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AUTOMATIC COUPLERS ON AMERICAN FREIGHT 
CARS. 
[By our Special Commissioner. | 
No, I. 

THE recent public agitation in England in favour of the 
use of some device for automatically coupling railway 
carriages and wagons—and particularly freight cars or 
goods wagons—in order to lessen the dangers of per- 
forming this work by hand, has naturally called attention 
somewhat forcibly, to the extensive use of such automatic 
couplings in the United States. The Bill which was 
recently introduced by the Board of Trade, giving that 
body certain powers to enforce the introduction of auto- 
matic couplings on English railways, has been withdrawn, 
but the question is still a very live issue, and will be 
investigated very thoroughly by the Royal Commission. 

Under these circumstances it will be helpful and in- 
teresting to consider the history, development, and present 


conditions of automatic couplings in the United States. 
In that country, nearly all passenger cars—except on 


been a matter of evolution in the United States, its pro- | 
gress has been much facilitated by certain legislative Acts 
which have compelled the inimical and negligent railways | 
to move with the procession, and to cease to act as | 
burdens upon the more progressive roads. The latter | 
comprised the largest and most important lines, with the | 
most skilful and the broadest-minded officials—mechanical | 
and operating—and these progressive roads formed a great | 
majority of all the railways in the country. | 
There is a prevailing impression in England that | 
American railways use a single form of coupler, known as | 
the “ Janney,” but it may be well at the outset to correct 
this impression, and briefly to explain the situation. In 
1879, Mr. Janney was awarded a patent for a ‘“ vertical- 
plane” car-coupler having a laterally-moving knuckle, 
and this patent included the contour or outline of 
the contact surfaces of the knuckle and of the coup- 
ling head to which the knuckle was pivoted. In 
1887, the Master Car Builders’ Association, a representa- 
tive railway association of carriage superintendents, 
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beyond being patented and modelled. Practically, all of 
those which are worth any consideration may be divided 
into two classes. 

First, link couplers, in which a pivoted or hinged 
horizontal link in one drawbar engages with a lug or 
pin in the other drawbar by a vertical movement. 

Second, hook or vertical plane couplers, having a 
deep hook formed on the drawbar, this being set hori- 
zontally, so that the engaging surfaces are vertical. 
Imagine an English coupling hook turned on its side and 
made 5in. or 6in. thick vertically. That would somewhat 
represent the American vertical-plane or vertical-hook 
coupler. The coupling may be effected by pivoting the 
outer end of the hook to move horizontally, so that it 
may or may not form a hook; or by moving the entire 
drawbar horizontally upon a pivot at the tailend. The 
former plan is that now almost universally used, as in 
the Master Car Builders’ coupler. The latter plan is 
employed in the Miller coupler, once largely used in 
passenger service, but now becoming obsolete. 


Fig.2. Drawbar for Link & Pin Coupler; 
Baltimore & Ohio Railroad. 
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small independent lines—and over 80 per cent. of the 
freight cars, are fitted with these devices, and under 
the present law all of the latter must be so fitted by 
January 1st, 1900. One of the principal reasons for this 
state of affairs was the demand for greater safety to the men 
employed in the difficult and dangerous work of switching 
or shunting in the freight yards. It is now fully recog- 
nised, however, that the automatic coupler is equally as | 
important and advantageous in reducing the operating | 
expenses and in facilitating and increasing the efficiency 
of train service, as it is in providing for the safety of the 
servants. 

The general ideas which prevail in England regarding the | 
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American coupler are very vague, and in order to put the 
matter clearly before the railways and your readers, the fol- 
lowing articles have been specially prepared. Their prepara- 
tion has involved considerable time and trouble,owing tothe 
fact that no history of the automatic coupler has heretofore 
been written, and the information has therefore had to 
be collated from numerous papers, reports, and pamphlets 
on the subject. It is believed, however, that the import- 
ance of the questions and interests involved will well 
warrant the expenditure of time and trouble which has 
been necessary. The importance of the historical review 
of the question lies in the fact that it shows that the 
introduction of such a device is not an easy matter, or one 
that can be accomplished in a short time. It also shows 
that while the introduction of the automatic coupler has 


|_| B.- Inverted Plan. FRONT ELEVATION 


00; 


LINK AND PIN COUPLER 


and others, adopted this type of coupler as its standard. 
In order to disarm the objections made, on the ground 
that this would constitute a monopoly, the owners of the 
Janney patents agreed to waive their patent rights in 
the contour lines, while retaining their rights in the 
other features of the coupler. This opened the field to 
competition, as it left the way open for the use of any 
form of knuckle locking and unlocking devices, and other 
details. The generic title of ‘‘ M.C.B. coupler ’’—since 
‘“Master Car Builders’ coupler” is too unwieldy for 
common use—is properly applied to any vertical-plane 
coupler which conforms to the contour lines adopted by 
the association. The name “Janney ”’ is still sometimes 
incorrectly applied to the entire type, owing to the fact 
that it was the first of the type. It properly belongs, 
however, only to that one make of ‘ M.C.B.” couplers, 
which is made under the Janney patents, as distinguished 
from those made under a host of other patents. 

Up to about 1880, the almost universal form of coupling 
| employed for freight cars was that known as the “ link- 
| and-pin” coupler, which is still in use to some extent. 
| Each draw-bar—Fig. 1—has a hollow head to receive the 
| end of the coupling link, which is like a large chain link, 
| about 12in. long, made of lin. to 1}in. iron or steel, and 
| having straight sides. This is held in the drawhead by a 
vertical pin passing through holes in the drawhead. 
_ Fig. 1 shows the form of drawbar for link-and-pin couplers, 
| as recommended by the Master Car Builders’ Association 
in 1879, but this is not a standard of that association. 
Fig. 2 shows the drawbar used by the Baltimore and 
Ohio Railroad for this form of coupling. 

In coupling, the switchman or shunter has to see that 
one of the cars has a link already secured in the drawbar ; 
and if not, he must find and apply a link anda pin. As 
the cars come together he removes the pin from the 
empty drawbar, and raises the projecting end of the link, 
guiding it into the head of this bar. As soon asitis well 
| home, he drops the pin again to secure the link, thus 
| completing the coupling. It requires a quick eye and a 
quick hand to do this by day and night ina busy yard, 
and thousands of men have been killed and injured by 
being crushed between the cars, or run over while coupling 
and uncoupling cars, and thousands more have had their 
hands crushed and maimed while engaged in this work. 

Automatic couplings were suggested very many years 
ago, and since 1865 a great variety have been tried in 
service, to say nothing of those which have never got 
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Since the adoption of the “ M.C.B.” type, the auto- 
matic link couplers have gone out of service, as they do 
not couple automatically with that type. A few are still 
in use, as they meet the legal requirements for “‘ auto- 
matic couplers,” but—for the reason noted above—they 
will not be admitted after January 1st, 1900, for cars in 
interchange traffic, that is to say, through cars travelling 
over different roads. They are not approved by railway 
men outside of the very few who use them, and merit 
only passing mention. 

Automatic couplers for passenger cars are of very old 
date in the United States. The Miller coupler and buffer 
was invented in 1863 by Mr. Ezra Miller, of Dunkirk, 
U.S.A., and since 1865 it has been very extensively used. 
The Janney coupler was patented by Mr. Eli Janney, of 
Pittsburgh, U.S.A., in 1879, and was originally intended 
for passenger cars, the tail of the drawbar having a cross- 
head connected to the stems of two spring buffers, 
one close to each side of the coupler. Thus an inward 
thrust on the coupler produced an outward thrust on the 
buffers. After the adoption of this type as the standard 
for freight service in 1887, it became essentially a 
freight coupler, but of late years it has come into increas- 
ing favour for passenger service also. By 1890 it became 
apparent that the Miller coupler must eventually be 
superseded by the “‘ M.C.B.” coupler, especially as the 
former is difficult to operate on the vestibule cars which 
are coming into such general use. 

In that year the Chicago, Burlington, and Quincy Rail- 
road began making the change on its passenger cars, and 
the Miller coupler is now rapidly giving way to the 
““M.C.B.” coupler. The Illinois Central Railway, with 
3670 miles of road, has recently replaced all the Miller 
couplers on its 700 passenger cars with ‘ M.C.B.” 
couplers of the Trojan Coupler Company’s make. In 
October, 1898, the Cincinnati, Hamilton, and Dayton 
Railroad issued a notice to the effect that cars not pro- 
perly equipped with ‘ M.C.B.” couplers would not be 
accepted for movement in passenger trains, and that 
cars equipped with the Miller coupler would not be 
accepted for movement in either passenger or freight 
service over the company’s lines. 

The Miller drawbar is shown in Fig. 3. 1t is about 
64ft. long over all, formed of two flat bars, jin. by 4in., 
with packing pieces 2}in. thick between the bars, the 
thickness being increased to 6in. at the head. These 


parts are all riveted together. The head is about 10in, 
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long and 8in. wide, with a hook 4in. deep. The, hole in 
the head is for the insertion of a pin to hold a coupling 
link in case the car should have to be attached to a car 
not equipped with the automatic coupler. The packing 
piece in the head is hollowed out to admit thelink. The 
drawbar swings laterally on its tail pin. In couplin 
the inclined faces of the two heads come together an 
force each other apart, heavy springs returning them to 
position and effecting the coupling as soon as the hooked 
ends are clear. For uncoupling, the drawbar is pulled 
aside laterally by a chain attached to the head of the 
drawbar and to the foot of a long lever operated from the 
platform of the car. 

The Master Car Builders’ standard automatic coupler 
is shown in Fig. 4. In this illustration A is the shank 
and B the head, all formed in one piece. The knuckle 
C isan L-shaped piece, pivoted on the pin D, the tail of 
the knuckle being concealed within the head of the 
coupler. When unlocked and open, the knuckle stands 
in the position shown by the dotted line. The knuckle 
has a horizontal slot to admit a coupling pin, if the car 
should have to be attached to another car not equipped 
with this standard coupler. The hole E, formed in the 
lugs of the knuckle, is to receive the coupling pin in 
such a case. At F is the guard arm, and G is a horn or 
backstop, which strikes against the dead wood or end 
timber of the car, when the drawbar springs are com- 
pressed to within half an inch of their full compression. 
The coupler is attached to the car in approximately the 
same way as the ordinary drawbar, Fig. 1, but further 
details in this respect will be given later. 

The standard contour line, to which all ‘‘ M.C.B.” 
couplers are required to conform, extends from the point 
H, on the guard arm, around the inside of the coupler 
head, around the projecting part of the knuckle, and on 
to the other side of the head at I. Fig. 5 shows the 
lay-out of the standard 
contour. The knuckle is 
held in or released from . 
the position shown in | 
Fig. 4, by means of a lock 
and ocking device. 


In 1882 the Executive Committee reported that out of 
twenty-eight roads making reports on this subject, eleven 
were using automatic couplers to a limited extent, and 
that while no particular form could then be recommended, 
it would be desirable to have an automatic coupler in 
general use. In 1883 the report was to the effect that 
the Committee had not yet seen an automatic coupler 
that it could recommend, as in most cases they were 
very complicated and easily damaged, making them ex- 
pensive to construct and keep in repair. In most cases, 
also, they were impracticable. In 1884 it reported that 
it had examined certain automatic couplers, and recom- 
mended nine of these for trial, seven being of the link 
and two of the hook type. . It also urged the Commission 
to appoint a Special Committee on the subject. One of 
the most important steps taken in the development of 
the automatic coupler was the decision arrived at by this 
Association in 1884, to the effect that the proper mecha- 
nical principle of such a coupler was that it should 
couple in a vertical plane. 

In 1885 the Committee reported that the existing 
method of — freight cars was unsatisfactory to 
the railways and the public. The large number of per- 
sons killed and maimed while engaged in this work had 
led the Legislatures of several States to pass laws requir- 
ing the use of some safety device, but this would lead to 
great confusion. It was also shown that many States 
had passed laws requiring the use of automatic couplers, 
the special form of device being generally left to the 
choice or selection of the Railway Commissioner of each 
State. In 1885, also, a Committee of the Association 


made tests at Buffalo of forty-two automatic couplers of 
various forms, but only twelve were approved, and 
these only to the extent that further trials were recom- 
mended. These couplers included six of the ‘‘ hook” 


In 1886 the Executive 


type, and six of the “link” type. 


This is not shown, how- 
ever, for the reason that 


no standard lock has been 
adopted, every maker of 
‘*M.C.B.” couplers having 
his own special and pa- 
tented device. Later on 
this feature of the coupler 
will be discussed, and it 
will be seen that the lack 
of uniformity thus in- 
volved detracts seriously 
from the efficiency of the 
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coupler as a _ whole. 
Neither is the knuckle a 
standard, except for that 
part included by the con- 
tour lines. 

It may be of interest 


to remark here that a 
chain coupling somewhat 
on the English plan was 
used, some twenty years 
ago, by the Lehigh Valley 
Railroad for the short 
four - wheel coal cars 
which are now obsolete. 
The disadvantages of such 
slack couplings have been 
amply proved. 


Tt has already been 


stated that up to 1880 the 
link-and-pin coupling was 
most generally employed, 
and the dangerous feature 
of this was that the men 
had to go between the 
cars just as they were 
coming together. The 
Ames automatic link 
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coupling was then already in use on the Lake Shore | Committee adopted a rule that it would not examine into 
and Michigan Southern Railway, and other auto- | the merits of any car coupler unless it had been put 
matic link couplers were being tried by different rail- | into practical use, and unless the inventor or owner 


ways, while the Janney coupler 
established in passenger service. 
the railways issued orders requiring their men to use 


coupling sticks to guide the links into the drawbars, 


and failure to use them was made cause for dismissal. | 


In 1883-84 some of | they believed it to be a practical device. 


was only fairly | could get five members of the Association to certify that 


This step was 
/made necessary by the great number of impracticable 
| devices then being patented. 

In 1886 the Railway Commission of New York State 


This had been tried before, but the men threw the sticks | made tests of thirty-three automatic couplers at Albany. 


away, claiming that it was more dangerous to carry them 
about among moving cars in a crowded yard than it was 
to perform the coupling by hand. Besides this, there 
was, and is, an inherent idea among the men that the use 
of a coupling stick marks its user as a greenhorn or an 
incompetent man. 

As early as 1874 the attention of the Master Car 
Builders’ Association was called to the dangerous 
character of yard work in coupling and uncoupling cars, 
and the desirability of promptly reducing the danger, 
from a humane point of view. In 1875 one of its Com- 
mittees reported that the expense and loss incurred in 
links and pins was from £3500 to £12,000 per year on 
different roads, in addition to the sums for damages to 
employés, doctors’ bills, &&. The Committee recom- 
mended the use of automatic couplings. In 1879 another 
Committee reported that in uncoupling, when the pin was 
pulled out as far as it would come, the man would go out 
from between the cars, and signal the engineman to go 
abead. The pin would then very often slip back before 
the link was pulled out of the drawbar, and the man 
would then have to follow up the car, trying to uncouple 
it as it moved. In this way many men stumbled, or got 
their feet caught and were run over. The question of 
automatic couplers came up again, but no action was 
en. 


| Of these, only sixteen had been tested at Buffalo in 1885, 

| and it is to be noted that, out of the forty-two couplers 

| tried at Buffalo, twenty-six were not presented for test at 

| Albany. In view of the sharp rivalry at that time, it is 

| evident that most of the twenty-six had been recognised 
as impracticable, and had dropped out of the race. 

A meeting of the managers of all the railways centering 
| in Chicago was held in November, 1887, to consider the 
| coupler question, and a Committee was appointed to 
| examine the different couplers of the ‘‘M.C.B.” type. In 
1887, also, tests of couplers of this type were made by a 
Committee of engineers and others representing railway 
companies owning about one-fourth of the railway mileage 
of the country. The Committee made no recommenda- 
tions, however, as it did not consider that any of those 
tested fulfilled all the requisite conditions; but it is 
evident that the Committee was occupied more with the 
idea of obtaining a perfect mechanical device than with 
that of obtaining a practicable and serviceable device for 
railway use. By this time it began to be realised that 
many of the automatic couplers on trial would, if widely 
adopted, save an immense number of men from being 
killed and injured, and would also effect a saving in the 
time and money spent in coupling cars. In the early 
part of 1887 a strong movement was started to harmon- 
ise the various coupler interests, more particularly 


those of the “ vertical plane,” or hook type, which was 
beginning to be considered as the type of the future. 

At the annual meeting of the Master Car Builders’ 
Association in 1887 a Committee report was presented 
recommending that the Association should adopt the 
“Janney ” hook type of coupler as a standard coupler, it 
being understood that all ne couplers working on the 
same principle, and coupling properly with the Janney, 
should be considered as equivalent thereto. The reasons 
given for this recommendation were as follows :—First, 
the Janney coupler was already in extensive and increas- 
ing use for passenger service, and was generally admitted 
to be superior to the Miller coupler; secondly, it had had 
larger and more extensive use than any other; thirdly, 
there were already four or five other couplers which 
would couple with it, and would therefore compete with 
it, so that no patent monopoly was to be feared. The 
question was submitted to a letter ballot, with the result 
that the Janney, or hook type, was adopted as the 
standard of the Association by a vote of 474 in favour of, 
and 194 in opposition to, its adoption. 

There was some fear among railway officials that there 
would be trouble in coupling on curves, and in October, 
1887, tests to determine this were made at Weehawken, 
on the West Shore Railroad. Cars having Janney 
couplers were placed 10ft. apart on a curve of 31 deg.— 
185ft. radius—and the engine backed down and coupled 
them up one after the other without trouble. This was 
done with the head on the inside of the curve open, with 
the head on the outside of the curve open, and with both 
couplers open, the couplers coupling and uncoupling at 
any point on the curve. In the same tests, the cars 
were successfully coupled at a speed of eight miles per 
hour, thus determining the fact that the action of the 
locking device was quick enough to ensure coupling before 


Fig 5 Standard Contour Lines of 
the Master Car Builders Standard 
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the cars could recoil. It was recognised, also, that the 
loose slack of the link-and-pin coupler was a feature that 
must be eliminated on trains equipped with air brakes, 
and the tests of couplers made at Burlington in 1887 
demonstrated conclusively that trains could be run more 
easily and more safely with tight couplings. This ques- 
tion will be considered later on. 

After the definite adoption of the standard coupler by 
the Master Car Builders’ Association, the executive com- 
mittee was instructed to prepare a drawing of the contour 
lines of the head of the coupler. This was prepared in 
1888, and slightly modified in 1889 the present standard 
being shown in Fig. 5. Since that time the Association 
and its individual members have devoted much attention 
to the improvement and perfection of the coupler in 
detail. At the meeting in 1889, the standard length was 
fixed at 30in.—see Fig. 4—and the size of the neck at 
5in. by 5in. In 1892 the adoption of astandard method 
of opening the knuckle was recommended, but was not 
adopted. 


THE INSTITUTION OF JUNIOR ENGINEERS.—The special London 
district excursion of this Institution took place on Saturday, July 
1st, the destination being Hatfield. On arriving at Potter’s Bar by 
the Great Northern Railway, the journey was completed by 
brakes, the drive being along the historic road. At Hatfield 
House a deputation of the party was received by Lord Hugh Cecil, 
M.P., who kindly arranged for the members to see the park, and 
to be shown over the house, &c. On the estate are some interest- 
ing examples of the Pg ery of electric energy for pumping, 
farm purposes, &c, r. Basil H. Joy, the chairman of the Insti- 
tution, expressed the acknowledgments of the party for these 
gratifying privileges. Visits are to be paid in July to Messrs, 
Simpson’s engine works at Pimlico, and to the Shepherd’s Bush 
Electric Generating Station of the Central London Railway. The 
summer meeting, ——- a week, commencing on August 11th, 
when Portsmouth and Southampton are to be visited, the Presi- 
dent this Sir, William H. White, K.C.B., F.R.S., 
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THE UNITED STATES BATTLESHIP MAINE. 


We give as a supplement to-day an illustration of the 
United States battleship Maine, the typical vessel of the 
three battleships authorised by the last session of Congress. 
The Government advertisement called only for sixteen-knot 
craft and ships practically sisters of the Illinois and 
class, but inducements were offered for ships of higher speed 
on the contractor’s design, and the vessel we illustrate is 
that the Newport News Shipbuilding Company is building. 
Another ship has been entrusted to Messrs. Cramp, o 
Philadelphia, and the third to the Union Ironworks, of 
San Francisco, and the three ships will be substantially 
alike, excepting, of course, some details peculiar to each yard. 
With the exception of the machinery and boilers, a descrip- 
tion of one applies equally to the two sister ships. The 
principal dimensions and general features are as follows: — 
Length on load water-line, 388ft.; beam, extreme, 72ft. 2}in.; 
draught, on even keel, 23ft. 6in.; freeboard forward, 19ft. ; 
freeboard aft, least, 11ft.; displacement, normal, with two- 
thirds coal, ammunition, &c., 12,500 tons; indicated horse- 
power, estimated, 16,000; speed, an hour, contract, at least, 
18 knots; coal bunker capacity, 2000 tons. 

The hulls will be of steel, not sheathed, and will have a 
double bottom reaching from the keel up to the armour shelf 
4ft. below the water-line, and will extend fore and aft amid- 
ships for quite two-thirds of the ship’s total length. There 
will be the usual water-tight subdivisioning in this intra- 
mural space, as well as throughout the body of the vessels 
generally. A certain number of the double-bottom spaces 
will be reserved for fresh-water supply for the boilers. The 
bows at the upper deck will have the same full flare typical 
of the Illinois, promising drier vessels in a head sea, besides 
yielding more deck room and ampler accommodation 
immediately below. The upper deck extends to the after 
turret, where it is broken aeesie. This deck, without the 
superstructure and that portion of the main deck exposed to 
the weather, will be planked, but all other decks will be 
coated with linoleum, rubber tiling, wire matting, or cement. 
With the exception of deck planking, which will not be 
treated, all other woodwork in the vessels will be fire-proofed, 
but it is the purpose of the Department to reduce the use of 
wood to a reasonable minimum. Light metal bulkheads will 
take its place, as far as possible, in the living spaces, and 


| The speed of these vessels, and, incidentally, the improve- 
ments of battery rendered possible by the increase of dis- 
placement over the original requirements was brought 
about by the energetic stand taken by Engineer-in- 
Chief Melville, and the result is one calculated to make 
|the ships as fine as any of like displacement now 
designed. The engines for the Newport News ship will pro- 
bably be of the four-cylinder, triple-expansion type, and the 
water-tube boilers of the Thornycroft pattern. The matter 
is not yet settled. The Cramps boat will have three- 
cylindered, triple-expansion engines and Niclausse boilers. 
| The engines, actuating twin-screws, will be in two separate 
| water-tight compartments. The high-pressure cylinders will 
of 384in., the intermediate-pressure cylinders of 59in., 
| and the low-pressure cylinders of 92in. in diameter. The 
| stroke will be 42in. The high-pressure cylinders will be 
| forward, and the low-pressure cylinders will be aft. The 
| collective indicated horse-power of the propelling, the air, 
| and the circulating pump engines will be 16,000 when the 
main engines are making about 126 revolutions a minute. 
| There will be twenty-four water-tube boilers, designed to 
| carry a working pressure of 2501b. per square inch, reduced 
| to 2001b. in the pipes at the engines. The total heating 
| surface of all the boilers, measured on the outside of the 
tubes, will be about 58,000 square feet, and the total 
grate surface will be nearly 1353 square feet. The boilers 
will be placed in four water-tight compartments. There 
| will be four fire-rooms—-two double and two single—and 
| the forced-draught system will consist of twelve blowers, 
| one for each pair of boilers. The smoke pipes, of which there 
are three, will reach to a height of a hundred feet above the 
| grate bars. 
| Electricity will be used to run the ventilator blowers, the 
| ammunition hoists, all lights, and to control the loading, 
| turning, and elevating gears of the guns and the turrets. 
| The electrical plant will consist of eight 32-kilowatt gene- 
| rating sets, all to be of 80 volts pressure at the terminals. 
| There will be nearly 800 incandescent lamps, four search- 
| lights, a double set of Ardois night signals, two diving lamps, 
| and a number of portable ventilating sets. Apart from the 
mechanical advantages of electric motive power for the 
turrets, &c., it will reduce the internal temperature of the 
| ships considerably. 

There will be a refrigerating plant, with the daily output 
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only such other things will be made of wood as can readily | 


be thrown overboard before going into action. 

Protection to the hull and fighting stations will be afforded 
by a pretty widespread distribution of Krupp armour. 
The water-line protection will consist principally of a 7ft. 
belt reaching from a point abreast the centre of the after 
barbette forward to the stem. From barbette to barbette 
this armour will have a maximum thickness to a depth of 
4ft., and thence will taper to Sin. at the armour shelf, 34ft. 


below. From abreast the forward barbette to the stern it | 


will gradually diminish to 4in. Diagonal athwartship bulk- 


heads will connect the ends of the heaviest part of the 
water-line belt, and terminate against the respective bar-— 


bettes. These bulkheads will be 10in. thick. On the flat 
are the engines, boilers, and magazines; the protective deck 
will be 23in. thick. The slopes of this deck, forward and 
> of the “ vital” region, will have a maximum thickness 
of 3in. 

The casemate armour, rising right from the water-line belt 
and reaching up to the upper deck, will be of armour 5dgin. 
thick, backed by two courses of structural plating each 4in. 
thick. This 5}in. armour will extend fore and aft amidships 
for a distance of 164ft., and will then turn diagonally inward, 
following the trend of the superstructure, and protecting 
the midship main deck battery of rapid-fire guns from a 
raking fire. A cofferdam about 36in. wide between the berth 
and protective decks will be built on each side of the vessel, 
reaching from the diagonal armour bulkheads to the ends of 
the vessel. These cofferdams will be filled with fire-proofed 
corn-pith cellulose. On the berth deck, reaching from stem 
to stern, there will be another cofferdam of like dimensions, 
but raised 3ft. above the plating of thedeck. This cofferdam 
will also be filled with “ briquettes’’ of the same cellulose. 
The efficiency of this material has already been amply proved 
in action. 

The Gin. guns in the casemates or citadels on the upper 
deck, and the Gin. well forward in the bows on the main deck, 
will be sheltered behind 6in. armour. The turrets and bar- 
bettes will be of 14in. steel throughout, except the rear ends 
of the barbettes. The main armament will consist of four 
12in. thoroughly modern high-powered guns, 40 calibres long, 
and a decided advance upon any of the pieces of like bore now 
in the United States service. The sevondary battery will be 
composed of sixteen 6in. rapid-fire guns, also typically modern, 
and, like the 12in. guns, designed to use smokeless 
powder. There will be an auxiliary force of something like 
twenty 6-pounders, four automatic 1-pounders, four Gatlings, 
and afield piece. The 12in. guns will be mounted in the two 
turrets, and will have arcs of training of quite 280 deg. each. 
Five of the 6in. guns will be mounted on each side in a main 
deck battery, and will have arcs of fire of 110 deg. The bow 
6in. guns will have each a total sweep of 138 deg. The four 
6in. guns mounted in the two citadels on the upper deck will 
each have an arc of fire of 138 deg. Two of the 6-pounders will 
be mounted on the main deck, one on each side, between the 
two foremost of the 6in. guns. Four others will be placed 
aft on the berth deck, while the rest will be advan- 
tageously mounted on the superstructure and the bridges. 
The 1-pounders and the Gatlings will be placed in the tops. All 
of the 6in. guns will carry heavy cylindrical shields, and the 
fighting stations between these guns will be separated by 
splinter bulkheads 1jin. thick. There will be two under-water 
be wag tubes placed well forward. The manipulating rooms 

be behind the armour belt and below the water-line, 


of two tons of ice, or its cooling equivalent. This machine 
| will be of the “dense air’ type. There will be a conning- 
tower, 10in. thick, just below the chart-house, and an 
armoured signal tower, 6in. thick, just abaft the mainmast, 
| up in the superstructure. In every particular these ships 
will be essentially modern, and everything will be done to 
make them comfortable and commodious homes for their 
complements of 600 persons. 


| LONDON COUNTY COUNCIL AND ENGINEERING 
CONTRACTS. 

| Av a meeting of the London County Council held on 

| Tuesday, Lord Welby presiding, the General Purposes Com- 

mittee presented the following report on ‘ Engineering 

Contracts.” 

“We have had under consideration, so far as it relates to the 
| clauses in the Council’s form of engineering contracts, the 
| petition presented to the Council on February 28th, 1899, 
from the London and District Association of Engineering and 
Shipbuilding Employers. Previous to the presentation of the 
petition referred to, a letter had been received from the 
Committee of the Association asking for the consideration 
by the Council of the difficulties stated to be felt by London 
engineering employers as regards the clauses referred to in 
the petition, viz., those relating to (a) dismissal of foremen, 
(b) arbitration, (c) rates of wages. We deal with the three 
points separately. 

(a) Dismissal of foremen.—The Committee of the Association 
in their letter state that the Council’s clause involves in 
many cases the subjection of old and trusted servants to the 
absolute discretion of third parties; furthermore, that the 
employer is often not in a position to comply with such a 
stipulation, inasmuch as the terms of the contract of service 
between himself and his foreman do not permit him to 
dismiss them without due notice except in cases of gravest 
misconduct, and that any dealing with foremen on the basis 
of benefit or profit-sharing scheme is rendered impossible 
where the authority to dismiss them without notice is so 
delegated. 

The clause in the Council’s form of contract is as follows: 
“The contractor shall give all necessary and proper personal 
superintendence during the execution of the works, and shall 
constantly employ at least one good and competent foreman 
to manage and direct in the absence of the contractor, and 
such foreman shall, on behalf of the contractor, receive and 
have charge of all drawings, writings, papers, specifications, 
and documents which may be delivered to or for the use or 
guidance of the contractor, and such foreman shall also, on 
behalf of the contractor, receive, execute, and obey all such 
instructions and directions as may be given by either the 
engineer or authorised persons, and shall not be changed 
without the consent of the engineer. Any such foreman may, 
nevertheless, be objected to or dismissed by the engineer if 
and when he shall see fit; and thereupon the contractor shall 
forthwith cease to employ him and shall employ another good 
and competent foreman in his stead, to the satisfaction of the 
engineer, and so from time to time. The contractor shall 
employ in and about the execution of the works only such 
clerks, foremen, superintendents, agents, and workmen as are 
careful and skilled in their various trades and callings; and 
the engineer shall be at liberty to object to or dismiss any 
person employed by the contractor in or about the execu- 


tion of the work who shall, in the opinion of the engineer, 
misconduct himself, or be incompetent for, or negligent in, 
the due and proper performance of his duties or any of 
them, and thereupon the contractor shall cease to em- 
ploy such person, and shall employ another person in his 
stead to the satisfaction of tne engineer, and so from time 
to time.” 

The contracts of the Council in connection with engineering 
works may, speaking generally, be divided into three classes, 
viz., (1) contracts for work carried out away from the con- 
tractors’ premises, as, for instance, sewer works, bridges, &c.; 
(2) contracts for the construction of machinery for which 
there are detailed specifications, such as pumping engines and 
boilers; and (3) contracts for the construction of machinery 
for which there are no detailed specifications, as, for instance, 
patented articles and manufacturers’ specialities, including 
mechanical stokers, fuel economisers, and, possibly, gas 
engines. In the case »f contracts under clauses 2 and 3, the 
work is nearly all, if not entirely, carried out on the con- 
tractors’ own premises, and it is with regard to these contracts 
that we think some sicdification might be made in the clause 
to which we have called particular attention. It would 
appear that under the existing clause the man who is objected 
to must quit the service of the contractor altogether ; whereas 
the Council’s object would probably be equally well attained 
if he were removed from the particular work being carried out 
for the Council. We may add that we have been unable to 
ascertain that the power has been enforced on any one 
occasion. 

We have had inquiry made of her Majesty’s Office of Works, 
the School Board for London, and the Metropolitan Asylums 
Board, and in the contracts of each body there is a clause 
which gives power to require the dismissal for misconduct or 
incompetency of any foreman or workman from the site of 
works. Although, as pointed out above, the power has not, 
we understand, been enforced on any one occasion, we think 
perhaps it would be well if the clause were amended so as to 
limit the removal of the foreman or workman objected to from 
the particular work being carried out for the Council. 

We recommend (a) that the following be substituted for the 
clause at present inserted in forms of contract, viz :—The 
contractor shall give all necessary and proper personal super- 
intendence during the execution of the works, and shall 
constantly employ at least one good and competent foreman 
to manage and direct in the absence of the contractor, and 
such foreman shall, on behalf of the contractor, receive and 
have charge of all drawings, writings, papers, specifications, 
and documents which may be delivered to or for the use or 
guidance of the contractor, and such foreman shall also, on 
behalf of the contractor, receive, execute, and obey all instruc- 
tions and directions as may be given by either the engineer or 
authorised persons, and shall not be changed without the 
consent of the engineer. The engineer shall have full power 
to require the contractor immediately to cease to employ in, 
about, or in connection with the execution by the contractor 
of this contract, any foreman, workman, or other servant 
engaged or employed in or about the execution of the works 
under this contract or any part thereof, who shall in the 
opinion of the engineer, misconduct himself, or who, in the 
engineer’s opinion, is incompetent, and the contractor shall 
forthwith comply with such requirement. 

(6) Arbitration.—_The Committee of the Association con- 
tend that the clauses to the effect that the officers of the 
Council should be the sole arbiters of any dispute which may 
arise as regards the terms of the contract are ‘“ manifestly 
unfair, and probably illegal—unfair, in that the setting up of 
one party to a contract as sole umpire as to its meaning 
deprives the other party of his civil rights under it 
altogether, and renders the agreement nothing more than an 
arrangement by one party to do certain work subject to such 


terms as the other may at his direction dictate; and illegal, — 


in that a reference of all matters in dispute to a single 
arbitrator goes beyond the utmost limits of the Arbitration 
Act of 1889, and amounts, in reality to a contract to oust 
the jurisdiction of the Courts of Justice themselves.” In 
considering the question of arbitration, we thought it well 
to obtain copies of the arbitration clause inserted in the con- 
tracts of the Admiralty, the London and India Docks Joint 
Committee, and some of the large railway companies. In 
the case of the Admiralty and three of the railway companies 
no outside arbitration is admitted. In the case of one com- 
pany arbitration is allowed in certain events, and in another 
case on completion of the works. Only in the case of one 
company is arbitration allowed apparently without reserva- 
tion. A clause similar to the one now in the Council's con- 
tracts was inserted in the contracts of the late Board, and in 
view, therefore, of the fact that the Council has not estab- 
lished a new practice, and of the fact that a similar prin- 
ciple as to arbitration is adopted by the Admiralty arid some 
of the larger railway companies, we consider it inexpedient to 
amend the clause. We accordingly reecmmend (0) that no 
alteration be made in the present arbitration clause in the 
Council’s engineering contracts. 

(c) Rates of wages.—The Committee of the Association 
state that, as a rule, an absolute conformity to the highest 
majority rate prevailing in the London district is required 
from the contractor in place of the usual stipulation as 
regards the wages current in the trade; and that if therefore 
the contractor happens to have in his service ary one work- 
man who is earning less than this—and amongst all classes of 
skilled artisans, it is urged, there are men of different ages 
and different degrees of competence—his wages have, on 
taking the contract, to be put up to the stipulated level, or 
the workman has to be dismissed. The Association further 
state that either course is likely to result in embarrassment 
to the contractor; dismissal is likely to cause bad feeling in 
the shops, and an increase of wages may create dissatisfaction 
among the hands who are paid at higher rates, and so incite 
them to ask for an equivalent rise by way of still marking 
and keeping up the distinction to which their superiority 
entitlesthem. As the result, it is contended that “a natural 
fear of disturbing their shops and of rendering competition 
with other employers as regards general work more difficult, 
precludes many important firms paying high rates of wages 
from tendering where such clauses are insisted on; hence, 
the area of selection open to the Council is dangerously 
narrow, and the benefits to the public resulting from free 
competition are in a great measure lost.” The question of 
the rates of wages has been discussed, and the policy adopted 
with regard thereto confirmed frequently by the Council; and 
we conclude that it will not be the wish of the Council now 
to re-open the matter. We recommend (c) that no altera- 
tion be made in the conditions with regard to rates of wages 
laid down in the Council’s engineering contracts.” 

After a short discussion the recommendations of the Com- 
mittee were adopted, 
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SIX-WHEELS COUPLED GOODS ENGINE, FURNESS RAILWAY 


* 


MR. W. F, PETTIGREW, M. INST, C.E., ENGINEER 


GOODS ENGINE, FURNESS RAILWAY. | 
Tue Furness Railway Company has lately had constructed 


a series of powerful goods engines. These engines have been | 
specially designed by Mr. W. F. Pettigrew, M. Inst. C.E., loco- | 
motive engineer of the company, to draw large loads up the | 
inclines on this line, which are of a heavy character. For | | 
instance, from Plumpton Junction, near Ulverston, to Lindal | 
there is, for nearly four miles in one stretch, a gradient i in | 
some places of 1 in 76 on the down road ; and from Salthouse 
Junction, Barrow, to Lindal there is for five and a-half miles | 
a gradient in some places of 1 in 63, with eight and ten chain | 
curves on the up road. These heavy gradients and the great | 
weight of the trains have for some years severely tested the 
locomotives of this railway. The loads consist of trains of | 
minerals —iron ore, pigiron, rails, &c., coal, coke, and timber 
—all very heavy to haul. The new engines, which have been | 
built by Messrs. Nasmyth, Wilson, and Co., of Patricroft, | 
Manchester, have inside cylinders of 18in. diameter and 26in. 
stroke, and have six wheels coupled of 4ft. Sin. diameter. | 
The wheel centres are of cast steel, with balance weights 
solid with the wheel rims; the tires are of rolled cast steel, 
3}in. thick, and the crank axles are of forged cast steel. The | 
engine-frame plates are of steel, Ijin. thick; the tender 
frame plates are also of steel, and fin. thick. The boiler is | 
of mild steel plates, and is 4ft. 4in. inside diameter, the 
length of the ee being 10ft. Gin., and the length of the | 
fire-box 6ft. 9in. This long fire-box is obtained by the trail- | 
ing end being disposed above the trailing axle. The boiler | 
contains 208 steel tubes, 1fin. external diameter. Heating | 
surface :—-Tubes, 1029 square feet ; fire-box, 105 square feet ; 
total, 1134 square feet. Grate area, 20:5 square feet. The | 
weight of engine in ae order is 38 tons 3 cwt.; work- 
ing pressure, 150 lb. per square inch. The engines and 
tenders are fitted with the automatic vacuum and steam 
brakes, and are available to work heavy nger and | 
excursion trains. The tenders are interchangeable with those 
of the bogie passenger engines of this line, and carry 2500 
gallons of water, with a coal capacity of 4 tons. 
in working order is 28 tons 14 cwt. 

Several of these engines are fitted with Macallan’s variable 
blast pipe, which has ag such good results on the Great 
Eastern Railway. smaller diameter is 4}in., and the 
— 5pin. in diameter. Some of the engines are also fitted 
with the exhaust injector, supplied by the Patent Exhaust 
Injector Company, and economy is. expected in the coal con- 
sumption by the use of this injector. These engines have 
been running for some months, and are hauling mineral 
traffic at a very much less cost per ton per mile than the older 
engines. Six similar engines are also being built by Messrs. 
Sharp, Stewart, and Co., Glasgow. 

Our illustrations show sections and a general external view 
of the engines nowrunning, and the following are the principal 
dimensions :— 


Cylinders, 

Lap of valves . 

Maximum travel of valves. 

Diameter of sheaves .. .. lft. 4}in 

Piston-rods, diameter... .. .. in. 

Centre to centre of cylinders .. 2ft. 4fin 


+» Of valvespindles .. .. .. .. 8fin. 
Valve 
Crosshead pins, diameter .. 
Crank pins, diameter .. .. 
Connecting-rod, length of . 
Coupling-rod pins, meee and trailing 4in. x 4,,in. long 
4}in. x 4/,in. long 


” ” ee ee 
ng, an eter on in. 
tires, width od = x $}in. 
to centre of journals 4ft. 
oe Steel 
Dist. lind -. 4ft. 1}in. 
over and ca) cap 7ft. 
Front end of frame to centre o' leading wheel . 5ft. Sin. 
Centre of leading and driving wheels .. . 7ft. 9in. 
ariving and trailing wheels .. 7ft. 9in. 
— axle to back end of frame’ 5ft. 8in. 
Total wh 15ft. Gin 
fe ne and tender -. 87ft. 10}in 
length’ over buffers .. .. 
Diameter of barrel, “outside” 4ft. 5in 
of barrel, two rings 10ft. 6in 
Height of centre line rail. 7ft. 3in. 
Barrel plates .. in. thick 
Smoke-box tube plate . jin. thick 
Fire-box shell, dth at. bottom, outside 4ft. Ojin. 


» length of bottom, outside .. .. 


Steam pressure os 


p.r sq. in. 
208 steel tubes 3B. w.G. 


| desirable, the brake can also be arranged to be operated by a 
| handle working at either end of the trolley, and a spring can 


| be employed instead of weight as shown. 


The inventor of this 
brake, Mr. Richard A. Smith, of 10 and 11, Stonecutter-street, 


| London, E.C., informs us that he is fitting up a trial trolley 


belonging to the South-Eastern Railway Company with this 


appliance. 


HENRY WOLLASTON BLAKE. 
Own Tuesday, June 27th, Mr. Henry Wollaston Blake, F.R.S., 


| died from pleuro-pneumonia at his residence 8, Devonshire- 


Length between tube 10ft. 9gin. 
Rivets .. jin. dia , ljin. pitch 
Fire-box (copper), iength of ‘pottom, inside 6ft. Cjin. 
width at bottom, inside.. .. 3ft. 4}in. 
mean depth, inside .. 
of box to of shell « « 
Tube plate in. thick 
Below tubes in. thick 
Back plate ee 
Crown and side plates 
Screw stays . dia., er ink ‘about 4in. pitch | 
Heating surface, tubes aa q. ft. 
Grate area oo £0°5 8q. ft. 
Ratio of grate area to heating surface ee 
Diameter of blast pipe nozzle .. .. .. 4fin. 
Tender— 
Diameter of wheels (cast 3ft. 10in. 
Weig t. ewt. qr. 
iegine in working order, on the leading axle 138 0 0 
” ” ” ” ” 8 0 
” ” ” ” trailing ” 1 1 0 
Tender in working order . 28 14 0 
Total weight of engine and tender . 66 17 0 


AUTOMATIC LOCK FOR LUGGAGE TROLLEYS. 


THE recent railway accident at Loughborough, on the 
| Midland Railway, which was the cause of such a loss of 


life, has naturally been the means of drawing attention | 


to the desirability of making platform luggage trolleys more | 
stable when not in use. It will be recollected that in the 
accident above mentioned a trolley had been left standing on 
the platform, but owing to the ramp of the platform had 


| before an express train entered the station. 


Two ways of obviating such calamities in the future suggest | 


themselves. The first is to build the station platforms without 
a ramp, or, if there is to be a ramp for drainage purposes, 
make it in the opposite direction ; and the second is to fit all 
vehicles used on the platform with some apparatus which 
will prevent them starting off when unguarded. Such an 
appliance is shown in the accompanying diagrams. As will be 
seen, it takes the form of an automatic brake which is 
normally “on,” and is only released when the handle bar is 
depressed as in the act of pushing the trolley. In the 
diagrams it will be seen that a notched wheel G is fixed 
inside of each of the running wheels of the trucks. A stud A 
attached to the lever B working on the fulcrum C is normally 
engaged with one of the notches. Pressure on the handle bar 
E through the rod D depresses the lever at I and raises the 
stud, thus freeing the wheel. On such pressure being 
removed the stud at once falls again into a notch. The 
weight F is adjusted to be sufficient to cause the handle bar 
to be lifted and the stud to fall automatically. If considered 


| 


The weight | started off by gravity and eventually fell across the road just | 


| 


place, W. Mr. Blake was born in 1815, and was therefore 84 
at the time of his death. He was the youngest son of the 
late Mr. William Blake, of Danesbury, Herts. He was 
educated at Eton, and thence went to Trinity College, 
Cambridge, as a scholar, where he took a high mathematical 
degree. He had a long association with the firm of James 
Watt and Co., of Soho, joining as partner in 1847, and 
retaining that position until the business was given up. Mr. 
Blake was an engineer of large experience, and in addition 
was connected with a large number of scientific societies— 
being an original member of many of them—and was, besides, 
a director of the Bank of England for 46 years, and one of 
her Majesty’s Lieutenants of the City of London for nearly 
50 years. He was fellow of the Royal Society, having been 
elected in 1844; member of the Institution of Civil Engineers 
and of the Institution of Mechanical Engineers; he had 
several times been president of the Mechanical Engineering 
section of the British Association; he was fellow of the 
Royal Astronomical Society, and also of the Royal Geographi- 
cal Society. He was a prominent member of the Royal Insti- 
tution, having occupied the position of Manager in 1867-8, and 
being constantly seen at the Friday evening meetings of the 
Institution. He was also connected for some time in the 
position of director with the Great Indian Peninsular and 
Indian Midland Railways, and also with the London and 
| North-Western Railway. 


DOCKYARD NOTES. 


Ir flatters us to know that this column is useful as a foun- 
tain-head to the purveyors of intelligence upon things naval, 
but it is sometimes funny. The new Japanese cruiser of the 
Asama type, building at Elswick, is called Iwate simply; 
the “‘ Eewartee” that we added was merely as a guide to the 
pronunciation of the name. We are afraid to say in how 
many newspapers—service and otherwise—we have since read 
that the ship will be called ‘‘ Iwate-Eewartee.” 


THERE is no time like naval manceuvre time for the publi- 
cation of naval news. In a Daily Chronicle “‘ special,” a few 
days since, we read that the Colossus is the only ship in the 
manceuvre fleets carrying muzzle-loading guns. It is cer- 
tainly special. 

WE alluded recently to illustrations of the Sfax with three 
masts. Since then the Navy and Army Illustrated and Black 
and White have also published the ship as a three-master ; in 
the first case a photograph, in the second a drawing. The 
mystery of the Dreyfus case appears to spread even to the 
ship that carried him! 


Tue following item may be of service to the builders of 
colliers, &c. The ideal collier—for warships—should have 
her engines amidships, and her masts so that when alongside 
a battleship those of the collier come just where those of the 
battleship do. Thus are coaling records made, and the best 
efficiency got with a Temperley. Hatches, too, need much 
consideration ; they should be large, and constructed with a 
view to coal coming out easily from any part of the hold. In 
every single instance in which Temperleys have been 
grumbled at, the cause has lain in one or other of these points 
being absent ; given these, the transporters have always taken 
in coal quicker than it can be stowed, and beaten pairs of 
whips devised upon the shost scientific lines, 


Tuer best hour in coaling last week at Portsmouth by the 
Majestic was 150 tons, an exceedingly good harbour perform- 
ance. The other ships are coaling this week. 


AGRICULTURAL implement makers will probably find a 
demand for their manufactures in the interior of Turkey, where 
a large increase in the amount of land under cultivation has re- 
sulted from the extension of railways, 
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THE BOROUGH AND COUNTY ENGINEERS 
AT CARDIFF. 


Tue Incorporated Association of Borough and County 
Engineers assembled at Cardiff for their summer session on 
Thursday and Friday last. The members assembled in the 
rooms of the South Wales Institute of Engineers; heard 
a most satisfactory balance-sheet read; were told that 
some eighty new members had been admitted, and-thirty 
odd graduates ; and tried to listen to the faint recital of 
a long annual report, which, it may be suggested, should 
in future be printed beforehand, and circulated with the 
statement of accounts and the agenda. The report 
showed that the Association had by no means been idle 
since the Edinburgh meeting last year. Mr. 0. C. Robson, 
M. Inst. C.E., had secured to the Association a voice in 
the Board of Trade determinations with regard to the 
Plumbers’ Registration Bill. The Council had obtained 
from the same body the power of local authorities to say 
a word for themselves in the regulation of traction engines 
on the main roads. There were references to the work 
of the Council in connection with examining boards for 
sanitary inspectors; and gratification was expressed at 
the increasing number of candidates for admission as 
graduates and members of the Association. 

Mr. William Harpur, M.Inst.C.E., Borough engineer, 
found the text of his presidential address in the fact that 
between 1871 and 1896 the Local Government Board had 
sanctioned the borrowing by local authorities, for expen- 
diture upon permanent public works, of a sum exceeding 
£150,000,000, the greater portion of which had to be 
expended by the municipal engineer. Even this vast 
sum does not include the moneys expended under Pazrlia- 
mentary powers, or in the up-keep of works, properties, 
and institutions, or of numerous small public works in 
the larger towns, which are paid for out of current 
income. But what, he askel, is the standard set up by 
some local authorities for an officer whose duties are so 
great and so responsible, and whose labours are cease- 
less. It almost mskes one blush sometimes to read 
advertisements inviting applications for appointments 
where it is clearly set out that candidates must be duly 
qualified engineers and surveyors, while the salary to 
be paid is only equal to that of a common labourer. 
Another ground of complaint is that the Public Health 
Acts do not require the appointment of duly qualified 
persons to hold the office of surveyor; and, as a result, 
it frequently follows that the appointment becomes one 
of personal influence cnly. It is, therefore, time that 
some standard of qualification should be fixed for these 
appointments. The men who are to be trusted with 
such onerous and responsible duties, and with the 
expenditure of such vast sums of money, should be 
qualified for the appointments they hold, by a thorough 
training for the duties to be performed; they should 
be properly trained engineers and surveyors. This, he 
thought, would be agreed to by everyone present. Itis 
also essential that they should have had some con- 
siderable amount of their training in the office of a 
municipal engineer and surveyor, if such a training is com- 
pleted by securing a certificate of the Association ; there 
is no better guarantee of the fitness of a candidate for 
holding the office. Mr. Harpur proceeded to trace an 
analogy and a contrast between the positions of the muni- 
cipal and poor-law officers appointed under the Public 
Health Acts. Men appointed under Boards of Guardians, 
their medical officers of health and sanitary inspectors, 
have a certain amount of security of tenure; they are 
subject to the approval of the Local Government Board, 
which pays a portion of their salaries. If a similar 
course were adopted in the case of a local board surveyor 
he would be very much strengthened in the fearless 
discharge of somewhat unpleasant duties; and why 
Government protection should be granted to one set of 
officers and withheld from another is more than Mr. 
Harpur can understand. So with superannuation. The 
poor-law officer, the School Board officer, the police, have 
a superannuation always before them. Why not the 
municipal officer? ‘‘ Because the municipal officer has 
not furthered his own interest to the extent he might 
have done, and the superannuation scheme we desire to 
see brought into force will only be secured by the com- 
bined and energetic efforts of those who would be bene- 
fited by such a measure.” Mr. Harpur continued :— 

I should like to say a few words in reference to that (rovernment 
D)zpartment which to a large extent controls the work of municipal 
authorities. I refer to the work of the Local Government Board, 
whose ways are difficult to understand and whose methods are 
sometimes impossible to follow. It would be supposed that the 
work of such a department should be to advance matters of local 
government, to lead rather than to follow: but in many instances 
they deter rather than assist sanitary progress ; they follow rather 
than lead in sanitary science and matters of public health. It is 
mainly to our large cities and towns that we have to look for 
improvements in the laws upon public health matters. These 
large cities and towns from time to time find it necessary to apply 
to Parliament for special powers to improve the government of 
their districts; but when such applications are made, it is the 
almost invariable practice of the Local Government Board to oppose 
any amendment to the existing laws. Progressive municipal 
authorities however, have persevered in their efforts for the 
improvement of their districts and for the elevatioa of the masses ; 
but in matters of this kind it is the almost invariable practice of 
the Local Government Board to oppose such measures ; and if not 
entirely to block, at any rate to restrict, the powers sought, and to 
keep matters as they are. Is this the right attitude for a govern- 
ing authority to take up? It seems to me that the Local Govern- 
ment Board, by following the methods which they adopt, belittle 
themselves, and it is to be hoped that ere long they will see the neces- 
sity of altering their method of procedure towards local authorities. 
Some of you will understand, or rather fail to understand, why it is 
that the Local Government Board will not sanction the borrowing 
of money for works which show any departure from some orthodox 
method of great sanitary undertakings—particularly in the ques- 
tion of sewage disposal—until some town or some person has 
expended large sums of money in the execution of work, and until it 
has been proved conclusively that the proposed method is unquestion- 
ably successful ; and this practice has toa large extent placed impor- 
tant matters concerning sewage disposal in the hands of speculators. 
On the other hand, they are too frequently ready to sanction loans 
for the most trumpery and inefficient schemes, providing no one 
has any objections to raise thereto. No matter how good a scheme 
may be aid before the Local Government Board for their approval 


if it meets with any large measure of opposition, particularly from 
a great landed proprietor, it may be taken for granted that any 
such proposal will be met hy refusal from headquarters to the 
sanction cf a loan being raised for the pro’ works, The 
Board ought to be an elected Board, compo: of men who have 
been trained by long service in the great municipalities of our 
country. Such a Board would always de in entire sympathy with 
the progressive aims and aspirations of our municipal and county 
public life, and would aid and encourage, instead of as is too often 
the case under the present régime, prevent the due and proper 
advancement in directions which are greatly needed. 

Mr. Harpur next discussed the difficulties of the muni- 
cipal engineer in connection with the contractor, particu- 
larly the canvassing contractor, who interviews members 
of the municipality to recommend his “ specialities ” for 
public works. Of late years, he said, 

The practice has been growing for an individual who has 

wares to sell, if he is unable to impress the engineer with 
the alleged superiority of his article, to canvass the indi- 
vidual members of local authorities, and sometimes not to 
hesitate to undermine the professional advice of the engineer 
with his Council or Committees; and, if occasion offers, to 
secure the good services of one or more members of the Council, 
before even laying his cas2 before the surveyor. This practice is 
unfortunately growing to a very large extent, and it behoves us as 
an Association to make a firm stand in resenting such undue inter- 
ference with the honest transactions of public business. 
From this topic the President was led by a natural 
transition to consider the question whether municipalities 
and local authorities should undertake their own public 
works, instead of entrusting them to contractors on ‘the 
lowest tender”’ basis. 

The system of contracting is open to the vilest abuses. The 
practice of obtaining tenders for the execution of public works is 
very little better than a modified form of gambling. It induces a 
contractor to calculate the lowest penny at which he believes he 
can undertake certain work, relying as he cften does upon the 
possibility of extra work outside the contract ; to errors or omissions 
in the specification or bill of quantities, and other unforeseen cir- 
cumstances which may arise during the execution of the contract 
to place him in such a position that he may demand such terms 
and prices in regard thereto as will enable him to realise a profit on 
the whole contract which he could not otherwise have secured. It 
is the invariable practice of the local authority to accept the lowest 
tender they receive, although at times it is patent to everyone that 
the person tendering, if the coatract is to be carried out honestly, 
must inevitably lose money upon the transaction. This always 
results in attempts by the contractor to introduce inferior work and 
ingenious innovations which frequently amount to breaking the 
contract, and giving the contractor more or less a free hand in the 
whole transaction. If, therefore, the very best quality of work, and 
general satisfaction, are required by the public, it will no doubt be 
best obtained by the employment of direct labour, at a slightly 
increased cost, The advocates of the continuation of the contract 
system, however, contend with considerable force that the work is 
more cheaply done by contract than by the employment of 
direct labour, while it should be equal in quality if properly super- 
vised ; but where municipal or local authorities determine that 
the work is to be municipalised, and the responsibilities of the 
contractor as well as the engineer placed upon the surveyor, it is 
to be hoped that they will not hesitate to do what is fair and 
right by the official they elect to carry out their wishes cheaply 
and well. There can be no doubt that there is a growing desire 
on the part of municipalities for the employment of their own 
labour for the construction of public works, and it may be expected 
that in the near future there will be a large increase in the duties 
of the municipal engineer in this direction. If the engineer is to 
become contractor also—for the municipalisation of public works 
amounts to that—there will be a proportionate increase in his 
responsibilities, while in all probability his remuneration will 
remain as before, or will only be increased one tithe in proportion 
to his increased labours and respcnsibilities. Let us, therefore, 
hope that where municipalities or local authorities determine upon 
employing direct labour for the execution of the public works, 
they will not forget to recognise in a proper spirit the services of 
the man to whom they look for the honest and efficient fulfilment 
of their wishes. 

After a cordial vote of thanks had been passed to Mr. 
Harpur for his address, Mr. Priestley read a paper on the 
‘Cardiff Water Supply.”” The facts have already been 
published in Tue Enernerr, together with illustrations 
of the reservoirs and the line of country traversed by the 
mains. Of the three storage rezervoirs with a capacity 
of 1220 million gallons, the new matter in the Water 
Engineers’ communication naturally had reference to the 
latest constructions. The Beacons Reservoir, he pointed 
out, was the second of the series, and was carried out by 
the Council without a contractor. Work was commenced 
in April, 1893, and completed in April, 1897. The top 
bank level is 1346ft. above Ordnance Datum, the top 
water level being 6ft. lower; the water area is fifty-one 
acres, and the capacity 345,000,000 gallons. Mr. Priestley 
went on to say, when the growth of the town is such as 
to require a further supply, the Corporation have parlia- 
mentary powers to construct another reservoir— No. 3— 
in the Taff Vawr Valley, the land for which has already 
been purchased. This will be the largest of the three 
reservoirs, and will have a capacity of 670 million gallons. 
This reservoir will give another three million gallons per 
day for the use of the town, making a total supply of 
10,500,000 gallons per day, or sufficient for a population 
of 420,000 at 25 gallons per head. In addition to the 
Taff Fawr sources of supply, the Corporation have power 
to abstract three million gallons of water per day from 
the river Ely, as well as to take the water from the 
drainage area of 2200 acres at Lisvane and Llanishen, 
all of which water is suitable for trade and sanitary 
purposes, and might be made use of by means of dupli- 
cate mains. Altogether these several sources of supply 
would yield some 21 to 22 million gallons of water per day, 
probably sufficient for the supply of . par of at 
least 700,000 persons. The total capital expenditure to 
March 31st, 1899, has been £1,178,082. 

In reply to questions, Mr. Priestley pointed out on the 
map the regions it was proposed to schedule for the 
Welsh water scheme of the London County Council, and 
described how the Usk Valley intervened between that 
watershed and the Cardiff preserve underneath the 
Brecon Beacons, so that it was doubtful if Cardiff could 
claim a locus standi in opposing Sir Alexander Binnie’s 
project. With regard to subsidence of the mains in 
crossing colliery workings, the pipes were laid in concrete 
beds, which served very well, though in one place there 
had been a sinking of the ground about 18in., but no- 
thing further of the kind had been noticed during the 
last two years. 

Papers were subsequently read on ‘' The Ventilation of 


Sewers and Drains,” by Mr. R. Read, Assoc. M. Inst. 
C.E., Gloucester; ‘Sewer Ventilation,” by Mr. J, 
Morgan, Pontardawe ; ‘‘Some Notes on House Drainage,” 
by Mr. W. H. Savage, Assoc. M. Inst. C.E., engineer of 
the East Ham Urban District Council; ‘“ Suggested 
Means for Augmenting the Flow and Delivery of Gravi- 
tation Water Mains,” by Mr. J. B. Wilson, Assoc. M, 
Inst. C.E., Cockermouth ; and ‘ Public Baths,” by Mr, 
E. Forster, Cardiff. 

Mr. Albert D. Greatorex, M. Inst. C.E., Borough 
Engineer of West Bromwich, on Friday submitted a 
paper on “ Electric Tramway Traction,” which redeemed 
the conference from the charge of being too much 
engrossed with drains. Mr. Greatorex explained that he 
has had the opportunity of inspecting almost the whole of 
the electric tramway systems of England, and several on 
the Continent. From the experience and information 
he has thus gained he passes in review six different 
methods of carrying power to passenger cars, as (1) 
overhead trolley wires ; (2), conduits ; (3), accumulator ; 
(4), combined overhead and accumulator ; (5), combined 
overhead and conduit; (6) surface contact. There is no 
need to follow Mr. Greatorex in his definition of the 
terms he uses ; the merit of his contribution is rather 
in the array of facts he brings to bear upon the vexed 
question of overhead wires against conduits. He pointed 
out the special advantages of the trolley system as 
compared with other forms of electric traction, and 
passed the objections raised against it in review. The 
Aldridge method of overhead construction was described, 
and dismissed with the comment that its cost is 25 per 
cent. higher than the trolley wire, though the expenses 
may vary with the local conditions. An explanation of 
the various conduit systems followed, and was aided by 
some excellent illustrations of lines in certain cities, 
and the Simplex conduit as laid down in a short experi- 
mental line at Prescot, a quarter of a mile of single track 
in the grounds of the British Insulated Wire Company, 
with a gradient of 1 in 25 for half the distance, and a 
curve having a radius of 45ft. Here the conductor con- 
sists of a flexible wire cable made by the British Insulated 
Wire Company, the return circuit being completed by 
the rails bonded in the usual manner. A hollow shank 
gives space for the passage of the conductor, carrying 
current from the cable to the car, and properly insulated, 
to a shoe of brass, which forms the rubbing surface. On 
this rests the cable, which is lifted from its support as 
the shoe passes beneath it, and again falls back on the 
insulating arms. The shoe has quite as smooth a passage 
along the conductor as has the trolley wheel or bar in the 
overhead system. The shoe is attached to the truck of 
the car, just in front of the wheels, and while 
allowed free lateral motion in relation to the car, it is 
very firmly secured, so that it easily clears the slot of 
any stones or other matter which may be lodged there. 
But as the Simplex conduit of Prescot has not yet been 
adopted by any company or corporation, Mr. Greatorex 
finds it impossible to say what the cost of maintenance 
will be, taking into consideration that the first cost of 
construction must be greater than for overhead wires, 
while there still remain the disadvantages of the conduit 
and surface-contact systems combined. Reviewing the 
several conduits, as compared with trolleys, Mr. Great- 
orex produced all the well-known arguments. 

The combined overhead and accumulator system, the 
combined overhead and conduit, and the surface-contact 
system were referred to, and with regard to the latter it 
is pointed out that there are many objections, including 
the liability of the magnetic switches to become deranged, 
and a dangerous pressure therefore left on the knobs, 
also causing excessive leakage of current; the objection- 
able nature of the knobs themselves, standing up in the 
street and endangering traffic; the excessive maintenance 
of innumerable and delicate switches, and particularly 
the heavy capital outlay. A contact system has been 
laid down at Monte Carlo, and there is in that case an 
absence of the complexity in the working parts which 
mark it as a distinct advance on the Paris line of 44 miles 
in length. Another contact system, somewhat different 
in construction to either of these two, is the one that has 
been laid down at Tours, and is known as the “ Diatto ” 
—vide Tur EnGincer, May 26th, 1899—system. Still 
another system, known as the Safety Third Rail system, 
has been laid down at Manhattan Beach, New York, and 
is now in operation. Another stud system is one designed 
by Mr. Walker and Prof. Sylvanus Thompson. A short 
experimental line was constructed at Wimbledon, but it 
has not been practically applied. 

The divisions of Mr. Greatorex’s paper which appeared 
to command most particular attention were those deal- 
ing with rail-bonding and feeders. The Columbia bond, 
used at Halifax and Middlesbrough; the Chicago bond, 
and its kindred types—the Crown, Daniel, and Neptune— 
adopted at Blackburn, Bradford, and Glasgow; and the 
Plastic bond, employed on the Blackpool and Fleetwood 
line, were described again with the help of illustrative 
diagrams, and the author went on to deal with the cast 
welded rail joints which are being employed by the 
Coventry and Norwich Tramway Companies. _ The 
method of making these joints consists in placing the rail 
ends firmly together, surrounding the joint with a cast 
iron mould, and pouring the mould full of molten cast 
iron, which, in cooling, shrinks on the rails with an 
intense pressure, and at the bottom of the rail, where the 
iron retains its heat longest, it eats into the steel rail 
with something of a solvent action, thus not only 
making a thoroughly good mechanical joint, but also 
ensuring a good electrical joint. Welded rail joints, 
though costly to make, give the smoothest track obtain- 
able. American managers who have tried the system 
write strongly in its favour. Corporations should 
wait, however, until Coventry and Norwich have been 
working for a year or so. Meanwhile, the 60ft. rail 
offers a compromise. Mr. Greatorex added a useful 
analysis of the working expenses of the Dover, Leeds, 
and Blackpool Tramways, and an appendix (to be 
printel in the “ Transactions”) describing the tramway 
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systems in opaention in the United Kingdom, together 
with the combined systems in Paris. 

In the discussion Mr. Silcock corrected the idea that a 
fracture in overhead wires created a gap of half a mile ; 
experience had shown that the interruption could be cor- 
rected within the length of the wire between two poles. 
He commented upon, and endeavoured to explain the 
discrepancy between, the cost of electric traction at 
Dover, Leeds, and Blackpool, remarking that the figures 
given in the _— made no allowance for depreciation or 
renewals, an mitted that it was too early in the day 
to say what the percentage for depreciation ought to be. 
He agreed that guard wires were unsightly ; and insisted 
that it was better to have a slow service with a single 
unit than a quicker service with a double unit, while the 
best service was that of single cars, and not cars in pairs. 

Mr. A. M. Fowler, M. Inst. C.E., did not see the 
necessity of a sinking fund. To renew your plant when 
necessary, borrow again at 24 per cent. Why should the 
present generation pay for posterity? To create a 
sinking fund in a matter like this was paying twice over. 
In an unspecified time to come iron or steel rails would 
become indifferent factors in electric traction, and it 
might be that electricity itself would be surperseded. 
The roads were being made and laid so well—Victoria- 
street, S.W., was instanced—that street locomotion was 
full yet of infinite possibilities, irrespective of electricity 
as a motor power. 

Mr. Cutler referred to the overhead tramway system 
opened in Cork, at the close of last year, as successful 
financially and in every other way. One advantage of 
the trolley principle was the brake action; the wheels 
“do not skid, but continue to revolve at the lowest 
possible speed—just at the point of stopping, though they 
do not actually stop.” As to the exposed wires, he held 
that, from an engineering = of view, nothing was 
ugly that was true and useful. Between span wires and 
side brackets, he inclined to this latter. As to using the 
traction poles for street illumination, they should be in 
the centre of the thoroughfare, with a large arc lamp on 
top, and a small light lower for protective purposes. Mr. 
Lobley spoke from the point of view of an engineer who 
had examined the various methods of electric traction 
employed in the United States, and declared himself at 
the outset in favour of the trolley lines. One of the 
arguments in favour of overhead lines, he said, was the 
ease with which they could be relegated to the scrap 
heap when a better system was devised. He was in 
favour of the trolley on its merits; he was the more in 
favour of it because his district in North Staffordshire 
could not afford the cost of a conduit system. He could 
not regard the overhead wire method as everlasting ; in 
a dozen or a score of years something would be dis- 
covered more sightly and serviceable. It was useless 
to institute comparisons with New York. ‘New York 
does not mind expense.” The trolley system is the best 
under present circumstances. Mr. Lobley prefers the 
wood slip, as at Liverpool, to guard wires, as avoiding 
the ugliness of the guard wire network, and yet serving 
ttedesired end. He joined issue with Mr. Cutler as to 
the use of poles as lamp-posts. Street corners are the 
best and necessary places for illuminants; but such 
spots are distinctly not the best places for poles carrying 

e traction wires. Mr. Lobley incidentally described the 
new Board of Trade regulations as requiring electric 
cars to stop wherever a passenger desired to alight. All 
the speakers had made a point of asserting the right of 
the local authority to appoint definite stopping places, 
and that they should be at the bottom of, and not on, a 
gradient. Mr. —— delivered his ultimatum to Mr. 
Ritchie’s department by stating for North Staffordshire, 
in effect, ‘‘ We insist upon stopping places, and will fight 
for our own sensible view.” 

Mr. Howard Smith, formerly connected with the Leeds 
service, thought that while expert opinion was still un- 
settled, it would be a pity to disturb the streets in order 
to put down a conduit system ; and as regards the weight 
of rails, in his experience it did not matter whether the 
rail was 75 lb. or 175 lb.; there was no virtue in weight, 
and he had designed a rail which served its purpose very 
well, entirely regardless of theories as to what the weight 
should be. This gentleman had something to say also of 
the waste of copper in bonding, which, he, held, might 
be avoided, and great economies effected, by varying the 
strength of the bond in relation to the distance from the 
power station. 

Finally, the President, in his capacity as Borough engi- 
neer of Cardiff, confessed himself an impenitent believer 
in the conduit method, and at the same time the victim 
of the cruel circumstances in which the topography of 
Cardiff, as well as the decision of its Corporation, had 
placed him in accepting a system of overhead wires. 


In the course of the three days, visits were paid to the 
Borough Sanatorium, a highly successful establishment, 
to which three new fs are being added ; the elec- 
tric lighting works, already undergoing enlargement ; the 
Corporation Baths, apparently altogether inadequate to 
the needs of the population, and oddly, supplied only with 
fresh water, although the tide flows less than a mile 
away. On Friday the members were entertained at 
luncheon by Messrs. Price and Wills, contractors for the 
Barry Railway extension, Mr. Robert Holliday, local 
manager, presiding. They afterwards drove to Taff's 
Well, where the branch line connecting the Barry 
system with the Rhymney Railway crosses the 

aff Valley. The length is only 6} miles; but it is a 
formidable piece of work, and its nature was explained in 
an interesting paper by Mr. Alfred Pearce, Assoc. M. 
Inst. C.E., resident engineer. There are twenty-one 
bridges within the short distance, the most notable being 
the lofty viaduct spanning the river, canal, and Taff Vale 
Railway. The viaduct in —— merits a description, 
which is best supplied in Mr. Pearce’s own words. It is 
a viaduct of 516ft. in length, with nine spans of different 
sizes, and built on curves at either end of 1000ft. radii, 


the centre being straight. The gradient is 1 in 546, and 
the rail level will be 120ft. above ordinary river level. 


From the tunnel, or south end, there are first two spans of brick 
arches of 30ft. each. The following are steelwork spans: No. 1, 
120ft.; No. 2, 160ft. over the Pentyrch public road ; No. 3, 160ft. 
over the mill race for the tin works; No. 4, 170ft. over waste 
ground ; No. 5, 180ft. over the river Taff ; No. 6, 180ft. over the 
Taff Vale Railway and Glamorgan Canal ; No. 7, 160ft. over the 
Cardiff to Merthyr main road. And, finally, two brick arches of 
30ft, each. The excavation for the foundations was commenced 
on July 7th, 1897. With the exceptions of piers 3, 4, and 5, the 
foundations are on rock, and in the case of piers 3, 4, and 5, the 
foundations are on gravel with boulders ; the greatest depth being 
pier 3, which is 40ft. below ground level. The foundations are of 
concrete, some 5 to 1 lime, and others 8 to 1 cement, brought up 
to within 5ft. of the surface; large stones averaging five tons 
each being embedded in the concrete. 

The method of erecting the steelwork for spans 1 to 5 is as 
follows :—The piers on which the girders rest were first built up to 
a height above the ground level, so that the girders were e 
on trestles clear of any inequalities of the ground, and giving 
sufficient head-room for public roads. The girders when finally 
riveted up together had brackets fixed to the ends by means of 
bolts, Hydraulic jacks are placed under these brackets, the whole 
span then lifted 5ft., the weight of the girders is then taken on 
timber packings and the jacks removed; the brickwork is then 
built up and allowed to set four days; the weight is then put on 
the new brickwork, the gee being taken out, and the span is 
then ready for another lift. The girders are so arranged that one 
span can be hung on another by means of these brackets, so that 
only one pier can be built at a time 5ft. high. A different method 
is being am for the erection of spans 6 and7. These spans 
are not being built «x situ owing to the heavy trestle work it would 
have necessitated over the Taff Vale Railway, canal, and public 
road, Part of span 6 was first built against the abutment at the 
north end of span 7, on a trestle, and was launched forward, on 
follers on the public road, more steel work being added at the back 
until the girders reached pier6. The total weight of the steel work 
in the girders for the whole viaduct when finished will be about 
2000 tons. ‘The design of the girders is on the N type, and the 
strains have been worked out to take the heaviest locomotive used 
by the Barry Railway, z.¢., about 71 tons. The piers are hollow to 
within 8ft. of girder bed level, so as to place as little weight as 
possible on the foundations ; when the girders are in their final 
position the weight will be about 4 tons per square foot. 
There is a tunnel through the Little Garth Hill 498 yards long, 
the northern end for the latter 120 yards being on a curve of 
1000ft. radius. The dimensions of the tunnel when finished will be 
as follows :—24ft. wide at rail level, 26ft. wide at springing of the 
arch ; the distance of the rail to springing being 10ft. 8in., the 
arch having a rise of 8ft. 4in., and is of four rings of brickwork, 
the face ring being of Cattybrooke bricks, the inside rings being 
of bricks from the Pentyrch Brickworks, All brickwork in the 
tunnel is in lime mortar, except in very wet places, where the arch 
is turned in cement. There are no side walls, the rock, which is 
mountain limestone of a very hard and brittle nature, being con- 
sidered good enough to stand. There will be side refuges for the 
platelayers every 50ft. on alternate sides. Down the centre of the 
tunnel, below formation level, it is proposed to put in a drain to 
carry off any water weeping into the tunnel. A few springs were 
met with in the first heading, but during the summer of 1898 all 
these dried up. The method of excavating the tunnel was carried 
on all from one end ; a heading was driven first right through, 
the dimensions of which were, roughly, 10ft. by 8ft. Schram’s 
compressed air drilling machines were used, the air being supplied 
by a compressor outside the tunnel, the average pressure about 
80 lb. per square inch. Three drills were used during the construc- 
tion of the heading, two being in constant use, one being held 
back in case of necessity. The time the heading took to be driven 
through the 488 yards was ten months, which averages about 
12 yards per week. After the main heading was driven through, 
three break-ups were started, one in the centre and one at each 
end, the rock being excavated by aid of the compressed air drills. 
The rock is roughly cut out to the size of the outside of the arch, 
when the centres are put in position; the skew-back is formed 
with concrete in rough places, 2(ft. length of arching being turned 
at a time ; the centres are then left for one month before being 
struck, and are then taken forward to the leading — The 
explosive which is now being used in the tunnel is No. 1 blasting 
aisles, and gives satisfaction in the tain limest 

The main features of the earthworks are two deep cuttings, one 
at Pant-Tawel, its greatest depth being 42ft. The material in this 
cutting is entirely of a glacial formation, and on the surface in 
places there has been met with several patches of peat ; in some 
places the depth of the peat is quite 5ft. The clay varies ve 
much in nature, from very soft silt to the hardest clay wi 
boulders in it. Three steam navvies have been used in this 
cutting, and two are at present working there. The other deep 
cutting is at the edge of Fforest Fawr, at the north end of the 
Walnut Tree Viaduct. This cutting is entirely of mountain lime- 
stone. The limestone has in it in several places old water-worn 
holes, and in these may be noticed small stalactites formed, and a 
thin layer of lime deposited over the surface. In this cutting 
there are seven steam drills being used, two made by Henderson 
and five by Schram. The Schram machine is giving the best 
result, being heavier. The rock is of much the same nature as 
that met with in the tunnel. The explosive being used at the 
present time is Westphalite ; several other explosives have been 
tried, but Westphalite has been found to give the best results. 
The greatest depth of this cutting at centre line of railway is 53ft. 
The highest bank to be constructed is at Tyrhiw, being 44ft. high, 
where there is a 6ft. culvert put in to take the stream coming 
down a small glen, The number of culverts on the line is twenty- 
— varying in size from a double 6ft. culvert to a 2ft. square 
culvert. 


On Saturday a large party of members was conveyed 
by special train to the Cardiff-Dowlais works, when an 
instructive hour was occupied in inspecting the wonder- 
fully compact and complete establishment, one of the 
incidents being the rapid rolling of three-ton molten 
steel ingots into 9ft. by 13ft. plates, jin. thick. After- 
wards, accompanied by Mr. C. L. Hunter, M.Inst.C.E , 
the visitors walked round the Roath Dock and witnessed 
the expeditious loading of coal steamers by the Lewis- 
Hunter cranes. The South Dock, now in course of 
construction, was, however, the chief object of the 
journey, and Mr. Hunter had prepared a paper descrip- 
tive of the work, which contained much information not 
before published. Up to the present about 150 acres of 
the foreshore have been reclaimed from the sea by an 
embankment 1} miles in length, and within this area the 
new dock works are in active progress. When the horns 
and permanent outer embankment are finished about 
820 acres will have been reclaimed, which affords ample 
space for the development of the basin. The length of 
the dock is 2550ft., with a breadth of 800ft. between 
the walls, and a depth of 50ft. below coping level, which 
is identical with that of the Roath Dock. The area of 
the South Dock will be about 50} acres, exclusive of the 
dry docks. 


At the north-east end of the dock it is widened out to 1000ft.— 


to allow of greater facility for turning vessels of extreme length— 


and a communication passage made into the Roath Dock, the 
narrowest portion of which is about 90ft. wide and 800ft. in length, 
to the same depth as the new dock itself. At the south-west end 
of the dock the new lock will be constructed with a length of 
800ft. between the gates and a minimum width of 90ft. The level 
of the outer and middle sills is 50ft. below the level of the Roath 
coping, or 6ft. 6in. below the deepest sill of the Roath Dock. 
This increased —- of sill will give a A of 5ft. of water at 
L.W.O.S.T., and 15ft. at L.W.O.N.T., and 41ft. 6in, at 
H.W.O.S.T., and 3lft. 6in. at H.W.O.N.T. Provision is to be 
made for two graving docks at the south-west end of the dock of a 
suitable capacity to take the larger class of vessels now building. 
The entrance to the lock will be protected on the easterly side by 
an embankment of about 2000ft. in length and about 500ft. in 
width, and on the west side a shorter embankment will be 
formed ; this with Penarth Head should offer ample rotection in 
all weathers, The fairway to the entrance channei will be dredged 
to sufficient depth to allow vessels to have easy access to the dock. 
The gates are to be of iron and steel, and will be manipulated by 
hydraulic rams of the latest construction. The swing bridges for 
carrying the traffic over the lock and communication 2 will 
also be worked by the same power, as well as the hydraulic 
cranes, &c., for dealing with the traffic of the docks. Tho 
foundations for the dock wall have been attacked for a length of 
about 1700ft., and in some cases a depth of 68ft. below the coping 
level had to be ted before suitable foundations were met, 


GEORGE GRAHAM, M. Inst. C.E. 


Last Friday morning, at about half-prs: six o’clock, Mr. 
George Graham, M. Inst. C.E., the engineer-in-chief of the 
Caledonian Railway, died at his house, Kelvinside, Glasgow. 
Mr. Graham was lately the subject of some consideration 
from the directors, who had resolved that his voluntary 
retirement should begin on the 1st of July, and that he should 
henceforth be the consulting engineer to the railway 
company with Sir John Wolfe Barry, Mr. D. A. 
Matheson being appointed to fill Mr. Graham’s place. It 
is rather remarkable his formal cessation from active duties 
to the company and his death should have occurred on 
exactly the same day. 

Mr. Graham was actively connected with the company 
during the whole period of its existence, at least since it got 
its Act of Incerporation, which was dated July 31st, 1845. 
He began life as a mechanical engineer in the works of the 
late Mr. Robert Napier, of Lancefield, and while there he 
worked with his “’prentice hands” at th first Cunard 
engines, those of the Britannia, the first of four steamers 
with which the Cunard Company was started in 1846. His 
health, however, gave way, and he returned to his native 
Annandale, for which he always cherished the warmest regard, 
which became intensified as years advanced. He was 
a native of the parish of Applegarth, in Annandale. His 
“ forbears ” were farmers, occupying the farm of Sibbaldbie 
for well-nigh 250 years. In the summer of 1845, his health 
having been re-established, his friends, some of whom were 
promoters of the railway, got him engaged as an amateur— 
as they all were—to do some work in connection with the 
promotion of the line. He was thus early brought into contact 
with Mr. Joseph Locke, the eminent civil engineer, and he 
was fortunate in- joining the staff shortly afterwards. The 
times were stirring, and Mr. Graham was engaged partiy in 
parliamentary work and on the works of the railway 
and its branches, under Mr. John Collister, chief resident 
engineer in charge. 

The Caledonian Company having got its Act in 1845, had 
still to fight the Glasgow and South-Western Company, and 
the now North British Company, both of which had succeeded 
in getting their lines made, and they form co:npeting routes 
with the Caledonian. The inhabitants of the districts almost 
to a man took the part of the railways projected through 
them, and Mr. Graham was able in after years to tell of many 
exciting incidents encountered by the Caledonian surveyors, 
who were sometimes assaulted, and how they were watched 
to keep them on the highway. On one occasion, at Sanquhar, 
a Caledonian surveyor was obstructed, when he threatened 
to shoot one of the crowd with his level, and rather 
frightened them, but they soon saw through the mancuvre, 
and eventually broke the instrument. Sanquhar seemed to 
have an extreme antipathy to the Caledonian; on another 
occasion, when Mr. Graham was examining the Nithsdale 
plans at the sheriff-clerk’s office, the staff came to stare, 
but said nothing. The. sheriff-clerk’s wife, however, used 
her tongue, and rallied him about the Caledonian line, saying 
that it would be snowed up in winter, and they would require 
to use the competing line for two months of the year, a 
prophecy which has happily proved incorrect. 

In 1847 the “railway mania” was at its height, and the 
Caledonian secured from Parliament eight Acts for under- 
takings now amalgamated with it, comprising 106 miles of 
railway which were not made for many years afterwards. 
No new works were executed, except those really needed to 
complete the line, so that but very little engineering work 
was done for some years. Even the maintenance of the line 
was let by contract to Mr. Brassey. The affairs of the com- 
pany were in an embarrassed condition, and most of the 
original directors resigned in 1850. Things were put on a 
more satisfactory footing in 1851, but it was not till 1853 that 
Mr. Graham was appointed superintendent-in-charge. That 
was at atime when about 195 miles had been opened, and 
since then the system of the Caledonian has extended to 
about 1100 miles, if not more. The Caledonian Railway 
also includes the following :—The Hamilton and Strathaven, 
the Biggar and Broughton, the Dumfries and Lockerbie, the 
Solway Junction, the Busby, the Scottish Central and 
branches, and the Scottish North-Eastern and branches. In 
1867 the Forth and Clyde Canal became Caledonian pro- 
perty. For some time there was a large amount of work in 
renewing timber viaducts in a more permanent form—work 
of that kind having been done at a cost of over £300,000. 

Mr. Graham continued in charge of the maintenance of 
the main line and other lines worked till 1880, there being 
then 775 miles under his care, when two district engineers— 
Mr. Robert Dundas, in the west and south, and Mr. Thomas M. 
Barr, at Perth—were appointed to superintend maintenance. 
Amongst the various works which Mr. Graham constructed, 
there may be mentioned a bridge across the Clyde at Dalmar- 
nock in 1861, consisting of three spans, each of 7Oft., and four 
of 50ft. each, built on cast iron cylinder piers with malleable 
iron bowstring girders, believed to be the first of the kind in 
Scotland ; also the Lanark and Douglas branches, over ten 
miles long, opened in 1864, which embrace a handsome | 
viaduct across the Clyde, built on the same principle as the 
one at Dalmarnock, with six arches each of 115ft. span. 

Since 1880, among other important new works which he 
carried out, there may be mentioned the ‘‘ Glasgow Lines,” 
44. miles long, which, skirting the east side of the city, 
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linked up the connection between the Clydesdale line on the 
south of the Clyde and the Garnkirk line on the north. Then 
the extension of the Greenock line to Gourock, 3} miles long, 
authorised in 1884, necessitated the construction of two 
tunnels, 2100 yards and 460 yards long, with high retaining 
walls; as also a station and pier at Gourock at once unique 
and commodious, and covering an area of about 20 acres, 
almost wholly banked up out of the sea. That was a most 
important undertaking. 

Mr. Graham, within the past two or three years, con- 
structed some very important lines, including those of the 
Lesmahagow and Strathaven districts, in all about 30 miles, 
to connect the Mid-Lanarkshire coalfields with the Ayrshire 
ports of Ardrossan’ and Ayr, as also about 54 miles of line 
around Motherwell and Wishaw. In the course of his career 
Mr. Graham was associated with a large number of officers of 
the company, having had as contemporaries six secretaries, 
six general managers, and seven locomotive superintendents. 
Few men have been so long and actively connected with any 
large public company as Mr. Graham. He joined the Insti- 
tution of Engineers and Shipbuilders almost at its founda- 
tion in March, 1858; and subsequently he joined the 
Institution of Civil Engineers, of which he was latterly a 
member of council—the first Scotch member. He also 
served a couple of years as president of the Glasgow Asso- 
ciated Students of the Institution, and delivered, on first 
occupying the chair, a most interesting and valuable address, 
which was afterwards published for private circulation. Up 
till the end of his days he remained a most timid person, and 
was not a good hand for giving evidence before a Parlia- 
mentary Committee, or standing a cross-examination. Mr. 
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Graham was an exceedingly interesting personage; indeed, 
he was quite a lovable man. Throughout the Caledonian 
service almost every person knew him, and had a good word 
to say of him. The meetings connected with his and the 
company’s jubilees raised a great furore all over the system ; 
and amongst his professional brethren and the public he was 
very greatly esteemed. Mr. Graham was well advanced in 
his seventy-seventh year at the time of his death. 


THE WORKS OF THE DIAMOND MATCH 
COMPANY, LIMITED. 
Bo; 

Tue works of the Diamond Match Company, Limited, are 
situated off the Linacre-road, at Seaforth, some four miles 
from Liverpool and about three-quarters of a mile from the 
Seaforth Station of the Lancashire and Yorkshire Railway. 
The building is a substantial brick structure, having the 
form of the letter E at the basement level, which is some- 
what modified as the building gets higher. The utmost care 
is taken to provide good light and ventilation, as will be 
explained hereafter, and also every possible precaution is 
taken to prevent the spread of fire. The land owned by the 
company is said to be seven acres in extent, and the buildings 
at present cover some one and a-half acres of this, which 
leaves a considerable space for extension, though part of the 
land is at present used for storing the logs of wood from 
which the strips used in the manufacture of boxes are cut. 

The motive power for the machinery of the factory and for 
the lighting is obtained from steam engines. The engines 
for driving the machinery are two in number, though only 
one is required to run at atime. They were made by the 
Buckeye Engine Company, of Salem, Ohio, U.S.A., and are 
of the horizontal single-cylinder type. The cylinders are 
13in. by 28in., and the engines run at 150 revolutions per 
minute. For the lighting a horizontal Buckeye engine, with 
a cylinder 1lin. by 18in., running at 210 revolutions per 
minute, drives by belts two compound-wound two-pole 
dynamos made by the Akron Electrical Manufacturing 
Company, Akron, Ohio. These run ai 670 revolutions per 
minute, and give 250 ampéres at 125 volts. Two further 
single-cylinder horizontal engines, which run at a maximum 
of 126 revolutions per minute, and have cylinders 9in. by 
16in., are each coupled direct to a blowing fan 10ft. in 
diameter, the functions of which will be explained later. All 
this machinery is contained in the engine-room. Adjoining 
the engine-room is the boiler-house, which contains three 
double furnace water-tube boilers, each of 150-horse power, 
made by the Stirling Boiler Company, of Chicago. Two are 
continuously running. The usual working pressure is 115 lb., 
though the valves do not “blow” till 125 lb. pressure is 
reached. The boilers are hand-fired. A dirty coal is used 


but the smoke is-not excessive. In addition to the coal the 
furnaces are fed with the broken chips of wood made in the 
manufacture of the matches, which are collected and 
delivered into shoots leading to the furnaces in a way here- 
after described. A sheet iron flue communicates with each 
boiler, and is taken to a circular brick chimney, detached 
some few feet from the engine-house. This chimney is 125ft. 
high, and 6ft. internal diameter at the top. 

The deliveries from the fans above mentioned are taken 
into a chamber in which is a radiator, through which the 
exhaust steam from the engines can be led. From thence 


from which they project like bristles. This travelling bang 
is made up of plates 4in. by 19in., hinged at the ends, and 
provided on the underside with teeth, by means of which it jg 
carried over twenty-four sets of wheels of varying diameterg 
which are kept revolving by chain gearing. The length 
of time taken by the travelling band to make one revolution ig 
about an hour, and by this time the matches are quite 
dry and fit to pack. The boxes in which they are packed 
are placed in a channel by hand, and are automatically fed 
forward in front of the revolving band; the completed 
matches are punched out of the band, fall down into the 
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Fig. 1—SIDE VIEW OF MATCH-MAKING MACHINE 


the air travels by three underground pipes to various portions 
of the building, and is led to all rooms by means of galvanised 
sheet iron trunks. In winter this serves a double purpose— 
that of heating and ventilating. In summer the steam is 
not used, and the apparatus is simply employed for ventila- 
ting. In all match-making rooms the rate of air supply is 
such that the whole of the air can be changed in from four 
to five minutes. This change and movement of the air 
besides being very beneficial to the health of the workpeople, 


boxes, which are kept continually shaken, and are carricd 
forward and delivered into a revolving table, in the middle 
| of which is a circular receptacle holding box-covers. Girls 
| pick up the filled boxes and put them in their covers. Figs. 1 
| and 2 show side and front views of the working parts of 
| these machines, the remaining length of band being only 
| necessary for drying purposes. 
| The process of manufacture of the matches is as follows : 
'—The blecks of wood frcm which the matches are made 
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Fig. 2—FRONT VIEW OF 

is useful for the drying of the matches during the course of 

their manufacture. We will now proceed to describe the 
processes carried out in various parts of the factory. 

The greater portion of the matches manufactured in the 
factory are made on the fourth or top floor. Thereare in all six- 
teen machines at work on this floor, which consists of one room. 
They cut the matches from the block, paraffin, and tip them, 
and when dry pack them into boxes nearly entirely auto- 
matically. In the usual type of machine forty-eight matches 
are cut at every stroke of the cutters or dies, and there are 
from 150 to 230 strokes a minute, varying with the size of 
the machine, After the sticks are cut they are automati- 
cally placed in holes in a travelling flexible cast iron band, 
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MATCH-MAKING MACHINE 


| come either from Canada or the United States, cut to the 
sizes requisite for the different sorts of matches. These 
| blocks of wood are placed in the proper position, with the 
grain in the requisite direction, between two guides, and on 
two endless leather travelling bands. A boy does this, and 
just puts sufficient pressure on the blocks to ensure their 
touching one another. The blocks get carried by the bands 
between two fluted rollers, which grip them and force them 
forward towards the dies or cutters at such an angle as to 
— waste of wood. The dies or cutters are small steel 
ars of rectangular cross section, having a hole the size 
of the match to be cut drilled in them near one end. The 
lower edges of these are sharpended by grinding. These are 
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Jaced together side by side in rows of 48 or more, the whole 
number being moved up and down together by the action of 
a cam. By this means the match sticks are cut on the 
downward stroke ; a plate then ascends under the bottom of 
the match sticks just cut, and drives them into the holes in 
the flexible revolving band, as before mentioned. This is 
done so quickly that the motion of the band is apparently not 
felt, and the matches are rarely if ever broken. If, however, 
they should be broken in this process, or if they are broken 
while being cut, there is an automatic means of withdrawing 
them from the machine. In each room where match-making 
is going on there is a fan at work, and a branch from its 
suction pipe is led behind the cutters of each machine. The 
broken match sticks are sucked into the branch, taken to the 
fan, and then forced along a trunk leading to cowls on the top 
of the boiler-house. These cowls being open to the air, of 
course relieve the pressure, and the matches fall by 
gravitation into the boiler furnaces as before mentioned. 
Casually observed from time to time this does not appear 


containing, say, sixty matches, in ten hours—nearly 4} 
millions of matches—the remainder between this and the 
possible output of the machine representing breakage and 
wasters.” 

The floors of the room in which these machines are at 
work, as well as the floors in the other parts of the factory, 
are made up of joists 8in. by 2in., laid on their sides. They 
rest on cross joists of hard wood, 16in. by 6in., of which two 
are bolted together with small distance pieces, and placed 
every 10ft., and on the top of the upended planks comes a 
flooring of lin. maple. It is claimed that this method gives 
the building great fire-resisting qualities. In parts of the 
factory the lin. maple flooring is omitted. 

This room is well lighted, both with windows all along one 
side of it and at the two ends, and also by means of a “ ven- 
tilator,’’ 12ft. by 4ft., which runs the whole length of the 
room, and is provided with windows which are capable of 
being opened. The room is 310ft. long by 72ft. wide. The 
roof is carried on 10in. by 10in. pitch pine vertical supports 


to be an unmixed blessing, as far as keeping steady steam is 
concerned, for the supply 
of broken sticks is by no 


placed 10ft. apart. On every one of these there is fixed a 


means regular. But this, 
perhaps, is of small import- 
ance to the fact that the 
machines cannot get choked 
through broken bits of wood 
remaining in them. No 
completed matches are sent 
down these shoots. If any 
completed matches become 
broken or otherwise of no 
use, they are collected, put 
into boxes, and taken down 
to the boiler furnaces, where 
they are put in by hand. 
These, of course, take with 
them some phosphorus, and 
it would appear from re- 
marks made by the stoker, 
that this substance seems 
to have a deadening effect 
on the fire, and causes the 
formation of a hard and 
unbreakable clinker, besides 
making the fire compara- 
tively useless for hours. 

The match sticks having 
been cut and put in the 
travelling band, are carried 
forward with their points 
downwards, and are first of 
all allowed to dip to the 
extent of about one-eighth 
of an inch into a bath of 
melted paraffin wax. An 
ingenious device always 
keeps the melted paraffin 
in this bath at the same 
level. There are two parts 
of the dipping bath — one 
the bath proper and the 
other a reservoir. There is 
an overflow from the bath to the reservoir; into this latter 
reservoir a small bucket keeps on being lowered and then 
raised automatically, coming up, of course, filled with melted 
paraffin wax, kept melted by means of exhaust steam from 
the engines; and when it reaches its highest point it meets a 
stop, and is tilted over till the paraffin flows into the dipping 
bath, and if this be too full to contain it all the surplus 
flows back over the overflow into the reservoir. 

Having passed through this bath, the match sticks now 
having their ends impregnated with paraffin, are carried 
forward some little way until the paraffin has set, and their 
points are then made to impinge on an iron roller which 
works in a bath of ‘‘ composition’ containing the requisite 
ingredients for making match heads. The roller, which gets 
a coating of composition on its surface, revolves at the same 
rate as the match travels forward, so as to make the heads 
even and prevent their be- 


/ 
Yy \\\ \\ 


— 

VA 


coming one-sided. Should 
it become necessary to stop Sj 
the band for any reason, it 3 
can be lifted clear of the w 
roller and prevent damage S| 


to the matches. As regards 
manufacture, the match is 
then complete, and only 
needs to be dried before it 
can be packed. As _ pre- 
viously stated, the match 
is dry when it has made * 
one journey round the r 
machine. The punch used = 

= 


for removing the matches 
from the band consists of a 
steel bar provided with 


pegs of a corresponding 
number to the number of ‘ IY YY 
holes in the breadth of the Yj YY YY 


revolving band — usually 
forty-eight. The punch 
moves backwards and for- 
wards, actuated by a cam, 
which works in such a 
way that the punches are 
exactly opposite the holes at the proper moment, and take 
into account the increased distance between consecutive 
lines of holes which come where there is the join between 
two plates of the travelling band. Certain of the machines 
are larger than the one at present described, but they only 
differ in the breadth of the band. ll corresponding parts 
in all machines of the same size are interchangeable. The 
structure forming the framework for the machine is of 
ordinary gas pipe, some of it lin. and some half aninch. A 
usual size of machine is about 233in. broad, 15ft. high, and 
some 63ft. from end to end. 

When the matches have been put in their boxes, and the 
boxes in their covers, they are again put on the revolving 
tabie until they come opposite a shoot, into which they are 
pushed or thrown by hand. They then slide down on toa 
table, and are packed by girls into packets of twelve boxes, 
and these again into packets of twelve; three to four hands 
can keep pace in wrapping with the output of a machine. 
Altogether the number of hands employed to work a machine 


Fiece stamped out 


| close automatically on the outbreak of fire. 


Fig. 4—-CONSTRUCTION OF STRAWBOARD BOX 


hose with 50ft. of piping, which is attached to the town mains 
and to a special supply tank. In addition to these there are 
attached to the underside of the ceilings, every 10ft. in every 
direction, a Grinell sprinkler nozzle, of which there are some 
1600 in various parts of the premises. All floors of the 
factory and all the offices are thus protected. All openings 
are fitted with doors and shutters coated with metal, which 


On the third floor there is in the main building the box- 
making, &c., department and the machine and fitting shop. 
All boxes of all kinds are made on this floor. A certain 
amount of the printing of wrappers, &c., is also carried on 
here by means of two power-worked machines. There is also 
a guillotine for cutting paper, cardboard, &c., and a strip- 
cutting machine for the strips which are inserted in the 
larger boxes to prevent the matches falling out when the 
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boxes are opened. There is also a strawboard cutter, which 
is capable of dealing with rolls of strawboard 57% in. wide, 
weighing from 600 to 850 Ib. each. These rolls are cut into 
strips of any desired width, which are coiled separately on 
rollers. ‘‘Chip” boxes, in which the chips are fastened 
together by pasted paper, are also made by hand on this floor 
in small quantities; but by far the greatest interest centres in 
the automatic machinery for making the boxes and the box 
covers, 

The strawboard boxes are made automatically from the 
strip. The shape into which the material is cut, and the 
places where it is scored, are shown in Fig. 4. The strip is 
first scored by sharp wheels, so as to bend easily, and then 
glued at regular intervals by means of an arm worked by a 
cam. The arm has twelve projections upon it, and it works 
up and down, in and out of a vessel containing melted glue, 
touching the cardboard at the top of its upward stroke, thus 
making a series of glue patches, as shown in Fig. 4, which 
will make the description clear. The strip is then fed 


and pack up the matches is twelve or thirteen. Such a 
ma-h ne turns out on the average 500 gross of boxes, each 


forward, and holes are punched in it at regular intervals 
beside the glue marks, as shown. These pietes are the only 


waste which there is. All waste pieces in this process, and 
in all others connected with this factory, are collected, 
bundled, and sent away to be re-made into straw board. 
Having been glued and punched, the strip is automatically 
cut into suitable lengths, the line of cut running between 
two sets of glue marks, as shown, and the piece cut off is 
then caught by a descending die, the edges A being turned 
upwards and inwards, and the edges B being pressed upwards 
and against them, and the box thus Poa is forced into a 
metal former—a number of which are joined together in a con- 
tinually revolving band—in the machine, Fig. 3, in which it 
travels for one revolution of the band, when itisdry. On 
arriving at a certain part of the machine—the end of their 
travel—they are automatically released from the “ former,” 
and fall into wooden crates covered on the sides and bottom with 
wire netting placed in front of the machine. - Each machine 
will turn out from sixty-five to seventy boxes‘a minute, and 
there are thirty-nine of them of various sizes. , 


AUTOMATIC COUPLERS. 


Tue third sitting of the Royal Commission was held on the 
23rd ult., and the examination of Mr. J. J. Hornby was con- 
tinued. He said that the pole was used in all cases where 
it could be used, but that when the couplings were stiff it 
could not be employed. If the couplings were not stiff, then 
if everything else was favourable the pole could be used. Of 
course, witness preferred loose to stiff couplings. If couplings 
are stiff, then it is necessary for the men to go between the 
wagons. They get between the wagons either by creeping 
underneath the wagons or climbing over the top. The 
number of accidents is more, if the men have .to do this, 
than if they used the pole, and the men have to jump on the 
buffers when the train is in motion. The general rule with 
railway companies is that ‘‘ ali servants must exercise proper 
care in getting between vehicles for the purpose of coupling 
or uncoupling them, and shunting poles or sticks must be 
used when practicable.” He had never known, however, any 
case of a company having complained against a workman for 
going between the wagons instead of using the pole. Witness 
further explained that, in addition to-the sources of accident 
already mentioned, a number of men are injured by using 
the coupling pole as a brake stick. Men are also sometimes 
injured when the pole breaks. Some poles are provided with 
“shoulders” to prevent the links from slipping up them. 
Some are not. Witness preferred those without. Some com- 
panies supply one, some the other; there isnorule. Proceed- 
ing in his detail of how accidents happened, witness said that 
two shunters might be working at a train; one might have 
occasion to go between the wagons, and the other one, not 
noticing it, might give the signal to the engine driver to move 
on, or “come back.” The man is then injured, perhaps in 
the hand, perhaps between the two centre bars. Some acci- 
dents occur by the fact that on some wagons there is a trigger 
or catch to prevent the links coming off when they are not 
meant to. The man has to use one hand to lift the catch, and 
remove the coupling with the other. This is mostly in con- 
nection with passenger stock. Witness was certain that if 
some means could be devised whereby it would no lounger be 
necessary for the men to go between the buffers, then the 
number of accidents would be lessened. He had seen two 
kinds of automatic couplings which he thought would be 
suitable to British lines. He had only seen models, and had 
not seen them at work. He and his colleague held over 300 
investigations into the causes of accidents during the year. 
Another source of accident was the men riding on vehicles 
and coming’in contact with other vehicles. The men rode 
upon the axle-boxes, the side, or the buffers of the wagons. 
When asked if he could suggest anything which would miti- 
gate these accidents, he replied that he suggested that there 
should be a distinguishing mark made where two sidings 
converged so much as to be dangerous. This would not 
necessitate any structural alterations to the sidings, but 
would only mean that they would not hold quite so many 
wagons. Witness then went on to describe the practice of 
“fly shunting,” where the men, in order to uncouple trucks 
when the train is in motion, ride on the buffers, and 
“whilst braking, spragging, or choking wheels,” and ex- 
plained the use of the brake stick, showing how that because a 
shunter cannot carry a hand lamp, coupling pole, and brake 
stick, he frequently discards the last mentioned, and uses the 
coupling pole for all purposes. This, by being too long, may 
eithe: slip underneath the wagon spring, and getting into the 
spokes of the wheel cause fatal results, or it may catch 
against point handles, &c. After a number of questions on 
the subject of accidents not involving the coupling and un- 
coupling of wagons, the subject was again approached. Wit- 
ness gave an instance of one company having given orders 
that all wagons fitted with the D link should be stopped. 
This was at the beginning of last year. The order soon 
became inoperative because the number of wagons stopped 
was so large that the traffic could not be carried on. This 
was testimony to the number of such couplings in use at that 
time. The question of the link-and-pin coupling was next 
alluded to, and witness agreed that though in the United 
Kingdom the link-and-pin coupling as used in America is not 
employed, yet there are a large number of wagons which are 
only supplied with a link-and-pin coupling which cannot be 
worked with a coupling rod. Two large collieries were men- 
tioned which use this form of coupling on trucks going on to 
railway companies’ lines. Witness was acquainted with 
these, and was shown the model of the American link-and- 
pin coupling, which had been in use before automatic 
couplings came in, and said that, at all events, one seemed 
quite as bad as the other. 

Witness was then asked whether, in his opinion and gener- 
ally speaking, the coupling arrangements on the three routes 
to Scotland—the Great Northern, North-Eastern and North 
British, the Midland and North-Western and Caledonian 
Railways—were as good as could be found, and he replied in 
the affirmative. Then with regard to perishable traffic on 
the East Coast. The stock taking it from the North to 
London is fitted with screw couplings and with two kinds of 
automatic brakes—the Westinghouse and the automatic 
vacuum. About half the number of wagons would be so 
fitted. There used to be a difficulty in getting the links over 
the hooks of the draw-bars in these cases, because the iron 
loop which held the brakes in position got in the way. This 
had been got over by altering the iron hook. Many of these 
vans had simply “ through” pipes, some of which had not 
even got connections. Theve, of course, could not be coupled 
up, but generally speaking tisese trains had every one to be 
coupled by hand, both as regards the couplings themselves 
and the brake pipes. Then on the return journey northwards 
these vans generally went bak empty, and mixed with 
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ordinary goods wagons. The trains are then frequently com- 
posed one half of three-link and one half of screw couplings. 
_ If a screw coupling is used it has to be done by hand. It is 
very often the case that the screw coupling, even if not used 
on the return journey, is left hanging down, and had to be 
hung up again by hand. Couplings were not allowed to 
hang down so as to trail and come in contact with points, 
level crossings, &c. One company had issued a circular to 
this effect. It was not very often that the coupling could be 
hung up on the hook, provided for it, with the coupling stick. 
This generally had to be done by hand. He was of opinion that 
the Gedge pattern of coupling was the best that is really in 
existence as a three-link coupling on wagons, and he was 
not aware that there are very few of the links which are of 
the same thickness at both ends of the link. He had never 
measured them, but had seen hundreds, and the links 
appeared to be quite alike. Then with regard to double 
coupling, which was not jnfrequent when wagons are going 
long journeys. It was not possible to double couple with a 
coupling pole, and it was not very frequently possible to 
uncouple them by this means. Witness had a good deal to 
do with the competitions which took place in connection 
with the coupling pole when it was first brought out. It 
was never his idea that it should be a permanency, but 
something which would reduce the deplorable accidents 
happening at the time, and because it was the best thing 
which was likely then to be brought forward for years. One 
of the efforts which were made at the time was to obtain a 
uniform coupling and a uniform buffer. It was fully recog- 
nised then that an improved coupling was needed. There 
were none of the D-link couplings used in the competitions. 
There was an exhibition with these to show how inferior they 
were. The competitions took place at Newcastle in 1886. 
A large number of the leading railway companies were repre- 
sented. It was demonstrated that the coupling pole was no 
use unless there was a loose three-link coupling of good 
pattern and fairly uniform hooks. Then ag regarded some 
hooks, some of the wagons were so constructed that when 
pushed close together there was no room between the hooks 
for a coupling pole to be used. In some cases, even, they 
came too close to uncouple or couple by hand. 

Reverting to the two automatic couplers which witness 
had seen, and which he thought would be suitable, he now 
said that these would be applicable to side buffer stock—the 
two side buffers being retained. Then, as regarded the two 
kinds of brake stick, he thought that that with the shoulder 
was more likely to jam between the link and the hook than 
the plain kind. Poles break when being used for coupling. 
Sometimes this is because they get caught between the end 
of the buffer and the buffer plunger and got squeezed. Poles 
might last four years. Witness said that if they were made 
of hickory, and the man using them were fortunate, it would 
not be exceptional for them to last for a year. He had, how- 
ever, known a man to have three in a week. With an 
ordinary shunting pole the present maximum distance 
between lines in a shunting yard is not always sufficient. 
The adoption of the pole, therefore, might render necessary 
some kind of recommendation as to the maximum width 
between sidings. 

Witness was of opinion that if there was a guard to do 
the backing down while another man did the coupling there 
would be fewer accidents, but, he said, some couplers prefer 
to give their own signals. Speaking generally, he was of 
opinion that an automatic coupler would be much steadier 
and safer, and cheaper also, in that it did not require two 
men to make it a safe operation. He did not think that, 
generally speaking, automatic couplers would increase the 
difficulty of shunting. It seemed as though he was uncer- 
tain on the subject of “fly shunting,” but he wishes to see 
this done away with altogether. A footboard for the wagons 
had been recommended by the Board of Trade in several 
cases. He saw no reasons why something of the kind should 
not be fitted to engines as well. After some further ques- 
tions on subjects not relating to coupling, witness said that 
no doubt accidents would be reduced in numbers by having 
all chain couplings of a uniform pattern, but that the acci- 
dents would be still further reduced by doing away with this 
kind of couplings altogether, and substituting couplings which 
would work automatically. He had no experience of auto- 
matic couplings, but felt sure the accidents would be fewer 
if these were used. He was asked whether, if it were proved 
that there were more accidents—fatal and non-fatal—in the 
United States, where automatic couplers are in nearly general 
use, his opinion would be altered, and he said “ Yes,” but 
thought that the conditions of working there were not the 
same as here. If he had to suggest an automatic coupling, 
he would not dispense with the side buffers; and when asked 
whether he had considered the difficulty there would be in 
making the automatic couplers go “home,” if there were 
side spring buffers preventing them so doing, he replied that 
he thought that a coupling could be found which would work 
under these conditions. A member of the Commission was 
pressing him to give some indication of the sort of coupling 
he would suggest, when the Chairman intervened, saying 
that as.the witness was neither an expert nor an inventor, 
he did not think his evidence on this point would be of value 
to the Commission. 

In further examination witness said that coupling poles 
were in general use in colliery sidings. As regarded the 
question of which caused the greater number of accidents on 
railways—coupling or uncoupling—witness said that he 
thought coupling did. There were more accidents in con 
nection with goods than with passenger trains. In fact, as 
regarded the question of couplings there were comparatively 
few inquiries held under this head in connection with 
passenger trains. Then with goods wagons there were more 
accidents with those fitted with “dead” buffers than with 
those provided with spring buffers. In answer to another 
question witness said that the railwaymen preferred shunting 
with the pole rather than by hand. A large number of 
accidents happened from “ spragging”’ and riding on buffers, 
&c. These had no reference to couplings at all. Witness 
was then asked if he could give statements showing how 
many fatal accidents, and how many injuries were comprised 
in the 150 inquiries held by him last year, and also how 
many deaths and injuries were due to the breaking or 
failure of the pole, and it was arranged that these should be 
handed in. Witness said that since the introduction of the 
pole accidents had been less, but to what degree he could not 
say. He used to bea great advocate of the shunting pole, 
and even now, till something better were found, it was the 
best thing we had, though if something of a simple charac- 
ter could befound which could be adapted to English railway 
wagons, so as to ensure coupling by impact, it would, in 
witness’s opinion, be a vast improvement on the coupling 


pole. 
_ This terminated the evidence taken on the third day, 


The fourth sitting of the Commission was held on June 
28th, when the examination of Mr. John James Hornby was 
continued. Witness stated that though the link-and-pin 
coupling as used in the United Kingdom is not exactly 
similar to that used in America, yet it resembles it, and the 
general principle remains the same. There were some 
carriages running round about London to-day with a link- 
and-pin arrangement and centre buffer. Witness then 
explained how the D-link couplings became stiff by being 
bent when going round curves, sometimes a few days after 
the wagon is new. When these couplings got stiff it was 
impossible to use the —_—— poles ; moreover, it was some. 
times impossible to use the hands, and a big hammer had to 
be resorted to. The clearing-house specification has the 
following as regards the couplers:—‘‘The chains to be made 
of 1gin. diameter iron, and to hang loosely in the drawbar. 
Pins and shackles are not to be used.”’ 

Mr. Amos Ford was the next witness. He also is a sub- 
inspector of railways at the Board of Trade—a colleague of 
the last witness. He made one hundred and seventy-five 
inquiries last year. He was examined at considerable length 


—his evidence not being concluded when the Commission 
rose—but the ground covered had no connection with auto- 
matic couplers, and was confined to other risks which rail- 


way servants run. 


Railway. He had only ceased to be in the employment of 
that company since 1891. He gave many details, with 
names, dates, and other particulars, of typical accidents 
which had occurred during coupling operations, including 
accidents in connection with the screwing up of passenger 
stock, and accidents where the men were engaged in 
coupling and uncoupling with the pole. These were all 
accidents which, in his opinion, would have been obviated 
if automatic couplings had been in use. Although the pole 
was a great improvement, it still left much to be desired 
and the pole itself gave rise to a certain class of accidents, 
In shunting yards now there was not a moment to spare, 
The congested state of our railways was such that every 
shunter and official was anxious to get rid of the trains 
and in order to do so they ran risks; and that was how 
accidents occurred. 

The witness was still under examination when the Com. 
mittee adjourned. 


MOTOR CAR EXHIBITION AT ISLINGTON, 


FoLLowinG almost immediately upon the exhibition and 
road tests of motor vehicles inaugurated by the Automobile 
Club, an exhibition on very similar lines, and promoted by 
Messrs. Cordingley and Co., 
has been opened at the 
Agricultural Hall, Isling- 
ton. The promoters have 
succeeded in bringing to- 
gether a numerous collec- 
tion of vehicles, practically 
all of which, however, were 
on view at Richmond 
recently. At the time of 
our visit, unfortunately, a 
number of exhibitors, 
chiefly from France, had 
not arrived, owing, we 
understand, to the clash- 
ing of the show with some 
similar function in France. 
As we alluded to most of 
the interesting features of 
the Richmond show, not 
much remains to be said on 
this occasion. We should, 
however, call attention to 
a distinctly original and 
ingenious form of variable- 
speed gearing which is 


LUCAS’ 


On Friday, June 30th, the Commission did not sit as | 
usual, but, instead, visited the Brent sidings of the Midland | 
Railway, with the object of having practical demonstrations | 
of the working of the various forms of apparatus about which 
evidence had been given before the Commission. At the 
Brent sidings there is interchange of traffic between the 
South-Western and the Midland railways. The various 
kinds of coupling, including the three-link, the Gedge, and 
the D-link couplings, were shown, and their action practically | 
explained, as also were coupling and uncoupling by means of | 
the pole. A visit was subsequently made to the Somers | 
Town depét of the same company, where were seen two | 
wagons fitted with the Janney coupler. The method of | 
coupling and uncoupling these was practically demonstrated, 
and the membors of the Commission had an opportunity of 


VARIABLE SPEED GEAR—ELEVATION 


shown in operation. Illus- 
trations of this gear, repre- 
senting a side elevation and 
plan, are given herewith. 
As will be seen, it consists essentially of two pulleys automa- 
tically expanded by springs, each driving by belts on to an 
intermediate twin pulley, so that by shifting the position of 


| the twin pulley, relatively to the two expanding pulleys, the 
| one is allowed to expand while the other is forced to contract 


in diameter, so changing the ratio of their diameters, and 
giving a change of gear. This movement of the intermediate 
twin pulley can be obtained by a lever or screw as desired. 
The first experiment in developing this idea, we are informed, 
was to make up a pulley in segments, which parted as the 
pulleys expanded. This, however, proved useless, as the belt 


| made a great noise in striking these segments, one after the 


other, when the pulleys were run at high speeds. A way had 


| then to be found to envelope this pulley with a ring which 


would give gocd belt service, and at the same time 
runsilently. This was done 
by making up a ring of 
lattice work in steel, lazy- 
tongs fashion. This proved 
successful, as the strips on 
which the belt lay arranged 
themselves helically, so pre- 
venting the noise due to the 
belt striking each segment 
separately. Then, in order 
to keep this ring in a per- 
fect circle, and capable of 
being uniformly expanded 
and contracted from any 
point round the circle, by 
applying a pressure the ring 
is mounted on a series of 
supporting bars, which are 
controlled by a system of 


LUCAS’ VARIABLE SPEED GEAR—PLAN 


examining various other pieces of mechanism about the depot. | 

The proceedings were resumed on the 5th inst. Mr. Amos | 
Ford was further examined. Sir F. Marindin gave evidence | 
at considerable length, but much of it did not refer to 
coupling. Dealing with the various kinds of accidents to 
servants, witness said that, in his opinion, the only absolute 
preventive of accidents which occurred while coupling or 
uncoupling would be the discovery of some apparatus which 
would render it unnecessary for the men to go between the 
vehicles. It was quite possible that such a thing might be 
discovered and applied. The introduction of the coupling 
pole was a very decided improvement; but it was not the 
best appliance that could [ adopted. He should prefer to 
see every wagon fitted with an appliance which would 
obviate the necessity of using the coupling pole. The 
automatic coupling would be the best, but short of that 
there were others better than the pole. He had seen very 
few automatic couplings, as he had not been to America. 
If the D-link coupling were abolished and the covpling pole 
made universal it would be a considerable advance. He did 
not think that the slip hook was more dangerous than the 
ordinary hook. 

Mr. Richard Bell, general secretary of the Society of 
Amalgamated Railway Servants, next gave evidence. 
Coupling and uncoupling was a great source of danger to 
railway servants. He spoke from an experience of 164 
years as ® goods-wagon shunter on the (reat Western | 


toggles, one end of which is 
fixed to a star plate free to 
revolve on the shaft of the 
pulley, and the other end is 
attached to the supporting 
bars, the ends of which slide 
in ‘radial slots in plates 
fixed to the shaft on the 
two sides of lattice. These 
slots act both to take the 
. drive of the belt and to 
complete the toggle action; thus by revolving the star 
plate relatively to the radially-slotted plate, the toggles 
slide the supporting bars up the radial slots, so expanding 
the pulley. This function is performed by six tangentially- 
arranged springs. A further use of this gear is obtained 
for motor car work by placing spots on the driven 
pulley near the full extent of its range; thus the driven 
pulley reaches the limit of its expansion before the 
driving pulley has reached its minimum. The result of this 
is that as the driving pulley is finally being reduced down to 
its smallest diameter, the driven pulley reaches the stops, so 
ceasing to keep the belt tight, and performing the function of 
a friction clutch for starting and stopping, by allowing the 
belt to slip freely over its surface. The full-size apparatus 
shown has a range of speeds up toa ratioof four to one. The 
apparatus is the invention of Mr. Ralph Lucas, Upper Siebert- 
road, Westcombe Park, S.E. 

The show remains open until July 15th; during this period 
a number of commercial efficiency trials will be carried out. 
With reference to electric vehicles tests are to be made and 
prizes offered for carriages, weighing under 1 ton for two 
passengers and under 14 ton for four persons respectively. 


Tue trial of the Pyx took place on Wednesday, with all the 
old ceremonies and forms. Numerous specimens of the coins 
minted during the past year were tested, the work of assaying 
being undertaken as usual by the Goldsmiths’ Company; 
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RAILWAY MATTERS. 


Ow1ne to the flourishing state of trade in Germany, 
the German Railway Minister has ordered 5000 new goods wagons, 


An electric railway, 143 miles long, is projected in Ohio, 
from Toledo to oes under the title of the Lima, Toledo, and 
Cincinnati Rai 

A CONSULAR report on the trade of Yokohama states 
that American locomotives are not giving the satisfaction antici- 
vated by the purchasers, and the engines imported from Great 
Britain still hold the record for durability and freedom from 
breakdowns. 


Rartway travelling in Chili is cheap. At Valparaiso 
the season ticket-system prevails, by which tickets are issued 
monthly, and are available for two journeys each day only. One 
of these tickets, first-class, coverirg a distance of eight stations, 
costs less than ten shillings. 


Durine the past year the Great Western Railway of 
Brazil has proposed to the Government to take over the comple- 
tion of the link to the Conde d’Eu Railway, and this pro ] has 
met with strong support of the State Government, The final 
arrangement lies in the hands of the Federal Government, who 
have had the scheme before them for many months, 


A SUPERHEATED water motor is being experimented 
with by the New York Central Railway, with the idea, it is said, 
of rey | it as a motive power to haul all trains from High 
Bridge to the Grand Central Station, New York City. This motor 
is a steam engine carrying a reservoir containing water which has 
been heated up to 600 deg. Fah., and which gives off steam as the 
pressure is lowered. 


An unsuccessful attempt was made on Sunday night 
near Swindon to wreck the Great Western mail train which leaves 
Paddington at 9 o'clock. The obstruction placed on the rails was 
a large stone weighing, it is said, ape a hundredweight. The 
train at the time was travelling at a bigh speed, but the onl 
damage apparently inflicted was the breakage of the life guard, 
and portions of the foot-board cn the first passenger coach were 
broken away. 


SatisFactory trials of the Hull Corporation electric 
tramway service were made on the Hessle-road section at Hull 
last week. At present there are thirty motor cars are in hand, and 
about thirty ‘‘ trailers,” which can be attached to the cars in case 
of extra pressure of passengers. From four to five miles of the 
newly-constructed roads have been opened for traffic this week, the 
fare from point to point of each section having been fixed at one 
penny per passenger. 

WE hear an amusing story from the London and North- 
Western system. Some months ago the company had a dispute at 
Atherstone about some work to be done. The company was firm. 
Atherstone retorted by invoking an ancient Act, which compels the 
company to abstain from passing a certain level crossing there at a 
greater speed than four miles an hour. Thus all the company’s 
trains have to slow down at this place, while the idlers of the district 
assemble at the gates and jeer. The company threatens, we 
believe, to divert most of the traffic, and leave Atherstone severely 
alone. The situation is quaint. 


WE have received the prospectus of a new organisa- 
tion called the Tramways and Light Railways Association, which 
has been formed with the object of securing the proper representa- 
tion before Parliament, the Board of Trade, and other authorities, 
of tramway and light railway interests, and of advancing in such 
other directions as may seem desirable the welfare of the industry. 
The association has been organised and registered under the 
Companies Acts, The Board of Trade have granted the permis- 
sion to dispense with the word ‘‘ Limited,” inasmuch as the associa- 
tion is precluded from distributing any portion cf its income or 

roperty as dividend or profit. The liability of a member can 
in no case exceed the sum of £1, in addition to his subscription. 
The offices of the association are in Amberley House, Norfolk- 
street, Strand. 


Four new corridor trains have been. placed on the 
Midland Railway, between London and the North. Externally the 
carriages resemble those that the shops at Derby have been turning 
cut for some time—coaches with raised roofs that give an imposing 
angneoe and greater air space than in coaches built on the old 
plan. Each train is divided into dining and passenger cars. They 
are uniform in height, with clerestory roofs and covered gangways, 
so that the traveller may walk from one end of the train to the 
other. The dining cars are admirably arranged, the passage 
running along the middle of the ccaches, with two seats on each 
side of the gangway. Between the third and first-class dining cars 
the only difference is in the space allotted to each passenger, and in 
the character of the decoration and upholstering. In winter 
the carriages may be heated with hot-water pipes, while in summer 
their breadth and openness, with the corridor along the side, 
easure not cnly freedom of movement, but comparative coolness, 


A Fara accident occurred late on Tuesday night in the 
London and North-Western Railway tunnel from Waterloo Dock, 
Liverpool, to Edgehill, which is utilised for passengers from the 
riverside station. As a goods train was being taken up the 
tunnel, some couplings broke and several wagons ran back, gaini 
great impetus as they descended the steep incline. They jumpe 
the metals, ploughed the ballast, and dashed against the stonework 
at the aca of the tunnel. Two men were killed on the spot and 
a third was severely injured. The official report made to the 
Liverpool coroner states that a train left Edgehill station at 
10.35 p.m., and when about half way down the tunnel passed a 
goods train proceeding in the opposite direction. Further down 
the tunnel a noise was heard, and part of the train which had just 

d was seen to b2 coming back on the up-line at great speed. 
irectly afterwards the engine came in contact with some splinters. 
The driver then stopped, and on getting cff saw a number of 
trucks broken up. A man was heard to be shouting for help from 
among the broken wagons, Parts of the van were cut away and 
the débris removed, but it was not until five minutes past one that 
he was wholly relieved. 


An interesting return has been made by thé tram- 
ways department of the Leeds Corporation with respect of the 
cost of electric traction in that city. The return covers a period 
of one year kn grog, fan 25th of March last. The electric tramway 
from Kirkstall to Roundhay Park consists of about seven miles of 
track. The car receipts in the twelve months amounted to 
£48,032, the mileage to 934,368 miles, receipts per mile 12°33d., 
and the working expenses to 4°83d. The following was the 
analysis of the working expenses :—Drivers’ wages, £4201, or 
1'07d. per mile ; conductors’ wages, £3149, or ‘80d.; generating 
station expenses, £1961, or ‘53d.; battery station expenses, £142, 
or ‘03d.; repairs and car maintenance, £1407, or °37d.; car 
washers and depdt men, £1814, or '46d.; 10 per cent. depreciation 
on motor and trailer cars, £1625, or °41d.; electrical engineers’ 
salaries, £445, or ‘1ld.; road maintenance—proportion—£1100, 
or ‘28d.; compensation, damage, and personal injuries, £358, or 
*09d.; management and general expenses, £2599, or °67d.; office 
rent—one third—£55, or ‘Old.; making a total of £18 860, or 
4°834., but this does not include interest on capital and sinking 
fund or depreciation on electrical plant other than cars, The cost 
of the generating current per rd of ‘i'rade unit was ‘60d. 
Motor cars ran 816,749 miles, and trailers 117,619 ; total, 934,368. 
The consumption of current per motor car mile was ‘960 units ; 
per trailer car mile, ‘480 units. As compared with the two 
other systems in use, steam and horse cars, the figures show greatly 
in favour of electric traction, 


NOTES AND MEMORANDA. 


A paPER on ‘ Water-Tube Boilers” was recently con- 
tributed to the Journal of the American Society of Naval Engineers 
by Passed-Assistant Engineer J. K. Robinson, according to whom 
water-tube boilers are an absolute necessity for our modern war 
vessels, It is said that the entire force of the navy has been of the 
same opinion since the recent war with Spain. 

In an article on the ‘‘Gold Measures of Nova Scotia” 
in the Canadian Mining Institution ‘‘ Proceedings” for March, 
Mr, E. R, Faribault remarks that the of free 
gold are confined to the metamorphic rocks of the Atlantic Coast, 
and occupy an area of about 5000 square miles. The gold-bearin 
rocks are intersected by dykes and large masses of granite, whic: 
have no connection with the auriferous veins, Itis observed, how- 
ever, that all the rich veins and the large bodies of low-grade 
quartz, with few exceptions, follow the planes of stratification, 
and occur at well-defined points along the anticlinal axes of the 
folds, The rocks are regarded as of Lower Cambrian age. 


An elevated cycleway between Los Angeles and Pasa- 
dena, in California, is now under construction by the California 
Cycleway Company. It is expected that two sections will be com- 
rage Py next December, The structure will be nine miles long, 

Oft. wide, elevated from 4ft. to 50ft. above the ground, and will 
be composed almost wholly of Oregon pine—Douyglas fir. There 
will be 800ft. of steel bridges. The maximum one will be 3 per 
cent, and the average grade 1} per cent. An amusement park 
will be located half way between the two cities. The regular toll, 
as now proposed, will be 15 cents for the round trip, with special 
tolls of 10 cents, The estimated cost of the scheme is £50,0C0. 


A noveL method of testing the efficiency of coverings 
for steam 94 electrically is said to be in use in America, A 
section of the steam pipe is heated electrically by means of a 
coil of wire in oil within the pipe. The amount of energy neces- 
sary to keep the pipe at a definite temperature is measured. Since 
the energy supplied is just enough to maintain a constant tem- 
perature, it must therefore equal the heat lost from the pipe. 
Hence, from the electrical energy supplied the heat lost from the 
outside of the pipe can be calculated. The new method, which 
was recently described by Prof. Chas. L. Morton before one of the 
American learned societies, would seem to be worthy of attention. 


A COMMUNICATION was made recently before the Paris 
Academy of Sciences on the ‘‘ Electromotive Force Produced in 
a Flame by Magnetic Action,” by M. R. Blondlot. If two 
platinum wires are placed symmetrically at the opposite edges of 
an ordinary gas flame and connected with a capillary electrometer, 
only a feeble oscillatory movement of the mercury is noticed, but 
a steady deflection is produced when the flame is placed between 
the poles of an electro-magnet. This phenomenon, says the author, 
is doubtless due to electro-magnetic induction, the effect of the 
heated gases constantly ascending in the magnetic field being the 
production of an electromotive force the direction of which is 
normal both to the lines of force and to the direction in which the 
gases are moving. 

Tue native oil produced in the Echigo district, Japan, 
continues to increase, and some improvements have been made 
by the introduction of machinery for both pumping and refining 
the oil. The output is now estimated at from 600,000 to 700,000 
cases perannum. It is reported that some very rich wells have 
recently been struck, which will largely augment the quantity for 
sale, but will hardly be sufficient to seriously interfere with the 
sale of the imported article. Tank wagons have commenced to 
run on some of the railways for the conveyance of oil in bulk, and 
storage tanks have been erected at Hiroshima, Okayama, Osaka, 
Kyoto, and Nagoya, in or near the railway compounds, for the 
reception of the oil, and further installations are in course of 
preparation. Crude petroleum, for fuel purposes, is imported from 
Dutch Borneo. 


Tue Committee appointed by the American Society of 
Mechanical Engineers to revise its code for conducting boiler tests 
has decided that heating surface must be measured on the fire 
side, This means that the inside surface of the tube must be taken 
when used in a horizontal tubular boiler and the outside when used 
in a water-tube boiler. This, says Power, gives the water-tube 
boiler about 74 or 8 per cent, more heating surface per foot of tube 
with 4in. and din. tubes respectively, and necessitates the use of 
tables or a knowledge of the thickness of tubes when computing 
the surface of fire-tube boilers, The boiler horse-power is made 
344 units of evaporation per hour, .e., 3441b. of water evaporated 
from and at 212 deg.; this is equivalent to the transfer of 33,317 
British thermal units per hour. The old unit, the evaporation of 
30 1b. per hour from 100 deg. Fah. into steam of 701b., was equiva- 
lent to the transfer of 33,305, 

A PAPER on the subject of boiler explosions was read 
before the recent meeting of the American Society of Mechanical 
Engineers, by Mr. Henning. The paper dealt with the possibility 
of determining, by means of an autographic recorder in the hands 
of an expert, whether boiler material has been stressed beyond 
its yielding point, and thus if an explosion is due to excessive pres- 
sure. In cases of low water the material will show on the water 
side a typical steel blue scale. Autographic diagrams of such 
material will demonstrate characteristic change of properties. 
The discussion elucidated from one of the speakers, Professor 
Aldrich, the treatment of boilers in the late American war, in 
which the furnace plates had bulged. It appears that they were 
obliged to jack up the furnaces of several of the warships. This 
was done by heating them to a cherry-red and jacking them back 
to shape with hydraulic jacks and former plates of cast iron. 


A PNEUMATIC safety gaol is the name of a recent novel 
application of compressed air which, almost needless to say, is re- 
ported from America. The walls of the vaults or cells are steel 
tubes spaced about 44in. apart, and the floor and ceiling are of 
double steel plates with an air space between. These tubes and 
air spaces are all in communication, and are kept filled with com- 
pressed air. In case the bars are cut in an attempt to escape, the 
reduction in the air pressure at once sounds an automatic alarm at 
apy desired point. The door is also built up with air tubes, and 
the lock is also protected by a hollow hinged bar swinging across 
its face. This must be removed before the lock can be reached. The 
tubes contain in their interior octagonal bars about {in. diameter of 
hardened tool steel. These are pivoted at the ends and readily 
turn, so that even if the air pressure were removed it is claimed 
that the cell would be as difficult to escape from as any other. 


Durine 1898, 480,750 tons of iron and manganiferous 
iron ores were exported from Carthagena. Of this quantity Great 
Britain took 317,710 tons, Germany coming second with 56,380 
tons, The total quantity is 78,393 tons less than in 1897. A con- 
sular report from Carthagena says that British manufacturers either 
cannot or will not, doubtless for very good reasons known to them- 
selves, treat these ores ; but French, Germans, and Belgians do not 
seem to make any objection to the percentage of phosphorus, and 
the transfer of rt mines to foreign hands seems to be within 
measurable distance. For the working of one very important 
mine, whence most of the ore shipped during the year has pro- 
ceeded, and others of the same group, arrangements are almost 
concluded with a Spanish house to put up a cable between the 
mines and the station of Calasparra, whereby a much greater quan- 
tity of ore could be brought to Carthagena for ship t at leas cost. 
Up to now transport between the mines and the railway station 
has been effect 


by donkeys part of the way, and by carts the 
rest, but this mode of transport has been found to be 


tisfac- 


MISCELLANEA. 


Tue Admiralty is now insisting that syrens fixed on her 
Majesty’s vessels shall sound equally well with a pressure of 501b, 
as of 200lb. Two large syrens so arranged, constructed by Messrs. 
Sidney Smith and Sons, have been fitted recently on H.M.S.S. 
Arrogant and Jupiter. 


Messrs. Vickers, Sons, AND Maxim, LimITeD, are to 
launch her Majesty’s first-class battleship Vengeance from their 
Naval Construction Works at Barrow-in-Furness on Tuesday, the 
25th of July, at 12 0’clock. Mrs, Albert Vickers, the wife of one 
of the directors, will launch and name the ship. 


THERE is now under construction at a Baltimore ship- 
ard a large floating dry dock for the United States navy, which 
is to be stationed at Algiers, La., the plans for which were pre- 
~~ by Messrs. Clark and Stanfield, London, This dock will not 
launched in the regular manner, but is being constructed in a 
basin dredged for the purpcse, into which the water will be 
admitted when she is ready to be floated. 


An order has just been given by her Majesty’s Govern- 
ment to Messrs. Hadfield, of Sheffield, for 250,000 rounds of 
unfilled shell for the 13°5in., the 12in. wire. In the shell-filling 
department of the Royal Arsenal, at present 1500 lb. of Lyddite 
are used up daily. This explosive, which was formerly placed in 
the shells in powder, is now melted in chambers heated up to 
280 deg. Fah., and is run into the shells in a fluid state. 


Ovr Midland correspondent telegraphed last evening :— 
‘*At a specially-summoned meeting of ironmasters at Birmingham 
this afternoon to consider the discount question, including mem- 
bers from all parts of the country, it was resolved that, in the 
opinion cf this meeting, it is desirable to abolish the customary 
of o cent, discount for monthly accounts. The personal voting, 
and the support by letter, showed a great preponderauce for the 
resolution ; only two firms present were dissentients.” 


In Tasmania miners and mechanics at Zechan and 
Queenstown, on the West Coast, and in the surrounding districts, 
continue to be well employed ; good miners and mechanics, espe- 
cially first-class fitters, can always get work, but there is no 
demand for inexperienced men, In other parts of the Colony 
there is no special demand for more mechanics. A circular from 
the Emigrants’ Information Office also states that in Cape Colony 
there is an occasional demand for a few skilled mechanics only. 


Fottowine the lead of many large establishments 
in London, the directors of the London Electric Supply Corporation 
have determined to procure water at their Deptiord works from 
the practically inexhaustible supply in the chalk, for boiler-feeding 
purposes, and it is shown that a very large saving in expense will 
be effected by thus dispensing with the water company’s service. 
The well, which is being commenced by Merryweather and Sons, 
will be lined with cast iron cylinders to exclude surface water, and 
an artesian boring will be carried into the chalk from the bottom 
of the sinking. 


A PORTABLE electrically-operated planing machine for 
the planing of floors and decks of ships, has been devised in 
America, It somewhat resembles a large lawn mower, being mounted 
on wheels and having two handles by which it may be pushed 
about. A switch is arranged near the left handle, and the motor 
is belted directly to the cutting cylinder. By using an auxiliary 
cylinder it is possible to cut in close to walls, and the machine is 
adjustable for depth of cutand speed. Pushing the machine away 
from the operator the knives will cut, while if it is pulled towards 
him they will be raised clear of the floor. 


Tue new United States torpedo boat Stringham, which 
has just been launched from Messrs. Harlan and Hollingsworth’s 
yard, is fully twice as big as any other American torpedo boat 
built or in construction. The keel was laid in March, 1898. The 
vessel is 225ft. long, 22ft. extreme breadth, and at 6ft. 6in. mean 
draught displaces 340 tons. The design in its general features 
follows the English type of boat. There are four Thornycroft 
water-tube boilers. The engines are twin-screw, vertical inverted, 
triple expansion, designed to indicate 7200-horse power, which is 
9 to drive the boat at least at the guaranteed speed of 

knots. 


A TRANSATLANTIC contemporary devoted to marine 
affairs complains of American millionaires going outside of the 
United States for the building of their steam yachts, and instances 
the example set by Mr. A. J. Drexel, Mr. James Gordon Bennett, 
and Mr. Andrew Carnegie. Each of the three contracts placed 
by these gentlemen is said to be worth upwards of half a million 
dollars. The fact that the trio of gentlemen mentioned made 
their millions in America, it states, would probably not be taken 
as sufficient grounds for complaint if it were possible to secure in 
England or on the Clyde better yachts than may be had in the 
States, but such is not the case. 


For the Suez Canal Company Messrs. William Sinions 
and Co., Renfrew, are about to begin the construction of a hopper 
dredger which will be the largest and most powerful dredger 
afloat. The vessel, which is specially intended for improving the 
entrance of the canal at Port Said, will be 270ft. in length, 48ft. 
in breadth, and 19ft. deep amidship. She will have hopper 
capacity for 2200 tons of dredging, and the bucket-ladder will 
dredge to a depth of 40ft. The lifting capacity of the vessel will 
be 1500 tons per hour, each of the buckets lifting about two tons of 
material. essrs, Simons and Co. have also recently received an 
order to construct a powerful twin-screw dredger for Japan. 


Mvucu talk is made every now and then about provid- 
ing Valparaiso with a system of docks for the large amount of 
shipping visiting the bay, but though there are at least three 
rival schemes, not one of them seems to have the requisite capital 
at its back. At present all the shipping anchors in the open bay, 
dangerously exposed to heavy winds and seas from the north, and 
inconvenienced by other winds that sweep the bay in the finest 
weather. Al! cargoes are discharged and shipped by means of 
lighters, and it is the custom to discharge not more than 60 or 70 
tons a day in the case of most sailing ships. At present ships are 
dry docked in two antiquated wooden floating docks. Without 
foreign capital and enterprise Valparaiso is not likely to be pro- 
vided with a comprehensive scheme of docks and wharves, says 
Sir T. B. Cusack-Smith, Consul-General. To show how primitive 
the present arrangements are, it is only necessary to mention that 
most of the cranes along the water front are worked by hand 
power, only a few being worked by steam, and they are small and 
with very limited range. : 


Some criticism has taken place in the American press 
with reference to the comparatively low speed of 164 knots which 
has been specified for the new United States protected cruisers. 
Chief Constructor Hichborn, of the bureau of construction and 
repair, navy department, in replying to the critics, says that as 
the new ships will have sheathed bottoms, there will be no decrease 
in speed by reason of befouled hulls, and this assurance of a speed 
of 164 knots is something that should not be overlooked. More- 
over, the ships ere designed to carry 700 tons of fuel, and this 
makes them more efficient in the service where they are called upon 
to make long runs or remain on blockading duty. ‘Theships could 
have a _ speed, but it would be at a sacrifice of something 
else, and it often is a question which of several features must be 
retained and developed. The experts of the navy department— 


tory, owing to frequent interruptions from one cause or another. 
It would be a pity, says the report, if an extensive mining district, 
which seems likely to have a great future, should pass into the 
hands of foreigners instead of those of British capitalists, 


and that includes the representatives of all the bureaus—have deter- 
mined that a ship of 164 knots speed, with an enlarged coal 
bunker capacity and able to maintain that speed, is better than a 
ship of 18 knots on its trial trip, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anp Co., Vienna. 

F. A. Brockuaus, 7, Kumpfgasse, Vienna i, 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND Cuevituet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipzic. 
F. A. Brocknavs, Leipzie. 
INDIA.—A. J. ComBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome. 
Bocca Ferzs, Turin. 
JAPAN.—KeLty anp Watsu, Limirep, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—Gorpow Gorcu, Long-street, Capetown. 
R. A. THomPsON AND Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon Gorcu, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—Mowrtreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 and 85, 
Duane-street, New York. 
Supscriretion News Co., Chicago. 
STRAITS anp Watsu, Limirep, Singapore. 
AND Oo., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 

ts that letters of inquiry addressed to the public, and intended 

Sor insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe 
questions, 'd be accompanied by the name and address 4 
not necessarily pre but as a proof of good faith. No notice 
whatever can be taken of anonymous communicati 

*,* We cannot undertake to retwrn drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 

REPLIES. 


P. (Yeovil).—See answer to “ D. and O.,” below. 
T. T. (Pontypridd). - The tender of W. Williams, Pontypridd—£120,000— 
been accepted. We cannot say if there were any other tenders. 
D. anp 0.—We think it would be worth your while to communicate with 
the Ocean Insurance Company or the G | Accident A 


Corporation. 

Roratory.—A rotating envelope would have no steadying effect, as 
evidently the mass of the boat would remain unaffected, and would, 
therefore, be as unstable as under ordinary conditions. The power 
required to drive it would be much greater than could be developed in 
the space at disposal. 

T. P. (East London).—We should gladly comply with your request if you 
were sure of your facts So far as we can see, however, it is pure 
surmise that the completion of the Quigney Bridge is delayed because 
an engineer in this country has specified an abnormal seccion for the 
deck-plates. You do not give the name of the engineer, nor does the 
Cape paper which you sent us. 

A. J. A. (Finsbury-circus).— Your suggestion has formed the basis of 
several patents, and has, we believe, been tried in practice. There are 
various difficulties, however, which render the scheme unworkable. 
Take, for example, one. The automatic brake has to be used with 
great caution. Your arrangement must invariably put the brake hard 
on instantly, with results to the passengers which must be seen to be 


SUBSCRIPTIONS. 


Tus Enornger can be had, by order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 
Yearly (including two double numbers) .. .. £1 9s. Od. 

will be made. Tue is registered 


A complete set of Taz Enaregr can be had on application. 


In consequence of the reduction of on newspa) to one uniform 
rate for any destination outside the United m, Foreign Sub- 
received at th 


scriptions will, until further notice, be e rates given 
below. Fo Subscribers paying in advance at these rates 
receive Tok Enoinger weekly and free. Subscriptions sent by 


Post-office Order must be 


Tain Paper 
Half-yearly.. .. = = 0d 

Tuick Paper Corrzs— 

(The difference to cover extra postage.) 

ADVERTISEMENTS, 


“7 6The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate eivetiomnene will be 


co co £0 188. 


inserted with all regularity, but regularity cannot be guaran- 
teed in any such case. All except ¥ Sdverticoments are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary" Ad - 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in comsequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Paper are to be addressed to the Publisher, Mr. ney s @ll other 
letters to be addressed to the Bditor of Tum Encuvemr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICES. 
aine, Every 


Engraving of the United States Battleship copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notify the fact should not receive 


wt, 


imperfect or mutilated condition, he will obli wing prom, 
Agent through whom ience, 
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26} it seems very difficult to arrive at any sort of 


INQUIRIES, 


ENGINE INDICATOR. 
Sir,—Do any of your readers know of an indicator which indi- 
cates and registers the total power developed by an engine during a 
given time? J.C. 


MEETING NEXT WEEK. 
Tae Institution oF Junior July 12th, at 
5 p.m. Visit the Shepherd’s Bush Generating Station of the Central 
London Railway. 
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THE PEACE CONFERENCE. 


For some time it appeared as if the Peace Conference 
would furnish us with a notable example of a mountain 
in labour bringing forth a mouse. At the instigation of 
the Czar of all the Russias, the representatives of the 
Great European Powers have come together and have 
obtained a majority in support of one definite thing in one 
department, that is, the condemnation of the Dum-Dum 
bullet. The bullet is said by some of our authorities to shoot 
badly, and by some to break undesirably on impact. Our 
home authorities have actually preferred another pattern, 
as may be seen in our Royal Arsenals by any visitor. It 
hardly needed all Europe to kill this very questionable 
missile, and after all we do not know that it is disposed 
of yet. With this before us, we cannot wonder that 
larger questions proved difficult to deal with. The most 
hopeful problem throughout has been the establishment 
of arbitration. Many kinds of evil are brought about 
by an acute condition of affairs, and would fall to the 
ground under the effect of deliberation. War is often, 
we believe, of this nature. If two nations remained even 
for some weeks putting their case before arbitrators, and 
having in the process to weigh their injuries and claims, 
weeding out the elements that would not carry weight 
with a court of arbitration, we greatly doubt if they would 
end in going to war in cold blood. This, then, seems to 
be the hopeful element in the Conference. A permanent 
court is to be established to which nations threatening 
war are to be advised to apply; yet it appears that 
great difficulties may stand in the way. First, 
putting aside all thought of compulsory arbitra- 
tion, it is difficult to establish a body to whom 
Powers are willing even to submit their case tentatively. 
Particular difficulties also exist in way of a fair applica- 
tion of the principle. For example, Germany is credited 
with a system so completely perfected that she can bring 
her armies into the field more quickly than others. This 
constitutes part of her defensive preparations. It repre- 
sents money and labour, in fact, as completely as do war 
ships. It is not wonderful, then, if Germany should 
object that any course of action which involves a period 
of delay in active operations, a delay which weakens her 
as much as another Power would be weakened by cut- 
ting down so many men or warships. 

Our principal concern is, however, with material with 
which the armaments section was supposed todeal. The 
difficulties here are insuperable; first, because it is 
impossible to fix a standard; and secondly, because if 
a standard were fixed, it seems impossible to secure 


18 | adherence to it. The armaments of nations do not grow 


automatically in proportion to their size, but are increased 
by efforts made from time to time, when money is voted 
and the addition authorised. Consequently the present 
strength can only be taken as the standard of 
any nation’s view of its requirements directly atfer 
some augmentation has been carried out; and as 
no epoch could be fixed when every nation has just made 
an augmentation, latitude must be given for Powers to 
bring their armaments up to the standard they judge 
necessary before a halt is called. The immediate effect 
then would be not a decrease but an increase in a con- 
siderable number of cases. Nor does this at all dispose 
of the difficulties, for each Power’s view of necessary 
provision depending on the armaments of its neighbours, 
datum 
line, especially as the knowledge of a neighbour’s powers 


must be at best imperfect. Again, any attempt to limit 
the money spent on war material, or to prevent the 
adoption of new elements, appears to us hopeless. We 
will take a very simple example, such as will almost 
certainly arise quickly to one Power after another. A 
new kind of powder is brought forward which it is 
believed will give good results, and injure the bore of a 
gun less than that hitherto employed. This is what we 
all seek, and what is continually being promised; indeed, 
so flattering are the results often obtained in first experi- 
ments, that one Power after another in turn hopes that 
it has met with success. Suppose, then, a promising 
powder to be offered to us to-morrow, is it likely to be 
refused? Is it not certain that we should say :— 
“Russia has just got a new powder that claims the 
qualities of this one ; we cannot sacrifice our powder if 
she retains hers. It is true that hers is known to 
have been in a sense adopted before the Conference, 
but after all it is in a sense experimental. The procedure 
is not absolutely the same as ours about adoption. Our 
various colonies and climates necessitate slower and more 
certain action, and this powder is not mentioned now for 
the first time. No, we say, as a matter of fact, our 
powder is in the same position as that of Russia.” Very 
likely some one will come forward to prove that it had 
actually been thought of and worked at before that of 
Russia; possibly even it will be said that there is reason 
to believe that the Russian powder owes some of its most 
important features to this actual powder. This powder, 
then, saves wear and tear of our guns and saves money. 
For the same limit of expenditure our guns will now 
increase in number. This is surely a legitimate reason 
for a rival Power increasing its guns to correspond. The 


| same difficulties arise with improvements in armour on 
| ships, while if we turn to personnel, there is almost in- 


definite elasticity as to the reckoning of troops. How 
are reserve men to be reckoned, for example? How 
about colonial militia or native troops ? 

It is natural, however, that real true men with an 
honest desire for peace may turn with disgust from matters 
of detail, and bring up the salient features that over- 
shadow the question, and these, whatever we may think 
of it in England, are two, namely, the colossal army 
of Russia and the Navy of England. The former 
is regarded as the menace of Europe and Asia, and the 
latter of the seas and oceans of the world. To the former 
is to be attributed the size of Germany’s army, and in- 
deed that of Austria, and less directly Italy, and so 
through them of France and other Powers. So it may as 
certainly be said that the magnitude of England’s Navy 
is the cause of the growth of the navies of other Powers. 
We naturally see no cause of fear in our Navy. We feel 
sure that we do not wish to injure others. Our Navy is 
a necessity, not only in order to protect our commerce, 
but even our actual supply of food. Without it we are 
at the mercy of our enemies. This, we believe, is true ; 
nevertheless the possession of the necessity involves the 
power to do a great deal more than protect ourselves if 
we choose, and other Powers do not care to depend on 
our good intentions and liberal ideas. They know that 
by some means we have possessed ourselves of most of 
the desirable parts of the world, and they do not wish 
to depend altogether on our own view of ourrights. We 
are firmly convinced that England has done far better for 
her colonies and distant possessions than any other Power; 
but the question is, how we can get others to be so con- 
vinced of this, and if so to be so unselfish as to give 
us a free hand. The question of Russia’s army is 
no doubt very different. We have said before now 
that she has an army as large as that of any two 
or three nations, just as England’s fleet is said to 
be about as large as those of any two or three naval 
Powers ; but the remarkable feature in the case of Russia 
is that this enormous force cannot be required for pro- 
tection, for there is nothing that needs protection. What 
nation wants a foot of land belonging to Russia? Sir 
George Clarke asks; but the answer that no one wants it, 
brings out more ominously the question—why, then, does 
she keep up the seven millions of fighting men? They 
can only be for aggression, whether in China, India, Persia, 
or Europe. 

It is idle to ignore the fact that the fundamental 
cause for the bloated armies of the world is Russia’s 
army. It would have to be decreased, and decreased by 
millions, before any sensible disarming could be safely 
ventured on by other nations. The Tzar certainly means 
well, but unless he can make his own councillors act as 
they might act with complete safety, his labour must 
be in vain, and as yet their action has been in the 
opposite direction since the Peace Conference was pro- 
posed, for Russian orders for ships have been increased 
and more troops have been mobilised. Certainly 
England should endeavour to move in the direction we 
wish Russia to move, but it must be admitted that her 
difficulties are far greater than those of Russia, and that 
the latter power should set the example. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


WE published in our last impression a letter written by 
an English engineer in Japan, which has no doubt been 
perused, and even re-perused, with interest and care by 
many of our readers. ‘Another English Engineer” is 
undoubtedly angry with us because we have reproduced 
and given credence to statements made to us in all good 
faith by an engineer whose honesty is beyond question, 
while his experience with both English and American 
locomotives must, we think, be quite equal to that of our 
critic. The conflict of statement is easily enough ex- 
plained. Circumstances alter cases, and because one 
engineer at one side of the world arrives at certain conclu- 
sions as the result of his experience, there is no reason why 
another engineer at nearly the opposite side of our planet 
should not form totally different opinions as the result of 
his experience. But when we read our correspondent’s 
criticism with care, it is easy to see that the conflict of 
opinion is far more ostensible than real; and that, in 
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short, much of ‘ Another Engineer's ” criticism has been 
ed because he has not fully comprehended what we 
have written. 

Let us take “‘ Another Engineer’s”’ statements step by 
step. He has, very conveniently for our purpose, classi- 
fied his criticisms under separate heads. First, then, as to 
axle-boxes. It is somewhat amusing to see that because 
our correspondent has had no trouble with axle-boxes, 
any one else who complains must be wrong. We have 
not given particulars, nor is it necessary that we should ; 
none the less is it certain that our informant had certain 
English locomotives supplied to him which gave consider- 
able trouble by reason of hot journals until more end 
play was supplied in the boxes. This was due to sharp 
curves on the road, which was very weak. The wheel 
base was too long, and in the English engines too rigid. 
The American engines, with an equal or greater wheel 
base, did not run hot simply because the journals could 
wander about in the axle-boxes, and the axle-boxes 
could play in the hornplates. We begin to doubt 
the magnitude of ‘‘ Another Engineer’s’’ experience, if 
he has yet to learn, as seems to be the case, that for bad 
roads great flexibility is needed in the engine regarded as 
a vehicle. If a railway was absolutely smooth, level, 
straight, and unyielding, springs would be wholly un- 
necessary. The worse the road the greater is the need 
for flexibility and elasticity. It is an open secret now 
that in certain trials which took place a good many 
years ago in France, between French and English loco- 
motives, the I’rench engines always beat the English in 
speed ; and we have no doubt that the reason given at 
the time was the true reason. The English engines, 
regarded as vehicles, were too stiff for the French roads. 
Now, the American engine, built for bad railway tracks, 
with its spring rigging, compensating beams, bar frames, 
and Icosely-fitting axle-boxes, works like a basket on the 
road, and runs with a freedom of which an accurately- 
made and fitted machine like a first-class English loco- 
motive is quite incapable. It is the want of percep- 
tion of this truth which has caused English engineeis to 
draw up specifications which are thoroughly mischievous, 
and inspectors to condemn, in their ignorance, work that 
is essential to success. We can only repeat here what 
we have said over and over again, namely, that to con- 
struct colonial engines, or engines for such countries as 
South America, with the same rigidity of boxes and springs, 
the same paucity of provision for lateral and vertical 
motion, as distinguish English engines running on the 
best track in the world, is to court failure, and to entail 
on the unfortunate engineer who has to work with these 
locomotives an immense amount of worry, resulting at 
last in the alteration of details, and what is almost 
tantamount in sume cases to a rebuilding of the engine. 

We may pass over without much comment sections 
three and four of our correspondent’s letter; what we 
have said above as to the different experience of different 
men sufficiently answering them. We come then to 
section five, which deals with the statement that the 
Iimglish engine racks the road as compared with the 
American ; and our critic cites, very properly, his own 
experience to the contrary. But why should it follow 
that his experience must of necessity be that of every- 
one else? We have never said that English locomotive 
builders cannot build engines quite as easy on a road as 
anything that American shops can turn out. Nay, more, 
if the builders were left to themselves, they could turn 
out better engines. But it is a matter quite notorious 
that the builders have to work to specifications, and that 
these are not drawn up with an intelligent perception of 
what is really wanted. These are facts that ought not 
to be forgotten. In this country, from a very early 
period, great attention was paid to track. Brunel 
proposed that a car with two huge grindstones, caused 
to revolve by an engine, should be run over the road to 
remove every asperity and reduce the rails to a dead level 
surface. In the United States the early railways had a 
track oflongitudinal timbers, on which were spiked flat bars 
of iron 2}in. wide, and }in. thick—the well-known “ strap 
rail,” in fact. The locomotives which ran over this per- 
manent way were of necessity extremely flexible; and 
flexibility was obtained by the use of bogies, balance 
beams, and enormous side-play—things wholly unknown 
in this country. Such an engine as Gooch’s North Star 
could not have run ten miles on a strap rail track. But 
American engines managed to do their 25 miles an hour 
on it without difficulty. The lessons thus learned by 
American locomotive designers have never since been for- 
gotten. They have modified American practice ever 
since; and the result is that to this day the American 
engineer loves to impart a flexibility to his engines, which 
is regarded as an absolute defect by not a few influential 
engineers in this country. In a few words, experience is 
the foundation of all knowledge; and Americans have 
had far more experience—half a century of it at least— 
of bad roads than we in this country have had. It is 
not surprising that they should be able to teach us 
something in this connection, and, however unpleasant it 
may be to some persons to admit it, it is none the less 
certain that the English-built locomotive intended for 
service on a bad road will or will not be successful just in 
so far as it does or does not embody those principles of con- 
struction which our American rivals have deduced from a 
very extended and varied experience. ‘‘ Another Engi- 
neer” tells us nothing about the construction of the 
English and American engines of which he has charge, 
but we venture to assert that nothing about them exists 
to upset the accuracy of our statement. 

We prefer not to enter upon a discussion of the points 
raised in the concluding paragraphs of our correspondent’s 
letter. No doubt agencies have been at work of a very 
unscrupulous character; but these have nothing to do 
with the position which we have taken in this matter. 
Irom various parts of the world statements reach us to 
the effect that the comparatively roughly-made American 
engine is a more satisfactory machine than its beautifully 
finished English or Scotch made brother. We see no 
reason why such statements should be made if they are 


not true. We have read specifications for engines, and 
we have made ourselves acquainted with the practice of 
inspectors, and bringing our own knowledge of the facts 
to bear, we are certain that the engines which result from 
the specifications and inspection are not the best adapted 
to the intended work. We do not wish to criticise indi- 
viduals, and we find it hard to state cases by way of 
illustration, which will not seem to press hardly on this 
man or that; but we may say that we can call to 
mind one instance in which six-wheeled engines with 
rigid plate frames, and a comparatively long wheel 
base, were set to» work against American engines of 
much rougher make with four wheels coupled and a bogie. 
The English engines burst the road, ran off it, and did such 
mischief that they were thrown on one side and the 
American engines did all the work. We can call to mind 
another case, in which two beautifully made engines, 
built to special design for the 5ft. 3in. gauge, played such 
havoc with a very bad road that they had to be practically 
rebuilt, the wheel base shortened, and the axle-boxes cut 
away to give side play, before they could be used. We 
have seen engines with the cylinders thrown so far 
forward to get a short wheel base that the engines literally 
jumped themselves off a bad road, and could not be used 
till they were fitted with pony trucks, which the designer 
would not have at any price. The highest excellence of 
material and the utmost beauty of workmanship will not 
compensate for such defects of design. 

We need scarcely say that it affords us no particular 
pleasure to write thus. But, on the other hand, we have 
the best interests of the locomotive builders of this country 
at heart, and we should wholly fail in our duty if we said 
pleasant things, and maintained that the typical English 
locomotive must be the best for Australia or South 
America, or China, or Africa, just because it is the best 
for the railways of the United Kingdom. We repeat that 
Americans more fully understand what is wanted for 
railway service in a new and cheap country than we do, 
and that we ought not to be too proud to learn from 
them. The locomotive-building firms in this country 
are by no means numerous; and we venture to say that 
they have nothing to learn from Americans or anyone else. 
But this is not true of other people in this country, and it 
is the other people who settle what the locomotive for 
distant lands shall be. 


THE DIFFICULTY IN SOUTH WALES. 


Tue sudden resolve of Sir W. T. Lewis to resign his 
position as President of the South Wales Coalowners’ 
Association and Chairman of the Sliding Scale Committee 
would under any circumstances be a very regrettable 
incident. If not the founder of the employers’ organisa- 
tion, he was the direct and compelling agent in its 
rejuvenation a quarter of a century ago, and its constant 
mainstay in times of trouble. It is, doubtless, as the 
originator, or one of two originators, of the Sliding Scale 
system in the South Wales coalfield—the Sliding Scale 
with its supplementary Conciliation Board—that colliery 
proprietors in the country generally know him best. 
Whether it was Sir William Lewis or the late Lord 
Swansea who originated the idea is a moot point in 
local history, though only twenty-five years have passed ; 
but it is beyond dispute that it is by Sir Williams’ 
dominating influence that the vitality of the Sliding 
Scale principle has been sustained through many tribu- 
lations and mutations; and his departure from the 
chair he occupied so long and so efficiently—all things 
considered—cannot be regarded otherwise than with 
sorrow, though, of itself, it would not necessarily be a 
cause of foreboding. But, simultaneously, and even 
more unexpectedly, Sir William Lewis announced that his 
retirement meant the withdrawal in six months or so, of 
Lord Bute’s collieries and his own—in fact, all collieries 
which he controls—from further alliance with the Asso- 
ciation. The least that can be said of such a declaration 
is that it aggravates a situation already charged with 
explosive elements, and casts upon the coalowners who 
remain faithful to their bond a double and an irksome 
responsibility—to carry on the policy Sir William had 
maintained for a score of years and more, and to face the 
problem as to how to meet the miners on the registration 
question without taking steps which many of them regard 
as personally humiliating to themselves. 

Why Sir William Lewis came to his seemingly abrupt 
decision is frankly, if insufficiently, explained in his 
letters to Mr. Gascoyne Dalziel, secretary to the Asso- 
ciated Coalowners. In view of the increasing power of 
the South Wales colliers, through the affiliation of their 
several scattered societies to the Miners’ Federation of 
Great Britain, the coalowners, or a majority of them, 
thought it only prudent to consolidate and strengthen 
their own combination. We mentioned last week that 
they had welcomed to their fold such stray sheep as are 
represented by the Bwllfa and Merthyr-Dare collieries, 
with an output of half a million tons per annum, and a 
group of collieries in the Swansea district representing an 
output of about a million tons. These were colliery com- 
panies which had somewhat defiantly stood outside the 
Association before; they had worked during the five 
months’ strike, and reaped large profits ; their workmen 
were able to send substantial aid to the strike fund, the 
Bwllfa-Merthyr people, it is said, actually collecting the 
20 per cent. contributicn of their miners at the office, 
when the periodical pay-day came round. It is impossible 
to believe that Sir William Lewis was ignorant of the 
solicitations of these firms to be admitted to the 
Employers’ Union, and that the question would 
be decided on a particular day. Yet he was not 
present at the eventful meeeting, nor does it appear 
from this correspondence that he sent a letter of 
protest to his colleagues on the Association Committee ; 
from which it is to be reasonably inferred that Sir William 
knew beforehand that, if he made objection to the inclu- 
sion of the “ outlanders,’’ ke was sure to be outvoted by 
the “ young bloods,” as he describes the majority in his 
subsequent letter, The controversy over the register, 


the question of the necessity under the Compensation At 
of picking and choosing men, had evidently nothing to do 
with the action Sir William Lewis deemed it due to him. 
self to take. The action of the Association in admitting 
so many hitherto independent colliery firms tg 
its ranks, was the offence which he resented, 
That we correctly interpret his motives is proved 
by his own statements. He writes on June 20th 
—the letter was withheld from publication until early 
this week: ‘‘I retire with the best possible wishes foy 
the future of the Association, but I cannot help sayin 

that I hope, for the sake of the important interests 
bound up in the Monmouthshire and the South Wales (oal. 
owners’ Association, that the ‘ young blood’ party, ag 
they have designated themselves, will become wiser ag 
they obtain more experience in dealing with the various 
difficulties appertaining to the affairs of the Association; 
and that they will at some time to come be able to 
appreciate the difference between those who for years 
have done all they could to annihilate the Association, 
and who for their own purposes during five months of 
last year impoverished the members almost to destruction, 
as compared with one who has been true to the colliery. 
owning interest for about forty years, and who has been 
in various ways punished, abused, vilified, and per. 
sistently insulted for doing what he conceived to be his 
duty, regardless of consequences.” He writes again, on 
June 28th, in reply to overtures for reconciliation, that 
his decision to retire is deliberately resolved upon 
and unalterable, and adds that, of course, the 
members of the Association have a perfect right 
to select their own company; “but I also claim the 
same privilege, and I do not feel justified either in giving 
my services on behalf of, or co-operating with, those 
who did their utmost less than twelve months ago to 
ruin every member of the Association in cutting down 
the wages of their workmen, and thus bringing about 
constant and unnecessary petty disputes throughout the 
district, unfair to the workmen as well as the employers 
who have hitherto been members of the Monmouthshire 
and South Wales Coal Association.’’ The reference to 
the ‘cutting down of wages,’’ it is understood, is made 
to the Bwllfa and some of the Swansea companies who 
have disputes with their miners as to the rates to be 
paid for hewing particular seams of coal. 

That is the position of Sir W. T. Lewis on retirement 
from an onerous position, which he had filled with 
honour, and, judging by results, with quite remarkable 
success. The position of the South Wales Coalowners'’ 
Association is so far unaltered, for there is no word yet of 
further secessions, and as to its presidency, ‘‘ an Amurath 
to Amurath succeeds.” Mr. Archibald Hood learned it 
work practically in his youth in the Lothians, where his 
father was a colliery manager; he is a qualified mining 
engineer, he is a large colliery proprietor in the Rhondda 
Valley as well as in his own Lothian coalfield. The 
miners regard him as a “firm” man, which is a Welsh- 
English euphemism for a stern man; but he combines 
the swaviter in modo with the fortiter in re. After his 
election to the two chairmanships Sir William Lewis had 
vacated, his first business at the Sliding Scale Joint Com- 
mittee was to deal with the colliers’ stalwart and unmiti- 
gated objection to the new register and its searching 
series of questions. Mr. Hood and his colleagues were 
disposed to be conciliatory, and offered to withdraw 
the clause requiring a newly-employed collier to 
pledge himself to the accuracy of every reply in- 
scribed in the catechism, under penalty of immediate 
dismissal if an error were discovered. But ‘‘ Mabon,” 
M.P., and the other miners’ representatives, pcssibly 
further emboldened by the withdrawal from the field 
of Sir William Lewis, insisted that the register 
was a breach of the Sliding Scale Agreement renewed 
last year, and demanded that the ‘new book” and its 
conditions should be abandoned at once and unreservedly. 
The Joint Conference, as a matter of fact, collapsed, and 
the state of affairs was left just as it was described last 
week. The worst of it is that the issue has consider- 
ably broadened since the abortive meeting of the em- 
ployers’ committee and the workmen’s delegates. On 
Tuesday the members of the South Wales Executive 
Council of the Miners’ Federation met. They resolved 
that nothing less than the absolute abrogation of the 
register would satisfy the colliery workmen, and they 
sounded the tocsin for a series of mass meetings of 
colliers all over the district. It was never in doubt from 
the issue of that signal what the result would be. The 
gathering of 15,000 persons on Wednesday in the 
Rhondda Valley made an indignant protest and a 
menacing demand for the withdrawal of the register. 
There was not a distinct threat of a strike as the 
alternative, but speaker after speaker repeated 
““Mabon’s”’ statement that the introduction of the 
book was illegal, and a breach of the agreement. And 
when it is mentioned that the speakers included such 
stormy petrels in this conjunction as Mr. E Cowey, 
president of the Yorkshire Federation, and Mr. W 
Harvey, the agent of the Derbyshire Branch, to say 
nothing of two or three Welsh members of Parliament, 
it will, perhaps, not appear unduly pessimistic to remark 
that, following Sir William Lewis’s resignation, there are 
too many of the ingredients of an awl ward crisis in the 
brewing. 


vee 


LONDON COUNTY COUNCIL CONTRACTS. 


In another part of the present issue will be found the text 
of a report presented by the London County Council on 
Tuesday last. The report embodies the reply of the Council 
to objections raised by the London District Association of 
Engineering and Shipbuilding Employers to certain clauses 
contained in the usual form of contract employed by the 
Council. Our readers know well the general tenour of this 
document. Two notorious cases have been brought before 
the public, and have been commented upon in these columns, 
The more serious of the two arose in connection with a new 
fire-float which the Qouncil desired to purchase from Messrs; 
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Yarrow and Co, It will be recalled that-the conditions of the 
contract were such that Messrs. Yarrow and Co., who had 
already gone to considerable expense in the preparation of 
designs and quantities, refused to accept them, and as the 
Council declined to modify them, the contract was never 
concluded. The principal clauses drawn up by the County 
Council, and Messrs. Yarrow and Co.’s reply to them, were 
given in parallel columns in THe Ewnoineer. This 
week we learn that the order for the fire-float has been 

laced with Messrs. G. Napier and Sons, and a note of the 
cost will be found in another place. However satisfactorily 
Messrs. Napier may carry out the work, it is evident from the 
fact that the original contract was practically entrusted to 
Messrs. Yarrow and Co., that the Council is not placing it with 
the firm they believe to be the best able to carry it out. But 
the matter does not end here. It will be noted that the re- 
commendations of the Committee have been adopted, and 
that nothing more than a modification of absolutely no im- 
portance has been made. Two objectionable clauses still 
stand, and in the third the only alteration is that instead of 
the representative of the Council having the power to dismiss 
a foreman from the contractors’ works, he can now only have 
him removed from superintendence of the particular work in 
hand for the Council. The concession is, to all intents and 
purposes, without value. The County Council still insist on 
keeping in their own hands the power to manage the works 
of the contractors. Under the circumstances, we are fully 
convinced of the truth of Mr. Beachcroft’s contention in the 
discussion on the report, that the Council will not get the 
same class of contractors to tender that they used to do, and 
that the time was coming when they would have to take 
active measures to encourage contractors. We already have 
the cases of Messrs. Yarrow and John Penn refusing to 
accapt work under the conditions, and it may be fairly pre- 
sumed that the time is not far distant when no self-respecting 
engineer will accept their contracts. 


IRON TRADE DISCOUNTS. 


Tur issue of the agitation on the question of iron trade 
discounts seems likely to prove a fresh illustration of the 
saying that “it is the unexpected that happens.’ The 
opposition of the marked iron houses last week to the pro- 
posal for abolition came in the nick of time to save the 
merchants’ position, and when the rest of the trade appeared 
to be on the point of carrying the new project in spite of any 
and all opposition from the merchants, the course of the 
current was suddenly turned by the B. ironmakers’ action. 
It has become evident that the question is too large to be 
decided by the Unmarked Bar Association of Staffordshire alone, 
even though backed by the whole of the Scotch manufac- 
turers’ iron and steel trades, and by a considerable proportion 
of the producers in other parts of the kingdom. The whole 
trade of the country must be afforded an opportunity for an 
expression of its views. Some 150 circulars were originally 
issued to ascertain makers’ views, and of these over 100 
were returned. Eighty-five firms definitely expressed them- 
selves favourable to abolition, but some of the largest 
producers expressed the opinion that it was not expedient to 
abolish the usual 24 per cent. discount for cash, monthly 
account ; but they arein favour ofstriking off any extra discount 
or commission, and that unless the monthly account is duly 
paid, the discount should be forfeited. In support of the con- 
tention of the ironmakers, Sir Benjamin Hingley, as chairman 
of the Staffordshire trade, has issued a circular in which he re- 
marks that, whilst it is his opinion that the custom of allowing 
extra discount and commission to certain iron merchants ought 
to be firmly resisted, the 24 per cent. discount for cash— 
monthly account—has advantages, both with regard to the 
home trade, and especially the export trade. Unless care 
is taken by the makers, they will pledge themselves to 
fix net cash prices, and get nothing for the credit which, in 
most cases, must be given, and will inevitably be taken. The 
total abolition of discounts would also place the iron 
merchants, on whom the makers are largely dependent for 
distribution of their iron, in an awkward position; and he 
quite thought that both the home merchant and the export 
merchant are entitled to consideration. 


YORKSHIRE COALOWNERS AND THE RAILWAY LOCOMOTIVE 
CONTRACTS. 

Up to Wednesday evening the South Yorkshire thick seam 
coalowners had heard nothing from the Midland Railway 
Company, which so far has declined to pay the 10s. 6d. per 
ton demanded for supplies of locomotive and other coal for 
the present half-year. So far, however, its action has not 
in the-least interfered with trade, the demand being equal to 
the supply. A meeting of the South Yorkshire coalowners 
has been hela during the week, at which it was resolved not 
to take the 93. 6d. per ton offered by the company. It is 
stated that the company has, however, purchased coal from 
a local firm which is outside the Coalowners’ Association, 
and who seem wishful to act independently. It is expected 
that the Midland directors will wait until the shipping 
reason is farther advanced before they make another move. 
The Great Central Railway Company has during the week 
made an offer to the thick seam coalowners for supplies for 
the ensuing half-year, which has not been accepted. The 
usual contracts for supplies of house coal to London and 
elsewhere from the 1st of July to the end of the year have 
been freely placed at about 1s. 6d. per ton advance on the 
old contracts. 


LITERATURE. 

The Electrical Transmission of Energy. By A. VAUGHAN 
Appott, C.E. Second edition. New York: D. Van Nos- 
trand Company. London: Sampson Low, Marston, and 
Co., Limited. 1898. 

Tus is a new and revised edition of a work which 

appeared some time ago. The author observes that it 

has been tritely remarked that “there is nothing new 
under the sun.” Therefore the reader need not expect 
to find much that is strange or remarkable in the present 
volume; but books are like kaleidoscopes, in which ideas, 
like bits of coloured glass, resolve themselves into in- 
numerable stellate forms, presenting to the inspector 
picture after picture, each of seemingly different orgin 
from the preceding ones. While investigating a subject, 
the author explains that it has been his habit to obtain 
all the works by different writers on the subject under 
consideration, and to read them successively, thereby 
viewing the matter from a number of different stand- 
points. He has found this an exceedingly valuable way 
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of acquiring information. We quite agree with the views 
set forth by the author. The present volume, however, 
does not consist merely of a series of clippings from the 
works of others, but appears to be prepared chiefly from 
the aspect of the author’s own experience, and is an 
endeavour to collect and arrange in a convenient form the 
data necessary to the scientific designing and proportion- 
ing of electrical circuits. There is no attempt to describe 
central station machinery, as the scope of the volume 
would not permit of an extension beyond the material 
relevant to the “ transmission of energy,” so aptly and 
untranslatably termed by the French “ canalisation.” 
The author is chief engineer of the Chicago Telephone 
Company, but the subject is by no means narrowed down 
to the consideration of cables suitable for telephone work. 
The superintendent of mains of the electric light com- 
pany, and the designer of the conductors for use in 
electric tramway work, will find that the volume treats 
of the calculations needed in these branches of work also. 
Since the first edition of the work appeared, three years 
have elapsed ; and although the author has had little to 
add or change in the portions of the work which are 
purely theoretical, the details of practice have, he states, 
received careful revision. This has, however, not been 
done with sufficient care, as we find such statements as 
the following :—‘ For a 16-candle power lamp . . . about 
100 volts is all that can be rendered useful;’’ whereas 
such lamps have been made for some years past suit- 
able for more than double the pressure. The data are 
not confined to American materials, but naturally these 
form the principal items. 

The first chapter gives a general description of elec- 
trical distribution, and the second chapter deals with the 
properties of wire, and useful tables are given of physical 
features. With regard to overhead wire circuits exposed 
to the rubbing action of branches of trees swayed by 
wind, the author recommends the use of split bamboo 
with the knots cut out, the bamboo being lashed to the 
wire. This, although a somewhat clumsy arrangement, 
is found to be more practically successful than the light 
classes of metal armouring, which soon rust off. Under 
the heading of flexible cable we read that in the United 
States it is not uncommon to use wire in a single rod up 
to jin. in diameter. A sample specification for copper 
wire, and for iron wire, is given, which prescribes the 
tensile and torsional strength, and the electrical con- 
ductivity. In the States it is not usual to treat the poles 
in any way in reference to their preservation excepting 
to give them one coat of paint before, and one coat after 
erection. Recently the process of ‘ vulcanising,” which 
consists of heating the poles for some hours in a closed 
cylinder to about 500 deg. Fah., has given great satisfac- 
tion. After describing the method of construction of 
pole lines for telephone and telegraph work, the author 
proceeds to deal with electric railway circuits, and states 
that in the United States a capital of nearly £20,000,000 
is already invested in electric railways. Until recently 
the return circuit has been by “earth” alone, but the 
troubles of interference with telegraph work, of electro- 
lysis of underground pipes, and, lastly, drop in potential, 
will eventually lead to a complete metallic return, 
although at present the use of copper wire “return feeds *’ 
is the chief step in that direction. Rails are now bonded 
together, and it is customary to unite all the rail bonds 
to a central ground wire, which aids the conductivity of 
the return circuit, and also bridges any gaps resulting 
from the accidental destruction of one or more bonds. 
The complete metallic return must come, and it is not 
advisable to waste more than from 3 to 5 per cent. of the 
station output on the entire line circuit. 

A great amount of detail is given concerning the con- 
struction of aérial circuits and poles, and here the book 
seems up to date. Inthe division of the chapter dealing 
with lightning arresters the various types are described, 
and the Wurtz form is stated to be chiefly used in alter- 
nating-current work as it is found that with direct-current 
work the are is not entirely extinguished, although 
rendered comparatively harmless. A new form of the 
Wurtz apparatus fitted with a condenser appears to give 
satisfactory results with direct current. 

Chapter IV.dea!s with the construction of underground 
circuits, and after citing the early wood casings with round 
holes, the author describes a system of wrought iron 
pipe conduits set in solid concrete, which he appears to 
consider the most satisfactory type of underground work. 
The terra-cotta ducts are also described. These are 
usually laid on concrete and protected at both sides and 
top with concrete 4in. to 6in. thick. Ducts with large 
openings, 10in. by 10in., are sometimes used, but the 
author gives a decided preference to the small ducts 5in. 
square, with one ground hole for one cable in each duct. 
The Crompton, Kennedy, and Callender systems are 
described, and the system used in Cologne also referred 
to. The latter consists of a wooden trench, in which an 
insulated lead-covered concentric cable is supported by 
iron hooks; the whole trench is then filled with asphalt. 

On the subject of drawing in cables, the author 
describes a system of ‘‘ pneumatic rodding” for drawing 
in the strips. After a chapter describing various testing 
instruments, he proceeds to deal with various systems of 
distribution, and with the probable demands which will 
arise upon the circuits. This is perhaps the most inter- 
esting portion of the work. A series of load diagrams 
are also given, and methods for determining the best 
positions for feeder points. The last chapter deals with 
costs of production and distribution, but these are all 
based upon Americzn practice, and are not always appli- 
cable to English work. There are several loose sheets 
showing graphically various data as to costs, which will 
be found useful. 


Transport und Lagerungs-Einrichtungen fiir Getreide und 
Kohle. Von M. Bunter. Sm. folio, pp. 71, with 11 plates 
and 71 illustraticnsin the text. Berlin: G. Sicmens. 1899. 
Price 10 marks. 

Tur author of this volume, a former student, and now 


a Government architect and assistant in the technical. 
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high school at Charlottenburg, obtained the first prize in 
a competition for the design of a granary for storing 
25,000 tons of grain suitable for a site adjoining Lehite 
Goods Station at Berlin, and receiving and delivering 
both by rail and river, as well as to a certain extent 
distributing by horse and cart in the town. This design 
was in great part published in Glaser’s Annalen, and has 
now been reprinted with full illustrations to form the first 
part of the work, the description being supplemented by 
a complete account of the largest American installation 
of the same character—the Great Northern Elevator at 
Buffalo, New York—which has a capacity of 63,700 tons. 
As we do not gather from the text that the author’s pro- 
ject has been carried out, and no estimates of costs are 
given, the interest in his narrative is somewhat limited ; 
but, as an academic exercise or guide to students on the 
subject, it is likely to be of value, and the illustrations 
are specially excellent. In the second part a large 
number of coal hauling and storing arrangements are 
described, among the most notable of these being 
Possehl and Co.’s large coal wharf at Altona, which has 
a storage capacity of about 12,000 tons, with elevators 
for discharging colliers at the rate of 70 to 80 tons per 
hour. A large number of the coalowners, introduced by 
the Hunt Conveyor and Elevator Company, are also 
noticed as applied to boiler firing, gasworks, and loco- 
motive coaling stations, but the descriptions are of a 
somewhat unsystematic character, although the failing 
is in great part atoned for by the profusion of illustrations 
supplied. The reader’s task might, however, have been 
lightened if the author had supplied an occasional head- 
ing to his paragraphs. 


SHORT NOTICES. 


The Century Dictionary.—The success with which the issue, 
under exceptional conditions, of the ‘‘ Encyclopedia Britannica ” 
met has led to another venture of a similar kind. The Times has 
now undertaken the re-issue of ‘‘ The Century Dictionary,” a book 
of which we were able to say in August, 1892: ‘‘ This is the best 
work of the kind in existence.” In the years which have elapsed 
since then no book has been produced which can rank beside Dr. 
Whitney’s monumental work, and the Times is doing good service 
in re-issuing it under conditions which put it within the power of 
anyone possessed of moderate means to acquire it. 

‘or their Improvement, a Designs a ‘roposals for ing 10 
their p Bee the Hydraulic Dredging System. By Ten Ww. 
Bates. Brisbane, 1898.—Mr, Lindon W. Bates was commissioned. 
by the Government of Queensland to report on the navigable 
rivers of the Colony, with a view to their improvement, and to 
prepare estimates of the cost of deepening the ch ls by the 
system of hydraulic dredging which he has carried out on the 
Mississippi and other rivers in the United States. The report, of 
which the title is given above, is the result of Mr. Bates’ surveys 
and recommendations. It contains full and detailed particulars as 
to the length, discharge, tidal conditions, flood heights, currents, 
and other physical conditions, and ie arg means of improve- 
ment, on the Brisbane River and Harbour, the Mary River and 
Maryborough Harbour, the Burnett River and Bunduberg Har- 
bour, the Fitzroy River and Rockhampton and Broadmount 
harbours, the Pioneer River and Mackay Harbour, the Gladstone 
and Bowen harbours, the Ross River and Townsville Harbour, 
and Trinity Inlet and Cavins Harbour. The report is accom- 
panied by plans of all these rivers and harbours, with enlarge- 
ments and sections of the parts proposed to be improved. Itisa 
document containing information that must be of great service in 
the systematic improvement of the waterways of Queensland. It 
will be remembered that Mr. Lindon Bates was the author of a 
paper read at the Brussels Navigation Congress on ‘‘ High- 
powered Dredgers and their Relation to Sea and Inland Naviga- 
tion,” and that he claims to have constructed some of the largest 
hydraulic dredgers in operation, the one that he has in use on the 
Mississippi being capable of discharging nearly 6000 cubic yards 
an hour ; and one constructed for the Russian Government for use 
on the Volga is to discharge 9000 cubic yards an hour. Mr. 
Lindon Bates has done a great deal to advance the use of suction 
dredging by demonstrating in a practical manner that machines 
of this character can not only deal with sand, but also, by means 
of cutters attached to the suction pipe, can handle the stiffest 
clay. Oa the Chicago Drainage Canal, at Duluth, and at South 
Bend Channel, Washington, at Galveston and Sobine Pass, large 
amounts of clay have been successfully dealt with by these 
machines, 

A Pocket-book of Marine Engineering, Rules, and Tables: For 
the use of Marine Engineers, Naval Architects, dc. By A. E. Seaton 
and H. M. Rounthwaite. Fifth edition, revised and ~~ 
With diagrams. London: Charles Griffin and Co., Limited. 1899. 
Price 83, 64.—This useful book appears in the fifth edition after a 
careful revision. Several important additions have been made, 
which include the additional Board of Trade rules as regards 
shipping which came into force towards the end of last year. The 
— Veritas rules for boilers are also given in their latest 

‘orm. 

A First Book in Statics and Dynamics: With numerous Examples, 
By Rev. J. L. Robinson, M.A. London: Longmans, Green, and 
Co. 1899. Price 3s, 6d.—This work has been prepared for the 
use of students going in for examinations. It assumes a certain 
amount of mathematical knowledge, by which the subjects are 
brought within a very reasonable —— The book is well 
arranged and well printed, and will no doubt be found useful by 
those for whom it is intended, 


Montus’ CLypE SHIPBUILDING.—During the six mcnths of 
the year now past Clyde shipbuilders bave turned out 233,000 tons 
of new shipping, as compared with 208,000 tons for the corresponding 
period of last year, which figure then held the record. The 
present half-year’s output is, therefore, 25,000 tons ahead of any 
other half-year’s aggregate during the whole history of the 
industry. The output is contributed to by 139 vessels showing an 
average tonnage of 1675 tons, the lowness of this figure being a 
clear indication of the vast amount of small work undertaken b 
Clyde builders alongside tbe 5000 and 6000 tonners in whic 
the half-year has been, as usual, productive, several, indeed, 
reaching 3000 and 10,000 tons. During January the output con- 
sisted of 12 vessels of 31,649 tons; February, 21 vessels of 25,550 
tons ; March, 24 vessels of 53,350 tons ; April, 23 vessels of 31,350 
tons ; May, 28 vessels of 52,140 tons; and June, 31 vessels of 
36,100 tons. While there has thus been steady briskness in ship 
production throughout the six months, the latter half of the 
period has seen a very marked cessation in the placing of new 
orders—a result to which the great rise in the price of materials, 
the congested state of affairs in the steel works and foundries, and 
in the stocks of the shipyards themselve-, is attributed. Inquiries 
are not, of course, altogether unknown, but most of them are in 
the nature of “feelers,” and—although good delivery is not now 
so impossible a matter—owners prefer to wait incommitted till 
prices are somewhat lower. Meantime there is still abundance of 
work in hand to keep shipyard and engine shop operatives busy 
for months tocome, With a continuance of the steady working 
which has on the whole characterised most clarces of artisans of 
late, the ontput of the whole year should be abnormal, 
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THE LAUNCH OF THE KAISER WILHELM DER 
GROSSE. 


WE give herewith authentic photographs which we have 
obtained of the Kaiser Wilhelm der Grosse, which was 
launched at the Germania Navy Yard, near Kiel, on June Ist 
last. This vessel is one of the group of three great turret 
ships building for Germany, namely, the Kaiser Friedrich III., 
Kaiser Wilhelm der Grosse, and the Kénig Wilhelm (Ersatz.) 
The table herewith 
shows the dimensions 
and principal data of 


in combination with horizontal armour at the ends and 
the side plates over the belt, is British. Germany has fol- 
lowed France in the complete water-line belt and grouping of 
armament generally, although in this class we now see some 
approach to the British casemate and the curved deck. 
Finally, we may remark that the Kaiser Friedrich der 
Grosse class marks the existence in service of the Krupp 
thick armour, which has given the remarkable results that 
have caused the adoption of this armour in all important 


the vessel in question. 
Fig. i herewith, copied 
from the Naval An- 
nual, gives the struc- 
tural plan ; the thick- 
nesses of the belt and 
turret armour, how- 
ever, have been slightly 
altered in accordance 
with information re- 
ceived from Germany. 
It will be seen that 
the vessel is an ex- 
tremely formidable 
first-rate line of battle- 
ship. The special 
features are great 
speed and energy of 
fire. In our judgment 
her protection is open 
to objection. At the 
same time only actual 
trial would test this. 
Her belt of 12in. 
Krupp armour is 
abundantly _ strong, 
and with her curved 
deck protects her vital 
parts beneath tho- 
roughly well. The 
upper structure has, 
however, very little 
protection beyond the 
actual gun positions, 
and could be riddled 
with common shell. 
The German contrac- 
tors have accepted 
this liability no doubt, 
making provision 
against serious fire by 
the removal of all 
wood. It would be 
interesting to see what 
common shell would 
effect. We question 
if the structure sup- 
porting the gun posi- 
tions would not be- 
come injured and dis- 
torted by shell burst- 
ing beneath them, but 
to this the contractors 
no doubt have some 
reply. About the 18 
knots speed there can 
be no two opinions. It 


agrees with what we have laid down for our largest 15,000-ton | navies. It was with this class of plate that Krupp obtained 


battleships, that is, the Bulwark, Implacable, Irresistible, and 
London. The energy of fire is nearly as great as that laid 
down for any ship, that is, about 577,000 foot-tons per minute, 
or 53 foot-tons per ton displacement. 

The first ship of this class completed was the Kaiser 
Fredrich III., which when tested at Wilhelmshaven on 
October 30th last easily made her 18 knots stipulated speed, 
with 13,500 indicated horse-power and 115 revolutions, 
although in a heavy sea and strong wind. It may be seen 
in the plan that the grouping of the guns and disposition 
of the armour is half French and half British. The 
belt is complete, and, as 
above raid, the price is 
paid for it in absence of 
protection to the upper 
part of the hull. This, 
and the small single turret 
gun position on the broad- 
side, are French. On the 
other hand, the curved 
deck and large double-gun 
turrets were originally 
British features, and some 
of the 15 centimetre quick- 
firing guns are in positions 


LAUNCH OF THE KAISEH WILHELM 


DER GROSSE 


the record figure of merit of 2°33; that is to say, a resist- 
ance equal to that of 2:33 times the plates’ thickness in wrought 
iron; so that this ship’s 12in., or possibly 11:8in. of Krupp 
steel may be equivalent to about 28in. or 27-5in. of iron. As 
our readers are aware, the German navy is likely to be 
increasingly furnished by Krupp. 


Kaiser Wilhelm der Grosse, German first-class battleship. 
Length .. 377ft. 
Beam .. .. 67ft. 
Draught 26ft. 
Displacement . 10,955 tons. 


closely resembling Sir W. 
White’s casemates. It is 
interesting to watch in the 
various designs of battle- 
ships the great uncertainty 
as to whether to adopt 
what we may term the 
French or British group- 
ing. The French and 
British designers hold 
firmly to their own systems. 
No British ship can be 
found with her guns 
grouped in any sense like 
the French; we may look 
through our designs in vain 
for the little single-turret 
mountings. No French 
ship has anything like our 
casemates. This distinctive line is rarely found in 
other navies. Russia was apt to surround her second- 
ary armament with a single-armoured wall, with a 
marked absence of steel traverses and divisions, but 
in the Poltava class the heavy quick-firing guns are in 
small double turrets. The newer Japanese designs are dis- 
tinctly British, except that in the Mikasa, building at 
Barrow, of 15,200 tons displacement, the largest battleship 
in the world, the quick-firing gun casemates have no 
intervals between them, thus forming a continuous wall, for 
which, we think, there is much to be said. The United 
States armaments have been grouped rather on the French 
system, while the armour, forming a belt of limited length 
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Motive power .. ree +» 18,000-H.P. 
Armament— 
14 15 cm, (6in.) 
12 8°8 em. (3y,in.).. quick-firing guns. 
12 3°7 cm, (14%in.).. 
8 0°8 cm. .. Machine guns. 
Torpedo armament— 
lunder-water bow tube .. .. .. 58cm. (lin) 
4 broadside tubes .. 46cm. ) 
l above-water stern tube .. .. 46cm. (18in.) 
Armour— 


Curved armourdeck . .. Sin. 


Armour (continued)— 


Conning tower .. .. .. 
Turrets for the 10in. guns .. 


SOME EARLY THAMES STEAMBOATS. 


ConstpERING the great interest of the subject, it is re. 
markable how little has been got together concerning the 
early Thames stcamboats and their work. Most accounts of 
them are very meagre, and not at all easy to find. Although 
steam navigation originated in Scotland, and was first deve- 
loped upon a commercial scale on the river Clyde, it was trans- 
planted to the Thames at a very early date, and soon proved 
as great a success there as it had done in its native home, 
Passing over an experiment tried on July 1st, 1801, with 
a steam barge which was said to have gone at 24 miles an 
hour against a strong tide, the first attempt at a regular steam 
service on the Thames began in the year 1815. A vessel, the 
name of which was the Margery, built on the Clyde, came 
through the Forth and Clyde Canal and by the East Coast to 
London. She had high-pressure engines, and paddles swing- 
ing like stop-butt hinges. Put on between London and 
Gravesend, she was said to carry 300 passengers, and to have 
made her first trip of about twenty-seven miles in 2} hours 
against wind and tide. She was not a very trustworthy con- 
veyance apparently, for on Sunday, February 12th, she took 
from 9.30 a.m. till 5.80 p.m. to reach Gravesend. Three fire- 
bars melted out, letting the fire ‘‘ emit its powerful influence 
upon the terrified and disappointed passengers.” Next day, 
through insufficient power, she required nine hours to make 
the trip. Though nominally running to Gravesend, she had 
to stop at Milton, about a mile from there, owing to the 
Watermen's Company of London having a monopoly of the 
carriage of passengers between London and Gravesend. When 
the boat got into regular work, she left Wapping Old Stairs 
daily at 9 a.m., got to Milton at 1 p.m., and returned at 3, 
The fares were 2s. fore cabin, 4s. best cabin. The Margery 
was of 70 tons and 14-horse power, but was often under repair 
ten days at atime. Next year she was re-fitted and sent to 
France to do duty on the Seine. 

In June of the same year, 1815, a steamer called the 
Thames commenced running from London to Margate every 
Tuesday, Thursday, and Saturday at 8 a.m., returning the 
other week days at the same hour. She was built at Port 
Glasgow, of oak and fir, was 72ft. long at the keel, 14}ft. 
or 15ft. beam, and 75 tons burden. The engine was by James 
Cook, of Tradeston, Glasgow, and had paddle-wheels 8ft. 9in. 
diameter, with thick sheet iron floats 3ft. 10in. long and 
lft. 8in. deep. These floats alternated with each other, and 
were set at an angle of 45deg. The boiler was on one side 
of the vessel, the engine on the other, with a fly-wheel 
between, having a shaft separate from the two paddle shafts, 
and working them by spur gear. The engine was about 
15-horse power, the cylinder being 22in. by 24in., and the 
number of strokes usually 45 per minute. The piston-rod 
worked — a crosshead with side rods working a double 
bell crank or underhung beam. There was only one mast, 
which, in fact, was the funnel—a very tall, narrow pipe of 
wrought iron, carrying a square sail. This, with a sprit sail 
or two, helped the engine nicely when the wind favoured. 
A Mr. Isaac Weld wrote a curious account of the voyage 
from Glasgow, during which they called at Dublin. It was 
the first steam voyage round the Land’s End. The vessel 
was comfortably fitted up, and the chief cabin was 
warmed by a steam pipe under the seats. It had a small 
library, whilst games like back-gammon and draughts 
were provided, and a female servant looked after the ladies 
by way of “combining delicacy with comfort.” The fares 
from London to Margate were 15s. chief cabin, 11s. fore 
cabin, which included pier dues, and children went half- 
price. By September, 1815, if not sooner, a steamboat called 
the Defiance was performing the same service, going down 
every Sunday and Wednesday from off Billingsgate at 7 a m. 
She was of 12-horse power, and had two horizontal cylinders. 

In 1816 the Thames was only sailing two days each way 
per week, at 7 a.m. in either direction, but in June of that 
year her owners started another boat, called the Majestic, 
which went on other days. They used to start generally 
from Wool Quay, near the Custom House in Thames-street, 
but at low water left from the King’s moorings, off the 
Tower. The Majestic had an €6ft. keel, was 16}ft. beam, and 
was built of oak at Ramsgate. Her engine, called 24-horse 
power, had a cylinder 27 by 24, and was by Jonathan Dickson, 
of Lambeth, and but probably too far forward, as the vessel 
was 1lin. down by the head till she was lengthened. On 
June 22nd of this year was tried the Regent, of 112 tons, 
built—or perhaps only engined—by Maudslay, under the 
direction of Mr. M. I. Brunel, afterwards so well known in 
connection with the Thames Tunnel. The engine was either 
16 or 24-horse power, and said to weigh, paddles and all, only 
5 tons, but it took the boat from Blackfriars to Battersea 
Bridge in 30 minutes, and back to London Bridge in 
52. In July the Regent was put on the Margate service, 
starting from off the Tower stairs every Wednesday and 
Saturday at 8a.m., and returning on Mondaysand Thursdays 
at the same hour. Evidently week-end trips had already 
been thought of. The vessel carried provisions, was declared 
to be “ perfectly safe,” and to make the voyage of nearly 
90 miles in 8 to 10 hours. Her career, however, was 
buta short one, for on July 2nd, 1817, the Regent was burnt 
off Whitstable, when loss of life was only prevented by 
running her ashore. No sufficient precautions had been 
taken to prevent the hot funnel setting fire to the beams 
under the deck. This boat was originally built with a single 
paddle-wheel, working in an aperture in the middle—a plan 
which entirely failed. 

During the season of 1817 the Thames and Majestic made 
the same number of weekly trips as they had done the year 
before, and made themselves additionally popular by pro- 
viding tea, coffee, and even dinner, and being fitted with 
‘‘self-acting safety valves’ in consequence of a House of 
Commons inquiry into the subject of the safety or otherwise 
of steamboats generally. 

Evidently this down-river business paid well, for in Sep- 
tember, 1817, a fresh boat was put on. This was the Sons 
of Commerce, a craft of 85ft. keel, 14ft. beam, with a 
20-horse engine whose cylinder was 27in. by 30in. In dead 
water, without wind or tide, this boat could do ten miles an 
hour. She went to Margate on Sundays and Thursdays, pas- 
sengers being requested to be on board by 7.45a.m. Some- 
times more distant trips were attempted by these steamers, 
with unfortunate results on one occasion, for on Sep- 
tember 12th, 1817, the Majestic got so near Calais that she 
became subject to port dues of £24, which necessitated 
leaving a gentleman behind as security for the payment. 
However, the perfidious natives of Albion had the best of it, 
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for they brought away two Frenchmen as counter-hostages. 
Even at this early period there seem to have. been suspicions 
of dangerous racing between the steamers, as the proprietors 
of the Thames and Majestic repudiated the idea of ‘ con- 
tending with any other vessel.” Views of the Thames and 
Sons of Commerce may be found in George Dodd’s work on 
“Steam Engines and Steam Packets,” 1818. A boat named 
Britannia, of 70 tons and 15-horse power, was built in 1817 
for the London and Southend traffic. 

Up-river navigation to Richmond began on Sunday, 
June 29th, 1817, when two boats, called the London and the 
Richmond, were to leave Blackfriars Bridge at 10 and 11 a.m., 
returning in the evening. The fare was 3s. each way, or for 
any portion of either voyage. Later on in the season one 
boat seems to have started from Twickenham every week day 
at 8a.m., arriving at Queenhithe, near Southwark Bridge, 
between 10 and 11, and returning at 4 p.m. On Sundays she 
left Blackfriars Bridge for Richmond at 11 a.m., making 
the homeward voyage in the evening. The London started 
from Queenhithe every morning at 10a.m., reached Rich- 
mond about 12, Twickenham a little later, and came back at 
5p.m. The fares were 1s. 6d. fore-cabin, 2s. best cabin, each 
way, but there were fares of 9d. and 1s. to certain inter- 
mediate places, except on Sundays, when there was no less 
fare than 3s. for any distance. Of these boats the Richmond 
carried about 100 passengers, the London upwards of 150; 
the latter could be hired for special trips. No parcels were 
taken for hire, why does not appear; and the public were 
comforted by being informed that the engines were not high- 
pressure, nor the boilers of cast iron. The Richmond was 
built at Great Yarmouth, of oak and fir, was 62ft. keel, 
11ft. 9in. beam, with an 8-horse engine by Maudslay, on the 
bell-crank principle. She had a narrow escape on the day 
before the opening trip, whilst on an experimental run, of 
being blown to pieces through the engineer fastening down 
both the mercurial and dead-weight safety valves, with the 
object of making an imposingly rapid start. Three men 
were scalded by the partial failure of a seam of the boiler 
under this intelligent treatment. The London, built by 
Rawlinson, of Lambeth, 85ft. keel, 12ft. beam, had a 
14-horse power engine, bell-crank and beam combinec, 
similar to that of the Sons of Commerce. The engines of 
both were by the Jessops, of Butterley Ironworks, Derbyshire, 
and lay in the middle of the boat, with a long, narrow boiler 
on each side of them. The up-river boats had telescopic 
funnels, and by a clutch arrangement either paddle-wheel 
could be put out of gear when required. Theservice was discon- 
tinued for the winter after October 19th, and the Margate 
services about the same time, when it was announced that 
the Sons of Commerce, after some alterations, would go from 
London to Gravesend and back daily. 

In 1818 both up and down river services began early in 
May, with a limited number of trips, increased in June. 
This year the owners of the Sons of Commerce put on another 
boat, called the Favourite, whilst the Thames and Majestic 
proprietary, now calling themselves ‘“‘ The Majestic Steam 
Yacht Company,” started a new steamer, named the Victory, 
and their original old pioneer craft, the Thames, reappeared, 
after being ‘‘ completely renovated by the most skilful, able, 
and experienced men.” Dodd had her lengthened 5ft., and a 
new sharp bow put on. With these three boats six trips 
were made weekly in each direction, Monday being the only 
day without a down voyage. A Water Itinerary, or Aquatic 
Itinerary, “just published,” might be had on the company’s 
vessels—presumably a sort of guide-book to the river scenery, 
On May 25th the Majestic made a record run from Margate 


to her berth off the Tower in 7} hours, the tide, of course, 
being in her favour. Three days later the opposition boat, 
Favourite, left London with 158 passengers at 5.15 a.m., 
reached Margate at 2 p.m., and was in the Surrey Canal, 
Rotherhithe, by 10.30 the same evening. Steam power alone 
was used, against a strong wind and heavy sea. In July yet 
another Margate steamboat appeared, called the Prince of 
Coburg, belonging apparently to fresh competitors. It went 
down on Mondays and Fridays. In spite of the sharp rivalry 
the old fares of three years before were still being charged. 
The up-river service of 1818 was again worked by the 
London and the Richmond, beginning in May, both going up 
on Sunday mornings, and one starting from each end on 


week-days, returning in the afternoon at three. The morn- | 
ing boat started as before, from Twickenham instead of Rich- | 


mond. About three hours was the time taken, but the 
London was the quicker of the two. A small steamer named 
Hope, belonging to Mr. Theodore Lawrence, was also running 
above bridge this year. She was built and owned at Bristol, 
of only 50ft. keel and 10ft. beam, and was too slow and crank 
to be of much use. The Hopehad previously plied between 
Bristol and Bath, and came to town through the canals, but 
her owner not being a privileged person, the Watermen’s 
Company were able to prevent her carrying passengers, and 
she had to go home again. The watermen were then a 
numerous body of freemen of the City of London, endowed 
with many medieval privileges and equally antiquated 
prejudices against anything new. For years they opposed 
steam navigation with the utmost bitterness. 

By this time steam navigation on the river Thames had 
taken a firm hold on the popular fancy. The delays and dis- 
comforts of the Margate sailing hoys, the cost and tedium of 
coach travelling, made the steamers seem miracles of luxury 
to a generation little accustomed to move about. One of the 
Margate firms was said to have made a clear profit of £1100 
by one week’s voyages alone. The undoubted success of 
steamers for passenger traffic excited hopes that they might 
pay as well for other purposes, and two were said to be 
builiing, in August, 1818, for bringing fish to London. 

In 1819 a further extension of the new mode of voyaging 
took place, the Thames and the Sons of Commerce, appa- 
rently now working in concert, beginning to run to Graves- 
end on Good Friday and Easter Sunday, and one of them 
every day subsequently. They left the Tower at 8.30 a m., 
returning in the afternoon. Breakfast and other refresh- 
ments could be had, and the fares were 3s. best cabin, 2s. 
fore cabin, for the single journey apparently. The Favourite 
commenced running to Margate May Ist, twice a week, and 
a month later her owners put on a new vessel called the 
Eclipse, which started at first from the London Dock Buoy. 
Both craft were engined by Boulton and Watt, and arrange- 
ments were made for sending passengers’ luggage direct from 
the Old White Horse Cellar in Piccadilly to the boats. The 
Victory and Majestic were again running, travellers being 
asked to send their luggage to the agents over-night. In 
June a new boat, built in London, and named the London 
Engineer, was put on, the property of a company bearing 
that title. Full particulars of this vessel appeared in THE 
ENGINEER for September 24th and October 15th, 1897. She 
sailed on Saturdays and Wednesdays, at the usual hour of 
8 am. Servants attending their masters’ families, and 
children under twelve, were charged only 7s. 6d. each. The 
boilers were of copper, with “adequate self-acting safety 
valves,’ and two condensing or ‘“unexplosive” engines. 
Accounts from Margate of September, 1819, say, ‘‘ The steam- 
boats have completely restored the gaiety of this busy, 


| bustling place.” Everybody went on the pier to see them 
| come and go. The Eclipse took down about 270 passengers 
| one morning. She continued running till November 9th, 
when, with the Favourite, she lay off the Folly House, Black- 
wall, to turn an honest penny during the winter by towing 
ships up and down the river. 

| An alteration was made in the up-river service of 1819, 
| which was still performed by the London and the Richmond. 
|In addition to the trip from London daily at 10 a.m., 
| one of the vessels started from Putney Bridge every morning, 
except Sundays, at 8 a.m., calling at Wandsworth 8.15, 
Battersea 8.30, Chelsea 8.45, and getting to town before 10. 
Passengers could also be taken on board or set down at 
other places free of expense. The service was discontinued 
for the winter early in October, with an assurance that it 
would be put on again in an improved state the following 
spring. It appears, therefore, that at least fourteen steamers 
were, or had been, plying regularly on the Thames before 
George III. ended his long reign, and very likely there were 
several more. They soon increased in number and size, 
and by the summer of 1821 steamers were running from 
London to Scarborough and Leith, and others to Harwich, 
and the following year to Rotterdam. The old sailing 
packets, however, kept on for a long time in spite of the 
steamers, as they could afford to charge about half as much 
through their power costing neither space nor money. 


JOSEPH GOODFELLOW. 


Tuer ranks of the engineering profession in the North are 
being thinned. This week by the death of Mr. Joseph 
Goodfellow, who retired from the service of the Caledonian 
Railway Company a couple of years ago, after being honour- 
ably engaged in it for the long period of forty-eight years. 
Mr. Goodfellow was appointed by the second locomotive super- 
| intendent of the Caledonian, the late Mr. Benjamin Conner, 
to the post of manager of the works at St. Rollox, Glasgow, © 
in the year 1862, the workshops having then been transferred 
there from Greenock six years. He had an interesting con- 
nection with the Caledonian; indeed, with the exception of 
a short while that he spent at Rouen, after finishing his 
time in Liverpool, Mr. Goodfellow was all his career in that 
service. When leaving to spend the remainder of his life in 
his own quiet way, he was entertained by nearly 1000 
St. Rollox workpeople, from whom he received, for himself 
and his wife, some very valuable presents. On that occasion 
he said that fifty years had come and gone since he joined 
the company’s service. He was engaged by Mr. Robert 
Sinclair, the first locomotive superintendent of the Caledonian 
Railway Company. He started on January, 10th, 1847, as 
foreman over the turners and fitters in a small workshop © 
belonging to the Glasgow and Greenock Railway, which was 
leased by the Caledonian Railway Company. That railway 
was subsequently amalgamated with the Caledonian. That 
was in the year 1852. When he entered the service there 
were three engines building—Nos. 1, 2, and 3—small passen- 
ger engines, with 5ft. wheels, cylinders 15in. diameter by 
18in. stroke, which were afterwards made coupled engines. 
The first of these was steamed in July, 1847, which event was 
celebrated by a luncheon, at which Mr. Sinclair presided, this 
being the first engine built by the Caledonian Railway Com- 
pany. At this time the number of lathes and other machines 
would not amount to more than thirty, and the number of 
hands all told did not exceed 450, but new plant was coming 
in as fast as possible. They still continued to build locomo- 
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tive engines, until in the year 1851 the number turned out 
was about fifty-two. 
the company owned were built in 1848, and were still running 
—at the time of Mr. Goodfellow’s resignation—as officers’ 
saloons. 

He was appointed outdoor superintendent to look after the 
engines on the Glasgow and Barrhead Railway, Glasgow and 
Hamilton section, and the Glasgow and Motherwell branch. 
At this time—1851—the terminus of the Glasgow and Barr- 
head Railway was at the top of Main-street, south side, a 
very small wooden erection indeed. The engine shed held 
three engines, and the remaining shed on the Clydesdale line, 
built near the present one, only accommodated about fiftcen 
engines. 

In 1854 Mr. Goodfellow was appointed to the district of 
Holytown, and also to the small workshops there, which 
formerly belonged to the Wishaw and Garnkirk Railway, in 
connection with that district. The works had about twenty- 
five engines stationed there, and the company also repaired 
engines and wagons, about 130 hands being employed there. 


The twenty-five locomotives were a strange medley, com- | 


posed principally of indifferent engines. In 1862, as already 
mentioned, he was appointed works manager at St. Rollox, 
by the late Mr. Benjamin Conner, and during the rest of his 
career, down to 1897, Mr. Goodfellow was a most efficient 
and faithful servant. 


CONTRACT OPEN. 


NORWEGIAN STATE RAILWAYS. 
TrenbEks in sealed envelopes marked Bremsevogie are 
invited for the delivery of seventeen brake vans. The 


tenders will be received at the manager’s office, Christiania, | 


up to 2.30 p.m., on Wednesday, the 12th of July, 1899. 
Tenders sent in by telegram, or telegrams which modify 
tenders already sent in, must bear the above prescribed mark 


The first two saloon carriages which | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


A PROBLEM IN THE THEORY OF BEAMS. 
Str,—Perhaps the following illustration may help to dispose of 


| 
| 


| stress on one side of which there is positive shearing stress, and on 
| the other side negative shearing stress of greater or less intensity. 
| ABC Dand EF G H are two iron blocks, whose surfaces B C and 
| EH are perfectly square and flat, and are held together by mag- 
netic attraction. Their joint is as close an approach to a mathe- 
| matical line as possible. They are supported at A and F so that 
| AB=2EF. A load 3 W is applied at C in the form of a knife 
| edge, which ‘‘Searchlight”’ considers may be held to represent a 
| mathematical line ; R being the reaction at Aand2Rat Fl. Then, 
| neglecting the weight of the blocks themselves, if these two 
| mathematical lines—the knife edge and the joint—exactly coincide, 
| there will be no shearing force across the joint, since the knife 
| edge mathematically touches the corner C as well as the corner H ; 
R being neutralised by « at corner C and 2R by 2~ at corner H, 


A BIE 
| Rle ------ ------—------- | ------- 


the difficulty your correspondent “‘ Searchlight ” finds in reconcil- | p49. 
| ing himself to the idea of a mathematical line of zero shearing | 


Swam Exc. 


is the reaction, 4 tons in amount, and acting vertically upward. 
_ This, therefore, represents the shearing force in amount and direc- 
tion at that point, and as there is no other vertical! force until we 
| reach the beginning of the }oad at /, 5ft. from B, the shearing 
force at that point remains constant. We come now toa uniform 
, load of 5 tons per foot run, and, this being a force acting vertically 
| dswnwards, the shearing force from / onwards is equivalent to the 
| resultant of these two forces, the reaction at B ani the load on the 
m. 
For instance—the load being 1 ton per *2 of a foot— 
The shearing force at 5°2ft. from B = 4 -1, or 3 tons upwards, 
| The shearing force at 5°4ft. from B = 4-2, or 2 tons upwards. 
| The shearing force at 5°8ft. from B = 4 —4, or zero, 
| The shearing force at 6'Oft. from B = 4-5, or 1 ton downwarcs. 
| The shearing force at 7°Oft. from B = 4—10, or 6 tons downward, 
| at which it remains constant to the left-hand abutment A. Ses 
| diagram, the ordinates of which represent the shearing force at all 
| points. 
PON ow, suppose the load is distributed over lft. only of the beam, 
| from 3ft. din. from A to 5ft. 6in. from B, it follows from the fore- 
| going that the distances through which the shear remains constant, 
| gf and are similarly increased, the line d approaches more 


| nearly the perpendicular, and e, the point of no shear, is only ‘1 


But move the knife edge ever so little towards G, and the shear- | 


a 
g 


| of a foot from C, instead of being ‘2 as in the previous case ; and 


immediately after the address. The right is reserved to | ing force across the joint at once becomes + W ; similarly move as the distance a /, over which the load is distributed, is reduced 


accept any tender in whole or in part, or to reject all 
tenders. Drawings and conditions of delivery can be seen at 
the machinery director’s office, Christiania. The vans are 
to be in accordance: with the illustrations given above. 
Tenders must hold good for one month, unless other reserva- 
tion is made in the tender. 


Some particulars relating to the method of disposing | 


the house refuse of Munich are given in a consular | 


and utilisi 
report on the trade of Bavaria by Mr. Frederic Harford, second 


secretary in her Majesty’s legation at Munich. The refuse is col- | 


lected in Munich by one-borse covered carts, which are placed on 
railway trucks and forwarded by special train, morning and even- 
ing, to Puchheim, ten miles distant. The mode of operation is 
as follows:—The carts are raised by cranes and emptied into large 
cylindrical revolving drums which sift the finer matters, and this 
sifted rubbish is used as manure and finds a ready sale on account 
of its cheapness, The larger rubbish finds its way to a sorting 
belt about 15 metres long, where all articles that can be used are 
sorted by women, who rake them into various receptacles labelled 
bones, Paper, glass, kc. The bottles are cleaned ani sold for use 

in. e next largest depdt is that of iron utensils, tin cans, 
and enamelled ware, and especially iron mattress springs. The 
tin cans are opened out and the tin removed and used to make 
light toys, e enamel ware is repaired and sold for use. Shoes 
are made into manure, hare skins are cleaned and preserved for 
sale, paper and ragsare freed from dust and cold to paper factories. 
Whatever cannot be utilised is employed to fill up hollows in the 
ground, but it is intended to spend about £12,500 in constructing 
an apparatus for burning this refuse in such a way that no coal 
will be required, and the 300 to 400-horse power provided by the 
heat will be used as a motive power for works erected near, 


| the knife ‘edge ever so little towards D and the shearing force 

| across the joint at once becomes - 2W. This can be proved 7 

| comparing the rate at which the surface BC and E H slide in eac 
case. Text-books, however, are generally practical enough to 


point out that the line of application of load, and consequent’ | 


| the line of zero shear, bas always some breadth, however smal’, 
| —— the theory holds good just as much for a mathematical 

ine. 
| that his diagram of shearing stresses was scarcely accurate, as—to 


| refer to his illustration in your last week’s issue—the depth of the 
— on side B should be two-thirds the depth of that on | 


| side A. W. D. SETON-BRown, 
| Whitley, Northumberland, June 26th. 


Sir,—The problem to determine the shearing force in a beam, 
| transversely loaded with a single concentrated load, at the point 
| of application of the load does not usually present any difficulty 
| to the student, as to most it would appear obvious that if at any 
| point the force changed its direction, it must be zero at that point. 
owever, it may bé possible to offer some further evidence from 
a consideration of the case of a beam differently loaded, which 
will enable “‘ Searchlight” to realise that his seeming paradox has 
no existence outside his own imagination. 
| Suppose the load of 10 tons, instead of being concentrated ata 
| point C, 4ft. and 6ft. from A and B oe is uniformly dis- 
tributed over Zft. of the beam, from 3ft. from A to 5ft. from B, 
The centre of gravity of the load will be, as before, at the point C, 
and consequently the reaction at the abutments A and B will 
| still be 6 tons and 4 tons respectively. 

Now, remembering that the vertical shearing force at any section 
| is equivalent to the resultant—i.e., the algebraic sum—of the 
| external vertical forces on either side of that section, and taking 
| for illustration the right-hand forces, let us trace them along the 

beam from the right abutment B, At B the only vertical force 


It may also be as well, perhaps, to remind ‘‘ Searchlight” | 


| more and more, the point of no shear ¢ approaches nearer and 

| nearer to U and the line i. d to the perpendicular, until the load, 
being concentrated at the point C, gy f=AC, dc=CB, fy 

| becomes perpendicular, and e and C coincide. 

Therefore the shearing force due to a single load, concentrated 

| at a given point on a beam, is zero at the point of application of 


| the lord, 
£0, Courthope-road, Gospel Oak, N.W. A, Epmonps, 


THE BASSET HIGH-PRESSURE CORNISH ENGINE. 


Sir,—I have just read Mr. Bickle’s letter, in which he says he 
| does not wish to discredit the new engine at the Basset Mines, but 
that his object was to show that higher duties have been done, and 
are done by the old-fashioned Cornish engine. I would remind 
Mr. Bickle that, although he has written two letters with the 
object of proving the statement, he has not proved it, and if he 
had done so, the Basset engine would still remain a great advance 
in Lornish engine construction. Mr. Bickle does not yet recognise 
the fact that a steam engine does not consume coal, and even if 
it did, his argument as to the duty done at the present time is 
based on what is said to have been done by a solitary Uornish 


in Spain. 

t can only be assumed that the Basset engine is not doing a 
higher duty than that by rears as Mr. Bickle does, that the 
Basset boilers are evaporating 10°6 lb, of water per pound of coal, 
which is a false assumption ; and here I would remark that facts: 
cannot be evolved from arguments based on false assumptions. 

Mr. Bickle criticises the statement I made, that only from three 
to four expansions are admissible in the Cornish engine in actual 
work. He says that this is a common error with those who have 
not made a special study of the Cornish engine. 

I see that my ignorance is having effect, b it has i 
Mr. Bickle to instruct us in the very important subject of 
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nsion of steam, He says, “Tt is, of course, obvious that the 
on curve is not adiabatic, and the steam is used less 


expanst 
in consequence,’ 

I commend this statement to the consideration of the learned, 
taken in connection with his statement that in the Cornish 
engine 44 1b.-steam expanded fifteen times gives a mean effective 

ressure of 18°251b. If Mr. Bickle would favour us with a copy 
of the Wheal pg 29 engine di m, we could judge for 
ourselves whether his estimate of fifteen expansions is a correct 

or not, 

a will not — your space by criticising statements of this 
kind, but 1 think it is important that this argument should be 
contined to a legitimate issue:—(1) Is ita fact that the Basset 
engine is a great advance in Cornish engine construction / (2) Does 
not the principle of construction admit of higher pressure steam 
and a greater range of expansion than is admissible in the ordinary 
Cornish engine? (3) Is the use of higher pressures and greater 
ranges of expansion conducive to economy! If those questions 
can be answered in the affirmative, then | consider it waste of 
time to argue that there is no advance in the Basset engine by 
attempting to prove that an engine at some time or another in 
Spain or elsewhere has done as good a duty. Arguments should 
not run off on side issues. 

[have not said that the Basset engine makes the best use of 
150 1b. of steam. What I do say is that it is or is capable of 
doing a higher duty than any other Cornish engine in the United 
Kingdom or Spain, in spite of the fact that in designing the 
engine use was made of the existing cylinder and nozzles of an old 
ordinary Cornish engine, involving excessive waste spaces, and 
that the load on the engine is excessive for the best economy. An 
entirely new engine might be made to do 15 per cent. to 20 per 
cent. higher duty with the same steam pressure, 

It may be a satisfaction to M. Bickle to know that the Basset 
engine is a Cornish engine, and that it possesses all the virtues 
named in his letter as peculiar to that engine, and others which ke 
does not at present appear to r nise, If he contends that it 
does not, then I will ask him to state what the defects are. 

Mr. Bickle says that if the engines in Cornwall do not do the 
high duty he claims for them, it is not the fault of the engines. 
Then, surely, it must be the fault of the engineers, The state- 
ment that the engine sent out from Cornwall to Spain is found to 
do a much higher duty than its sister engine does at home would 
interest me if I were not content to take facts as I find them, and 
I do find that the Basset — is doing about double the duty of 
the other engines in Cornwall, 

I have always been a consistent advocate of the principle of the 
Cornish engine, and in the Basset engine I have extended that 
principle, adapting it to high-pressure steam and greater water 
Ens iy the same time making the engine safer and more casily 
worked, 

3, Princes-street, Westminster, 8.W., 

July 3rd, 


Henny Davey, 


PARMITER'’S ENGINE AND TRUCK. 


Sin, --In your notice of the steam cart made by Messrs. Mann 
and Charlesworth you say it is the natural development of the 
steam cart previously illustrated, and as that one was the natural 
development of the patented combined engine and truck made for 
me by this firm, and also illustrated by you in March, 1898, the 
inference is that they are nie without the slightest acknow- 
ledgment to me, to appropriate the developments of my design, 
-” up to at my cost in building the experimental engine with 
them. 

They excuse themselves by saying there is no infringement of 
patent—this will be a matter of legal inquiry. But besides the 
patent laws—which are extremely unjust in only giving a fourteen 
years’ protection to an invention which, as in this case, required 
twelve years’ advocacy and the spending of over £1000 to get its 
principle accepted—there is another law understood between busi- 
hess men, 

When the order was in hand, I, in many interviews, freely dis- 
cussed with them my entire scheme, and if, when they decided to 
build another engine one the same lines, they had made any pro- 
position to me, I would have entertained it ; but I now protest 
against their exhibiting this engine and taking the credit due to 
the design, and trading in my recommendations without the 
slightest acknowledgment, 

Station Works, Tisbury, Wilts, 

June 28th, 


J, PARMITER, 


PROPOSED RAILWAY CLUB.” 


Sin,—An attempt is being made, in London and elsewhere, to 
bring together those interested in the study of locomotives, their 
construction, peculiarities of design, career, performances, and, in 
fact, everything appertaining to them. That there exists a very 
large number of persons, scattered about the country maybe, but 
nevertheless a collectively very large body who are intelligently 
interested, and whose desire it is to know more of and understand 
more about that great triumph of mechanicalskill—the locomotive— 
is beyond all manner of doubt a fact. The idea is to form a “‘ Railway 
Club,” ny | for its objects the furtherance of the interests above 
mentioned, the spread of information, to the mutual benefit of the 
members, 

It is, of course, essential that it should become known that the 
attempt to form such a club as the one described is under considera- 
tion, and therefore |, as well as others who are endeavouring to set 
the ball rolling, would esteem it a great favour if you would kindly 
insert this letter, in which evant we do not pout it would reach 
the hands of many who would be glad to become members. 

'f any one interested will write me I shall be pleased to forward 
them information. Cuas. 8S, LAKE. 

45, Southampton-buildings, Chancery-lane, 

London, June 26th, 


THE STRAND IMPROVEMENT. 


Tur London County Council’s Bill for London Improve- 
iuents proposes, amongst other things, to make a new street 
froin Holborn to the Strand, with which it will connect by 
means of two arms of a new curved roadway, and to widen 
Southampton-row. In our illustration we show the proposed 
route of this new road, and we are enabled to give the 
official description from the Council’s Bill. The “new 
Central-street” is to be in the parishes of St. George, 
Bloomsbury, St. Giles-in-the-Fields, and St. Clement Danes, 
and will commence in High Holborn, opposite the end of 
Southampton-row, and will terminate at or near the northern 
corner of the site now occupied by the Olympic Theatre. 
At this point it will join the “ curved street,” which will lie 
in the parishes of St. Mary-le-Strand, St. Martin-in-the- 
Fields, St. Paul, Covent Garden, and St. Clement Danes, 
and will lead down to the Strand by two ways. The eastern 
end of the “curved street” will form a junction with the 
Strand at a point near where Wych-street and Holywell- 
Street now open on the roadway west of St. Clement Danes 
Church, the widening of the Strand and the decreasing of 
the churchyard of St. Clement Danes being also contemplated. 
The western end of the “curved street” will debouch on to 
the Strand between Catherine-street and Wellington-street. 
There will be in all six new or junction streets which will 
have to be made in *ounection with these two new main 


PROPOSED ROAD FROM THE STRAND TO HOLBORN 
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thoroughfares. These are as follows:—A junction street 
between the Central-street and Little Wild-street; a 
junction street between the Central-street and Lincoln’s Inn 
Fields ; a junction street between the Central-street and the 
existing point of junction of Great Wild-street and Kemble- 
street ; a junction street between the new-street and Clare- 
street and Clare Market; a junction between the curved 
street and Houghton-street and a new street on the site of 
that part of Exeter-street which comes between Wellington- 
street and Catherime-street. 

The widening of Southampton-row will commence at 
Vernon-place and Theobald’s-road, and will terminate at 
Holborn. High Holborn will itself be widened for a distance 
of some fifty yards from the centre of the roadway of South- 
ampton-row. Two new streets are also to be constructed, 
one commencing in Kingsgate-street at the western end of 
Fisher-street, and the other commencing in Kingsgate-street 
at the western end of Eagle-street, both these being con- 
tinued into Southampton-row. 

In connection with these improvements the following 
streets, &c., will be done away with, in addition to those to 
the abolition of which the County Council has already 
obtained sanction :—Holywell-street, Wych-street, Wych- 
court, Newcastle-street ; Maypole-alley, Drury-court, Denham- 
yard, Windsor-court, Craven-buildings, Craven-yard, Black- 
moor-street, White Hart-street, Red Lion-court, New Church- 
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court, Eagle-court, and Angel-court. It is proposed—if the 
present line of the street is adhered to—to alter the sites cf 
several theatres and the Sardinia-street station of the Metro- 
politan Electric Supply Company. The limits of deviation are 
shown by dotted lines on the plan, which has been taken frcm 
the drawings deposited with the Bill. On the other hand, many 
squalid thoroughfares will be cleared away, and no doubt fine 
buildings will take the place of the old, and in some instances 
insanitary, dwelling-houses which now exist. The estimated 
amount of money to be expended is £4,862,500 on the street 
from Holborn to the Strand with its accompanying side 
streets, and £272,000 on the widening of Southampton-row, 
making together a sum of £5,134,500. The annual amount 
required to meet the interest on this sum and to provide for 
its repayment is estimated not to exceed £224,000. 

When the Bill came before Committee the preamble was 
passed subject to the conditions that the land south of the 
Strand be excluded from the betterment area, also the pro- ~ 
perty of the Financial Times; that the number of years in 
which betterment may be proved be limited to ten—namely, 
seven for works and three for improvement ; that the making 
of the road remain in the hands of the County Council; and 
that the Sardinia-street works of the Metropolitan Electric 
Supply Company be reinstated in such a way that there be 
no interference with the business, and on such a site as will 
protect them from any proceeding for making a nuisance, 
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THE HEAT-ABSORPTION POWER OF WATER. 
By G. 

CoNSIDERABLE discussion has from first to last taken place 
on the great water-tube boiler question, and much of it has 
been devoted to the circulation in tubes. Latterly it has 
been accepted as an article of creed that the more rapid the 
circulation—that is, the quicker the movement of the water 
over the heating surfaces, the better. Authorities, however, 
held that circulation was an evil in itself, inasmuch as it 
promoted priming, and it was questioned if it always pro- 
moted evaporation. But some experiments were made with 
steam as the source of heat, notably by Mr. Hagemann, and 
privately by Mr. Thornycroft, when direct measurement of 
the velocity of the water was made, and within certain limits 
these experiments showed that increase of velocity was 
followed by increase of absorption of heat by the water. The 
quantity of heat supplied to the outside of the tube in each 
case was in excess. Yet curves made to represent the heat 
taken in by the water in terms of the velocity showed a 
bending over, which indicated a limit to the increase of 
absorption. The subject has had the advantage of the 
attention of Mr. Macfarlane Gray—and Mr. Gray is always 
original in getting anything he speaks of in a certain light. 
Mr. Gray ridiculed the idea of any economy resulting from 
the use of the live steam feed-water heater. He said it was 
“robbing Peter to pay Paul.” The live steam feed heater 
went on saving coal all the same. He now ridicules the 
influence of velocity of water in a tube. He says, “‘ How 
did the heating body come to know that the body to be 
heated was moving more rapidly, there being a glass wall 
between ?’’ We give Mr. Macfarlane Gray another. Sir 
John Durston found the steam jacket useless when the piston 
speed was high, and of use when low. How could the steam 
know the piston was moving fast or slow when there was an 
iron wall between? Mr. Gray also does not like the boiling 
point experiment. In the one case the water in 5in. or 6in. 
of the tube was boiling; in the other case it was not boiling. 
More heat was absorbed by the water in the latter case than 
in the former. There was a difference in the condition of 
the water in the two cases, and there was a difference in the 
absorption of heat, and it was in favour of the case in 
which the water was not boiling. Mr. Gray also doubted 
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whether Professor Ser had spoken of the new properties 
at the boiling point. His words were, ‘When the water 
has come to the boiling point the movements are more than 
ordinarily tumultuous, and the transmission of heat is 
notably increased.” Mr. Gray likes giving names. He 
called the phenomenon “ motivity.’”’ Both meant the same 
thing, and what they meant was mixing movement. It has 
not been proved that any advantage is gained by the “ mixing 
movement,” and it has been proved that there is no gain 
by it. However, experiments have been made with hot 
gases as the source of heat, and these can now be 
considered. 

The resultsof the experiments on the absorption of heat by 
water when moving at different velocities through a glass 
tube heated by steam on the outside showed that the thermal 
units absorbed by the water increased with the velocity of 
the water over the hot surface up toacertain point, but 
after that point was reached there was a falling off in the 
heat absorbed by the water. The number of thermal units taken 
in by the water depended on various things. It depended 
on the quantity of heat supplied. If much steam was 
supplied the quantity of heat absorbed by the water was 
large; if small the quantity was small. Then again the 
velocity where maximum absorption took place was not the 
same in each case. When the quantity of heat supplied was 
large the maximum point on the curve came later. That is, 
the maximum point was pushed further back and came at a 
higher velocity. The maximum point thus depended for its 
position on the quantity of heat supplied. 

Up to the maximum point the quantity of heat absorbed 
by the water depended on the quantity of heat supplied to 
the outside of the tube and on the velocity of the water. 
But after the maximum point was reached there came a 
change. Higher velocities were not followed by greater 
quantities of heat taken in by the water. The water did 
not take in as much heat at higher velocities as it did at 
lower. When the same quantity of heat was supplied, and 
the water was made to travel faster than it did at the 
maximum point, there was a fall in the quantity of heat 
absorbed by the water. 

With steam as the source of heat this fall was very sharp 
and abrupt, the curve representing the quantity of heat 
absorbed at different rates of motion of the water on the 
heating surface shows an almost perpendicular fall. It 
might have been expected that there would at some point be 
a stop in the increase of the quantity absorbed per minute. 
It might have been expected that the curve at some point 
would become a straight line, and that the heat given to 
the water per minute would be a constant. That point 
might have been expected to be reached when all the heat 
was taken from the steam as fast as it was made and came 
to the surface of the tube. Under such a supposition there 


would have béen no fall per minute. The curve would have 
risen until it reached this point, and then continued a 
straight line. That might have been the case, but it was 
not. The curve did not rise until it reached a straight line, 
and then continue in that. After the curve reached its 
maximum point it fell rapidly when steam was the heating 
source. 

There was another curious thing noticed. As soon as a 
greater flow of water was turned on there was a fall of tem- 
perature of the water as it issued from the tube. The fall 
was very rapid until it fell to a certain point, and then it 
rose again, sometimes 5 deg. or 6 deg., and then it stayed 
there. It would sometimes oscillate above and below this 
point, sometimes within 2 deg. above and 2 deg. below; 
sometimes the total limits of oscillation extended to 6 deg. 
The mean temperature under the new conditions was taken. 

With the second series of experiments a solid-drawn copper 
tube A—Fig. 1—was taken and fitted up, connected with a 
tank on the roof. The water flowed through this and out 
the mouthpiece B, where it drained away through a flexible 
india-rubber tube to the cubic centimetre measure C. A 
thermometer E was inserted at the top of the tube, and 
placed so that the bulb was just under the opening to B. 
The water from this left side had to flow against the bulb 
on fts way to the channel B. The cork holding the thermo- 
meter was surrounded with asbestos thread. F is the burner 
which supplies the Bunsen blue flame. There are sixty-six 
jets in a distance of 2ft. The tube A lay against about 
lft. Sin. of these jets of flame. Gas was supplied by two gas 
pipes, and one could be used at a time, and the supply from 
this could also be regulated. At first only one gas pipe was 
used, and this not full on. The water was made to flow before 
the gas was lit, and the temperature of the water coming 
from the tank taken. After the experiment was finished the 
water was again allowed to run, and the temperature again 
taken. It stood at 74 deg. Fah. 

The gas was then lit, and when the water was turned on 
until 45 cubic centimetres flowed through it per minute the 
average temperature shown at the top was 214 deg. This 
showed an increase of temperature of 140 deg., and the 
thermal units absorbed by the water were 6300. The tap was 
turned until 55 cubic centimetres ran through the tube, 
and the temperature shown by the thermometer was 
210 deg. Fah. The number of thermal units then absorbed 
was 7480 per minute. The following table shows the results 
of the experiments :— 


Table A. 

Cubic c.c.’s Thermal 
running Temperature Temperature Difference units 
through at of water of absorbed 
tube per E. at inlet. temperature. by the 
minute. water. 

deg. deg. deg. 
55 210 136 7480 
186 112 8960 
156°5 82°5 9075 
140°8 .. 135 6l .. 8588°8 
- 118°5 39°5 7307°5 
- 86°5 12°5 3937 
350 82 8 ee 2301 
6 2460 
460 78 4 1840 


It will be noticed that the increase of the number of 
thermal units absorbed by the water as the velocity increases 
is very marked. It begins at 6300 and attains a maximum 
of 9075 thermal units per minute. Then it begins to fall off, 
but not as in the case of steam as the heater. The falling 
off is very gradual. The curve 1, Fig. 2, shows the manner 
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of increase and decrease of absorption, a very quick rise, 
with the velocity up to the maximum point, and a slow, 
almost expansion-like curve representing the decrease in 
absorption as the velocity increases. It will be noted that 
the maximum absorption point came at 100, and in the case 
of steam the maximum point lay between 100 and 150; the 
diameters of the tubes are very nearly the same. 

Both gas pipes were turned on, and the blue flames made 
large enough to envelope the water tube. The temperature 
shown by the thermometer was 212 deg. Fah., when 80 cubic 
centimetres of water was flowing through the tube per 
minute. Table B gives the record of this set of experi- 


ments :— 
Table B. 


Temperature Temperature  Differ- Thermal untts 
through E at inlet, tu: by the 

per minute. water. 

110. 191 119 18,090 
a3. 164 —. 92 15,824 
200 153 81 16,200 
260 133 —. 61 15,8380 
270 . 123 _—. 51 13,770 
350 . 110 — . 88 18 

440 . 98 2% 11,440 
470 . 90 18 8,460 
530 . 85 13 6,890 
620 78 —-. 6 8,620 


Here, again, the same kind of result is obtained as that 
shown in Table A. There is a sharp rise to a maximum 
point, and then a fall gradual, as in the last case. The 
maximum here, however, is very high—almost double the 
previous one—which shows that the absorption of heat ig g 
function of the quantity of heat supplied. The maximum 
here is 16,200 thermal units. In this case, too, the maximum 
has been pushed to a velocity of 100 cubic centimetres, fur. 
ther on. The velocity of the maximum point in this case jg 
just double that of the first, and the maximum absorption js 
very nearly double too. The shape of the drop of the curve 
of the second one, curve 2, Fig. 2, is very nearly the same ag 
the first. In the first the absorption of heat at a velocity of 
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500 is 1600 thermal units; and in the second curve, at the 
same velocity, the absorption is £000 thermal units. 

A third experiment was made with gas from two pipes, 
both turned on, and the gas flame enveloped the tube. The 
gas thus heated the tube considerably, and greater rates of 
flow of the water were obtained within the temperature of 
boiling point and that at which the water was admitted, viz , 
75 deg. Fah. The temperature of the water was taken as it 
flowed from the india-rubber tuba. Under these conditions 
there would be a slight fall of temperature between the point 
where the water left the copper tube and where it left the 
india-rubber tubing, and that fall would be greater for the 
higher temperatures. It would therefore lower the readings 
very slightly at the lower points of the absorption of heat 
curve. 

There were always some irregularities in consequence of 
the heat of the gas varying at places. But the direction of 
the curve was very apparent.. See Fig. 3. 


TABLE 

Cuhie c.c.'s Difference Thermal 
per of units 

minute. temperature. absorbed. 
150 105°5 15,825 
165 93°5 15,427 
320 62 19,840 
480 445 21,360 
920 17°25 15,570 


Here the maximum point is when the velocity of the water 
is measured by 480 cubic centimetres. And again it will be 
seen that it has been pushed forward until it is at a point 
more than four times further on than that shown in Table A. 
This coincides with a greater quantity of heat supplied to the 
outside of the tube. 

It is thus seen that (a) the absorption of heat by water, 
when passing through a glass or metal tube, and heated by 
steam or by hot gases, is a function of the velocity of the water 
and of the quantity of heat present in the heat source; (b) the 
absorption increases with the velocity of the water up to a 
certain point, which depends on source of heat; (c) the 
absorption falls off after a certain velocity, and this appears 
to depend on the nature of the source of heat, and it may 
depend very considerably on the kind of motion which the 
water has in the tube. At these velocities, does the water 
move rigidly through the tube, and does it fall in absorption 
power, because the heat has not time to be conducted to the 
inner layers of the moving water ? 


STEAM FIRE-FLOAT FOR THE LONDON COUNTY 
COUNCIL. 


AT a meeting of the Council on Tuesday, the Fire Brigade Com- 
mittee reported as follows :—We have had under consideration the 
following tenders, referred to us on 13th June, 1899, for the con- 
struction of a twin-screw fire-float for the Fire Brigade. Messrs. 
G. Napier and Son, Southampton, £6311 1s.; Prince’s Dry Dock 
Company, Rotherhithe, £7186 ; Messrs, MacColl and Co., Limited, 
Belfast, £7654 ; and Messrs, A. W. Robertson and Uo., Canning 
Town, £8020. The chief officer advises the acceptance of the 
lowest tender, subject to certain modifications being made in the 
design submitted by Messrs. Napier and Son. The result of the 
inquiries made by the solicitor as to that firm’s financial position 
and competency to carry out the work seems satisfactory, and we 
are of opinion that the tender should be accepted. The price is 
considerably above the amount that we were led to expect would 
be quoted for the craft, but the difference is no doubt to some ex- 
tent explained by the circumstances that the vessel is an experi- 
mental one, and that the difficulty of promptly obtaining steel 
plates is pompeees. and consequently the cost is increasing. 

On the new appliance being delivered a tug and a raft with a 
steam fire-engine thereon will be disposed of. The original cost of 
these appliances was £2560. The Council’s regulations—see Stand- 
ing Order No. 277—provide that expenditure on additions, altera- 
tions, and improvements to machinery may, to the extent to which 
the value of the machinery is increased beyond the original cost, 
be charged to capital—short period—account. Of the contemplated 
expenditure on the fire-float, £3751 15s. me therefore be a capital 
charge ; the balance (£2560) being a charge on rate. The 
necessary provision has been made in the estimates, —_ and 
maintenance, for the current financial year, and we have forwarded 
to the Finance Committee an estimate on vapital of £3751 15s. ; and 
we recommend :— 

(a) That the estimate of £3751 15s. submitted by the Finance Com- 
mittee in respect of — of the cost of a new fire-float for the Fire 
Brigade, be approved, 

(6) That, subject to the firm undertaking to make certain 
modifications in the design to the satisfaction of the chief officer 
of the Fire Brigade, the tender of Messrs. G. Napier and Son to 
supply for 11 15s, a fire-float containing pumping and pro- 
pelling machinery be acce’ ; that the solicitor do prepare a con- 
tract with the firm ; and that the seal of the Council be affixed to 
the contract when ready. 

' (c) That, in accordance with the Council's resolution of the 

21st March, 1899, the sum of £20 be paid to each of the following 
firms, who submitted detailed drawings and specification of a fire- 
float for the Brigade, namely, Prince’s Dry Dock Company, Messrs. 
MacColl and Co., Limited, and Messrs. A. W. Robertson and Co. 
The consideration of this report was postponed till the noxt 
meeting. 
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AN ELECTRIC FIRE WAGON. 


For some years past the Municipal Fire Brigade in Paris 
has been looking to the substitution of mechanical for horse 
power in the propulsion of the fire engines and other vehicles 
employed in this service, and numerous experiments’ have 
been carried out, first with petroleum motors and then with 
electricity, but it is only recently that any really satisfactory 
result has been attained. The object, of course, is to utilise 
a power which does not require any preparation for getting 
the vehicle to the scene of a fire. Petroleum motors, despite 
the considerable advance that has been made of late years in 
adapting them to vehicles, cannot always be relied upon, and 
it is obvious that no risk can be run of any mechanical 
derangement taking place at a critical moment. Whether 
electric mechanism can be rendered perfectly reliable for 
such vehicles has yet to be proved, but the experiments 
carried out by the Sapeurs Pompiers during the past few 


CI, and on the other with the winding gear K by the chain 
. By operating the winding gear by means of the wheel 
L the reel can be raised or lowered until it touches the 
ground. The reel carries 160 metres of hose pipe. In the 
body J there are three nozzles and 80 metres of hose. In the 
fore part of the car Q is the electrical apparatus, composed 
of (1) a volt meter registering up to 120 volts; (2) an ampére 
meter; (3) a cut out of fusible lead; (4) a switchboard, 
which can be fitted either with the ordinary switch for con- 
necting up the cables or a movable plug which, as a mea- 
sure of precaution, can be taken away to prevent the vehicle 
from being started; (5) a series of switches for the head- 
lights, and the lamp for lighting the volt and ampére meters ; 
(6) a switch for two arc lamps of 10 ampéres, which may be 
employed, if necessary, to light up the scene of the fire. 
The vehicle has been designed and constructed by the 
technical section of the Paris Fire Brigade, under the direction 
of Capitaine-Ingénieur Cordier, and the electrical equipment 


Fig. 2—ELECTRIC FIRE WAGON 


months have been highly encouraging, and they have already | 
| Accumulateurs B.G.S., which works under the patents of MM. 


decided to build several other electric cars in the event of 
the results of the exhaustive trials being equalled in daily 
practice. 

The vehicle, an illustration of which we give in Fig. 1, 


weighs 1740 kilos., and the total weight, including the | 


men, hose, ladders, &c., is 2400 kilos. With a single charge 
it will run for four or five hours at the rate of 15 to 20 kiloms. 
an hour. As will be seen from the elevation, Fig. 2, the 
body of the car and all the mechanism are mounted on an 
underframe built up of channel sections of steel. The fore 
part of the car is carried on a jointed axle, and supported by 
a triple spring, and the rear part on an ordinary axle with a 
single spring. The whole of the tractive effort is exerted on 
the underframe by means of the adjustable shaft E, which 
is also used for tightening the chain. The body of the 
vehicle is divided into two parts M and N, the former consti- 
tuting the seat for the two drivers, one of whom mani- 
pulates the larger steering wheel V, the combinator 
—the use of which is explained later on—by means of a 
small wheel, and the brake pedal, while the other operates 
the signal horn by means of another pedal. There are 
seats on the vehicle for six men. The hose reel is composed 
of a drum mounted on two wheels. At each end of the axle 
G of the reel there is a trunnion or spindle on which is a 
ring, connected on one side with the underframe by the chain 


has been constructed by the Societé des Voitures Electriques et 


Bouquet, Garcin et Schivre, of Neuilly-sur-Seine. The motor 


| is of the T3, type of 4000 watts, and the battery is composed 
| of 44 cells of the V19 type. These cells are placed in the 


metallic box D D, suspended from the underframe by spiral 
springs. The first trials carried out by the Sapeurs Pompiers 
with these accumulators resulted in a speed of 20 kiloms. an 
hour on good level road with a discharge of 48 to 50 ampéres, 
and a speed of 16 kiloms. with a discharge of 35 to 40 ampéres. 
The total weight of the battery is 520 kilos., and it has a 
capacity of 160 ampére hours when the discharge lasts 
over six hours. The B.G.S. cells are of the paste 
type, and it is claimed that they are entirely free 
from molecular action, and there is no liability of the 
plates buckling. This result has been attained simply 
by the process of manufacturing the lead paste, as there 
is nothing particular in the construction of the cell itself. 
The connections are soldered by a special process which 
renders them inoxidisable, so that no attention has to be 
given to the cleaning of these, and it is claimed that 
this system suppresses any danger of the cables burning. 
The types of cells most usually employed are composed of 11, 
13, 15, 17, and 19 plates. The capacities in ampére hours in 
relation to the weight of the plates when working under ordi- 
nary conditions for the driving of vehicles, are as follows. 


The average potential for the complete discharge is 1-95 volts. 
The external dimensions and the capacity of the different 
types are given in the following table :— 


Types of cells. 
A 
vis |} Vi5 VI7 | Vio 


Number of plates .. .. ..| IL 13 | 17 19 
height .. + |265 mm./265 mm |265 min |265 mm. 265 mm. 

Dimensions; tength .. ..79mm. |93 mm. mm. 121 mm./135 mm. 


width «110mm |!10 mm /|t10 mm mm.'110 mm. 
Total weight of cell... .. ..| 5890 k. | 6950 k | 8010 k | 9100 k. /10,180k. 
Weight of electrodes .. ..| 4050k. | 4800 k. | 5525 k. | 6280 k. 7020 
Weight of a battery of forty-| | 
four cells... | 258 k. 306 k. | 253 k. | 400k. 448 k. 


Capacity in ampére hours,| 

ischarging in 5h.9 min...| 83°5 | 99°1 | 114 | 129°6 | 150 
Capavity per kilo. of plates ..| 20°65 20°65 | 20°65 | 20°6 | 26°65 
Normal current in ampéres | | 

| 19°2 | 22°2 | 25°1 28 
Normal power in watts per) } | | 

87°5 | 48°38 | 49° | 54°6 
Normal power in watts per | 

battery of forty-four cells..| 1408 1650 | 1905 | 2156 2402 
Energy in watt-powers per | | 

Energy in watt-powers per, } | 

battery of forty-four cells | 7251 8452 9812 | 11,004 | 12,370 


The Peukert law with respect to this cell is expressed in 

the analytic formula: 

t 1176 = 225-226, 

and this coincides exactly with what has been met with in 
practical experience. With the potential and rate of dis- 
charge usual in motor vehicles, the capacity of the B.G.S. 
accumulators is from 20 to 22 ampére hours per kilogramme 
of plates. With a six hours’ discharge the 15-plate battery 
gives off one horse-power for each 26 kilos. 

The motor is also of the B.G.S. type. On the same arma- 
ture are wound two distinct circuits, but there is only one set 
of field magnets. The windings are in the proportion of 5 to 3. 
Each of these coils is served by a distinct collector, and 
consequently they can be coupled in four different ways, as 
shown in the accompanying figures. The number of coils in 
play in these four combinations is in the following pro- 
portion :—- 


5 +3 = 8, 
5 = 5, 

= 


The counter-electromotive forces are also proportionate to 
these figures. Supposing, if excited uniformly, the speed of 
the vehicle is 6 kiloms. an hour with the first combination, 
it becomes with the others:—6 x $ = 9°6 kiloms. per hour; 
6 x § = 16 kiloms. per hour; 6 x § = 24 kiloms. per hour. 
A “combinator” is provided for giving these various com- 
binations. 

The great advantage of this system is that the four speeds 
can be obtained without changing the coupling of the battery 
or varying the excitation ; consequently the motor is always 
excited normally, and the brushes will run with the minimum 
of sparking, while the vehicle can be driven at any required 
speed without there being any anxiety as to the working of 
the motor. This arrangement, moreover, does not complicate 
the motor, which resembles in every way a two-collector 
motor. The motor used in the vehicle in question is the 
ordinary type of carriage motor of 90 volts and 25 ampéres. 
It is made very flat, so as to be scarcely visible underneath 
thecarriage. A combinator is provided for giving the various 
combinations already alluded to. 


WORKMEN'S COMPENSATION CASES. 


May 24th.—Aberdare County-court.—Plaintiff, Jane Thomas ; 
defendants, Bwllifa and Merthyr Dare Steam Collieries (1891), 
Limited. This was an action by the plaintiff to recover compensa- 
tion in respect of the death of her son. The evidence showed that 
the deceased, Henry Farr, whilst e as a haulier at the 
Bwllfa Colliery, had up to the date of his death lived apart from 
his mother, but contributed 3s. per week towards her maintenance. 
Calculated upon that basis the defendants srg £23 8s. into Court, 
as three-parts contribution, and pleaded that under the Compen- 
sation Act their liability was thus discharged. The Judge decided 
that the defendants’ argument as to three years’ contribution was 
untenable ; but there was a possibility of the allowance being de- 
creased in case the deceased had married, and consequently there 
would be judgment in plaintiff's favour for £60 and costs. 


May 31st.—Rotherham County-court.—Plaintiff, Lydia Allott ; 
defendents, Dennis Davy and Arthur Mangham. The plaintiff, who 
claimed £300, was the legal personal representative of Matthew 
Allott, her husband, who had been employed as a colliery deputy by 
the defendant company, and who was crushed to death on February 
24th last. In addition to the widow, two daughters and a son 
were entirely dependent on the deceased, and three sons partially 
so. It was stated that whilst Allott was following his ordinary 
occupation at the pit on February 24th, there was a slip of roof 
and side in the colliery workings, completely burying him. The 
only witness who could possibly throw any light on the cause of 
the accident was a boy named Alfred Rodgers, a hanger on, and 
who said that he was going to ring a run of corves off, and opened 
a trap door, when he saw the deceased. Rodgers asked him to 
pull the rope over the pulley, and whilst he was doing this he 
(Rodgers) heard a prop crack. Allott held up his —— and the 
timber fell, and with it 17 tons of coal, which buried him, The 
earnings of the deceased during the whole of the three years im- 
mediately preceding the death amounted to £291. This was 
made up of 35s. per week. The respondents alleged that Allott 
was not killed by a fall of roofs, but by a fall of side, and if he 
had done certain things he would have escaped the accident. 

The lad, Albert Rodgers, was examined, and bore out the state- 
ment made as to the accident. He said the prop which cracked 
had been in position about six months. Cross-examined: The 
noise came from the bars—the bar end at the top of the prop. 
He held the lamp up and tried to get out of the way, but the 
fall took place before he had time. 

It was stated on behalf of the defendants that after the evidence 
of the boy, who was on the spot, the case would not be contested, 
so far as the facts were concerned. The defence resolved itself 
into the form of an objection to the awarding of any compensation, 
on the ground that Allott was not a person coming within the 
definition of a workman. The deceased had occupied his position 
as a colliery ae during the last fourteen years. His wages had 
been paid weekly. 

The Arbitrator here asked whether there were any rules, either 
general or special, relating to deputies, and was referred to the 
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rule by which the duties of deputies were defined. Attention was 
called to the wording of the Compensation Act, which set out 
‘*every person who is engaged in employment whether by way of 
manual labour or otherwise.” The contention of the defendants 
was based upon the last four words, ‘‘manual labour or otherwise.” 
A-workman must be engaged in the employment to which the 
Act applied, and it made no difference whether he was engaged 
in the way of manual labour or otherwise. He must primarily 
work with his hands, and not with his head. Manual work must 
be his real and substantial work, in spite of the fact that he had 
to use his brain. Allott would sign the general contract book, the 
same as the miners and other workmen. Under-managers also 
signed, but not the manager, because he was certificated. By the 
contract the men undertook to abide by the rules, It was clear 
from the rules that there was an intention to make the person 
described as a deputy, a person having some authority, and as 
being in a different position from an ordinary workman. 

The Arbitrator: The manager of one of our large steel works 
would not be a workman, The defendants’ counsel said that was 
so. A gue ped of men, and that was the position of a deputy 
of a pit, could not be considered a workman. The Arbitrator said 
he should like to know if a deputy could issue a summons against 
his master under the Employers’ and Workmen’s Act. That was 
the best test they had. The defendants’ counsel argued in the 
negative, and cited a case in which the guard of a railway train 
had not been regarded as a workman under the 1875 Act. Mr. 
Arthur Mangham was put in the witness box. He said he 
was the certificated manager of the mine at the time of the 
accident. Allott was a deputy. The mine was only small, 
some sixty men and boys being employed. Allott had a standing 
wage of 35s. per week. He had absolute authority when the 
manager was not present. He had no manual work to do, and no 
other duties except those mentioned in the special rules.— 
Cross-examined : Deceased had stirred up the fires of the 
ventilating furnace. He had also lit fires on a Sunday. It was 
the deputy’s duty to see that the ventilation was attended to. 
Plaintiff's counsel submitted that the contention now raised, that 
a deputy was not a workmen within the meaning of the Compensa- 
tion Act, ought to have been stated in the particulars. It wasa 
most important point, and he was disposed to take the learned 
Arbitrator’s suggestion to apply for an adjournment. The 
Arbitrator coincided with the view that the question was very 
important. It was, he believed, new so far as the Court of 
Appeal was concerned. An adjournment was agreed to. 

On the resumption of the hearing a week later, the defendants’ 
counsel, said the point was as to whether or not the words “or 
otherwise ” used with ‘‘manual labour” ejusdem generis with 
respect to the word labour. In order to bring a person employed 
in any mine so as to entitle to compensation the person employed 
by manual labour or otherwise must be employed manually. He 
took this distinction from reading the various cases decided under 
the Employers’ Liability Act, 1880, and the Employers’ and Work- 
men’s Act, 1875. In the various decisions there seemed to have 
been laid down by the judges a distinction between manual labour 
and employment otherwise of a manual nature. He referred to 
the case Morgan v. the London General Omnibus Company, where 
under the Employers’ Liability Act of 1880 it was held that an 
omnibus conductor was not a workman who was entitled to recover 
compensation. In the case of Cooke v. the North Metropolitan 
Tramways Company, there was the question raised as to whether 
a tramcar driver was a workman within the meaning of the 1880 
Act, and it was held that he was not. It was further argued that, 
seeing there were persons who were not included in the old Act, 
it was thought they might be very well brought within the sco 
of the newer Act without a very heavy strain being put upon the 
employers. It was for this reason that the words in the Compen- 
sation Act, 1897, were different in form from those of the Em- 
ployers’ Liability Act, 1880, and were somewhat more extensive, in 
that they would include persons who would not strictly be said to 
be employed in manual labour, but who could well be considered to 
be engaged in manual work. It was also submitted that it never 
could have been the intention of the Legislature to include a 
person such as the man who had unfortunately met his death in 
the respondents’ pit. If it had been the intention, certain pro- 
visions of the 1897 Act were totally absurd, for the whole of the 
sections must be read together. Counsel cited the first schedule, 
which mentioned the scale of compensation to be paid, as showin 
that it was not intended to include all classes of persons employ 
inamine. If there had been such a wish, the limit of compensa- 
tion would not have been £300. If a manager was not embraced 
in the Act, then the same might be said with regard to the under- 
manager, and the deputy, for each of them was a person whose 
duty was defined beyond question by the Coal Mines Regulation 
Act ; they were persons who had charge or control of the work- 
men in the mine. 

In his reply the plaintiff's counsel said that the Compensation 
Act did not follow the Act of 1880 or the Act of 1875. The only 
defence raised to the claim was whether Allott was a workman 
within the meaning of the Compensation Act. He quite admitted 
that all the cases decided under the 1880 and the 1875 Acts went 
to show that the persons must be —— inmanual labour. When 
they turned to the Compensation Act, they found the definition 
workman framed in such a way as to overrule the narrower con- 
struction which had before been placed upon it. A workman 
included ‘‘ every person who was engaged in an employment to 
which this Act applied,” and added, parenthetically he presumed, 
‘* whether by manual labour or otherwise.” It was admitted that 
Allott was employed in a place to which the Act applied, and the 
only question was as to whether compensation was payable by the 
respondents. He submitted that the words “‘ or otherwise,” fol- 
lowing the words ‘‘ whether engaged in manual labour,” meant a 
person engaged in employment to which the Act applied. If that 
were so, the applicant must be successful, 

The learned Arbitratcr, after stating the nature of the claim, 
found that Allott did come to his death by means of an accident 
within the meaning of the Act of 1897. One defence raised was 
that of serious and wilful misconduct, but no evidence had been 
tendered. Another defence was that Allott was not engaged in 
an employment to which the Workmen’s Compensation Act of 
1897 applied. For fourteen years Allott had worked as a deputy 
in the mine, and from the special! rules it appeared that he was a per- 
son who had the superintendence of others, and had certain responsi- 
bilities in addition, but so far as the special rules were concerned, he 
was note ed in actual handicraftsman’s work. There wassome 
evidence that he had lit fires, but that would not interfere with 
the general nature of hisemployment. Was sucha man entitled to 
compensation under the Act of 1897 ? They must take it, generally 
speaking, that Allott was a man who worked, and that the chief 
portion of his work was manual and not mental labour. The real 
crux of the question was the definition of a workman, which 
was contained in the 7th Section, ‘‘A workman includes every 
person engaged in an employment to which this Act applies, 
whether by manual labour or otherwise.” He took it that 
‘*manual labour ” was a general expression, and that ‘‘or other- 
wise ” meant something different from it. It seemed to him—the 
learned Arbitrator—that he must hold this view, and that it did 
apply to the case of Allott, who was a man engaged in an employ- 
ment at weekly wages, and was killed as described in the evidence, 
Allott’s representative was entitled to compensation, Allott him- 
self being a person to whom the Act applied, and he eventually 
found for goko 8s., and allowed costs on the higher scale in con- 
sequence of the importance of the proceedings, 


June 5th.—Middlesborough County-court.—Plaintiff, Geo. Harris ; 
defendants, Messrs. Bolckow, Vaughan, and Co, is was an 
action by the Plaintiff to obtain compensation for the loss of his 
son, Andrew Harris, 24, a boiler smith, who was killed on 
December 19th, 1898, by falling off a roof at the Eston Steel 
Works, The case for 


@ applicant was that the deceased had 


been engaged at the time in erecting a chimney, employed by 
Mr. James, a contractor to Messrs, Bolckow, Vaughan, and Co. 
He was a skilled workman, earning £3 a week, paying his father 
103. for board and lodging, and 10s, into the family fund, as the 
father had an invalid wife, two daughters at home, who attended 
to household duties, ason earning 15s, a week, another earning 4s., 
and another daughter, age 10, attending school. The father 
earned 38s. a week, It was contended that the father ‘‘ depended” 
upon the deceased, and that from the loss of his son he had been 
deprived of comforts he had formerly, according to his station of 
life, enjoyed. The defence was that there was no ‘‘ dependence ” 
upon the son, that the deceased had not been employed by 

essrs. Bolckow, Vaughan, and Co., but by a contractor, and that 
the work upon which the deceased had been engaged was an 
ancillary to and incidental—not a part of the process or undertak- 
ing of the firm. The Judge said that he felt it was necessary to 
show absolute depend for ies of life, and not merely 
the deprivation of benefits, and upon this point thought he must 
decide against plaintiff. It was further urged by the defendants 
that it would be straining the law if it were decided that an able- 
bodied man in work earning wages was in a state of ‘‘dependence.” 
The applicant was thus non-suited, but the case adjourned on the 

uestion of costs that defendants might, on the suggestion of the 

udge, consult his clients as to whether they would not bear the 
costs, considering it was a novel point. 


June 6th.—Manchester County-court.—Plaintiff, Patrick Cannon ; 
defendants, Messrs. Robert Neill and Son, contractors, Strange- 
ways. The applicant, in the course of examination, said that he 
was a bricksetter’s labourer, formerly in the employ of Wm. 
Healey. In September last he was working on the new Corn 
Exchange Buildings in Fennel-street, on a sub-contract held by 
Mr. Healey from Messrs. Neill. Messrs, Neill had also a number 
of men employed at the same place. On the 2lst September 
Neill’s foreman obtained the assistance of several of Healey’s men 
to help in getting some iron columns into position, Applicant was 
helping when one of the planks broke, and the column fell on 
— side, inflicting severe injuries. He was in the 
infirmary two months, and afterwards at Cheadle Convalescent 
Home one month. He was now unable to follow his employment. 
He was 68, and his wages, when employed, were 21s, 7d. per week. 
It was contended, in defence, that Messrs, Neill were not liable. 
There was no general agreement that men should be lent by the 
sub-contractor at any time. It was only when directly ordered by 
their own foreman that they could go to assist. The man was not 
in the employ of Messrs. Neill, and they were not responsible, 
The foreman for Messrs. Neill and Son was called, and denied that 
there was any agreement for Healey’s men to assist. On the day 
in question he admitted having asked for a number of them, but 
not at the time of the accident. The Arbitrator, in giving judg- 
ment, said the contention that the applicant was a servant of 
Messrs. Neill at the time of the pes a had not been upheld. 
On the earlier occasion when ordered to assist by his foreman he 
was really so, but at the particular time in question he was not, 
The application would be dismissed. The defendants did not 
press for costs, 


June 10th.—Court of Appeal.—Plaintiff, Brown; defendant, 
Scott.—This was an appeal from the award of the Judge of 
the Durham County-court. The applicant was a boy of the 


age of thirteen. The evidence showed that he was e ed b 
a foreman named Holmes to work for his i ap is wor 
was to carry picks, He also acted as signal boy to a crane 


worked by Holmes. He also trimmed lamps, and a fortnight 
before the accident he oiled a crusher by Holmes’s orders. On 
the day of the accident Holmes ordered him to carry water, 
and after dinner to gather bags. The employer was at the time 
engaged in making a reservoir, and there were a number of 
sheds in which were machinery. A man named Ebden, who was 
in the same employment, but not under Holmes’s orders, was in 
charge of a machine in one of the sheds. Edben told the boy he 
was to oil his machine. The boy asked, ‘‘ Who says so?” Ebden 
answered, ‘‘ Your boss,” meaning Holmes, Holmes had not, in 
fact, given any such order. The boy objected to oil the machine 
while it was in motion ; but Ebden refused to stop the machine, 
and told the boy to get on, or he would tell Holmes, The bo 
proceeded to oil the machine, and while doing so his foot slipped, 
and he sustained injuries, The County-court Judge thought that, 
although oiling the machine was not part of the applicant’s 
regular work, yet, as he did so pursuant to Ebden’s orders, the 
accident arose out of and in the course of his employment, and he 
made an award in the applicant’s favour. The employer appealed. 
The Court the appeal, LorpD JUsTICE VAUGHAN 
WILLIAMS 
Lorp Justice A, L, SMITH said the question was whether there 
was any evidence on which the County-court Judge could find that 
this accident arose out of and in the course of the boy’s employ- 
ment. The evidence showed that his duties were not confined to 
any particular part of the place where the work of making this 
reservoir was going on. He seemed in fact to be a jack-of-all- 
trades, and the oiling of machines seemed to have been at least 
one of his various duties. He could not say that there was no 
evidence to support the finding of the County-court Judge, and, 
therefore, in his opinion they ought not to upset it. 
Lorp Justice Ricsy delivered judgment to the same effect. 
Lorp JusTIcE VAUGHAN WILLIAMS said he was sorry to differ 
from the other members of the Court, but he thought there was no 
evidence to support the finding of the County-court Judge. It 
seemed to him that to hold there was such evidence was equivalent 
to holding that in all cases where a boy was employed in a factory 
and was asked by some one senior to himself to do something which 
was not within his regular duties, that made what he so did some- 
thing done by him in the course of his employment, 


AUSTRALIAN NOTES. 
(By a Special Correspondent.) 

THE Royal Agricultural Show was held in Sydney last month, 
and had an unprecedented success, in the face of one of the worst 
seasons on record. The gate receipts amounted to £9183 this year 
as against £696 for the year 1881, the year the society was 
established. In the machinery section there was nothing calling 
for any special comment, the usual exhibits being shown, the 
greater number by agents of English and American houses, 

During some recent gales the German warship Cormoran ran on 
a reef off the Coast of New Guinea ; after a deal of labour and a lot 
of the material being jettisoned, the ship was re-floated, and was 
brought up to Sydney, where she is now in Mort’s Dock receiving 
a thorough overhaul, It is reported that the contract with the 
Mort’s Dock Company for repairs totals £10,000, while an 
additional £15,000 will have to be spent to replace the machinery 
and stores. 

For a number of years now legal actions have been taken with 
— to the McArthur-Forrest patent for the use of cyanide in 
gold recovery. Some of the Colonies have refused their amend- 
ment to the specification of the patent. The matter has reached 
another stage in Victoria. The full Court has decided in favour of 
the patentees, thereby upsetting the decision of the Commissioner 
= Patents, — that the — of cyanide in Victoria road 
the purpose of gold recovery will require to pay royalty—the 
jt i is said to amount to about 1s, in the £1 of gold a 

A new central station is to be built at Brisbane, A well-known 
firm of contractors in Sydney—Phippard Brothers—has secured 
the contract for a sum of £36,877. Some extra work required in 
—— of the building will run the contract up £5000 or £6000 
ex 


Professor Warren, of the Sydney University, has been making a 
test of the breaking strain of a flexiblesteel wire rope from the firm of 
Bullivant’s Australian Company, Limited. The ropes from which 
the tested portion was cut are for lifting the movable portion of 
the bridges now in course of construction by the Government over 
the Paterson River at Hinton and over the Tweed River at Murwil- 
lumbah, N.S.W. 

The i which was guaranteed to stand a tension of 60 tons 
on a single part, stood a pressure of 66 tons, before the first wire 
broke, and 70} tons before the rope failed altogether. The pieces 
tested were 10ft. long, 44in. in circumference, and made in six 
strands of thirty-seven wires to each strand, and weighed 19 1b, to 
the fathom, 

The address delivered by the President, Mr. H. B. Howe, 
works manager, Eveleigh locomotive workshops, New South Wales 
railways, before the Engineering Association of New South Wales, 
deals entirely with the history of the New South Wales railways 
and their development since their opening. 

Mr. Howe refers to the latest type of locomotive in use on these 
railways, which was designed by the chief mechanical engineer, 
Mr. Thow. There are twenty now at work, and twenty-five under 
construction in England. e total weight of the engine and 
tender in working order is 240,240 lb., of which 133,168 lb. rests 
on the coupled wheels, and 14,112 1b. on the bogie wheels, The 
tender loaded weighs 92,777 1b., as compared with that of the first 
engine of 8937 lb., and it is capable of hauling behind the tender 
a load of 700 tons on a grade of 1 in 70, These locomotives will 
take a load equal to what would have been taken by 3} engines of 
0 old type. The consumption of coal averages 80} 1b. per engine 
mile, 

Reference is made to the alteration in the centre of gravity of 
boilers, which Mr. Howe discusses as follows :—‘‘ The great feature 
which has rendered it possible to construct locomotives of the great 
power we now have in use is due to the raising of the centre of 
gravity. One of the wap conditions laid down by designers 
in the early days was to endeavour to keep the centre of gravity 
of the engine as low as possible with a view to minimising the 
oscillation and thereby the risk of derailment, more especially 
when rounding curves. ‘The adoption of this practice has had a 
very decided influence in retarding the development of the loco- 
motive, as the maximum diameter of the boiler was determined by 
the distance between the driving wheels, thus limiting its size and 
power ; further, if it was desired to extend the fire-box backwards, 
it had to be carried over one of the axles, this making it very 
shallow, which resulted in the following disadvantages, viz.:—Very 
imperfect combustion, and thereby excessive heating of the tube 
plates and consequent leaking of the tubes. The continental 
engineers were the first to depart from the ordinary practice which 
was necessitated by the calls for greater power, and the English 
and American builders soon followed in adopting it. 

‘Tn the older types of locomotives the distance from the top of the 
rails to the axis of the boiler was on the average 5°25ft., but in 
England during the last twelve years the practice in constructing 
express engines has been to increase this distance to between 
7° 21ft. and 7°47ft., and in America to 8°95ft., and it will be 
noticed that in the engine built by the Pittsburgh Locomotive 
Works it has been raised to 9ft. 3in. The departure in this direc- 
tion from the old practice which, on looking back, might be termed 
a préjudice, has proved most conclusively that it has everything in 
its favour, and the leading advantages may be summed up as 
follows :—That within certain limits that have not yet been reached, 
the raising of the centre of gravity results in decreasing the strains 
on the axles, cranks, and other parts of the engine, and also on 
the permanent way, thus reducing the cost of maintenance, and at 
the same time the running is much smoother, owing to the springs 
coming more into play under the action of lateral motion. The ten- 
dency toderailmentis alsodecreased owing to the increase of the load 
on the outer rai], when rounding curves at high s s. The raising 
of the centre of the boiler above the tires of the driving wheels 
was the cheapest and simplest method of allowing of an increased 
diameter of boiler, and consequent increase in the power of the 
engine at the same time, as the weight of the boiler is only about 25 
per cent. of the weight of the whole engine, for whatever height 
it is raised the centre of gravity is only raised one-quarter of that 
amount,” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


MANUFACTURED iron and steel prices are fairly maintained at tho 
rices last week mentioned, on the quarterly meeting here on the 
3th inst, is likely to see an interesting gathering, with sellers 

in poo of the whip hand of the market. 

e new price lists of the ‘‘ list” houses, as revised in accordance 
with last week’s 103, advance in marked iron, are now available. 
The Earl of Dudley’s list shows:—L.W.R.O. crown bars, 
£9 12s, 6d.; ditto best, £11; ditto best best, £12 10s.; and 
ditto treble best, £14 10s. His lordship’s ‘‘Hurst” crown 
qualities of bars are :—Ordinary, £8 ; best, £8 10s.; and double 
best, £9. Angles are 5s. per ton extra, and tees 15s, per ton 
extra as regards the best brands. Messrs. William Barrow and 
Sons declare their ordi bars £9 ; best, £10 10s.; and best best, 
£11 10s.; scrap bars, £10 10s. to £11 10s.; and plating bars, 
£9 10s. to £11 10s, Angles are £9 10s., £11, and £12, according to 
quality, and hoops are £9 103, to £11. B.B.H. plates and sheets 
to 20 w.g. are £10; best boiler plates, £11; treble best, £13; 
and extra treble best, £16. The new prices of John Bradley and 
Co. for the respective brands are :—Bars, ordinary, £9 10s.; S.C. 
crown, £10 103.; best best scrap, £13; and L—circle—charcoal 
bars, £15 10s. Hoops the same firm quotes:—Ordinary, £10; 
S.C. crown, £12; best best ditto, £14; and charcoal, £17. 
Philip Williams and Sons quote :—‘‘ Mitre” bars, gin., round or 
square, to lin., or flats lin. to 6in., £9; ditto, 4in., round or 
square, or 7in. flats, also £9. Angle iron, not extending 8 united 
inches, becomes £9 10s,; best iron, 20s. per ton extra ; bars cut to 
~~ lengths, 5s, per ton extra; “mitre” plating bars become 


It is said that some Belgian buyers want 5000 tons of pig iron 
at once, and that other agents on behalf of Belgian and German 
customers are inquiring for larger quantities, varying from 10,000 
to 20,000 tons, Though investigations fail to establish the accuracy 
of the figures, there is no doubt that some continental demand is 
being expressed in this district. This is no new thing for the 
North of England, which is in the habit of supplying Belgium and 
Germany pretty freely. Butas firms in that part of the kingdom are 
so fully engaged upon home account, the Midlands have been 
resorted to temporarily as a source of supply. A portion of the 
desired material has, it is understood, been obtained, but the full 
demands have been by no means satisfied, since Staffordshire iron- 
masters are quite fully occupied, as are their North of England 
fellow-manufacturers, and are equally as averse as they are to 
enter into forward contracts on foreign account at a time when 
they can have as much home work as they care to take in upon 
terms which give them the advantage of a rising market. Pro- 
ducers ask 65s, to 67s, 6d. for part-mine, 80s, for hot-air all-mine, 
and 57s, to 60s. for common forge, Northamptonshire brands are 
quoted 65s, to 70s, 

The South Staffordshire Mines Drainage Commissioners adopted, 
on Wednesday, a report from the Sub-committee appointed in 
October last to deal with the drainage of the Tipton district. The 
Committee had had before them a scheme prepared by Messrs. 
E. Howl and E. B. Marten for the laying down of fifty 


electrical pumping stations where ordinary pumping was impracti- 
cable, Ten miles of drainage had already been cutat a cost of £2000, 
which it was 
sanction had 


—< to transfer to capital account. Parliamentary 
n obtained to the borrowing of £20,000, and the 


| = 
| 


Jury 7, 1899 


THE ENGINEER 


23 


Committee recommended that an instalment of £5000 should be 
immediately applied to pay the cost of gravity works now in 
rogress. It was also recommended to lay down an experimental 
Nectrical plant, to cost £500, the cost to be defrayed out of capital 
t. 
“Tho sale is announced to take place on Thursday next, July 13th, 
of the well-known Bradley Iron, Steel, and Tin-plate Works, with 
the mines and minerals, This is an important re rty, situated 
at Bilston, about 10 miles from Birmingham, an Of trom Welras. 
hampton. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A very satisfactory indication of the exceedingly 
healthy position of trade generally is afforded in the fact that the 
continued strong upward move in prices is so well maintained 
without any real disturbance of the market, or of those sudden 
speculative fluctuations which usually follow so large a rise in 
yalues as that which has recently taken place. The fact is that 
both makers and manufacturers practically command the situation, 
and merchants and dealers are compelled to operate cautiously, 
whilst consumers have no other option but to pay the current 

rices of the day as necessity arises to cover requirements, The 
enormously increased cost of production, although for the 

resent it has apparently no appreciable effect upon the 
activity of trade generally, is, however, naturally being re- 
“| with some anxiety as to the future, and the very large 
advance in castings that has taken place during the last few 
months, which in some quarters, it is complained, is quite out of 
roportion to even the advance in raw material, is a [serious item 
or engineers. Inaddition to the rise in both pig and finished iron, 
coke, which is the main fuel for many industrial operations, goes 
on advancing — ; and slack, ? wong J asa necessary consequence, 
has also established a corresponding upward move, with coal suit- 
able for forge purposes, although not advanced to quite a propor- 
tionate extent, not improbably tending in a further hardening 
direction. 

The Manchester Iron Exchange, on Tuesday, was moderately 
well attended, and although the business doing for the most part 
was of a hand-to-mouth character, it represented a very fair 
amount of inquiry, and quite as much as either makers or manu- 
facturers cared to entertain ; some of them, in fact, quoting only 
for a limited proportion of the orders they were offered. Follow- 
ing upon the rapid and very considerable upward move in prices 
since last Tuesday’s ’Change meeting, there was necessarily some 
irregularity in the open market, merchants holding iron bought 
at much lower figures, being inclined to realise at something 
under current rates, but so far as makers and manufacturers are 
concerned, the position continues exceedingly strong. Local and 
district makers of pig iron, as a rule, were only prepared to book 
comparatively small quantities, and for these they were aski 
special prices, No. 3 foundry, Lancashire, is nominally quo 
about 72s, 6d., less 24; Lincolnshire makers, who were last week 
selling readily at about 70s, 6d., have been asking 72s, 6d. up to 
73s. 6d., with Derbyshire foundry quoted from 73s. up to 75s, net 
cash, delivered Manchester. Lancashire makers have no forge iron 
to offer. Lincolnshire is quoted 70s, 6d. net, delivered Warrington, 
with buyers at this figure, For good foundry Middlesbrough, 
76s. 10d. up to 77s, 4d., net by rail Manchester, has been quoted, 
with Scotch iron delivered Manchester docks about 77s. to 77s. 6d. 
net for Eglington and Glengarnock, but there are second-hand 
lots to be picked up in the open market at substantially under 
these figures. 

Lancashire finished iron makers have not yet followed the 
advance in other districts by any similar official upward move in 
their list rates, but it is more than probable that next week their 
prices will also be put up. In the meantime they are not booking 
except at quite 5s, over their list basis, £8 being the average of 
Lancashire bars, with Staffordshire quoted £8 5s.; sheets £9, and 
hoops £8 7s. 6d. for random to £8 12s. 6d. for special cut lengths, 
delivered Manchester district, and 2s, 6d. less for shipment, Nut 
and bolt makers report an active demand for all descriptions of 
goods, and they are also hardening up on their list basis, which with 
any further official upward move in finished iron will also be raised 
to a similar extent. 

Prices in the steel trade show a hardening tendency, but any 
further upward move is chiefly in raw material. No. 3 foundry 
hematites have been put up to 84s., less 24 5 but this figure has 
scarcely been got on actual sales. Local billets are now quoted £6 
net, delivered here. Steel bars, however, remain at £7 15s. to £8, 
with boiler plates still quoted £8 15s, to £8 17s, 6d. delivered Man- 
chester district, 

An active demand is reported in the metal market, but chiefl 
in comparatively small quantities. Prices are very firm at the full 
list rates, and with the steady hardening in copper it is not im- 
— there may be some further upward move on manufactured 


meeting with a ready sale for steam and forge purposes, but supplies 
of these are also rather more plentiful, and they are perhaps a 
shade easier to the extent that where a month or so back some- 
thing above what may be termed topes pit prices was being 
asked, buyers can now place their orders at the current basis rates, 
which for good qualities of steam and forge coal average about 
8s, 9d. to 9s, at the pit on inland sales, The gas-coal season 
is now practically over, except for occasional inquiries 
coming upon the market for special quantities, and the 
?— basis upon which contracts have been settled may 
taken at about 8s. 9d. to 9s. for ordi Wigan 
4ft. coals, and 9s, 6d. to 10s, for the better qualities of screened 
Arley gas coals at the pit. For engine fuel a brisk inquiry is 
reported generally, with a continued shortness of supplies in the 
better qualities of slack ; the advance of 3d. per ton which several 
collieries announced last week has, however, only been carried out 
to a very partial extent, and can scarcely be said to represent any 
actual upward move in prices. Common slack is still fairly plenti- 
ful, and on these there has been no attempt whatever to ay up 
prices. At the pit mouth best slack averages 6s, 6d. to 6s. 9d.; 
medium, 5s. 6d. to 5s. 9d.; common, 4s. 9d. to 5s. per ton. 

Shipping business is only moderate, with prices somewhat 
irregular, one or two Lancashire coilieries having given way 
slightly, but this scarcely affects the spr ruling quotations, 
which for the most part have been fully maintained ; the easing 
down in these special cases being in accordance with an under- 
standing arrived at when the Coalowners’ Association came to an 
arrangement, some time back, with regard to prices. Ordinary 
coals, delivered Garston docks, average about 9s, 6d.; and for 
delivery High Level, Liverpool, about 10s, 

The coal merchants, as I have previously intimated, are generally 
strongly opposing the new contract clause for regulating prices 
according to the current market rates when deliveries are made, 
and comparatively very few contracts have so far been settled. 
The Liverpool Coal Merchants’ Association have held a meetin; 
to consider the position, and have asked for a conference wit! 
representatives of the Lancashire Coalowners’ Association for the 
purpose of discussing and exchanging views on the present situa- 
tion, a letter to this effect having been forwarded to Mr, T. R. 
Ellis. Whether the Coalowners’ Association, who are very indif- 
ferent about contracting at all, will be prepared to agree to any 
material modification of the present contract clauses would, how- 
ever, seem to be more than doubtful. 

The coke trade maintains a strong position, with prices steadily 
hardening, although not further quotably advanced. At the ovens 
ordinary Lancashire furnace cokes are not quoted under 17s, 6d. 
to 18s., and 19s, has been got in special cases, whilst good foundry 
cokes are 26s, to 27s. per ton. 

Barrow.—There is very great activity in the hematite pig iron 
trade this week, and business is very brisk so far as the manufac- 
ture of pig iron is concerned, but sales are not considerable, as 
makers are very fully sold, and cannot at present increase their 
output. They have not much metal which they can dispose of, 
and have no stocks from which to draw supplies. Warrants are 
being largely dealt in, comparatively s ing, but even the 
business in this branch of the trade is not so large as speculators 
would like it to be. They cannot buy largely from makers, and 
have i depend on supplies on the basis of old contracts of 
delivery. During last week these deliveries enabled them to 
increase warrant stocks to the extent of 3811 tons, apart from 
consumptive sales effected. There is now in hand in warrant 
stores 236,854 tons, or an increase since last Christmas of 60,875 
tons. Prices are very firm at 74s. 6d. to 75s. for mixed Bessemer 
numbers, net f.o.b., and warrant iron is at 74s. 5d. net cash sellers, 
74s. 4d. buyers, There are 42 furnaces in blast, as compared 
with 40 in the corresponding week of last year, and the output is 
larger than ever previously experienced in this district. 

Iron ore isin very steady request, and sales are fully maintained. 
Raisers, however, are not able to meet the demand, and there is 
probably not more than 60 per cent. of the metal consumed by 
smelters in the district raised from-local mines. Prices are in con- 
sequence very firm, and 15s, to 16s. per ton is now the value of 
good average qualities, net at mines. Spanish ores are in large 
consumption, and in liberal supply at full prices. 

Steel makers are very busily employed, and there seems to be 
a growth of trade in rail, shipbuilding material, and cther local 
products, Rails of heavy sections are still quoted at £5 5s. per ton, 
and plates, for which there is a brisk demand, are selling at 
£7 6s, 3d. Makers are fully sold forward, and they are experi- 
encing a full demand for billets, hoops, tin bars, wire, merchant 
steel of all classes, and heavy steel castings. 

Shipbuilders and marine engineers are very busy, and are doing 
al] they can to bring up arrears of work. They do not report any 
new orders, having plenty on hand in the meantime, but they are 
endeavouring to increase the number of workmen employed by 
building houses for their accommodation. This work is too slow in 

rocess to be giving immediate service. Hence Messrs, Vickers, 
ioe and Maxim have purchased the old Guion steamer Alaska, 
7000 tons, which they will moor in the Devonshire Dock at Barrow, 
alongside of their works, and on this famous ship they will find 
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_ With regard to the proposed abolition of discounts in the finished 
iron trade, to which I referred last week, I may now state that the 
Lancashire manufacturers have definitely declined to co-operate in 
the movement, at any rate in the form in which the proposal has 
so far been put forward. One of the large firms have certainly 
expressed themselves favourable to the proposal; as, in fact, 
they already, toa large extent, quote net prices for their manu- 
factured goods, but with this exception, the response of makers to 
the proposal has been either that it is impracticable, or that it is 
one to which their customers are decidedly op , and its adop- 
tion, therefore, is altogether out of the question. During inter- 
views with representatives of one or two of the principal Lanca- 
shire manufacturers the opinion expressed to me was, however, 
favourable to the abolition of discounts, under certain conditions, 
but not in the absolute manner proposed. The feeling is, that 
whilst discounts should be allowed on accounts paid within the 
month or other stipulated period, net prices might very properly 
come into operation when accounts were allowed to run over from 
one month to another, or were not settled in accordance with other 
fixed arrangements. Probably if the proposal could be formulated 
in such a way as to meet the views of Lancashire manufacturers as 
indicated above, and also to protect what are regarded as the 
legitimate interests of the siciehieaie some scheme for the aboli- 
tion of discounts might meet with support in Lancashire, 

The activity throughout all branches of the engineering trade, 
to which I have previously referred, continues, and what little 
slackening off there may be here and there as regards new work 
giving out does not appreciably affect the position of trade gener- 
ally, Evidence of the present exceptionally brisk condition of 
the engineering trades is afforded by the extensions of works 
which are being rapidly pushed forward all through the district. 
This is especially noticeable in the industrial centre of Gorton, 
where not only is there the very large extension of the works of 
Sir W. Armstrong, Whitworth, and Co., Limited, of which I have 
already given some particulars, but Messrs, Crossley Bros., in the 
immediate neighbourhood, are extending their large works, and 
Messrs. B. and 8. Massey, another firm in the locality, are 
doubling the capacity of one of their erecting shops ; and tool- 
makers, textile machinists, and boilermakers in other Lancashire 
districts, are carrying out similar enlargements. 

Throughout the coal trade the position generally remains much 
the same as reported last week. The better qualities continue 
only in very slow request for house-fire purposes, and some of the 
pits are not running more than four days per week, whilst gener- 
ally stocks are now accumulating, although not to any great 
extent. List rates remain without quotable change, but with the 
competition of quotable supplies coming in at low, s from 
other districts, the position is not quite so strong. e lower 
qualities of round coal continue in active demand, any surplus out- 
put not just now required for house-fire consumption generally 


»dation for from 400 to 500 of their workmen, who will live 
in the saloon and second-class cabins, and take their food 
in the saloons, The idea is being favourably received by 
the men for whose accommodation it is provided. After Messrs. 
Vickers build a thousand houses on Waling Island, which are now 
in progress, the Alaska will be broken up. When a company’s 
work is so much delayed on account of the scarcity of workmen, 
owing to the scarcity of house accommodation, that it is compelled 
to take such a step as the purchase of an old liner as a home for 
400 of their hands, some idea may be formed as to the pressing 
need there is in Barrow for new houses, 

Shipping returns at West Coast ports show marked activity. 
The exports last week were 9412 tons of pig iron, and 14,313 tons 
of steel, showing an decrease of 269 tons of pig iron, and an in- 
crease of 7348 tons of steel, as compared with the correspondin 
week of last year. The total shipments to date total up to 255, 
tons of pig iron, and 250,428 tons of steel, showing an increase of 
1813 tons of pig iron, and a decrease of 26,436 tons of steel, as 
compared with the corresponding period of last year, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A GooD deal of uncertainty still prevails in colliery circles about 
the renewal of contracts for locomotive fuel. The Midland 
Company has offered 93. 6d. a ton, which is about the lowest 
market figure at present prevailing. A similar amount has been 
offered by other companies, but the coalowners decline to sell at 
that price. The coalowners find themselves in an —— 
strong position, the demand being heavy beyond precedent, bo 
on home and foreign account, while there are no stocks at the pits. 
No doubt the railway companies will be able to buy for some little 
time in the open market, and the resistance to the advanced prices 
may be postponed until the depletion of stocks in the ory a 
possession compels prompt arrangement. The price sought by the 
coalowners is 10s, 6d. per ton at the pit. is represents an 
advance of 2s, 8d, per ton on prices previously paid. For house 
coal the demand has been somewhat quieter, and only a moderate 
tonnage has been sent to London during the last week or two. 
Quotations have not altered on the official lists, though occasionally 
supplies have been obtained on easierterms. Best Silkstones make 
10s, to 11s, per ton; ordinary, from 8s, 6d. per ton ; Barnsley 
house, 9s, to 9s, 6d, per ton ; seconds, from 8s, perton. For steam 
coal, of which a large weight is being sent to the Humber ports, 
Barnsley hards make 93, 6d. to 11s, per ton ; seconds, 8s, to 8s, 6d. 
per ton, Gas coal is unchanged. dens idea of its value has been 
obtained this week by the placing of orders for the Rotherham 


Corporation Gas Department. The Parkgate seam has been quoted 
at 10s. to 1ls.; Silkstone seam, 10s. 2d. to 11s. 6d.; Barnsley seam, 
10s,; best screened nuts, 93, 6d. tolls, Engine fuel is as brisk as 
ever, good nuts fetching 7s. to 8s. per ton ; screened slack from 
6s, per ton ; small coal from 3s, 6d. per ton. The coke trade is 

ptionally animated, and prices are therefore very firm, best 
coke making from 14s, 6d. to 16s. per ton; ordinary, 12s. 6d. to 


13s. 6d. per ton. 
The steady 


The iron market continues as active as ever. 
upward trend of prices does not seem to diminish business, This 
week considerable purchases have been made, the expectation 
being that further rises may be looked for very soon. At the time 
of writing West Coast hematites have reached 80s, to 81s, 6d.; 
East Coast, 77s. 6d. to 78s. 6d.; Lincolnshire No. 3 foundry, 60s, 
to 623.; forge ditto, 593. to 60s.; Derbyshire, No. 3 foundry, 62s. 
to 62s. 6d.; forge ditto, 57s. 6d. to 58s, 6d.; bars, £8 10s. to 
£8 15s.; sheets, £9 to £9 5s. 

A similarly gratifying state of affairs prevails in the steel depart- 
ments, Bessemer and Siemens steel are in abnormal demand, and 
further advances in quotations have been rendered necessary by in- 
creasing cost of production. The minimum price for Bessemer slabs 
and billetsis now £7 to £7 10s. per ton, according to weight ordered ; 
Siemens, £8 to £8 10s. Spring steel is in such great demand that 
poy or experienced in getting it through the mills, which are all 
very full of work. In the higher grades of steel for the manufac- 
ture of best tools there is also an exceptionally large trade doing. 
The order for the British War-office for the whole of the highest 
class tool steel used in her Majesty’s arsenals and rifle factories has 
again been placed with Messrs. Jonas and Colver, Continental 
Steel Works, Sheffield. The order is for a period of three years, 

In the lighter departments work is very unequally divided. One 
effect of the recent struggle between Spain ard America is that 
the Cuban trade has been practically lost to this country. The 
Americans are pushing their sugar cane industry in their new posses- 
sions, with the result that the tools and the machinery with which 
they carry it on are being drawn more largely from their own manu- 
facturers. It seems highly probable that Cuba, Porto Rico, the 
Philippines, and other places will ultimately be added to the lost 
markets of England. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


marked progress ; every branch is busy, and such a large business 
as that of the present time has never previously been transacted. 
Producers everywhere have to put forth their utmost endeavours, 
and even then cannot satisfy the requirements of consumers. 
Pretty nearly everything connected with the trade is more favour- 
able than has ever before been experienced ; the production in 
nearly all departments has never been on such a large scale, and 
yet it is not equal to the requirements. Exports exceed anything 
ever before recorded, more especially to the Continent ; shipments 
coastwise are the best ever known; inland demands are also in 
excess of any previous period, and stocks in the public warrant 
stores are declining at a very rapid and well-nigh unprecedented 
rate, while makers of pig iron are practically bare of stock. 
Another very satisfactory feature is that so small a proportion of 
the buying is on behalf of speculators, but nearly all is being 
done by actual consumers. It is not because speculators are 
averse to operating that there is so little doing with them, but it 
is because the producers are very shy about selling to them, when 
actual consumers will buy all that is available for sale. The 
business is less risky, for when the consumer buys the iron is off 
the market, whereas the speculator must again come forward for 
sale at some time or other, and it may be at an inconvenient 
period for the maker ; it may compete with his iron when prices 
are moving downward. Besides this, the speculator, if the market 
goes against him, may not carry out his contract to buy, and, more- 
over, may be unable to pay the difference, so that the maker will 
be the loser. The comparative absence of p asec speculation is 
therefore an encouraging circumstance, and does away with the 
likelihood of violent fluctuations. 

Comparison is made between the last ‘‘ boom ”—that of 1889-90 
—and the present, It is clear that there is considerable difference, 
for whereas that of ten years ago was due almost entirely to pure 
speculation, the present movement has been induced by a revival 
of bon4 fide trade, and the amount of speculation is comparatively 
smail. For this reason there has not, during the progress of the 
upward movement, been any | reactions in prices that are 
usual, There was an attempt on Wednesday at a relapse, but it 
was of short duration, the market recovering ere the day was out, 
for only a few of the speculators appeared disposed to clear out, 
their policy being to wait, and sell at the higher prices which are 


expected. 

The business in Cleveland iron is much better than in Scotch 
or other pig iron, and owing to this the prices have gone up at a 
quicker rate, with the result that while not long ago Scotch 
warrants were 8s. 6d. per ton dearer than Cleveland, this week 
the difference has been under 6d., and it is expected that 
within the next few days higher prices will be paid for Cleve- 
land iron than for Scotch, Even as it is, we must expect 
the enormous deliveries of pig iron from Cleveland to 
the Glasgow district to decrease, because Cleveland iron 
now is dearer for the Scotch founder than Scotch iron. As 
yet there is no falling off, because old contracts have to be 
executed, Apart from this the July record can hardly be main- 
tained at the rate that was reported last month, for the Glasgow 
Fair holidays come on this month, and consumption and produc- 
tion are suspended for about a week. What the trade means to 
the Cleveland ironmasters may be gauged when it is stated that 
during the first half of this year no less than 234,069 tons of pig 
iron were sent from this district to Scotland, the largest quantity 
on record, and it exceeded by 4 per cent. the tonnage sent in the 
first half of 1897, which was the previous best on record, 

The price of No. 3 Cleveland G.M.B. pig iron has been raised to 
68s. 6d. per ton for prompt f.o.b. delivery, and some makers have 
been asking 69s,, and even 69s, 3d. No, 1 has been at 70s.; No. 4 
foundry at 68s.; and grey forge at 66s. 6d. There is now next to 
no No. 2 or mottled or white iron to be obtained, and it is very 
difficult to find anyone who can name a price. Mixed numbers of 
East Coast hematite pig iron are in very short supply, and most of 
the makers are now quoting 73s, 6d. per ton, but there are firms 
who ask 75s., and will not sell at anything less, 

The record of the exports of pig iron from the Cleveland district 
for last month affords an indication of the enormous extent of the 
business of the ironmasters, The shipments in June were remark- 
ably good, in fact, quite unprecedented, and this is all the more 
surprising when it is borne in mind that June is almost invariably 
a quiet period. The quantity exported was 135,975 tons, this being 
2681 tons more than in September, 1896, which was the previous 
best on record. That shipments were so large was due to the 
extraordinary deliveries to Germany. No less than 92,760 tons 
were sent over-sea—a quantity far above anything ever previously 
recorded ; and it is as much as, prior to 1896, was generally shipped 
altogether, both foreign and coastwise. In Germany alone, direct 
and via Holland, nearly 60,000 tons were despatched, this being 
20 per cent. more than in May, and 80 per cent, more than in 
June, 1898, It may be remarked that Germany has this year 
become the best customer for Cleveland iron receiving er by 
sea, beating even Scotland; for while the latter has had 234,06 
tons this year, Germany has had 241,430 teas, Increased quan- 
tities were also sent last month to Belgium, France, and Russia. — 

The past half-year’s export of pig iron from the Cleveland dis- 
trict reached 677,764 tons, this being the largest quantity ever 
reported for a similar period, the nearest — to this beirg 
in the first half of 1897, when 644,544 tons, or 5 per cent. less, were 
sent, As compared with last year there is an improvement of 
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20 per cent., and previous to 1896 in no year did the shipments 
come within 40 per cent. of the present year’s figures. The exten- 
sion of the oversea trade has been remarkable, 335,981 tons havi 
been sent away, this being 34 per cent. more than last year, anc 
12 per cent. above the previous best. Germany received 70 per 
cent. more than last year, and 30 per cent. more than the previous 
best, and yet the production of iron in that empire has been in- 
creased at an enormous rate. 

There was a heavy decrease in the stock of Cleveland iron in 
Connal’s public stores in June, 18,133 tons, 126,243 tons being held 
at the close of the month. The stock of hematite declined 1942 
ot and the stock in the North-Eastern Railway Company’s stores 

tons, 

In the manufactured iron and steel industries, which are very 
active, further advances in prices have been made in several 
branches, Steel sheets have been raised to £8 17s, 6d. for singles, and 
£9 2s, 6d. for doubles, and there is a very strong demand. Gal- 
vanised sheets, the manufacture of which in this district has been 
much extended of late, are advanced to £12 10s. per ton for 24 
gauge, and shipments are very considerable, especially to the Far 
East. Producers of heavy steel rails have put them up to £6 2s. 6d. 
ew ton net at works, the enormous rise in pig iron necessitating 

igher prices for the manufactured article. Cast iron columns 
have been put up to from £6 10s. to £7 10s.; cast iron pipes vary 
from £5 17s. 6d. for 3in. to £5 15s. for 18in.; cast iron railway chairs 
run from £4 to £4 5s. net. The platemakers’ syndicate on Wed- 
nesday advanced the prices half-a-crown per ton, making steel 
ship plates £7 10s., and iron ship plates £7 5s. Bars will also pro- 
bably be raised, owing to the heavier cost of production. 

The firm of Messrs. Wigham, Richardson and Co., Neptune 
Engine, Boiler, and Shipbuilding Works, Walker-on-Tyne, has 
been formed into a public limited concern, with a capital of £350,000. 

The coal trade is somewhat quieter this week than it has been 
for several months past ; but collieries are working more regularly, 
as there is a better supply of tonnage, and loading turns are rather 
fuller than they were. Best steam coals were sold at 12s, 6d. per 
ton f.o.b., and small at 5s. 3d. to 5s, 6d. Best gas coals are at 
93. 6d. to 10s. f.o.b. Coking coals have risen to 10s. per ton, and 
some considerable contracts have been placed at that figure with 
foreign consumers, who, being unable to get the coke itself, are 
buying the coal and are manufacturing it into coke themselves. 
Blast furnace coke here is somewhat easier in price, most of the 
regular contracts for the half-year having been renewed, and 
21s. 6d. per ton, delivered at the Middlesbrough furnaces, is con- 
sidered a fair price for medium coke. The Durham miners have 
voted for a re-establishment of the Conciliation Board, which had 
not a fair trial when it was in existence four or five years ago. 
The Northumberland miners have negatived, by a large majority, 
a proposal to invest £10,000 in establishing a blasting powder 
factory in the county. It has been ascertained that the average 
realised price of Northumberland ccal during the quarter ended 
May 31st was 6s. 11°91d., this being 7-6d. per ton more than in 
the previous quarter, and the miners have decided therefore to 

ress strongly for a 10 per cent. advance of wages, which they 
Lane claimed. The Dunston Colliery, now owned by Messrs, 
John Bowes and Partners, changes hands this week, it having been 
sold to a new local company. It is expected that considerable 
developments will be made shortly. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been much less active this week 
than last, At the beginning of the week very little business was 
done in any class of iron, Scotch warrants being especially quiet. 
The prices have been on the whole fairly steady, contrasted with 
the violent fluctuations of preceding weeks. Business has been 
done in Scotch warrants from 693, 2d. to 69s. 7d. cash, and 69s. 3d. 
to 69s. 114d. one month. Cleveland iron has sold from 68s. 44d. 
to 69s. 1d. cash, 69s, twenty-four days, 68s. 104d. twenty-one days, 
and 68s, 84d. to 69s. 44d. one month. The business in Cumberland 
hematite has been done at 73s, 8d. to 74s, 84d. cash, and 74s, to 
75s. one month, 

There is no lack of business in the meantime in the delivery and 
consumption of pig iron, but inquiries for future supplies are not 
quite so encouraging as they have been. is may be due in some 
degree to the near approach of the holidays, and the indisposition 
of consumers to make purchases at such a time. The fact is, 
prices of raw material are now so very high—so much above the 
rates at which many existing contracts were calculated—that 
manufacturers are glad of any reasonable excuse to put off the 
evil day when they are compelled to buy iron at such rates as 
shall inevitably cause a loss, Reports in the daily papers, as well 
as those received by private telegrams on ’Change, all go to show 
that the markets in America and on the Continent continue very 
strong, and this is really what is supporting the pig iron market 
at present. 

The prices of Scotch makers’ iron were all advanced very much 
towards the end of last week. The owners of Monkland iron have 
for a few days been withholding quotations, which is understood 
to mean that their output is sold for the present. Govan, No, 1 is 
— f.o.b. at Glasgow, 73s.; No. 3, 71s. 6d.; Wishaw and 

arnbroe, Nos, 1, 74s.; Nos. 3, 72s.; Clyde, No. 1, 75s.; No. 3, 
72s.; Coltness, Gartsherrie, Summerlee, and Calder, Nos. 1, 
77s, 6d.; Nos. 3, 72s, 6d.; Glengarnock, at Ardrossan, No. 1, 75s.; 
No, 3, 71s. 6d.; Eglinton at Ardrossan or Troon and Dalmelling- 
ton at Ayr, Nos. 1, 73s. 6d.; Nos. 3, 71s. 6d.; Shotts at Leith, 
No. 1, 77s. 6d.; No. 3, 72s, 6d.; Carron at Grangemouth, No. 1, 
77s.; No. 3, 72s, 6d. per ton. 

There is not much Bide in the amount of the output of pig iron. 
At the moment the pressure for delivery for ordinary iron seems 
greater than that for hematite, and accordingly one furnace has 
been transformed from hematite to produce ordinary iron. There 
are 38 furnaces making hematite, 39 ordinary, and 6 basic iron, 
the total of 83 thus blowing in Scotland, comparing with 81 at this 
time last year. 

The deliveries of hematite pig iron are large, although the 
demand for new contracts has rather slackened. The prices of 
Scotch makers’ hematite have gone up in sympathy with warrants, 
and merchants now quote 78s, 6d. per ton for delivery at the steel 
works of the West of Scotland. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4500 tons, compared with 4478 tons in the correspond- 
ing week of last year. There was despatched to the United States 
125 tons ; Canada, 200; India, 262; Australia, 40; France, 40; 
Italy, 160 ; Germany, 226 ; Russia, 210; Holland, 345; Chinaand 
Japan, 80; other countries, 39; the coastwise shipments being 
2773, compared with 2664 tons in the same week of last year. 

The manufactured iron and steel branches are showing a great 
deal of animation, the works being all very busy in anticipation 
of the approaching trades holidays. Makers of finished iron 
quote common bars, £7 5s,; best bars, £7 12s, 6d.; and best horse- 
shoe iron £7 15s., all net cash at the usual time of settlement. 
The steel trade is firm, and quotations are on the basis of £7 7s. 6d. 
= ship plates, less 5 per cent, discount for delivery in the Clyde 

istrict. 

It has been agreed that the sliding scale which regulates wages 
in the malleable iron trade in accordance with the movement of 
prices shall be renewed for another twelve months, The blast 
furnacemen at the Scottish malleable ironworks are pressing for an 
advance of wages, and it is believed some concession may be 
made to the men, if the matter is gone about in such a way as to 
ensure that the employers shall act in a body in making the 
advance, 

There is an active business in coals in some departments of the 
trade, whilst in others business has been ero back to some 
extent. Complaints are made of ascarcity of railway wagons to 
carry away the coals in certain districts, and it is alleged that 


many trucks have been filled in other places ahead of the require- 
ments for delivery. The shipments from Scottish ports are, in the 
aggregate, better than last week, although the clearances at Fife 
ports show a considerable decline, The demand for household 
coals for home consumption is necessarily very slack. Prices of 
coals are without material change, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I REFERRED last week to Sir W. T. Lewis’s retirement from the 
position of chairman of the Associated Coalowners, and to the 
possibility of his reconsidering and recalling his decision, but he 
has now intimated to the secretary, Mr. Dalziel, that it is irre- 
vocable, and being assured of this, Mr, Archibald Hood, who has 
often occupied the chair, has been appointed to the vacancy. It 
is now quite understood that the inclusion of certain collieries into 
the Association, and the action of some of the younger members 
have led to the retirement. 

In a run over a large section of the colliery district this week, it 
was evident that supplies from collieries were scant, or tonnage 
short coming in, most of the large sidings being poorly filled. 
Rhymney Railway terminus was fairly stocked ; Roath poor, and 
the trains bore evidence of the colliers’ holiday, and it may be 
added, coalowners as well, the usual quiet time being near. Re- 
ferring to the Rhymney Railway, I am glad to note that last 
week was a record one in the traffic—£6063. Up to this, the 
largest known was £5800. 

The business done in the early days of the week in steam and 
semi-bituminous was below the average. Since then there is a 
little brightening up, and prices of large continue firm. Smalls 
are showing a downward tendency. Latest Cardiff prices are as 
follows :—Best steam, 13s. to 13s. 6d.; seconds, 123, to 12s, 94d.; 
dry, 12s. to 12s, 3d.; special smalls, 9s.; and best ordinaries, 
7s. 3d. to 7s. 9d.; best Monmouthshire, 11s, 6d. to 11s. 9d.; seconds, 
10s, 6d. to 10s. 9d. for Cardiff shipment ; best households, 13s, to 
133. 6d.; No. 3 Rhondda, 12s. 9d. to 13s, 3d.; brush, 11s. to 11s, 6d.; 
small, 9s, 6d. to 10s.; No. 2 Rhondda, 9s. 6d. to 9s. 9d.; through, 
8s. 3d.; small, 7s. to 7s. 6d. 

Swansea prices :— Anthracite, 13s, to 14s.; seconds, lls. to 
lls. 6d.; ordinary large, 93. 6d. to 10s.; small rubbly culm, 5s, 3d. 
to 5s. 9d.; steam, 11s, 6d. to 13s.; seconds, 10s, to 11s.; bunkers, 
8s, 3d. to 8s. 6d.; small, 7s. to 8s; house coals, No. 3 Rhondda, 
12s, 6d. to 13s.; No. 2 Rhondda, 11s. to 11s, 6d.; through, 9s. 6d. 
to 10s.; smal], 8s. to 8s, 6d.; patent fuel, Cardiff, 13s. 6d. to 
14s, 3d.; Swansea, 12s. 6d. to 13s.; coke, Cardiff, furnace, 21s. 6d. 
to 23s.; foundry, 24s. 6d. to 26s.; special, 28s. to 28s. 6d.; Swan- 
sea furnace, 23s.; foundry, 25s, to 27s, 6d.; demand strong ; pit- 
wood advancing ; Cardiff, 16s, 9d. to 17s. 

At Cardiff the upward tendency of freights is marked, especially 
for Mediterranean and Egyptian 5 

The colliers’ legalised 4 ay holidays are to be celebrated 
by demonstrations. Rhondda leads, and Swansea ends Saturday. 
Opposition to the ‘‘ New Book for Colliers,” known as the character 
book, continues, At a large meeting at Aberdare on Monday, a 
motion in strong objection was unanimously » but the coal- 
owners at a recent meeting have, it is understood, decided to 
modify some of the objectionable features. 

So far, over a wide survey, I fail to detect the slightest ioomsing 
sign in connection with the iron and steelworks, As for blac 
steel sheets and tin-plates, no surprise was shown this week by the 
announcement on ‘Change of an advance with phenomenal 
rapidity. The Midland agents on Friday last, I am informed, 
were advised of an advance to 12s, 6d. per ton in black sheets, 
and a corresponding rise in tin-plates. On Monday again there 
was a further advance, making doubles £9 17s, 6d. at Midland 
stations, The upward tendency since March has been vei 
notable, no less than five advances —— been made. Wels 
sheets arenow reported dearer than Staffordshire, List of quotations 
given on ’Change, Swansea, this week will be seen to be very 

ronounced. It was announced that Scotch pig iron warrants 

ad gone up 2s. per ton, Middlesbrough 4s. per ton, and 
hematite practically 2s. per ton upon the week, with a firm 
market, and every tendency to a further rise. Quotations in 
all finished iron and steel materials have advanced, and another 
advance is expected to follow immediately. Pig iron, Glasgow 
warrants, 69s. Bid. to 69s. 7d. cash buyers. Middlesbrough No. 3, 
69s, 2d., other numbers in proportion. Hematite, 74s, 6d., 
74s. 44d., 74s, 8d., for mixed numbers. Cumberland according to 
brand. Welsh bars, £7 15s, to £8 ; angles at usual extras, Sheets, 
iron and steel, £9 to £9 10s.; with the usual extras for the higher 
gauges, Steel rails, heavy, £6 2s, 6d. to £6 10s.; light in propor- 
tionate advance. Sleepers, angles, channels, according to section 
and specification. Bessemer steel: Tin-plate bars, £5 10s. to 
£5 12s. 6d.; Siemens, £5 12s, 6d. to £515s. Tin-plates: Bessemer 
steel cokes, 14s. 6d. to 15s.; Siemens, 15s, to 15s. 3d.; ternes, - 
double box, 28 by 20 C, 24s, 9d. to 28s. 9d.; best charcoal, 15s, 9d. 
to 16s, 3d. Finished black plate, £10 17s, 6d. per ton ; big sheets 
for galvanising, 6 by 3 by 30, £10 15s, per ton. Canadas, 
£9 17s, 6d. per ton. 

The advances are known to scarcely cover the extra cost of all 
raw materials, There was a very large shipment of tin-plates last 
week—96,213 boxes—receipt from works 61,652 boxes, present 
stock 179,700 boxes, In the Swansea Valley steel smelting is brisk, 
but several furnaces are repairing, so supply of ingots has been 
short. Orders are reported to be — for tin-plates right 
through the district, and it is stated that at no previous time in 
the history of the industry has there been such a varied assortment 
of sizes, gauges, and substance as may be seen turned out at almost 
every works. From 74 by 30 to 6 by 6in., and from 8 gauge to 
36 gauge are provided. Hafod Landore and other foundries are 
busy. Standard engineering sheds are well supplied with orders, 

Good news is circulating in the Swansea district to the effect 
that the transfer of the Mannesman Tube Works to the new com- 
pany has been effected, and that proceedings upon a most energetic 
been arranged. The new company is to be ‘*The 

ritish.” 

Some time ago I gave a riper eng. of colliery enterprise in 
the Caerphilly and adjacent valleys, and now learn that arrange- 
ments have been come to between Lord Tredegar and a strong 
— for the purchase of over 2500 acres of mineral land in 
the Rhymney Valley opposite Llanbradach Collieries, Another 
good acreage near Bedwas, the same district, is also under negotia- 
tion, It is more than hinted at that the companies are in close 
connection with Barry. The Barry Dock and Railway, it may be 
noted, have obtained parlia t S ees to enter this district. 
The Penrhos line is being constructed. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron market over here has continued strong and active upon 
the week, and articles of iron and steel, raw as well as manufac- 
tured, being in large demand. Some sorts of iron are hardly 
obtainable, as production cannot keep pace with the rapidly 
oA consumption, Of foreign orders lately received, that for 
90, rifles given to the German Arms Factory is, perhaps, the 
largest. In consequence of the extraordinarily good demand for 
iron and steel, the tendency in quotations is upward, Latest 
advances are those of M. 15 p.t. for merchant and sectional iron 
and for cast tubes, which the East German and Saxon Iron Com- 
pany have resolved upon, and another of 10 per cent. for clasps 


and fastenings, and for enamelled articles, which of late have been 
in uncommonly strong request. From week to week the want of 
sufficient supplies in pig iron is felt more keenly, and consumers 
have turn 


to America for help, A contract for 10,000 t. is 


reported to have lately been placed there, while 1500 t. had been 
sent over to Germany before. All the bar mills and the plate 
sheet works have their books filled with orders; and although the 
keep up the most vigorous activity, terms of delivery are becoming 
longer and longer. 

Present quotations for heavy plates are M. 170 p.t. for this yoar 
and M, 175 p.t. for deliveries in the first two quarters of ‘next 
year, p.t. free Essen, A request has been put before the Govern. 
ment to raise the ~~ on tin sheets, which is now M. 5 per 109 
kilos., on M. 7 and M. 8 per 100 kilos.; the majority of the tin. 
plate producers are, however, rather against this rise. Last week 
the following prices were quoted: German foundry pig, No, 1, M 
76 to 78; No. 3, M. 72 to 76; basic, M. 72 ; German Bessemer. 
M. 76 to 78 ; Luxemburg foundry pig, M. 66 p.t. at works, ‘The 
basis price for bars has been raised on M. 200 Jig in special cases 
M, 205 is quoted ; sheets stand on M. 195 to 200, and heavy plates 
for boiler-making purposes M. 220 p.t. at works 

Output of pig iron in Germany, including Luxemburg, was for 
May of present year, 678,566 t., of which 136,448 t. were forge ig 
and spiegeleisen, 45,689 t, Bessemer, 378,097 t. basic, and 11833) t. 
foundry pig. Production in April of present year was 666,625 t,. 
in May last year it was 610,553 t. only. From January lst to 3lst 
of May, 1899, 3,337,009 t. were produced, against 3,003,496 t. for 
the corresponding period in the year before. Coke and coal for 
coke making are az scarce on the German coal market ; the 
rise of ‘75 to M. 1°50 p.t., lately resolved upon, will come into 
force on the 2nd of August. Engine and gas coal is likewise 
scarce ; the collieries are all working very briskly, but still their 
supplies are lower than consumption, and the ironworks are often 
put to inconvenience through want of coal. 

Austrian business in iron—though, of course, far less animated 
than the German trades—is showing improvement in nearly al! 
departments, and the larger dealers have reduced rebates 3 to 
5 per cent., which may be considered as almost equal to an advance 
in price. Exports to Germany have been fairly regular, and this 
tends to stiffen the tone of the Austrian iron markot, as the prices 
realised are satisfactory. 

Engine coal sells rather briskly in Austria-Hungary ; exports in 
coal have been increasing, and the cokeries are also in full employ. 
ment. Consumption in house coal, on the other hand, shows a 
strong decrease, and production is put on stock. Inthe Bohemian 
brown-coal districts much life is stirring, owing to a brisk business 
done to the Elbe, which is always of considerable importance to 
the Bohemian trade. Quotations are slightly inclined to go up, 

In Belgium and in France the iron industries remain in much 
the same condition as before ; or, rather, if there has been a change 
it was an upward move, for all branches in the iron and steel 
trades are so well engaged that producers are in a position to show 
a certain stiffness, 

The brilliant position of the German mining industries last year 
is shown by the following figures that were recently given :— 


1898 1897 
Pitcoal .. .. 96,279,992 .. 91,054,982 .. + 57 
Brown coal .. 31,648,498 - 29,419,508 .. + 7°6 
Asphaltum .. .. 67,649. 61,645 .. + 9°7 
Petroleum 25,789 23,3038 «+10°7 
Rock salt .. .. .. 804,658 .. 763,412 
Ironore .. . 15,893,246 15,465,979 .. + 2°8 
Zinc ore .. 641,706... 663,850 + 3°3 
Lead .. 101,601 .. 150,179... 
Copper ore .. .. 702,781 700,619 .. + 0°38 
Silver and gold ore 12,418 .. 9,708 .. +27°9 


Value of all the arm emg was eighty million marks, or 
9°3 per cent, higher in 1898 than in 1897, being 938 million marks 
for last year, and 858 million marks for 1897, The production of 
pit coal is deserving special attention. Going back as far as 1890, 
we find the following figures :—1890, 70°24 million tons; 1891, 
73°72 ; 1892, 71°37 ; 1893, 73°85 ; 1894, 76°74 ; 1895, 79°17 ; 1896, 
85°69; 1897, 91°05; and 1898, 96°28 million tons. Increase, 
accordingly, amounted to twenty-six million tons, or 37 per cent, 
for the last eight years. Value of the pit coal produced in Ger- 
many rose since 1893 from 498 to 710 million tons, increase thus 
being 43 per cent. for the last six years, Average value per ton 
for pit coal was M. 7°38 in 1898, against M. 7°13 in 1897, and 
M. 6°98 in 1896, while in 1891 it amounted to M. 8 p.t. 

In the German iron industry the upward move was likewise 
steady, output for 1891 a 4°64 million tons ; 1892, 4°94 million 
tons ; 1893, 4°99 ; 1894, 5°38 ; 1895, 5°42 ; 1896, 6°30; 1897, 6°86; 
and 1898, 7°22 million tons, so that within the last seven years an 
increase of 2°58 million tons, or 55°6 per cent., took place in the 
output of pig iron. In the last three years alone increase 
amounted to 1°80 million tons, or 32°2 per cent. Prices for crude 
iron have been improving even more rapidly than output ; -—— 
value was M, 51° fe last year, against M. 50°90 p.t. in 1897, 
M. 47°92 p.t. in 1896, M. 43°32 p.t. in 1895, and M, 43°04 p.,t, in 

94, 


AMERICAN NOTES, 
(From our own Oorrespondent.) 
New York, June 29th, 

To-Day’s telegrams and mail advices from all leading iron and 
steel centres throughout the United States show a very excited 
condition, because of the pressing demands, Mills and furnaces 
are practically sold up for the rest of the year. Where orders are 
not actually entered, the old customers are promised protection, 
and this means that there is hardly a mill or a furnace in the 
States that has a ton of iron to sell this year in the open market. 
It was stated last week that an order for 180,000 tons steel rails 
for Russian delivery had been placed, but the matter is not yet 
closed. That amount of material will be wanted, and the Carnegie 
interests expect to get the work ; but there is difficulty in securing 
deliveries. Our mills are sold up six months to come, and it is 
quite probable that 7000 miles of new road will be laid next year, 
to say nothing of repairing requirements. It is, therefore, no easy 
matter to make deliveries, especially in view of a possible scarcity 
of ore, Some concerns, however, are independent of all contin- 
gencies, and the Carnegies are one of these. They, like some 
others, have their own ore beds, and, unlike some others, have 
their own transports and railroad. The demand for iron and steel 
products is increasing rapidly. A dozen mills are being hurried to 
completion, and extensions are being made on over a hundred. 
All the old rattletraps have been started up, and still there is a 
prospective scarcity of iron and steel. This is not surprising when 
we look over the field. d 

Railroad work, ship building, car building, engine building, agri- 
cultural requirements, are all absorbing much more material than 
ever before. The demand came like an avalanche without any warn- 
ing, and in consequence prices began to boom, and here we are in 
a turmoil, These extraordinary advances represent enormous 
losses when the reaction and readjustment comes. The inquiries 
since June 1st from sources beyond the seas convince us that the 
influences originating there will help to intensify conditions here. 
Large quantities of rails, plates, billets, steel, &c., are urgently 
wanted, including pig iron, Bessemer pig has reached 19 dols, at 
western furnaces, and mill irons are in demand along the Atlantic 
coast at 17 dols, Bar iron has reached 2 cents and plate iron and 
steel 3 cents per lb. Merchant steel is higher because of the 
enormous requirements which have reached mills from the agri- 
cultural regions, All wages schedules, excepting the sheet iron 
schedule, have been fixed, The big companies or combinations are 
managing well. ‘I'he tin-plate workers are piling up big margins, 
and a half-dozen new outside plants are in consequence pone. 
Locomotive builders are exceptionally busy, last week’s orders 
alone reaching over 60 engines, some of enormous power for 
mountain service, The machine and engineering works are work. 
ing overtime, many of them all night, to keep pace with customers 
needs, All kinds of machinery used in connection with hydrauli¢ 
power are in exceptionally good demand, 


~ 
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ENGINEERING NOTES FROM SOUTH 
AFRICA. 
(From our own Correspondent.) 


Ong of the mechanical problems which most 
interests the gold mining industry of South 
Africa is the possibility of ever substituting dry 
crushing for wet crushing in the reduction of the 
ore. The advocates of the former process claim 
that they have at least established a superficial 
case for it by the experiments at the Luipoard Vlie 
estates. These prove that a plant for crushing the 
ore between rolls and pulverisers, aud then directly 
extracting the gold by cyanide, can be erected to 
deal with 10,000 tons a month for £70,000 ; that 
it will give a return of at least 81 per cent. from 
all the ore brought to the mill, for a working 
expenditure of 5s. 3d. per ton; and that the use 
of shallower leaching vats and finer crushing 
would raise the extraction to 85 or 87 per cent. 
Against these claims the defendersof plate amalga- 
mation argue that the modern developmentsof that 

stem have so far increased the extraction and 
reduced the working cost that even the cheap- 
ness in first cost of the dry-crushing hi 
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THE PATENT JOURNAL. 
Condensed from Ome Se Oficial Journal of 
‘atents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


21st June, 1899. 


12,886. Automatic Macuinges, W. and K. A. Row- 
botham, South Teddington, Middlesex. 

12,887. ImpuLsE Enornzs, C. M. Johnson, Redhill, 
Surrey. 

12,888. ReouLatinc Draveut, J. E. Weyman, Chorl- 
ton-cum-Hardy, Lancs. 

12,889. SPEED-RECORDER for AvuTocars, G. Chappell, 
London. 

12,890. Dress Guarps for Cycies, F. W. Thompstone, 

Salford. 


Goverine for GULLEY Traps, C. H. Lake, 
arnstaple. 
Cuippers for Bgasts’ Hoors, E. Court, Wake- 


eld. 
12,898. Gas Funng1, C. R. Matthews, North- 


y 
would not materially affect the cost of production. 


LAUNCHES AND TRIAL TRIPS. 


FLoRIsTON ; built by, Ropner and Son; 
engines, 1500-horse power ; constructed by, Blair 
and Co., Limited; trial trip, June 26th; 11 
knots, 

HoLMGARTH ;_ built by, Mordey, Carney, 
Limited ; to the order of, R. and J. H. Rea; 
dimensions, 73ft., 16ft., 9ft.; engines, compound, 
lbin., 30in., by 22in.; 300-horse power ; trial trip, 
June 22nd ; 10 knots, 

SOMERFORD, steel screw steamer; built by, 
Blyth Shipbuilding Company, Limited ; to the 
order of, Speeding, Marshall, and Co. ; demensions, 
282ft., 40ft. Qin., 20ft. 6in.; engines, triple- 
expansion ; constructed by, MacColl and Pollock ; 
launch, June 27th. 

PARANA, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Morel, 
Limited ; dimensions, 336ft., 47ft., 24ft. 10in.; 
engines, triple-expansion, 24in, 38in., 64in., by 
42in.; pressure, 160 1b.; trial trip, June 28th ; 11 
knots. 

NorDPoL ; built by, Northumberland Ship- 
building Company, Limited ; to the order of, 
Harland and Bie; dimensions, 352ft., 48ft., 
28ft. 6in.; to carry, 6300 deadweight ; engines, 
triple- expansion, 24in., 38in., 60in., by 45in; 
constructed by, Thomas Richardson and Sons, 
Limited ; trial trip, July 1st ; 11 knots, 

InpIA, steel screw steamer; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, 
Austrian Lloyd’s Steam Navigation Company ; 
dimensions, 320ft., 44ft., 23ft. Qin.; to carry, 
4600 deadweight; engines, triple - expansion, 
25in., 40in., 66in., by 45in.; pressure, 180 lb.; 
constructed by, Sir C. Furness, Westgarth, and 
Co., Limited ; trial trip, July 3rd. 

TEREK, oil tank steamer ; built by, Sir James 
Laing and Sons ; to the order of, Lane and Mac- 
andrew ; dimensions, 335ft., 45ft., 294ft.; engines, 
triple-expansion, 244in., 40in., 66in., by 45in.; 
pressure, 180 1b.; constructed by, Geo, Clark ; 
trial trip, June 30th ; 104 knots. 


CATALOGUES. 

Bullivant and Co., Limited, London, Wire 
Ropeways.—To those unacquainted with the 
usefulness of the ropeway this book will be highly 
interesting, as showing the numerous purposes 
to which it can be put. The half-tone illustra- 
tions are —_ up to the mark, and the typo- 
graphy is clear and readable. 

Robert Boby, Limited, Bury St. Edmunds, 
Illustrated Catalogue of Grain, Malt, and Seed- 
cleaning Machinery. 

J. Beardshaw and Son, Limited, Baltic Steel 
i Sheffield. Illustrated Catalogue of Steel 

‘00 


Ss. 

Ll. B, and Clande W. Atkinson, Harrowby-lane 
Docks, Cardiff.—This little brochure comprises 
an illustrated description of Messrs. Atkinson’s 
commercial laboratories for mechanical, electrical, 
and chemical testing. 

Shelby Steel Tube Company, Cleveland, Ohio, 
U.S.A. Solid Cold-drawn Steel Boiler Tubing. 


TRADE AND BusINEss ANNOUNCEMENTS. — 
Glaholm and Robson, Limited, have appointed as 
their sole representative for London and District 
Mr. James W. Carr, 35, Queen Victoria-street, 
London, E.C.— The Metropolitan Railway Car- 
riage and Wagon Company, Limited, of Saltley 
Works, Birmingham, have appointed Mr. Jas, 
Ed. Darbishire, 110, Cannon-street, E.C., their 
London _representative.— Messrs. H. W. Fry, 
E. 8, Walters, and C. F, Simond inform us that 
they have taken over the business of Fry and Co., 
which will in future be carried on under the style 
of Fry and Co., Limited, at 18, Billiter-buildings, 
London, E.C.—The business of Messrs. How: 
Farrar, and Co., will in future be carried on as 
a private company under the style of Howard 
Farrar, Robinson, and Co., Limited. The London 
agents will continue to be Messrs, F, A, Robin- 
son and Co., 54, Old Broad-street, E.C. 

_ NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing students of the Royal Naval Engineering 
College, Devonport (Com. Hugh Talbot) have 
passed the final examination, and will ap- 
pointed i 


Cunningham, J. B, Pulliblank, A. E. Rayner, H, 
C, Read, W. S. Mann, F. C. R. Paton, Ed 


12,894. Comprnep Lock, W. H. Lee, Redruth, Corn- 


12,895. SELF-PROPELLED VEHICLES, R. F. Hall, Bir- 
mingham. 
CoIN-FREED AppaRATus, H. Tipper, Birming- 
nam. 
12,897. Tent, W. Elam and J. Oakenfull, Southend, 
e 


Essex. 

12,898. Mutxs, A. Lees and Co,, Ltd., and J. Clegg, 
Manchester. 

12,899. WHELs for Roap H. M. Hardcastle, 
Manchester. 

SuHape for Lanterns, R. Pattison, 


gow. 
12,901. Stop-morion for Looms, W. G. Simpson, Glas- 
gow. 
Dye for the Harr and Brarp, E. Schmalt, 
ow. 
12,908. Fixinc Capizes in Hoists, E. Miiller, Glas- 


gow. 
12,904. Apvertistne, G. F. Kenyon and W. H. Black- 
hurst, Manchester. 
12,905. MecuanicaL Games, R. H. and J. F. Shaw, 
anchester. 
12,906. Begr-REGISTERING Apparatus, J. D. Hannah 
and J. Walton, Shrewsbury. 
12,907. FEED-wATER Reoutator, J. C. W. Lloyd, 
Eccles, Lancs. 
Pyeumatic Tires, 8S. Hallows and A. Tucker, 
ondon. 
12,909. StaBLe Firrinoes, H. Spyra, Manchester. 
_——. MANUFACTURING Stannic Acip, H. Jaeger, 


iw. 
12,911. Inrtators for Tires, G. Capewell, Bir- 
mingham. 
12,912. Burrer and Automatic Courtine, A. 8. Nelson 
and A. Stewart, Glasgow. 
12,913. Setrinc Diamonps in G. Anderson, 
Dundee. 
Sprinos in Position, H. C. Longsdon, 
<eighley. 
12,915. Apparatus for Dryinc Yarn, H. C. Longsdon, 
Keighley. 
12,916. Or, Lamps, W. Grimmitt, Birmingham. 
12,917. Preumatic Apparatus for Orcans, V. Willis, 
London. 
12,918. HegL-compressinc Macuings, A. G. Brookes.— 
(W. J. Young, United States ) 
PianinG Macuiyg, 8. Bastow and H. M. Jessop, 
mdon. 
12,920. Startino J. H. Watson, London. 
12.921. Arr-compressinc Apparatus, C. 8. and F. A. 
Snell, Saltash, Cornwall. 
12,922. Mecuanicat Stroxers, W. R. Wood, London. 
12,9238. Macninery for Dressina Strong, F. Frier, 
London. 
12,924. Lavatory Apparatus, B. M. Fletcher, London. 
12,925. H. James, London. 
12,926. VeLocipgpe Braxk, B. Endler and A. M. 
Beschorner, London. 
12,927. Srzam Enornes, G. F. G. des Vignes and W. A. 
Cloud, London. 
12,928. Bott and Lock, J. M. and W. 8. Forney, 
Kingston-on-Thames. 
12,929. CoIN-FREED Mecuanism, G. Haydon and Hay- 
don and Urry, Limited, London. 
12,980. Frre-escapes, A. J. Wilkinson and T. B. 
O'Connor, London. 
CottaR for Vices, C. Wissenbach, 


mdon. 

12,932. Gas Stove, C. M. Walker, London. 

12,933. EnveLopss for Borrues, 8. A. Ledger, London. 

Scorers for PLayers, W. E. Saunders, 

ndon. 

12,935. Reverstnc Motions for PLaninc MacuIngEs, J. 
E. Mathewson, London. 

12,036. VenicLte Brakes, H. H. Lake.—(A. Twyman, 
United States.) 

12,937. WALL-PAPER TRIMMING Macutng, C. Biitten- 
bender, London. 

12,988. MANUFACTURING GENERATOR Gas, J. E. Dowson, 
London. 

12,989. VARIABLE Gear, R. Haddan.—(L. Ober- 
hammer and M. Gerstendirfe, Germany.) 

AtTracuinc Hanpies to Brooms, H. Petty, 

01 


London. 
12 pod Sack Lirrsrs, F. G. and E. C. Broughton, 

ndaon. 
12,942. Prrrumes, &c., E. Miran and F. Schwarz, 

London. 


12,948. Gun Carriacss, C. A. McEvoy, London. 

12,944. Bicycixs, G. P. Mills and the Ranleigh Cycle 
Company, Ltd., London. 

12,945. Brazetess Joint for Bicycies, R. Hagen, 


London. 
= TreaTInG Fisres, J. and E. E. Pullman, 


mdon. 

ae. Spurs, F. J. Stohwasser and G. B. Winter, 
ndaon. 

12,948. Stove, L. Lorenz, London. 

12,949. Exxectric Mains, L. Andrews and J. Glass, 


mdon. 

12,950. INcanpEsceNT Gas LicuTING, R. Langhans, 
London. 

12,951. Disconngctine Execrricity, W. P. Thompson. 
—(The Vereinigte Blectricitiits Actiengesellschaft, Aus- 
tria-Hungary.) 

12,952. and Locxine Device for W. 
P. Thompson.(G. Beissbarth vorm. F. Loos, Ger- 


many.) 
Rupser for Boots, P. Lace, Liver- 
121954. Fasteners for Cases, C. W. Cheney, 
12,955. OTOR - PROPELLED VELOCIPEDEs, P. Labre, 


London. 

12,956. Furnaces, La Com ie Electro-Métallur- 
gique des Procédés Gin et Leleux, London. 

12,957. AuTo-moToR Roap Morors, F. E. T. Godard, 


London. 
12,958. PLaninac Macuinges, F. W. Tannett-Walker, 


ndon. 

12,959. Etecrric Motors, G. Verberckmoés and P. 
Caire, London. 

12,960. Fine Art W. D. Whitlock, 
‘Wolverton. 

22nd June, 1899. 

12,961. CoNTROLLING ELECTRICALLY - PROPELLED 
Ventcies, P. W. Northey and the Electric Motive- 
Power Company, Ltd., London. 

12,962. ELECTRICALLY-PROPELLED VEHICLES, P. W. 
Northey and the Electric Motive Power Company, 
Ltd., London, 


Rattway Carriaces, W. Smith, 
mn. 
12,964. ManvracturE of Carpsoxgs, R. J. Urquhart, 


verpoo! 
12,965. Ratbway CaRRIAGE Buinps, G. 8. Robb, 


gow. 

12,966. Locks, The Wormald Patent Locks Company, 
Ltd., and H. Turner, Manchester. 

12,967. FasTENERS of Wrxpows, H. Weatherill, Man- 


chester. 

12,968. SuspeNDING Skirts, M. L. Scott, Blairgowrie 
Perthshire. ie 

12,969. Stiyrentnc Paper, R. H. Pickles and R. H. 
Pickles and Co., Manchester. 

12,970. Furnaces for Stream Bor.ers, E. Efran, 
London. 

12,971. Hotpger for Cannes, H. E. Witt and E. J. 
Dunbar, Portsmouth. 

12,972. Fisuinc-rop Jomnts, W. Smallwood and J. 
Thompson, Birmingham. 

12,973. BrerLe Traps, W.C Haigh, Manchester 

12.974. CatcuLaTinc Macuines, G. W. Hart, Notting- 


ham. 

12,975. Paps for ProrgcTina ANIMALS in TRANSIT, 
C. W. Herbert, Leicester. 

12,976. Preventinc Back Frow in Drain Traps, 
W. H. Hewett, Wolverhampton. 

12,977. Drivinc Gear for Bicycizs, T. Law, Wolver- 
hampton. 

12,978. Bominc Acips, J. C. Ody, Stowmarket, 
Suffolk. 


12,979. CoLLaPsIBLE Wasuine Batu, H. H. Ginsbach 
and L. Kahlenberg, Diisseldorf, Germany. 

12,980. Motors, R. C. Sayer, Bristol. 

12,981. Rrs-trp Hotpinc Devices for C. 
Bromhall, Manchester. 

12,982, Pump for Preumatic TirEs, C. Hofman, Man- 
chester. 

12,988. the Loaptnc of OmnisuseEs, A. 
Brockhurst and F. Harris, Birmingham. 

= Memoranvdum Books, J. E. Beaufoy, Birming- 


12,985. Packaogs of Cement, J. C. Sellars, Liverpool. 

12,986. Couptinc Gas Enatines, A. Watzel, Baden, 
Germany. 

12,987. Rerormer, A. F. Ehrhardt, 


Berlin. 
12,988. WeaRino Tigs, E. G. Peyton, Gourock, Scot- 


12,989. Dust and Dirt Cottectors, C. W. Stancliffe, 
ondon. 
12,990. TuimB_Les, R. Burns, London. 
12,991. PreParinc HorsgsHors with Russer 
G. Wartnaby, London. 
12,992. Preservation of Mgat, F. Cowin, London. 
12,998 Macuines for Cortinc G. A. Gage, 


naon, 
12,994. Meratiic Tires for Cycixs, J. Rush and H. 
Falshaw, Bradford. 
Racks for Grasses, F. Haisman, 


maon, 

12.996. Apparatus for ScrEENING Coxkg, G. Little, 
Birmingham. 

12,997. Bencn for RecrgEaTIvVE Purposss, C. Chipps, 
London. 

12,998. Toy, J. M. Hale, London. 

12,999. and Dryine KIxys, H. F. J. Weijers, 
Liverpool. 

13,000. SappLes for Tricycies, &c., F. Veith, Liver- 


poo! 

13,001. Saris of Vassets, A. J. Boult.—‘La Société 
Prentont Leblond and Boniface and Frédéric Gagu, 
France.) 


13,052. IncanpEscent Gas Burners, G. F. Sanders, 
Birming| 
13,053. Sprines for INcANDESCENT Lamps, G. F. Sanders, 
Birming! 
Hovpers for of Lamps, G. F. Sanders, 
irming 
13,055. Pumps for Pygumatic Tires, C. Hofmann, 
anchester. 
13,056. Motor Enatnes, L. Sailer and E. Harris, 


mdon. 
13,057. Prorection of Vessets and Harsours, L. L. 
rouse, London. 

13,058. An Automatic Macutne, G. Scott, London. 

18,059. Rack, R. Melhuish, London. 

13,060. Burtpinc Mareriats, J. Ellis, 
London. 

13,061. Knirg CLEANER and SHARPENER, W. Warren, 
Wolstanton, Staffs. 

18,062. INCANDESCENT Lamps, H. 8. Cowx, 
Manchester. 

13,063. CicarETTEs, H. Tomlinson, London, 

13,064. Matcn Box, G. J. Darling, Lonaon. 

13,065. Support for Bicycies, &c., P. Carré, 
London. 

13,066. Drawtna Boarps, E. 8. Anstruther, London. 

13,067. PreventING Stoves OVERHEATING, J. Flexman, 
Staines, Middlesex. 

13,068. Corsets, J. Smith, London. 

13,069. Enorne Governors, A. J. Boult.—(F. A. Tien- 
pont, Holland.) 

13,070. Erevators, W. O. Rowbotham, A. Till, and F. 
W. Robertson, London. 

18,071. Bieacuine, W. J. Engledue, London. 

13,072. MurrLe Furnaces or Ovens, L. H. W. Regout, 
London. 

13,978. RAILWAY-SIGNALLING Apparatus, K. Martin, 


ndon. 

13,074. Apparatus for P. Schoop, 
London. 

13,075. CoIn-FREED Macuinzes, H. J. Duvy and G. 
Hopper, London. 

13,076. TroucHine for G. Sutton, 
London. 

13,077. Mountinc of Tortet Paper, R. Melhuish, 
London. 

13,078. Looms, C. Dratz, London. 

13,079. Generatine Gas, J. D. and D. Forsyth, Kings- 
ton-on-Thames, 

13,080. Hasps, W. Ryno, Kingston-on-Thames. . 

13,081. Looms, H. Kelly, Kingston-on-Thames, 

Giutets, C. H. Petter and W. L. Morgan, 


mdon. 

13.088. SHoz for Roap VenHicites, W. Marchant, 
London. 

13,084. Macuines, H. H. Lake.—(P. R. 
Glass, United States.) 

13,085. Tuermostatic VaLvks, H. H. Lake.—{J. A. 
Serrell and M. Leith, United States.) 

13,086. Mait-carts, H. H. Lake.—(/. N. Dan, United 
States.) 

13,087. ReGuLATING Devices for Vacuum Pumps, H. H. 
Lake.{L. Wehner, United States.) 

13,028. Exvecrric Tramways, B. J. B. Mills. 
Bonnet, 0. Pausique, and G. Liniere, France ) 

13,089. ABstRacTING Hrat, 8S. Delépine, London. 

13,090. Fiowers to GaRMEnNTs, R. H. Baxter, 
London. 

13,091. CENTRIFUGAL MILK Separators, W. P. Thomp- 
son.{G. Daseking, Germany.) 

13,092. Brusuinc Rotary Sieves and Trays, J. 
Higgivbottom, Liverpool. 

13,093. Bopy Bztts, W. J. Teufel. Liverpool. 

13,094 TgA-POTS, R. Hamilton, B. W. Rundle, and J. 
T. Joh +, 


18,002. “ConTAINERS for Coat, A. M. Thadd 
mdon. 

13,003. Screw Prore.ters for W. B. Fisher, 
ondon. 

18,004. HERMETICALLY Cosine Bags, L. Dezaunay, 


ndon. 

13,005. Wine Press, E. Menard-Naudin, London. 

18,006. J. Moll, London. 

13,007. Supports for VeLocirEpEs, E. F. Underwood, 
London. 

18,008. ConVERTING ALTERNATING CURRENT, M. Deri, 
London. 

13,009. VaLves for F.urp Mains, A. Tucker, London. 

18,010. Buast and Cupota Furnaces, A. Reynolds, 
London. 

13,011. AcrTyLENE Lamps, E. 8. Bond, London. 

18,012. SHuntina for Rattways, F. Nellen, 
London. 

18,013. INcREASING SPEED of Suips, J. Hnevkovsky, 
London, 

13,014. Recepractes for Carrripogs, A. P. J. P. 
Jacobs, London. 

13,015. Lape. Tacs, A. Rosenthal, London. 

13,016. Burninc SusstitutsEs for ALCOHOL, W. 
E. Richardson, London. 

13,017. Compositions for SmoxeLtess Heat, W. E. 
Richards, London. 

13,018. Etzcrric Arc Lamps, J. B. Barton and J. M. 
Gorham, London. 

13,019. Gas Motors, J. Rambaud, London. 

18,020. SotpERING Tops of Trin Cans, E. Besse and L. 

Lubin, London. 

13,021. SHELLS, H. H. Lake.—(R. 
T. Coleman, United States ) 

13,022. Rorary Kyor Catcuers, H. Finckh, London. 

18,028. Pump Pistons, W. L. Wise.—-(@. W. Youmans, 
United States.) 

13,024. SckEw-cuTrine Toots, T. H. G. Keil, London. 

INsTRUMENT for OPENING Tins, J. C. Hacke, 

ndon. 

13,026. OpzNING BuLKHEAD Doors, P. M. Justice.— 
(The ** Long-Arm’’ System Company, United States.) 
13,027. BREECH-LOADING ORDNANCE, P. M. Justice.— 
(Driggs - Seabury Gun and A ition Company, 

United States.) 
18,028. Propuctne in CoLours on Curna, W. 
. Lawton, London. 
13,029. ComBrnaTion of Pumps, E. Jordan, London. 
13,080. Winpow SHapg Fixturss, G. W. Horn and J. 
Heinrich, London. 
13,081. for Cycies, M. J. O’ Farrel, London. 
13,032. Lactne Fasteninos for Boots, A. Dirlinger, 


London. 
13,088. MARINE Proputsion, A. T. Otto, London. 
28rd June, 1899. 
18,084, GARMENT C G. H. Macarthy, London. 
18,085. Pattern Grapinc and Currine Macuins, T. 
he, Leicester. 
18,037. ApDsusTING the LEVEL ILLIARD TABLES, 
Barnard, , Wolverhampton. 


Sgcurinc Tires to H. Robertson, 


asgow. 

18,039. Lips of VrssEts used for Liqutps, T. 
H. Grifiths, w.1 

13,040. Spray for DisInrEcTING RPosEs, W. I. 
Scholes, Eccles, Lancashire. 

18,041. Macuines for DistripuTinc ManurE, R. 

allace, Glasgow. 

18,042. Taz ALUMINIUM H. Horsley, 
Barrow-in-Furness. 

Partitions, T. M. Schofield, Man- 
chester. 

13,044. Weaver's ComBinep Hook and Niprers, 

. Craven, Blackburn. 

18,045. Motion Fupag Box, W. D. Ritzema, 
Blackburn. 

13,046. Water for Steam Borers, J. B. Haber- 
shon, Sheffield. 

18,047. Macuinery for Suittine Ratts, H. Sykes, 
Sheffield. 

18,048. Propucinc Acgtic Acip, W. H. Bowers, 
Manchester. 

18,049. Maxine Larcr Articies from SMALL Pieces of 
AveEntTuRINE, T. F. Walker, E. M. and S. B. Walsh, 
London. 

— Betts, J. 8S. Green and C. A. Freeman, 

‘anches 


r. 
18,051. and Tgstinc Macuings, G. H. 
Denison, Leeds. 


13,095. Winpow Buinps, A. W. Loveland, London. 

13,096. MANUFACTURE of ALeumosE, D. Fiukler, 
London. 

13,097. Ark CHambers for Lirg-BELTs, B. B. d’Ales- 
sandro, London. 

13,098. AuTomaTiIc Rattway Covup.inos, F. Knight, 
London. 

13,099. Presses, C. H. Scott, London. 

13,100. Pwgumatic Tires, W. L. Wise.—(H. A. K. 
Jennings, India.) 

13,101. Hyprav.ic J1p Cranes, H. Berry, London. 

13,102. CapsuLes for AERATING Liquins, H. Korrodi, 
London. 

13,108. INCREASING PowER of Mortors, E. Courvoisier, 
London. 

13,104. Water Gates, H. A. Icke, London. 

13,105. Etecrric Lamps, The Jandus Arc Lamp and 
Electric Company, Limited, and A. D. Jones, 
London. 

13,106. Przumatic Tires, G. W. Holt, London. 

18,107. OPERATING TaBLEs and CoucuEs, A. W. Down, 
London. 

13,108. Sewinc Macuing, E. Guilmin, London. 

13,109. CHaFF-cuTTINc Macuivss, J. Bamford, Bir- 


mingham. 
13,110. Hinass, J. Priest, Birmingham. 
24th June, 1899. 
13,111. Erecrric Switcues, E. J. Wade and The 


Electric Motive Power Company, Limited, London. 
13,112. WaTgR-TuBE Boiters, J. P. Davies, Manor 


Park, Essex. 
13,113. Tramcar Sxat, A. Eccles, Leeds. 
13,114. Easy Cuarr, M s, London. 
13,115. New Form of AmusEMENT, T. Scotland, 


lasgow . 

13,116. TRAVELLING CaRDING Encinges, H. Mason, 
Manchester. 

13,117. MaGnetic Moror, B. Draper and W. and T. D. 

Bayliff, Liverpool. 

13,118. Drivinc BLowers A. D. Ellis 
and W. B. Crichton, Bradford. 

18,119. Composition for Liven, G. A. F. 
Krumm, Newcastle-on-Tyne. 

13,120. VengTIan Buinps, W. Tf. Tulloch, Newcastle- 
on-Tyne. 

13,121. Automatic Coupiine for RarLway Wacons, E. 
Lethem, London. 

13,122. CHANGEABLE SpeED Gear, C. W. B. Crossley 
and J. R. Howard. G we 

18,123. Revotvinc Stesrinc Gear Sprina BurreErs, 
C. 8. Porter, jun., West Hartlepool. 

Guazine for Roors, W. Lawson, Stockton-on- 


ees, 
18,125. Registers, F. W. Martin and C. A. 


ville, Canada. 
13,126. Cam Lever Bott, W. J. Marchant, Newcastle- 
on-Tyne. 
13,127. iG FRAUDULENT ALTERATIONS in 
Bankers’ CHEQuEs, F. Stanfield, London. 
13,128. Fitrerinc Water and Brrr, W. H. Barr, 
lanchester. 
13,129. Ppats, F. J. Seanor, Liverpool. 
13,130. Lamps, W. G. Potter, Manchester. 
13,131. Gas GoveRNoR and Reeuxator, W. G. Potter, 
Manchester. 
13,132. THe ‘‘Compo” Gas Burner, A. G. Dowle, 
London. 
18,188. Cootinc Exgctric Dynamos, W. Hartnell, 
Leeds. 


13,134. Lusricators, F. R. Putz, Manchester. 

13,135. PREPARING Woot, W. G. Heys.—(H. Danzer, 
France. 

18,186. APPLIANCE for TELEPHONE Pay Stations, J. E. 
Kingnbury —{The Western Electric Company, United 

tates. 

18,187. Braxss, F. Standfield, London. 

13,138. Cores in ELectricaL Cases, C. C. Sonne and 
K. Gulstad, London. 

18,139. ComBINED Movements of Suarts, H. 
Edmonds, 

18,140. SEPARATING WATER from STgam, C. Kiesselbach, 


mdon. 
18,141. Mrntne Toots, W. F. Osborn and J. and H. 
orewood, Sheffield. 
13,142. for Supportinc Fiowers, F, W. and H. 
8. Cutler, London. 
13,143, Cuucks, X. Wolfmtiller, London. 
18,144. FiasH Licht TELEGRAPHING APPARATUS,. J. 
Stewart, London. 
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AcreTYLENE Gas GeneRATORS, A. Husson, 


on. 

12,146. Propucrion of Sotmp Mareriats, C. Dorr, 
mdon. 

12,147. Motor Cars, A. Opel, London. 

18,148. Supports for WALKING Sticks, R. Melhuish, 


mdon. 
18,149. Macutngs for Fotprnec Papsr, L. Stone, 


London. 

18,150. Lamp, H. T. Marks.—(W. A. Shearer, South 
African Republic.) 

18,151. Dust Cart, A. J. Boult.—(1. Hilke, Austria- 

on HOTOGRAPHIC CaMERAS, A. L. Adams, 


ndaon. 
18,153. Automatic Coup.ina, C. H. Hewer, 


ndon. 
18,154. Discuarcine Beer from J. Dreck- 
mann, on. 
18,155. MANUFACTURING ARTIFICIAL FuEL, E. Wright, 


mdon. 
18,156. Preservine Casks, H. C. Williams, London. 
18,157. CarriacE Door, E. Cuénod and H. Labourdette, 


mdon. 
13,158. MANUFACTURING Sweets, &c., C, A. Barrett, 


mdon. 

18,159. Fioors and Criiines, L. Jouannet, 
London. 

18,160. Apparatus for Propucine Hat, H. J. Dow- 
sing, London. 

13,161. Compresstna W. Reavell and Reavell 
and Co., Limited, London. 

13,162. Aprons, G. H. Purdue and G. J. Hudspith, 
London. 

13,163. GLazina Compounps for Porrrry, J. Noad and 
T. H. L. Bakf, London. 

18,164. for Drivinc Horsss, C. G. Picking, 
London. 

13,165. ARomMaTic THto-DERIVATIVES, H. R. Vidal, 
London. 

Prastic Surstances, E. W. Barratt, 
London. 

13,167. Etectric Conpgenser. S. Frizzoni, London. 

13,168. Distrisutinc Type Dies, H. H. Lake.—(J. R. 
Rogers, United States.) 

13,169. Or, Motor Enotes, W. J. Bates, Manchester. 

13,170. SrRAIGHT-BAR KNiTrina Macuinss, H. Kiddier, 
Nottingham. 

13,171. SwokeLess Powper, E. H. Durnford and G. 
H. Wadsworth, London. 

18,172. Warstcoats, H. M. Lyons, London. 

18,178. BRuSH-HANDLE Socket, 8. Pattinson, London. 

18,174. Evecrric SIGNALLING ApParRatTvs, F. B. Herzog, 
New York, U.S.A. 


26th June, 1899. 
13,175. Drivinc Gear for Bicyctes, R. F. Hughes, 


London. 

13,176. Writtnc by Exectricity, A. A. Govan, Glas- 

1si77, Arc Lamps, G. Hill, Manchester. 

18,178. MaNuractuRE of New Suipnonic Acips, I. 
Levinstein, F. Pollak, and Levinstein, Limited, 
Manchester. 

18,179. SHaRPENING Cottine 8S. Cowper-Coles, 


London. 
18,180. TosutarR Lamp Socket, J. Stanton, Tipton, 


3. 
13,181. A ‘‘ Bossep Wasuer,” H. Crump, Bristol. 
13,182. Dryine Woot, J. F. White and E. Holt, Brad- 
ford. 


18,183. WeIGHING Apparatus, E. Priestman, Sheffield. 
18,184. AceTyLENe Gas GeNnERATORS, T. Lyons, Black- 
b 


urn. 

13,185. WasHinc Mops, G. Slater, Salford, Lanca- 
shire. 

13,186. Pitre Fasrics, H. A. and E. H. Foster, Hali- 
fax. 

13,187. “ Kopprt,” E. Luchi and P. Withecomb, Man- 
chester. 

13,188. MeTHop of Maxine Wuitine, C. T. Henning, 


London. 

18,189. “* Sticxrt,” a Toy, E. Luchi and P. Withecomb, 
Manchester. 

18,190. Fornacg, J. E. Weyman, Chorlton-cum-Hardy, 


Lancs. 

13,191. Maxine TuBULAR ARTICLES, B. F. McTear, 

13,192. Wixcues, W. H. Wise, West Hartlepool. 

13,193. Hoop L. Flirstenau, du, near 
Newport, Mon. 

18,194. Moror Extecrric Macuines, A. W. Tomkins, 


verpool. 
13,195. Apparatus for Potisnina Boots, T. Jenks, 
13,196. ‘Coupirxcs for GaRpEN Hosr, W. A. Esden, 


iw. 
13,197. RapIaTiInG DRILLING MACHINES, 
Babcock and Wilcox, Limited, and H. B. Reynolds, 


Glasgow. 

13,198. Brakes, M. J. Oliver, Bere Alston, R.S.O., 
Devonshire. 

13,199. Inpoor Game of Foorra.t, J. P. Hutchings, 
London. 

13,200. Preventinc the Burnine of Meat in Ovens, 
8. Smith, Smethwick, Staffs. 

13,201. for SHavino Purposss, E. 8. Rooney, 


London. 

18,202. Conic Sections, W. Ziethen, 
London. 

13,208. Dryinc Steam, A. G. Brookes.{G. BE. Whit- 
neu, United States.) 

13,204. SappLE Support, H.G. L. Mills, 
Leather 

13,205. Enoings, G. J. Williams and E. E. Lewis, Bir- 
mingham. 

18,206. RECUPERATING ELEcTRICITY, P.de D. deSalyerne, 


ndon. 
TreatTinc the Human Feet, A. Bentzen, 


ndon. 

Squeezer or Press for Fruit, W. H. James, 

ondon. 

13.209. IncanpEscent Gas Licnuts, J. S&chiifer, 
Barmen, Germany. 

13,210. ANEMOMETER, F. L. Harford, London. 

13,211. Mitts, T. V. Macleod, London. 

18,212. Skat ApDsusTMENT for BicyciEs, T. Gallagher, 
London. 

18,213. Azo CoLtourtinc Matters, H. E. Newton.— 
(The Farbenfabriken vormals F. Bayer and Co., Ger- 
many.) 

13,214. Ranok Finpers, G. Langer, London. 

13,215. DEPRESSION RaNGE FINDERS, R. Brotherhood, 
London. 

Printinc Puotocrapus, E. E. Cornaby, 


ndon. 
CrusHiInac for Coxg, F. F. Depeaux, 
ndon. 
13,218. Doors for BuLKHELDs, &c., W. Houghton, 
London. 
13,219. ConstRucTING Vessets of Jet, H. J. Wood, 
ndon. 
13,220. Locks for Usk with Vetoctrrpss, J. H. Luff, 
mdon, 
13,221. Drivinae Carriaces, J. H. Talbot, 


ndon. 
13,222. Dryina WATER ConTAINING MeErTALs, G. Gercke, 
ndon. 
13,223. Crips for Binpine Music, F. R. Baker and L. 
Myers, Birmingham. 
18,224. ManuracTtuRE of Artictes of Dress, P. 
Kothner, London. 
18,225. Metuop of DistiLLation, J. Fischer, London. 
13,226. ConputT TRACTION APPLIANCES, J. H. Rose and 


1, London. 
13,227. TeLEPHONES, E. Wilson and C. J. Evans, 
ndon. 
18,228. NON-REFILLABLE Botties, L. Hessberg, 
London, 
18,229. Knirtina Machines, W. P. Thompson.—(H, 
Brinton, United States.) 


3,230. Pr 86 
1 od T, 3. Séderlund and O, A, 


18,231. GreasE-pRoor Hat Lintno, J. D'A. Quaid and 
F. Mountcastle 
18,232. Hich Expiosive Prosectites, H. P. Hurst, 
iverpool. 
18,238. Propucina Ex.ecrric Current, M. Gehre, 


18,284. Support Durine Packine, E. Haworth, 
Manchester. 
18,285. Leacines or Garrers, S. Frankenstein, Man- 


chester. 
18,236. Boots, J. R. Gardiner, London. 
18,237. Aprons, A. Wolstenholme, London. 
18,238. Composition, G. X. Dime, 


mdon. 
13,239. Cranes, E. Davies and J. Jones, London. 
18,240. VentcLes, W. Dederich.—(Heinle and Wegelin, 
Germany.) 
18,241. Pomps, B. A. Tozer, London. 
18,242. Brake Apparatus, C. A. Bond and T. D. Smith, 


ndon. 
18,248. Dritt, F. H. Dannhardt and M. Mailer, 
London. 


18,244. Reriectine Surraces for Lamps, The Improved 
Electric Glow Lamp Company and A. e8, 
London. 

13,245. Kins, J. Topf, London. 

18,246. Harrcurtinec Macurng, G. F. Appel, London. 

18,247. Mintna Caps or Cartripcgs, W. E. Miller, 


mdon. 

18,248. Bearrnes, L. P. Delano, London. 

18,249. Or. Lamps, O. Imray.({F. FE. Mavrogordato, 
Turkey.) 

18,250. evens Macuarngs, E. Prebay, London. 

18,251. Biack Corron CoLourina Marrers, C. D. 
Abel.—(Actien Gesellschaft fiir Anilin Fabrikation, 
Germanu.) 

18,252. ALBUMEN PREPARATION, E. Fromm and T. V. 
Bredt, London. 

Conveyina Prrsons, T. Dunsire, Buckhaven, 

le. 


27th June, 1899, 


18,254. Firrino Door Portieres, &c., W. Judd, 
Surbiton. 

18,255. Ranck Finper, A. W. Abbott, Henley-on- 
Thames. 

18,256. Lessentnc Dancer of Usk of OveRHEAD 
Conpucrors in ELEctric Tramways, M. H. Smith, 


London. 
18,257. Conpuirs for E-ecrric Tramways, M. H. Smith, 
on. 
13,258. Exprosive B. Rade, Gravesend, 


Kent. 

18,259. Decoratinc CoLumns, L. Niebour, Kingston- 
on-' es. 

18,260. Apparatus for Heatina Rooms, N. Dunbar, 


ndon. 
13,261. CoMPRESSED - AIR VALVE Biocks, G. White, 
Blackburn. 
13,262. Fountain Dovucne Spray, F. Radcliffe, 
Oldham. 


13,268. THorovucH ComBusTION H. W. 
Roberts, Newmarket, 

13,264. Horsgsuors, G. J. Barnard and W. T. Patfield, 
King’s Lynn. 

13,265. Horsgsuors, G, J. Barnard and W. T. Patfield, 
King’s Lynn. 

13,266. Vaporisers, D. Young.—({(The C. C. Riotte Com- 
pany, United States.) 

13,267, Rirtes, J. W. Smallman, Camp Hill Grange, 
near Nuneaton. 

Hanpie Bars for Cycies, W. J. Builer, 


rby. 
13,269. Frame Stanps for Basins, W. D. Mould, 
‘irming] 2 
13,270. TgigpHones, D. Sinclair and W. Aitken, 
sondon. 
13,271. TeLtepHongs, D. Sinclair and W. Aitken, 
01 


ndon. 

18,272. Tires, M. M. Dessau, London. 

MEcHANICAL Foster Mortugrs, I. Bennett, 
mdon. 

13,274. AccumuLaTor, A. Schauschieff, Halifax. 

13,275. Sueer Metar Batu Tors, H. Sutcliffe, 


ax. 
13,276. Esciosep Motors, P. Rosling and H. W. 

Appleby, Bradford. 
Bart Trap for Mick and Rats, J. H. Atkinson, 


Ss. 
13,278. Manuracturg of Gun-cotron, A. Hollings, 
Liverpool. 
13,279. SappLes for Cycies, A. M. Lermit, Birming- 


ham. 
Raits for Etectric Tramways, M. H. Smith, 


on. 

13,281. Wave Motors, E. J. Ryan, London. 

13,282. Transit of Veuicies, J. C. and M. C. Hall, 
London. 

18,283. WincuEs, W. H. Wise, Hartlepool. 

18,284. UNPUNCTURABLE TiRB, A. E. Thomas, Bir- 
mingham. 

13,285. Brake Mrcuanism, O. Pihfeldt, Bir- 
mingham. 

13,286. PorTABLE DrILiine Apparatvs, S. P. Ruthven. 
—(F. Ingle, South African Republic.) 

13,287. Manuracture of J. Chaubert, 


ow. 

13,288. for A. G. Bowen, Glasgow. 

13,289. Pneumatic Tires, A. Black, Glasgow. 

13,290. DetacHaBLe Evastic Tirgs, Castiglione and 
H. P. Trueman, Handsworth, Staffs. 

13,291. HanpLe for Cycirs, G. D. Roberts, Man- 
chester. 

13,292. Rotary VALvEs for Steam Enatngs, W. T. 
Wray, Manchester. 

13,293. Pweumatic Tires, K. 8. W. Cox and G. Warner, 
Birmingham. 

13.294. BoTTLE-L4aBELLING Macuines, F. C. H. Stras- 
burger, Glasgow. 

13,295. ‘* Facttity Book, H. R. Owen, London. 

13,296. Stop Vatves for Fiurps, G. H. Richmond and 
J. Crowther, Manchester. 

13,297. VeLoctpEpEs, A. E. Terry, Birmingham. 

13,298. Hat Fastener, H. 8. Grace, Birmingham. 

Cieansinc Street Guiiies, R. Swithenbank, 

ndon. 

13,300. PHotocrapuic Cameras, The London Stereo- 
tcopic and Photographic Company, Limited, and W. 
E. Martin, London. 

13,301. AckETYLENE Gas Apparatus, J. N. Goldbacher 
and E. Bournonville, London. 

13,302. Bansos, R. Silber, London. 

13 Scuicr HicH-PREssURE VALVES, D. Honeywood, 

mdon. 

13,804. ORNAMENTAL TaBtets, W. J. Lockett, London. 

13,805. BicycLe SappLe Sprinos, J. 8. Voltz, London. 

Mercuanism, T, F. and T. 8. Walker, 

ndon. 

13,307. TREATMENT and TANNING of Hipgs, L. Con- 
sonno, London. 

13,308. Automatic APPARATUS for LicuTina Gas, A. 
Miiller, London. 

13,309. Winpows, J. C. Moore, Eastbourne. 

13,310. Lanrerns for INCANDESCENT Gas LicuTINa, H. 
Talbot, London. 

13,311. Hammock Supports, I. E. Palmer, London. 

13,312. Prez Rack, H. W. E, Wolf, London. 

13,313. CusHiongD HorsgsHogs, C, and F. W. Mears, 
and J. A. Collet, London. 

13,314. ELECTRICALLY Firina SupMarRtne E. 
Edwards.—(F. Maylinder, Germany.) 

13,315. CENTRIFUGAL MACHINES, Edwards.—(C. 
Stute and L. Blumenthal, Germany.) 

13,316. Drivina MecHanism of VELocipEDES, T. F, and 
T. 8. Walker, London. 

13,317. Arr and Gas Compressors, T. Howard and 
Co., Limited, and J. E. Howard, London. 

13,318. CoIN-FREED VENDING APPARATUS, R. B. Rans- 
ford.—(D. H. Cook, United States.) 

13,319. Rorary Enatnes, M. A. Greon, London. 

13,820, TreaTine Curric So.vtions, 0. 
Hofman, London. 

18,821. Groves R. Beveridge, London, 


18,822. ORNAMENTING the Backs of Guoves, C. W. 
Vosper, Barnstaple. 

18,828. Castine Mou.ps, E. A. Uehling, London. 

13,824. Sraaine for Dgcoratine BurLpines, H. H. 
Lake.—(J. Stone, United States.) 

13,825. OPERATING CokE Ovens, F. W. C. Schniewind, 


mdon. 

13,326, Srgam Generators, K. Park, London. 

13,327. Screw Macuinkgs, G. E. Randles, London. 

18,328. ExLecrric Comn-FRRED Apparatus, J. H. 
Krull, London. 

18,829. Execrropge P ates for ACCUMULATOR 

Haddan. — (Berliner Accumu- 
latoren und mit beschriinkter 
Hafwung, Germany.) 

13,330. CELLULOsE SoLutions, J. Imray.—{The Con- 
sortium Mulhousien pour la fabrikation de jils 
brillants, Germany.) 

18,331. So.utions, J. Imray.—(The Con- 
sortium Mulhousien pour la jfabrikation de Jils 
brillants, Germany.) 

19,808. Movutpina Macuivgs, A. and A. Bonnardel, 

mdon. 

18,888. Screw Bo.ts and Nuts, E. Perrett, London. 

13,884. Derectine Leakack in TIRE 
Vatvrs, E. Maxwell, London. 

18,335. Conveyors, G. Commichau, London. 

13,336. ScREw WRENCHES or Spanners, J. Culligan, 
London. 

13,337. Stipine Winpows, F. Adams, London. 

13,388. Motor VrnicuEs, G. C. Marks.—(A. L. Larson, 
Onited States.) 

18,839. ACETYLENE Gas-PRopUCING Apparatus, G. C. 
Marks.—(The Pauli Lamp Company, United States.) 
Devicr for Consuminc Smoke, E. Fales, 

ndon. 

18,341. ELEcrroLytic DscomposiTion of ALKALINE 
Sats, E, Edser and R. W. Weekes, London. 

18,342. Guarps for MgcnanicaL Saws, W. P. Thomp- 
son.—(P, Lavaur, France.) 

18,348. Lirrina Devicss for Invaips, W. P. Thomp- 
son.—(C. B. Ulrich, United States ) 

13,344. Hyprocarson Morors, W. P. Thompson.— 
(Ateliers de Constructions Mecaniques  ci-devant 
Ducommun, Germany.) 

18,845. Drivinc Gear for Motor Cycixs, W. P. 
Thompson —({Ateliers de Constructions Mécaniques 
ci-devant Ducommun, Germany.) 

13,346. Automatic Surrrer, W. P. Thompson.— 
(The Foster Engineering Company, United States.) 

13,347. Drtvisa Mecuanisms for Cycies, W. E. Poole, 
Birmingham. 

18,848. DiscHARGE VaLvE, J. Herchenbach, London. 

18,349. Stgam Morors, E. Williams, Manchester. 

13,350. HorsgsHogs, F, A. Poupard, London. 

13,351. Revotvine Doors, The Van Kannel Revolving 
Door Company.—(7. Van Kannel, United States.) 

13,352. Devices for Borries, A. Weissen- 
thanner, London. 

18,353. NON-REFILLABLE Bortties, J. B. Tauveron, 


ndon. 
13,854. CLeaninc Tram Raits, H. Kimpton. —(2. 
Laffon, France.) 
13,855. WATER Meter, H. V. W. Estill, London. 
13,356. SprInninc Macuings, A. Wolstenholme, London. 
13,357. ENAMELLED Leatuer, G. 8S. Wolff, London. 
13,358. Carprts, H. Panitschek and J. Ahorn, London. 
13,859. Carpets, H. Panitschek and J. Ahorn, London. 
18,360. TICKET-PRINTING MECHANISM, W. L. Wise.— 
(L. W. Baldwin, United States.) 
18,361. Gas Burners, J. H. H. Duncan, London. 
28th June, 1899. 
13,362. Makinc Sitons and Winpow Buinps, C. H. 
Worsnop and R. R. Lockwood, Halifax. 
13,363. VenTILation, H. Klein, Karlsruhe, Baden, 
Germany. 
13,864. Lock-nuts, P. J. Wilson, Sheffield. 
13.365. Auromatic and Burrsr, J. Thomas, 
London. 
13,366. on Trarns, J. H. Wyke, W. 
Barker, and F. Richmond, Burnley. 
13,367. FasTENING Hanpies of CuTLERy, J. Merrill, 
Sheffield. 
13,368, Back-PREDALLING Brake Mecnanism, C. T. B. 
Sangster, Birmingham. 
18,369. CINEMATOGRAPH APPARATUS, E. E. Bartlett, 
Liverpoo! 
18,870. CrvgmaToGRAPH Apparatus, E. E. Bartlett, 
Liverpool. 
13,371. Brush Apsuster, J. Padden, Bridlington 
Quay, Yorks. 
13,872. BLEACHING TExTILE MaTERIALS, W. G. Heys. 
B. B. Plantron, France. 
18,373. Makino Torrer, J. H. Turner and G. Wain- 
wright, Halifax. 
13,374. Toy Pistrot, 8. Bott and J. Biddle, Bir- 
mingham. 
13,375. Devivertnc Materiats, A. Weiss and L. 
Giroud, London. 
13,876. StRikrNo Gear for T. 8. Spearing, 
London. 
13,377. Fotpine Tape, J. Peach and J. Alton, Derby. 
13,378. Cneckina Appiiances, T. Vickers, 
Halifax. 
18,379. Ort Fitter, White, Birmingham. 
Ovens, J. Russell and J. Hardy, 
eighley. 
13,381. PorTABLE Screw Propgiier, W. L. Randall, 
lasgow. 
13,882. ToastiInc Rack, W. Claydon, Woodhouse, 
Nottinghamshire. 
18,383. SurcicaL Banpaaks, J. Bellver, Manchester. 
13,384. Formers for TurNING Latues, H. Liebert, 
Manchester. 
13,385. of TexTiLe Macuinery, H. Liebert, 
Manchester. 
18,385. Locks for Sacks, T. T. A. Hansen, Man- 
chester. 
13,387. Sprine Hooxs for Cuains, A. Guest, Ogley 
Hay, near Lichfield. 
13,388. Dust Co_tectinc Wacon, P. L. Gray, Glasgow. 
13,389. WATER-WHRELS, A. Godfray, St. Andrews, 
Guernsey. 
13,880. Manuracture of Drivine Brits, J. A. Young, 
Manchester. 
13,391. Camera Sranps, J. and A. 
Wilkinson, Manchester. 
13,392. CanpiEsticks, ‘I. Bastone and W. J. Jones, 
Porth, Glamorgansbire. 
13,393. Fitters, H. B. and J.S. Watson, and T. C. 
Billetop, Liverpool. 
18,394. SaLr-aAcTING AIR-EXCLUDER, T. G. Steer, Prest- 
bury, Cheshire. 
13,395, ENveLopgs, W. Davies, Birmingham. 
13,896. SounpINe Apparatus, S. H. James, London. 
13,397. Coin-rrrED Locks, J. H. Faulkner, London. 
13,898. UNncoupLina Wacons, E. J. Hill, 


London. 
13,899. Rartway Wacon Covuptincs, E. J. Hill, 
13,400. .Enciosure, A. J. Osmond, 
13,401. for INCANDESCENT Lamps, F. Young, 
18,402. PuorocRaPHic Prints, C. Vandyk, 


on. 
13,408. Wacon Ciorus, F. Holtschmidt, London. 
18,404. Execrric Lamps, The British Thomson-Hous- 
ton Company, Ltd.—(B£. Thomson, United States.) 
13,405. Motive Powgr for Hypravuiic Enatngs, H. 
and 8. H. Hawkins, London, 

13,406. T. and 8. H. Hawkins and G. 
Callender, London. 

13,407. Cuart for INDICATING PHysicaL DRVELOPMENT, 
T. Lloyd, London. 

13,408. SHOE-LACE Fastener, A, Appleyard, London. 

18,409. AUTOMATIC WEIGHT-LIFTING Macuing, T. 8. 


James, London. 
13,410. Mup-auarps for Veuicies, W. Hanman, 
London, 
18,411, Penwirers, W. G. Macintosh, London. 
18,412, Tars or VaLves for_ Mzasurino Liquips, K, 
Lendon, 


SELECTED AMERICAN PATENTs, 
From the United States Patent-office Official Gazette, 


622,761. Pressure Gavag, EF. D. Densmore, Somerville 
and @. Le Clear, Cambridge, Mass.—Filed Deveinher 
1897. 
aim.—A transparent outer tube closed at the | 
end and adapted to contain a liquid, the open pete 
end in communication with the atmosphere, cap 
carried at the said upper end, a plug adjustable 


axially in said cap, a transparent inner tube open at 
both ends extending into said outer tube and carrieg 
by said plug, a scale on said inner tube, and means ag 
a flexible tube joined to said plug and communicating 
the pressure to be measured to said inner tube, aj 
combined and arranged toserve, substantially as ang 
for the purposes herein specified. 
622,892, Incanpescent Tube IGNITER FoR Gag 
ENGINES, B. W. Grae}, Baltimore, Md.—Filed Jung 
23rd, 1898. 

Claim.—An automatic igniter for gas engines, which 
consists of a thimble inserted in the wall of the 


combustion chamber, the interior of which is in 

communication with said chamber and the exterior 

of which projects into the exhaust chamber, substan- 
tially as described. 

623,389. Rotts for Makina TERNE 7. 
Williama, Cannonsburg, Pa.—Filed October 21st, 
1898. 

Claim.—(1) In an apparatus for making terne plate, 
an upper and lower pair of helically-grooved rolls, the 
groove of the upper pair of rolls being of a less pitch 
than the groove of the lower pair, and means for 
regulating the said rolls whereby different thick- 
nesses of coating may be applied to plates, substantially 
as set forth. (2) In an apparatus for making terne 


plate a pair of upper rolls having a continuous helical 
groove formed on the periphery thereof at the scale 
approximately twelve to an inch, a pair of lower 
rolls having a continuous helical groove formed on 
their periphery at the scale approximately seven to an 
inch, and means for regulating the said rolls whereby 
different thicknesses of coating may be applied to 
plates, substantially as herein shown and described. 
623,454. ReGoULATING VALVE FOR STEERING Gar, J. 
D. Williamson, jun., Philadelphia, Pa,—Filed Janu- 
ary 10th, 1899. 

Claim.—{1) The combination in a steering engine, of 
the drum, engines for operating the same, a controlling 
valve operated from the steering wheel, and a regu- 
lating valve in the fluid passage leading to the con- 
trolling valve and connections between the drum and 
the regulating valve whereby said valve is operated 
automatically thereby, substantially as described. (2) 
The combination in a steering engine, of a drum, its 
shaft, a driven shaft geared to the drum-shaft, an 


®) 


engine for driving said driven shaft, a controlling 
valve connected to the steering wheel and controlling 
the flow of fluid to the engine, an automatic regu- 
lating valve geared to the drum-shaft, a steam-supply 
pipe entering the back of the regulating-valve casing, 
a by-pass pipe extending from the back of the said 
casing to the passage feline to the controlling valve, 
and hand valve in said by-pass, substantially 
des: 
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AUTOMATIC a AMERICAN FREIGHT 


[By Our Special Commissioner. | 
No. Il. 

In 1891 the New York Central Railroad and some other 
roads using the ‘‘ M.C.B.” coupler issued an order that cars 
from other roads having ‘‘ M.C.B.” couplers with broken 
knuckles would not be accepted or hauled over the road 
until such defect had been remedied. This was very 
wise, a8 under such conditions the advantages of the 
«“M.C.B.” coupler are entirely lost, and it necessitates the 
makeshift arrangement of using an ordinary coupling link 
to attach the car in a train. The Master Car Builders’ 
Association in 1892 adopted a similar rule in regard to 
couplers having knuckles of cast iron or malleable iron. 
Comprehensive tests of the different couplers on the 
market were made in 1898 by the Association and the 
Western Railway Club, showing that while they could be 
made amply strong, yet that many of the couplers were 
of inaccurate make and bad material. 

In 1889 the Interstate Commerce Commission inquired 
the opinions of the railways as to national legislation on 
the subject of automatic couplers and continuous brakes. 
At the hearings on this matter in 1891 the representa- 
tives of the railways protested against such legislation, 
on the ground that they needed more time to ensure 
correct action in the introduction of the couplers. Repre- 
sentatives of the switchmen and yardsmen, however, 
stated that the confusion was becoming so great that 
they would prefer to go back to the old familiar and uni- 
form link-and-pin coupler. In 1898, however, Congress 
passed what is commonly known as the “Brake and 
Coupler Act,’ whose provisions were substantially as 
follows :— 

First, after January 1st, 1898, locomotives must be 
equipped with power brakes on the driving wheels, and 
all trains must have a sufficient number of cars equipped 
with power brakes, to enable the engineman to control 
the speed without requiring brakemen to apply the 
ordinary hand brakes. 

Second, after January 1st, 1898, freight cars must be 
equipped with couplers which couple automatically by 
impact, and which can be uncoupled without the neces- 
sity of ge oe. between the ends of the cars. 

Third, railways having complied with Section 1, may 
refuse to receive from other lines, or from shippers, any 
cars not equipped in accordance with that section. 

Fourth, after July 1st, 1895, the cars must be pro- 
vided with secure grab irons or hand-holds on the ends 
and sides, for the greater security to men in coupling and 
uncoupling. 

Fifth, within ninety days after the passage of the Act 
the American Railway Association was to delegate to 
the Interstate Commerce Commissioners the proper 
standard height from rail to centre of drawbar, with a 
minimum variation from such standard for the drawbars 
of empty and loaded cars. The Commission would then 
give notice of this standard, and no cars—loaded or un- 
loaded—which did not comply therewith might be run 
after July 1st, 1895. 

The penalties provided were £20 for every car ina train 
not equipped with automatic couplers, £20 for every 
engine in service not fitted with power brakes on the 
driving wheels, and £20 for every train moved which has 
not enough air-braked cars in it to enable the engineman 
to control its speed. . 

The Bill made no stipulation as to what particular 
brakes or couplers pre be used. That was wisely left 
to the railways to determine, and in such manner as they 
should see fit. The enforcement of the provisions of the 
Bill was assigned to the Interstate Commerce Com- 
mission. 

This law was the outcome of a growing public indigna- 
tion at the terrible number of accidents in which men 
were killed and injured while engaged in coupling and 
uncoupling cars and setting the hand brakes. For along 
time the conservative and backward element in railway 
affairs had claimed that the introduction of these safety 
devices was not practicable, but when the law made it 
compulsory to use them this excuse had to be abandoned. 

By the middle of 1897, however, it was apparent that 
very few railways would be in a position to comply fully 
with the requirements of the law by the required date, 
and that the companies would be obliged to petition the 
Interstate Commerce Commission for an extension of 
time. While some of the companies had complied with 
the law in regard to coupler equipment, yet they could 
not operate according to its requirements, on account 
of the number of cars not so equipped which they would 
receive from other roads. Refusal to haul these cars 
would cause a most serious interruption to freight traffic. 
The Commission, therefore, issued an order in July, 1897, 
requiring the railways to present in September specific 
answers to a list of questions in regard to the ee of 
freight cars owned, the number equipped with automatic 
couplers and power brakes, and the percentage which 
would be thus equipped by January Ist, 1898. 

In October, 1897, the Commission issued another order, 
setting December Ist as the date on which the petitions 
would be heard, and requiring railways making such 
petitions to file statements showing the following :—(1 
The proportion of its freight cars which would be equip 
with the couplers and brakes on December Ist. (2) The 
number of cars equipped each year since the passage of 
the law. (8) The number built or purchased since that 
time without being so equipped. The petitioning com- 
panies were also required to advertise in newspapers, and 
on notices prominently posted at railway stations, &c., the 
fact that they intended to apply for such an extension of 
time, and that arguments for and against the extension 
would be heard by the Interstate Commerce Commission 
on December 1st. These arrangements precluded any 
general and vague claims on the part of the railways as 
to their diligence in equipping their cars, and also ensured 
that the employés of the railways would be properly 


informed as to the proposed steps. The statements of! 


annual progress also showed at once how each railway 
had behaved in regard to the law. 

The railways asked for an extension of five years, 
basing their a on the following claims :—(1) They 
had not been able during the past three years of hard 
times to earn money enough to warrant incurring the 
heavy expense for equipping their cars ; (2) it would take 
considerable time to equip the 600,000 cars as yet 
ween (3) an enforcement of the law would be a 

ship to those roads which had complied with its 


requirements, as it would necessitate their unloading all | ; 


a cars received from other roads, causing 
serious delay to the transportation service and serious 
expense to these particular companies. Inasmuch as 
they had complied with the law, it would not be equit- 
able to cause them to incur such e se and incon- 
venience. The representatives of railway brakemen, 
switchmen, and other employés, objected to an extension 
of more than one year, pointing out that the railways 
which had wilfully neglected to obey the law were not en- 
titled to great consideration. 

At the meeting in December, 1897, it ap d that 
294 railways, owning about 1,069,700 cars, had applied 
for the extension. A representative of roads owning 
600,000 cars claimed that as 44} per cent. of the freight 
cars were equipped with automatic couplers and 36} per 
cent. with air brakes, it was evident that honest efforts 
had been made to comply with the law, especially in 
view of the financial depression. He urged that 
managers were not justified in equipping old cars which 
would have to be withdrawn in afew years. The total 
expenditure was estimated at £8,000,000 to £10,000,000, 
but this was for the complete brake and coupler equip- 
ment on all the cars. The reasons presented by different 
railways to account for their non-compliance with the 
law were the financial depression, receiverships, neces- 
sity of paying dividends, necessary expenditures for 
repairs to permanent way and bridges, shops unable to 
equip cars fast enough, and doubt as to the proper or 
best coupler. This last reason was so absurd as to be 
an insult to the intelligence of the Commission, for, as 
already shown, there are a great number of practicable 
couplers on the market, and to wait for a perfect device 
would mean that nocars wouldever be equipped. Eventu- 
ally, the Commission granted an extension of two years, 
or until January 1st, 1900, but required that all delin- 
quent roads should submit semi-annual statements of the 
progress of the work of equipment. At the present time 
about 80 per cent. of all the freight cars are equipped 
with automatic couplers. 

Having now discussed the history of the American 
‘*M.C.B.” automatic coupler, we may proceed to con- 
sider its development with figures compiled from various 
trustworthy sources. 

At the beginning of 1888 there were less than 6000 
freight cars equipped with this coupler, but about 15,000 
more were added during that year. In 1888, also, 159 
aoe with 840,500 cars had coupler epuipment as 
‘ollows :— 


‘ars. Per cent. 
Link-and-pin, non-automatic . 319,350 ... 93°79 
automatic ... ... ... 8,200 ... 5°35 
Vertical hook, M.C.B. type ... 2,500 ... 0°75 
other types.. ... ... 400 ... O11 
Total number of cars ... ... 340,500 ... 100°00 


In 1889, returns from fifty railways showed that they 
had 29,288 cars equipped with automatic couplers, and 
84,795 with air brakes. At the end of that year some 
seventy railways—aggregating 62,000 miles—had 56,050 
cars equip with the M.C.B. standard coupler, and 
15,755 with other automatic couplers. The former was 
at that time adopted by, or in extensive use on railways 
aggregating 40,000 miles, and in use to a limited extent 
on 14,000 miles more. By 1890 at least 60,000 cars were 
equipped; and by 1891 the number had increased to 
108,000 cars, being 12} per cent. of the total number of 
freight cars in use. 

By January 1st, 1891, railways controlling over 72,000 
miles of road out of 167,400 miles, and over 700,000 cars 
out of 1,150,000 cars had definitely adopted the policy of 
applying the M.C.B. automatic coupler to new freight 
cars, and over 100,000 cars were then equipped with this 
coupler. At the same time, railways controlling 87,900 
miles of railway and 698,300 freight cars, reported the 
adoption of the policy of equipping all new cars with the 
Westinghouse air brake. The figures for coupler equip- 
ment up to the end of 1890 are given below in tabular 
form. They are approximate only, as no complete 
records exist, or were ever kept. They are almost 
certainly well within the actual figures, however, as they 
are inevitably incomplete. 


Cars. 

Before and during 1887 ... ... 5,000 
Total at end of 1890... ... .. 107,000 


system : — 
Cars, 


Link-and-pin couplers, and equivalents 848,854 ... 86°78 
Automatic couplers, M.C.B, ... ... 118,928 ... 12°16 

Total number of cars reported... ... 978,158 ...100°00 


Table I. is compiled from the statistics of the 
Interstate Commerce Commissioner’s reports, but while 
these figures serve to show the general trend of affairs it 
must be explained that the automatic couplers include 
the several objectionable automatic link-and-pin couplers 
as well as the various M.C.B. couplers. The former, 
however, are now very few in number. This defect in 
the statistics is evidently due to their compilation by a 
man who is not familiar with practical railway service, 
and to whom an automatic coupler is an automatic 


coupler, and nothing else. Both passenger and freight 
cars are included in the figures. ™ 


TaBLE [, — Automatic Coupler and Air-brake Equipment on 
American Railways. 


Air brakes. Total equipment. 
1889 ... ... 80,510 128,159 1,098,602 
a 115,319 148,127 1,199,807 
169,035 188,332 1,221,099 
244,334 256,869 1,248,228 
322,238 299,027 1,307,734 
1894... ... 357,621 330,992 1,313,570 
895 362,498 1,306,260 
678,725 525,286 1,333,466 
1894. 1895. 1897, 
Passengercars ... ... 018 33,112 33,626 
Ditto with automatic couplers...) 31,916 31,971 32,661 
Ditto with air brakes... ... ... 32 33,078 
Freight cars... ... ... 1,205,169 | 1,196,119 | 1,221,730 
Ditto with automatic couplers... 317,896 | 366, 629,399 
Ditto with air brakes... ... ... 264,884 | 295,073 | 453,688 
Fast cars(private)... ... 44,212 49,472 
Ditto with automatic couplers ... 16,811 23,122 — 
Ditto with air brakes... ... ... 11,510 18,982 
Total cars® ... ... ... ... ...| 1,278,078 | 1,270,561 | 1,297,480 
Ditto with automatic couplers ... 2, 402,394 | 668,937 
Ditto with air brakes... ... ... | 801,753 | 382,433 | 492,559 


* Including leased cars, and cars employed in the railway com- 
panies’ service, such as ballast cars, cinder cars, &c, 


It will be noticed from Table I. that until 1891 the 
number of cars equipped with air brakes was consider- 
ably greater than the number equipped with automatic 
couplers. After that time, however, the use of the 
couplers increased more rapidly, it having been found 
that the prompt stopping of trains made possible by the 
air brake could not safely be practised with trains having 
the loose link-and-pin couplers, as the cars would come 
together with dangerously severe shocks. This objection 
would be less important at the present time, since the 
improvement of the air brake has been such that it is 
applied practically simultaneously throughout the entire 
length of a train. For other reasons, however, the loose 
slack is objectionable, as will be seen later. Another 
reason for the more rapid introduction of couplers is that, 
while the law requires all cars to be equipped with these, 
it only requires brakes to be fitted to a sufficient number 
to enable the engineman to control his train. As braked 
and unbraked cars cannot be proportionately distributed 
in traffic arrangements, all the cars will eventually be © 
equipped with brakes, but in the meantime the greater 
urgency is for their equipment with couplers. 

It has already been explained that, for the two years 
1898 and 1899, or until the extension of time expires, 
those railways which had not all their cars equipped by 
1898 are required to submit to the Interstate Commerce 
Commission semi-annual reports of the progress made in 
equipping their cars. Table II. shows the figures for 
1898, these figures being for about 290 railways. It will 
be seen that at the beginning of 1899 about 24 per cent. 
of the freight cars remained unequipped with automatic 
couplers, and about 49 per cent. with air brakes. It is 
probable that by June, 1899, these percentages will be 
reduced to about 20 and 45 per cent. respectively. In- 
dividual railways have from 50 to 100 per cent. of their 
cars equipped. 


TaBLe II.—Automatic Coupler and Air-brake Equipment in 1898. 


June Ist, | December 
1898. lat, 1898. 

Number of railways reporting ... ... ... 290 - 

Number of freight cars... ... ... ... ...| 1,156,616 
Ditto equipped with couplers in six months} ‘119,938 | 117,176 
Ditto equipped with brakes in six months. . 67,400 89,254 
Total equipped with couplers... ... 798,258 | 927,829 
Total equipped with brakes... ... ... ... 511,666 | 619,252 
Percentage __,, 44 51 

itto equi! wi iving-wheel power 
Percentage ” ” ” 92 
The American Railway Association presented to 


Congress in 1892 carefully compiled statistics of auto- 
matic couplers in service, this being in connection with 
the inquiry as to the desirability of legislation on this 
subject. The railways represented in the association 
then owned 700,000 cars out of a total of 1,100,000 cars, 
and the figures given below represent the number of 
cars so equipped out of these 700,000 cars. 


Cars. 

Jan, 1st, 1890 ... 48,253 
» 1891 ... 85,496 

» 1892 ... 135,084 


The earlier totals include all types of automatic 
couplers, and not only the “ vertical plane” type. The 
total for 1892 includes 118,406 cars owned by 100 rail- 
ways, and 16,678 owned by twenty-one transportation 
companies. Table III. presents a summary of the 
statistics of the American Railway Association for six 
years, ending with ss 1899. The figures are for the 
railways represented in the association, which include 
nearly all the large and important lines. 

The steady and rapid growth of the M.C.B. coupler 
is good evidence of the necessity of such a device, an 
is evidence also of an honest and general opinion in its 
favour, based upon practical experience. The figures 
already given represent only the cars owned by the 
railway companies, in addition to which there are some 
150,000 freight cars of private lines, including cattle, 
fruit, coal, furniture, refrigerator, oil tank, ultry cars, 
&c. A large number of these are equipped with auto- 
matic couplers, as unless they are so equipped the rail- 


Cars. 
Jan, Ist, 1887... 6,419 
1 11,169 
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By the end of 1891, returns from 846 railways, repre- 
benting 125,120 miles, showed the gee results, 
which are indicative of conditions on the whole railway : 
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ways will not be able—under the law—to haul them 
after January Ist, 1900. 

In all reference to American practice it must be 
remembered that the cars spoken of are 30ft. to 35ft. 
long over the end sills, or ‘“‘ headstocks,” and carry 
loads of 30 tons to50 tons. Thus, loaded cars represent 
weights of 43 tons to 67 tons each. 

The automatic coupler and the air brake have gone 
hand in hand in the United States in the improvement of 
— or “goods” equipment, and in improving the 
condition of railway employés. They are both most 
important and useful devices from a humane point of 
view, as well as in the improvement of the efficiency of 
train service. With hand couplers and hand brakes the 
loss of life and the personal injury have been very serious. 
The brakemen had to run along the tops of the cars, 
setting the brakes or releasing them—in accordance with 
whistle signals from the engine—by means of a hand 
wheel on a vertical rod extending above the roof. Box 
or covered cars are generally employed in general freight 
service, except for mineral traffic, which is the reverse of 
practice in England. 


such as physics, are part of an engineer officer’s ordinary 
curriculum ; also, again, as part of his curriculum, every 
engineer does a short course, four weeks, in the torpedo 
school, whether intending to specialise in torpedo or not. 
Hence the difference between the six months’ course for 
engineer officers and the twelve months’ one for 
executives may be more apparent than real. 

There are other difficulties. Socially in the Russian 
navy an engineer officer occupies much such a position as 
he did in our navy forty years ago; and, asa general rule, 
he is selected from the same class as locomotive engine 
drivers on shore. This is not invariably the case, as I 
met one engineer officer, a senior engineer, who spoke 
French and English; but the junior engineers speak 
nothing but their native tongue, whieh, in such a linguistic 
country as Russia, is the sure mark of an artisan. 

There is in the Russian navy an engineers’ agitation, 
exactly as there is in ours or in the United States navy. 
I spent a good deal of time trying to probe this question, 
being especially anxious to find whether it was of home- 


growth or imported. Owing to my exceedingly limited 
knowledge of Russian, I was able-to get very little indeed 


TaBLE III.—Automatic Coupler and Air-brake Statistics of the American Railway Association. 


February, 1892. January, 1894. February, 1896. | January, 1897. | January, 1898. April, 1899. 
Number of railways ... 100 | | 201 167 196 182 
Number of freight cars ea 708,825 | 1,013,538 | 1,046,760 | 1,054,815 1,110,045 | 1,168,810 
Number with automatic couplers 118,406 | 282983 | 388,965 | 517,617 674,675 | 898,281 
Percentage with automatic couplers 16°8 | 28°0 a | 48°1 60°7 76°8 
Number with air brakes ... ... ... 88,107 236,814 | 305,134 386,682 460,005 617,234 
Percentage with air brakes 12°5 | 28 29°] 36°5 414 2°8 
Number of engines ... ... 26,080* 30,228 30,917 31,500 32,771 | 32,882 
Number with driver brak ee 20,988* 25,212 | 27,057 27,458 29,827 | ,034 
Percentage with driver brakes ... 80°5* | 83°4 87°5 87°1 91 “4 

| 
* October, 1892. 


The dangers of this work may be realised when it is | 


remembered that it was, and is, carried on in all kinds of 
weather, by day and night, and on cars lurching on the 


between the cars in stepping from one to the other, or in 
descending the ladders to set the brakes on an open car 
between box cars; others were thrown from the cars, or 
were struck by overhead bridges in spite of the provision 
of tell-tales warning them to lie down. Many con- 
tracted lung and other diseases from the severe exposure 
and the sudden changes from an overheated caboose or 
“brake van” to the wet or cold atmosphere when the 
engineman whistled ‘‘ down brakes.” This work is now, 
happily, becoming obsolete, and will be almost entirely 
so by 1900, as far as train service is concerned. It will 
still be required in yard and switching or shunting work, 
however, as the continuous brakes are, of course, not 
available in these operations. Herein remains a serious 
source of accident, since a large proportion of accidents 
of this character occur in yard work. 

The number of casualties resulting from employés 
falling from trains and engines, and being struck by 
overhead obstructions, during the year ending June 30th, 


1897, was as follows :— 
Killed. Injured. 


Falling from trains and engines 
Struck by overhead obstructions 42... 375 
Total . 450 4002 | 


The case of the air brake, however, has been different | 
from that of the automatic coupler, in that one patented | 
and proprietary device is almost universally used, while | 
certain parts of the apparatus are adopted as standards. | 
Its vastly superior efficiency over all competitors has | 
brought about this state of affairs, and the result has | 
been wholly and entirely satisfactory. It might reason- | 
ably have been supposed that with such a practical | 
monopoly, improvement would have been slow. As a/ 
matter of fact, the energy and skill of Mr. Westinghouse | 
and his associates have brought the brake to a wonderful | 
degree of perfection, and have kept it far ahead of all its | 
few competitors. Undoubtedly its great efficiency under | 
the severe conditions of every-day working is due largely | 
to its absolute uniformity, while a large proportion of the | 
troubles with the M.C.B. automatic coupler result from | 
the lack of uniformity in important details which have | 
not been standardised by the association. | 

| 


SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No. IV.—KRONSTADT, 
(Continued. ) 

THERE is a torpedo school at Kronstadt, some- 
what similar to our Vernon and Defiance, but I was not 
taken to this. I heard, however, that the course is very | 
extensive. An item of interest is that the Russians 
make torpedo, and, for that matter, gunnery and naviga- 
tion, more a matter of specialisation than we do. Our 
‘* gunnery Jacks,” though they are not called upon for 
watch-keeping duties, are not much differentiated from 
other lieutenants, and staff-commander is an expiring 
rank. In Russia, gunnery, torpedo, and navigating 
officers are as distinct branches as staff-commanders 
used to be in our service. The gunnery and navigating 
officers are selected from the executive only, and 
engineer officers have absolutely nothing whatever to do 
with the care of any machinery connected with the 
guns. <A ‘‘torpedo officer’? may, however, be either 
executive or engineer, so long as he has been through 
the necessary course, a fairly exhaustive one. As a 
matter of fact very few engineers serve as “ torpedo 
officers,” there being a variety of difficulties in the way. 
To begin with, whereas the executive are allowed a 
twelvemonth’s course in which to qualify as “ second- 
class specialists,” the, engineer only goes through a six 
months’ one. Of course, some of the necessary subjects, 


of the engineer side of the question; and as to the 


the extent of three or four lashes, or give him two days’ 
The gunn uestion is, however, acute. The firs 
solution, the abolition of the old type engineer 
and the substitution of mechanics, is admitted to be a 
failure, and I gathered that a new scheme is on foot, 
Under it, no more mechanics will be entered as engineer 
officers, and possibly those now in the service will be 
rated at a rank equivalent to our artificer engineer, while 
cadets for the executive will all go through an engineer. 
| ing course, elementary. Subsequently, as sub-lieutenants, 
they will be eligible to specialise in engineering in exactly 
the same way that they now can for gunnery or torpedo, 
No jack-of-all-trades officers are projected. This scheme 
is yet in embryo, I believe, and there is one difticult 
in the way, and that is, that the supply of cadets barely 
suffices for the present demand. The Russian regulation 
is that every executive naval officer must be a nobleman 
or the son of an officer who fulfils the original require. 
ment. Nobles are pretty plentiful in Russia, but a hun. 
dred cadets a year are required in the ordinary course ; 
the engineer change, if made, will make at least 150 per 
annum required. (There are comparatively few engineer 
officers borne in the Russian navy, certainly less than 
half our proportion.) 
From the gunnery school described in the last article, 

I went on to the drill hall, some account of which, in 
| view of the fact that Russian sailors have—to use an 
| Irishism—to put in more than half their sea time ashore, 
| may not be out of place. 
| The hall is a very large tunnel-shaped building, from 

80ft. to 100ft. wide, and quite 600ft. long. Possibly the 
| length is greater than that. At either end this tunnel is 
continued beyond partitions—a chapel one end; at the 
‘other, behind a theatre stage, a species of gymnasium. 
| The hall is normally some 60ft. high, but at this end the 
| height is considerably increased, and the mainmast of a 


| large ship set up in it. Nets are plentifully spread 


executive side, many of my questions were very possibly around, and on this mast the Russian sailor makes his 
but half understood. But, so far as I could make out, | first acquaintance with his profession. Tumbles are fre- 
track and swinging around curves, or being shunted to | the trouble is one of long standing, and arose from a | quent, but the nets usually prevent accident. We have 
and fro in the yard. The brakemen were wonderfully | desire on the part of the engineer officers to be eligible | this sort of thing, of course, at Greenwich, and afloat in 
agile and expert in performing their work, yet many fell | for gunnery, as they are for torpedo. The Administration | all training ships, but in Russia, owing to climatic con- 
apparently solved the problem by taking their engineer | ditions, the early mast drill has to be done under cover 
officers after that from a different class; the junior | for a good deal of the year. 


engineers in the Russian service seemed to be both intel- | 
lectually and socially on a par with the engine-room | Kronstadt Nav 


After watching the drill for a while, I was taken on to 
Club—a place hardly sufficiently ex- 


artificers in our Navy, and to hold an equivalent rank. | plained by its name. Like everything of the nature of a 
Nominally they rank with but after mitch men—suk- | public building in Russia it is architecturally very fine. 
lieutenants—while a senior engineer ranks nominally | It is fitted with a theatre, museum, drawing-rooms, a 


with but after a kapitan, Class II.—commander. Actu- | 
ally, however, only senior engineers now appear to hold | fin 


rank with the executives in any way. 


dining hall, billiard, and the usual sort of rooms one 
inaclub. Practically it is the ‘ officers’ quarters,” 


8 
and nearly all unmarried officers stationed at Kronstadt 


As a class the Russian junior engineer officers are very | live here. It is, so far as ornaments are concerned, almost 
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| inefficient. From what I saw of them, they appeared ; entirely furnished with gifts from the French Nation on 


interested enough in their profession, but lacking in in- | the occasion of the Toulon affair when the Franco- Russian 


telligence, and to have little or no knowledge of an 
outside their own immediate concern. Many of them— 
so the Russian executives said—are continually causing 
minor accidents through ignorance, they have a weakness 
for turning taps off and on in a casual sort of way. 
Executive here means gunnery officers, who hate the 
engineers very bitterly. Probably the engineer side of the 
question would tell the story somewhat differently, but 
there is not the slightest doubt, I think, that Russian 
engineers—at any rate, in the junior branches—are in no 
way to be compared in ability to our engineer officers. 
The question of executive control of their own men by 
engineer officers is not heard of in Russia, nor is there 
any friction between them and the ordinary lieutenants, 
except on the score of intelligence. Everyone in the 
Russian navy has executive rank over his subordinates or 
any one below him, and a junior engineer may punish a 
stoker as much as he chooses according to the limits of 
punishment allowed to his rank. He can flog him, to 


ing | alliance was cemented. One way and another these gifts 


from different French towns to the Russian navy must 
be worth over half a million pounds ; there are numbers of 
huge solid silver age of exquisite workmanship, a few 
of solid gold, while silk flags, jewelled ornaments and 


valuable chinaware are too numerous to reckon. There 
are rooms and rooms of them. 
The museum is small and of no special interest. What 


there is of it is chiefly geological, and the balance stuffed 
birds. There is, however, a collection of harpooning in- 
struments chronologically arranged; and there are a 
few models of ships of very early type. This place, how- 
ever, is in no way on a par with the museum of our 
United Service Institution, which the Navy Club 
resembles much more than it does an ordinary club. 

A word might be said of the pictures. There is no 
gallery, but the walls generally are hung with large paint- 
ings that form avery complete history of the Russian 


Navy from the time of Peter the Great onward; and 
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high level of technical accuracy being maintained, these 
are useful as well as ornamental. Another favourite 
wall ornament are weapons. These, lethal and fire-arms, 
are arranged chronologically in devices on the walls of 
the vestibule and staircase. 

Did space permit, one could spin out a good deal 
about the Naval Club at Kronstadt, but perhaps enough 
has been said. 

With regard to the town itself, the streets are ex- 
tremely wide, but most of the buildings are of wood. A 
few buildings like the Navy staff are of stone. At the 
Navy staff the hall is hung with half-sectional models of 
all the earlier Russian ships, but there being nothing of 
much later date tha: the Peter Veliky, one’s interest in 
these was naturally curtailed. 

Of the famous Kronstadt forts I saw nothing at all; no 
signs of them are visible anywhere ; probably, of course, 
they lie away from the town altogether. 

There no longer remain any English serving as officers 
in the Russian navy asin the old days. Half the Rus- 
sian officers connected with the early days of Kronstadt 
were, of course, Englishmen, and the Russians do not 
forget what nation it was that taught them to be sailors. 
There is at present, as I have already observed, a great 
craze for everything about Russian ships to be made in 
Russia, but, as we well know, a good many Russian 
vessels are just now being built or ordered in France, 
Germany, and the United States. But for the recent 
engineering strike most of these ships would be building 
in England. Whether owing to this country’s help in the 
early days when the Russian navy was growing, or 
whether to the results of experience, Russians have a 
heavy preference for English over other foreign ship 
pare A Their description of the British workman, 
however, is ‘a person who always refuses to work when 
his employer has undertaken to deliver a job in a certain 
time.” A bit sweeping and severe may be, yet perhaps 
not altogether without some grains of truth. There is 
not the slightest shadow of doubt but that the British 
mechanic has only himself to thank in that he is not 
working on the Tsarvitch, Bayau, Waryag, Retwisan, 
and the rest. The Russian officials would sooner far have 
had these ships built in England than at La Seyne and 
Cramp’s. No question of economy entered ; the Russian 
has not yet learnt to appreciate the cheap and nasty. Nor 
did politics have anything to do with it. But here Iam 
trenching on a wide subject that will later form the sub- 
ject of a more detailed and comprehensive article. 


PAINTS FOR IRON. 


Tux following experiments were carried out with a 
view to determining which of the paints and paint pig- 
ments in everyday use in this country are the most 
suitable for the purpose of painting ironwork, and the 
most effective in preventing the corrosion of iron under 
conditions of great severity. It was also desired to 
ascertain the prejudicial effect, or otherwise, of the use 
of inert pigments in the paint, such as barytes—barium 
sulphate—and Paris white or whiting. These bodies 
have been used for many years in large quantities in the 
manufacture of paints, and as their introduction makes 
the paint decidedly cheaper, it is very commonly supposed 
that such paints are necessarily of a poorér quality than 
those made simply from a pure colour pigment and 
linseed oil. 

The forty-nine paints used in these experiments are 
similar to those ordinarily made and used, and are not 
paints specially manufactured for the ay age of painting 
iron; the pigments were ground with the oil between 
rollers in the usual way, and in the proportions given 
below to make a stiff paint. This was afterwards 
brought to a suitable consistency for painting by mixing 
with genuine well-boiled linseed oil, capable of drying in 
seven hours under ordinary conditions of temperature, Kc. 

It will be seen that in many cases two or three qualities 
of paint of similar kind have been used, differing only in 
the proportion of inert pigment which they contain; for 
instance, Prussian blue paint consists solely of Prussian 
blue and linseed oil, whilst ‘‘A” Prussian blue paint is a 
cheaper paint ————t. barytes as a filling material. 
“B” paints are of a still more diluted character, and 
““C” contain more barytes, &c., than ‘“B”’ paints. 

In addition to the paints already mentioned a trial 
was made of barytes alone, ground with oil and used as 
a paint, and in another case pure boiled linseed oil was 
used alone. Three sets of fifty-one iron plates were 

ainted, and after allowing sufficient time for each to 

ome thoroughly dry and firm, they were given a 
second coat. When this was also dry and hard, one set 
of painted plates was placed out of doors and exposed to 
the weather. These have been exposed now for eleven 
months, and are still all in fairly good condition, with 
the exception of the plate painted with linseed oil, which 
is much corroded. 

The two other sets were treated as follows, and one 
set was simply to corroborate the results obtained from 
the other set ; it may be said here that the results were 
practically identical in each case. Each painted iron 
strip was placed in a clean wide-mouthed glass bottle 
half filled with clean pure water; the bottles were not 
closed, but were placed side by side on a shelf in the 
laboratory immediately under the table. The mouths of 
the bottles did not quite touch the under side of the table, 
so that, although there was free access of air to the painted 
are yet dust and other impurities were kept out. The 
ottles were allowed to remain untouched for three 
months. After about a week several of the plates had 
begun to corrode ; this was shown first by a cloudiness 
in the water, which afterwards became further oxidised 
and formed a red precipitate of ferric oxide, or rust, 
which subsided arity to the bottom of the vessel. After 
the three months’ exposure the plates were removed, 
and the liquid in each bottle, together with the sediment, 
was carefully tested for the percentage of iron present in 
the form of rust; this figure was taken as denoting the 
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amount of corrosion, but in every case is rather below 
the actual amount, as it does not include the portion 
which adheres to the iron plate. 

In each case the weight of rust found by experiment 
has been calculated to pounds (lb.) of rust per 1500 
square feet of painived surface, and this amount is set 
down in the second of the two columns of figures; the 
first column shows the percentage composition of the 
various paints employed. 


Rust from 
Per cent. 1500 yards, 
De 
Red lead paint— 
Red lead ... ... 88°88 
Raw linseed oil ... 11°12 none 
100°00 
‘*A” red lead paint— 
45°00 . 
Barytes ... ... 45°00 none 
Raw linseed oil ... 10°00 
100°00 
‘*B” red lead paint— 
66°00 . none 
Raw linseed oil ... 12°00 . 
10°00 
Orange lead paint— 
Onn 88°88. 
Raw linseed oil ... 11°12 none 
100°C0 
*Vermilionette paint— 
. 33°33. 
Deep vermilionette ... . 44°02 . none 
Pale vermilionette ... . 14°78 
Raw linseed oil... 7°87 
100°00 
+ Permanent red paint— 
Raw linseed oil ... “she 
100°00 
Pure zinc white paint— 
Zine white (zinc oxide) ... ... ... 87°30 
Refined linseed oil ... ... ... ... 12°70 ... traces 
100°00 
A” zinc white paint— 
100°00 
*C” zine white paint— 
100°00 
White lead paint— 
Refined linseed oil ... ... 7°44 . 75 
100°00 
‘*A” white lead paint— 
Refined linseed oil ... 
100°00 
Pale oxide paint— 
Pale oxide (ferric oxide about 52 per 
100°00 
Lithopone paint— 
Lithopone (zinc sul phide, zinc oxide 
barium sulphate)... ... ... 87°50 .. 
Refined linseed oil ... 12°50 .. 90 
100°00 
white lead paint— 
.. 50°52 
Refined linseed oil ... ... 7°38... 
100°00 
A” yellow ochre paint— 
Barytes and calcium carbonate 69°69. 
Lead chromate... ... ... 13°26. 107 
Turkey umber ... 2°65 . 
Raw linseed oil ... 14°40 . 
100°00 
Venetian red paint— 
Barytes and calcium carbonate ... 78°80 .. 
Ferric oxide (about 95 per cent, 
ferric oxide Fe,0;) 118 
Raw linseed oil... ... 12°73. 
100°C0 
°C” Venetian red paint— 
Ferric oxide (about 95 per cent. 
ferric oxide Fe,0,) ... ... ... 7°55 . 123 
Raw linseed oil... ... 11°88 . 
100°00 
Deep oxide paint— 
Deep oxide (about 96 per cent. ferric 
100°00 
Middle oxide paint— 
Middle oxide (about 94 per cent. 
ferric oxide FeO.) 
100°00 
Extra bright oxide paint— 
“Pure oxide D” (about 90 per 
cent. ferric oxide Fe,0.) 
Boiled linseed oil ... ... 
100°00 


* “ Vermilionette ” is a pigment composed of orange lead on which has 
been precipitated about 10 per cent. of eosine. 

t - —— red” is red lead on which has been precipitated aniline 
scarlet. 


Barytes paint— 


Per cent. 


Barytes (natural barium sulphate) 88°00 


Raw linseed oil... .. 


Pure oxide paint “Cor 


‘Pure oxide C” (ferric oxide aLout 


90 per cent, Fe,0,) 
Boiled linseed oil .. 


celestial blue paint— 
Barytes and calcium carbonate 


Celestial blue (a form of Prussian 


Raw linseed oil ... 


‘*B” Prussian blue paint— 
Prussian blue 
Barytes ... ... 

Raw linseed oil ... 


Pure middle chrome yellow paint— 


Middle chrome yellow 
Raw linseed oil ... 


Pure raw sienna paint— 
Raw sienna... ... ... 
Raw linseed oil ... 


Pure graphite paint— 
Raw linseed oil ... 


Pure Prussian blue paint— 
Prussian blue ... ... ... 
Raw linseed oil ... 


Pare Indian red paint— 


Indian red (ferric oxide about 70 per 


cent. Fe,0,) 
Raw linseed oil ... 


** A” Vandyke brown paint— 
Vandyke brown 
Raw linseed oil ... 


** A” colcothar paint— 


Barytes and calcium carbonate ... 


Oxide of iron 


Rose pink (principally barytes) __. 


Raw li oil . 


‘*B” middle oxide paint— 
Oxide of iron... 
Raw linseed oil ... 


Ivory black paint— 
Drop black (charcoal black) ... 


Turkey red paint— 


Turkey red (about 95 per cent. 


ferric oxide Fe,03) 
Raw linseed oil... ... 


** A” celestial blue paint— 
Barytes and calcium carbonate 
Celestial blue 
Raw linseed oil ... 


**B” Chinese blue paint— 


Chinese blue (another form of Prus- 


sian blue) ... ... 
Raw linseed oil ... 

Italian ochre paint— 
Italian ochre... ... 
Barytes ... ... 

Raw linseed oil ... 


‘*A” middle Brunswick green— 
Barytes and calcium carbonate 


*Superior middle Brunswick green 


Raw linseed oil ... 


“C” middle green paint— 
Superior Brunswick green 
Raw linseed oil... ... 


‘*A” Oxford ochre paint—- 
Barytes and calcium carbonate 
Chromate of lead ... ... ... 


English umber paint— 
English umber... ... 
Raw linseed oil ... 


black paint—- 
Barytes and calcium carbonate 
Ivory and carbon black ... .. 
Manganese di-oxide... 
Boiled linseed oil 


00 


100°00 
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8 
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8 
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| 


Q 


8 
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Rust from 
1500 sy yards, 
Ib. 


160 


160 


177 


197 


221 
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262 


266 


309 


822 


352 


* A mixture of lead chromate and Prussian blue, 
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30 
Rust from 
Per cent. 1500 . yards, 
Burnt Turkey umber paint 4 
urnt Turkey um — 
Raw linseed oil... ... ... ... 40°80 358 


_£C” yellow ochre paint— 
Barytes and calcium carbonate ... 7 ; 


Chromate of lead... 369 

Raw linseed oil .., 
100°00 

black paint— 

tes and calcium carbonate ... 79°30 

Carbon and bone black ... ... ... 4°35 392 

M ese di-oxide... 1°39 

Raw li oil... 15°05 

100°00 

iddle le brown paint— 

Oxide of iron (ferricoxide) ... ... 27°03 398 

‘*A” ultramarine paint— 

Ultramarine... ... ... 52°63. 

Raw linesed of’... ... ... ... ... 21°05 .. 

B 100-00 

urnt sienna paint-— 

Raw linseed oil... . 439 
100°00 

Chinese blue paint-- 

Raw linseed oil... ... ... ... ... 51°73 . 441 
100°00 

Boiled linseed oi —- 

Raw Turkey umber paint— 

100°C0 


These results show very clearly the imn-nse superiority 
possessed by paints containing red lead or orange lead 
over most of the other ordinary pigments when applied 
to iron surfaces which are partly immersed in water, 
zinc oxide runs the red lead very close as a protective 
—— and the others follow in order of merit. 

he paint composed of barytes and oil takes a far 
higher position in the list than many ple would 
suspect, and this leads one ‘to look upon the use of this 
material as less of an adulterant than has commonly been 
assumed ; indeed, in the case of some paints containing 
pigments of low efficiency the addition of a large quantity 
of barytes is actually a great improvement, as in the 
case of Chinese blue, celestial blue, and Prussian blue, 
but with pigments of high protective value, such as red 
lead, zinc oxide, and white lead, the addition of barytes 
is not to be recommended. 

A serious disadvantage possessed by all paints contain- 
ing red lead is their tendency to solidify, owing to the 
formation of a compound of the lead with the linoleic 
acid of the oil, so that itis necessary to use such paints 
soon after they are made. If a first coat of red lead 
paint be applied to the iron, it is probable that the re- 
maining coats might be of some other paint of a less 
obtrusive colour with almost equally good results; for 
instance, the second and third coat might be a good 
oxide of iron paint—pale oxide paint—which forms a 
good tough film when dry, and is well calculated to protect 
the first coat from possible abrasions. 

A further series of experiments was made by painting 
the inside’ of a number of circular iron trays with the 
same paints as were used for the plates. The trays 
measured din. wide by }in. deep, and were painted twice. 
When the last coat was quite dry and hard the trays were 
all filled to the brim with water and allowed to remain 
untouched until the water had completely evaporated, 
when they were refilled. During the three months each 
tray was filled and dried six times, and they were then 
examined. 

In most cases all trace of paint had disappeared, and a 
thick deposit of rust was found, but the trays painted 
with the following mixtures were all in very fair 
condition :— 

Red lead paint 

A. Red inde paint 
B. Red lead paint 
Orange lead paint 
Vermilionette paint 
Permanent red paint. 
Zinc white paint 

A. Zine white paint 
C. 5, »», 9) |All these were slightly rust-stained, 
Lithopone paint and are placed striztly in order of 
White lead paint merit, 

A. White lead paint 

C. White lead paint 

It will be seen that very much the same results were 
arrived at asin the bottle experiments, although the con- 
ditions were so widely different. 


These were all practical, 
unaffected, 


One of the most conspicuous features of our naval 
expenditure for refits and alterations, says the Naval and Military 

ecord, is the policy of extravagance pursued by the Admiralty 
towards the storeships Wye, Humber, and Tyne, The Wye was 
purchased twenty-six years ago for £21,500, and since then no less 
than £78,927 has been spent upon her in repairs. The Humber is 
twenty-one years old, and was bought for £41,212, but so prodigal 
has been the expense of refits that £71,666 has already been dis- 
sipated, exclusive of £4875 now being spentat Hongkong on another 
refit. The Tyne is of the same age, and cost £84,023 when pur- 
chased, and excluding £7525 recently spent in repairs, her repairing 
bill stands at £117,000. Doubtless these three vessels have done 
excellent work ; but with obsolete machinery and heavy coal con- 
sumption, the sooner they ate done with and replaced by other, 
says our contemporary, the better, 


HARBOURS AND WATERWAYS. 


Newport.—The Newport Harbour Board has under con- 
sideration a scheme for improving the navigation of the 
river Usk. The proposal is that in order to improve the 
navigation round the sharp bend at Powder-house Point, just 
below the entrance to the Alexandra Dock, a half-tide train- 
ing wall should be constructed on the eastern bank of the 
river, as advised by Mr. Vernon-Harcourt, M. Inst. C.E., so as 
to continue and regulate the current round the point, and 
also to dredge away the accumulation which now exists at 
this part of the channel. The cost of the work is estimated 
at £18,000. It is also propsed to erect a wharf wall along the 
concave side of the bend, and also to form wharves in the 
opposite side above the dock. 

Another scheme has been suggested for making a new cut 
just below the new entrance to the Alexandra Dock to a 

int near Pilsti Pill, and so to divert the river from the 
oot and give a straight channel to sea, the area now 
occupied by the bend being converted into a wet dock. A 
third scheme is that the Alexandra Dock should be extended 
downwards, and a deep water entrance made below the 
Powder-house bend and a channel dredged to the sea, with 
15ft. at low water. 

Liverpool.—The entrance to the Alfred and Morpeth docks 
at Birkenhead is to be deepened at a cost of £51,000 and it is 
intended to expend later on about £24,000 on further im- 
provement. There was some doubt on the part of the 
Committee as to whether the deepening should be limited to 
17ft., but the extra cost of making it 18ft. was estimated 
at £17,000. 

Ipswich.—The revenue of this port shows a falling off for 
the past twelve months, the decrease in tonnage amounting 
to 3775 tons. The number of vessels that entered the port 
was 2480, of 196,361 tons. The principal falling off was in 
vessels from foreign parts, the coastwise trade showing an 
increase. The principal imports here are maize, barley, oil- 
cake, cotton seed, granite for roads, and sand. The im- 
provement of the channel by — has been steadily 
proceeded with, the deep water being brought into a regulated 
line for a width of 240ft. The new dredger and plant 
obtained a year ago at a cost of £30,000 have fully answeredthe 
expectations of the Commissioners, the quantity of soil 
removed being more than double that under the old system, 
and the cost from 6°90d. per ton to 4°35d. The material 
raised within the last six years amounts to nearly a million 
tons. 

Boston.—A slipway for repairing vessels has recently been 
a at this port. This slip has been constructed by the 

arbour Commissioners, principally for the repairing of the 
steam trawlers engaged in the fishing trade. It is adapted 
to take two of these trawlers, or one of the steamers engaged 
in the Hamburg trade. The length of the tramway is 607ft., 
and of the cradle 200ft., and it weighs 75 tons. The inclina- 
tion of the tramway is 1 in 21, and the hauling gear is 
adapted to haul vessels up to 800 tons deadweight. The 
engine and boiler is of the marine type, compound and non- 
condensing, with cylinders 12in. and 20in. in diameter, and 
15in. stroke of piston, the boiler pressure being 1201b., and 
the number of revolutions 115 a minute. The hauling drum 
is grooved, and is 4ft. 6in. in diameter, and of sufficient 
length to take the whole of the 9in. wire hawser without 
coiling on itself. This hawser has a breaking strain of 264 
tous. The machinery is adapted for two speeds, according to 
the size of the vessel. The engine, boiler, and hauling 
machinery was supplied by Messrs. Morton and Co., of Leith, 
their contract being £1385. The tramway is carried on piles 
driven down to the hard clay. The cradle, which is of creo- 
soted fir, is made in two parts, so that one trawler may be 
left on the slip while a second can be berthed or launched 
independently. The speed is so arranged that a vessel may 
be launched and another berthed in one tide; the time 
occupied in lowering one trawler down the slip and launch- 
ing, hauling the empty cradle up, anc adjusting the bilge 
blocks, lowering, berthing a second vessel, and hauling up, 
occupies about 14 hours. The tramway and cradle have 
been constructed by Mr. Charles Thompson, of Preston, the 
amount of the contract being £5325. The work has been 
carried out from plans prepared by and under the direction 
of Mr. W. H. Wheeler, M. Inst. C.E., the engineer to the 
Commissioners; Mr. Ralph Robinson acting as resident 
engineer. 

The coal trade at this port is considerably increasing. 
During the Welsh coal strike a quantity of coal from the 
Midland coalfields situated on the Great Northern and 
Lancashire and Derbyshire railways was exported from 
Boston, and the merits of the quality of this coal having 
thus been discovered in fresh ports, an increasing number of 
vessels has been chartered for its export. A considerable 
amount of coal has also been taken from the port in steamers 
carrying from 1000 to 1200 tons for shipment to the Thames 
for bunkering purposes. A large trade is also being done in 
the import of mining timber and sleepers for the Great 
Northern Railway. Since the river has been dredged and 
deepened, vessels 350ft. in length, and carrying 3500 tons of 
grain, enter the dock with their full cargo. 

Yarmouth.—The trade at this port is also increasing, 
except the corn trade and fishing, in which during the last 
year there was a decrease. The total annual revenue of the 
port is £13,000, of which £2294 is derived from the fish 
trade. The corn trade has considerably decreased, the 
revenue from this source having fallen during the last 
twenty years from £1592 to £600. Large quantities of grain 
used to be exported to the coal ports in the North, which 
now goes by rail or comes from abroad. Grain which 
formerly came to Yarmouth and similar ports is now 
imported in vessels of large tonnage, and is distributed from 
the Thames by railway or in coasting craft. 

Grand Junction, Canal.—The last report of the General 
Committee shows that owing to the unprecedented drought 
of last summer the receipts had decreased £2301 below those 
of the previous year, while the expenditure was £4517 more. 
Additional pumping machinery is being provided north of the 
Tring summit to meet any emergency that may occur in future 
dry seasons. The improvements at Brentford and the new 
lift at Foxton have been delayed owing to the non-delivery of 
the machinery ordered. A dividend of £2 per share for the 
half year was declared. 

New York.—The improvements which are about to be 
carried out at this port in the harbour and approach from 
the sea are of a very extensive character, and will add very 
greatly to the facility of navigation, and provide amply for 
the increasing size of the vessels which trade with New York. 
The present channel from the sea up to the quays which lie 
along the Brooklyn shore, and which was deepened only a 
few years ago to 30ft. at low water, is circuitous and difficult 


to navigate, having a nearly right-angled bend in it. This 
channel is now to be superseded by a nearly straight course 
through the east channel, shortening the distance by five 
miles. The depth in the east channel at the present time 
varies from 10ft. to 16ft. at the lower end to 30ft., where it 
joins the narrows. This is to be increased to 40ft. at low 
water over a width of 2000ft, the length being about six 
miles. The tender accepted for this work is equal to about 
£756,000. The Bay Ridge channel, which runs along Brook- 
lyn, is also to be deepened to 40ft. at low water over a depth of 
1200ft. The tender accepted for this is equal to about 
£522,800. The total quantity of material to be removed 
in both channels is estimated at 70,000,000 cubic yards, 
the contract amount being equal to about 44d. per 
cubic yard. The extent to which the Brooklyn channel, 
the part of the harbour where the principal quays are 
situated, is interesting as showing the development 
in the increased accommodation required for shipping. The 
depth of water at low water originally in this channel was 
about 8ft. In 1890, after considerable difficulty, the funds 
were voted for increasing the depth to 18ft., and a width of 
200ft. Later on a further amount was voted for increasing 
the depth <v 21ft., and a width of 400ft. In 1895 the depth 
was again increased to 26ft., and a width of 800ft.; and this 
having become insufficient, the depth is to be further 
increased to 40ft., and a width of 1200ft. In 1871 the pre- 
sent main channel from the sea round Sandy Hook had only 
24ft., and was navigable at low water by vessels of 2000 tons, 
In 1898 the depth had been increased to 32ft., and the size 
of the vessels increased to 12,000 tons. This is now found 
inadequate, and hence the necessity for the new and deeper 
channel described above. The rise of tide in the harbour 
is 43ft. 

The contract which has been entered into for the ship 
channel gives the contractor a year in which to prepare for 
the work and get the necessary plant built. After that he is 
bound to remove 400,000 cubic yards a month during eight 
working months of the first year, and 1,200,000 cubic yards 
during every month in the succeeding year. It is estimated 
that it will take six years before the work is finished. 


SEPTIC TANK SEWAGE WORKS AT BARRHEAD. 


THE opening of sewage purification works at Barrhead, a 
prosperous industrial burgh some six or seven miles out cf 
Glasgow, took place recently. The system adopted is that of 
the septic tank order, by which the puricfiation of sewage is 
effected solely by bacterial agency, without chemicals, labour, 
or motive power, and without the production of sludge. 
Similar works are already established in England—notably at 
Belle Isle, Exeter—and in America, but Barrhead is the first 
town in Scotland to adopt the system, the patentees and 
engineers being Messrs. Cameron, Commin, and Martin, of 
Exeter and Westminster. The Barrhead works are designed 
to serve a population of 10,000, and to purify a maximum 
flow of sewage and storm water of 400,000 gallons per day, but 
they are capable of dealing at times with much larger quan- 
tities. 

The works consist of two grit chambers, four septic 
tanks, and eight aérating bacterial filters, all of which are 
built in concrete. The main outfall sewer discharges into the 
grit chambers, from which the sewage passes, without being 
screened, into the septic tanks, in which the solid impurities 
of the sewage are liquefied. This effluent, thus freed of solid 
matter, passes out — a slotted pipe at the end of each 
tank into the effluent-collecting channel. From this it flows 
through the modules and aérators to the admission valve 
chambers of the filters. Each of the septic tanks is 100ft. 
long by 18ft. wide by 7ft. deep, at low water, and is entirely 
covered with concrete arches, carried by rolled steel joists 
and brick piers. The four tanks when filled at low-water 
level contain about 312,500 gallons. The sewage in the tanks 
may rise 18in. above the low-water level, an additional 
capacity of about 70,000 gallons being thus brought into play 
to enable them to cope with sudden rushes of storm water. 
In spite of variations in the flow to the tanks the quantity 
passing to the filters is maintained constant by means of two 
controlling modules. Each filter is 55ft. long, 54ft. wide, and is 
filled to a depth of 4ft. with broken furnace clinker which con- 
stitutes the filtering medium. The total filtering area is about 
2540 square yards. Six of the filters ordinarily form the work- 
ing set at Barrhead, the other two being held in reserve. The 
tank effluent is supplied to one filter at a time, and is distr’- 
buted over the surface of the filtering material by a distribut- 
ing arrangement of stoneware channels laid thereon. The 
discharge valve is closed meanwhile, so that the interstices of 
the filtering material become filled with the tank effluent. 
The effluent remains in the filters for about one and a-half 
hour, during which the dissolved impurities are oxidised by 
the bacteria attached to the filtering medium. The discharge 
valve is then opened, allowing the filtered sewage to escape, 
which in so doing draws down after it a supply of air into 
every crevice of the filter. The latter is then left to drain and 
aérate, while the other working filters are filled in turn, after 
which it is again filled. This method of working renders the 
filters self-cleansing, so that they retain their purifying power 
unimpaired. The opening and closing of the admission and 
discharge valves are automatically effected by the overflow of 
a small quantity of filtered effluent. These operations there- 
fore go on continuously without the intervention of manual 
labour. 

At the opening ceremony, which was attended by 
a large company, Provost Heys said that the question of 
sewage disposal had constantly occupied the attention of the 
Burgh Commissioners ever since the adoption of the Burgh 
Police Act in the beginning of 1894. In 1896 the septic tank 
arrangement was brought under their notice, and in the 
beginning of 1897 a deputation went to Exeter to see the 
process in operation, They visited other places, but in the 
opinion of the deputation the Exter system was easily first. 
There were no chemicals, and no sludge, and there appeared 
to be no other system which was so absolutely simple. Bailie 
Robert Anderson, of Glasgow, said he had waited with some 
impatience for this installation of the septic tank system after 
having seen it in operation at Exeter. They would no doutt 
get the same results they saw at Exeter, but he would have 
been more ready to congratulate them if their scheme had 
dealt with the whole of the sewage at Barrhead, including 
trade refuse. They would still have to face the problem, 
which Glasgow was resolutely setting itself to face, and treat 
the whole sewage of the town. Provost Heys said he had n» 
doubt that they would be able to get over the larger problem 
Mr. Anderson alluded to. In regard to trade refuse, the burgh 
would take steps to deal with it, or make the proprietors 0 
of works deal with it. 
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LITERATURE. 


Apercu des chemins de fer Russes. Depuis Vorigine jusqu’en 
1892. Par la viii. Section (Chemins de fer.). De la Société, 
Imperiale Technique de Russie. Redacteur-en-chef, ANDRE 
DE GORTSCHAKOV. Redacteurs de l’édition Frangaise, 
VLADIMIR HERZENSTEIN et Louis WEISSENBRUCH. Brux- 
elles: Paul Weissenbruch, Imprimeur du Roi. Editeur, 
Rue du Poincon, 45. 1897. 

ALTHOUGH unbound save for a paper wrapper, the present 
work includes three handsome and exceedingly well got up 
volumes, two of text, and the third of plates. The pub- 
lication of this minute and exhaustive account of the 
whole réseaw of the railways in Russia, which we believe 
is without precedent, is rather surprising, having regard 
to the extreme reticence and silence which our great 
northern neighbour usually maintains respecting the 
internal organisation and administration of her vast 
dominions. Although only the larger and more important 
undertakings are treated of in detail, they are far too 
numerous for us to do more than allude to some of the 
most prominent, and to sum up briefly the distinguishing 
characteristics of the Russian system of locomotive lines. 
Our readers are no doubt perfectly conversant with the 
autocratic rectilineal method of laying out railways in the 
kingdom of the Czar, and the treatise before us confirms 
the view so entertained. The Nicholas line, uniting the two 
capitals of St. Petersburgand Moscow is almost a perfectly 
straight line, as are some of the other earlier railways. 
It must, however, be in fairness stated that the error of 
this system was very soon perceived, acknowledged, and 
rectified for the future. If we add to the original mis- 
take made in setting out the new routes, that large rivers 
and watercourses were crossed at the most unfavourable 
points, it is no wonder that the first cost of them was 
enormous. The ordinary width of formation level for a 
single line is 16°65ft., and for a double track 29° 43ft., 
while the slopes of cuttings and embankments are now 
flattened from 14 to 1 to 2to1. In rock the ratio is as 
1to10. After passing through, to a certain extent, the 
timber stage of railway bridges, and also that of the first 
lattice type, in which the members of the web were, for 
both stresses of tension and compression, nothing but a 
collection of rather strong hoop iron bars, the Russian 
engineers came to the conclusion that it was necessary 
to make a distinction between the two sections of struts 
and ties. They therefore determined to employ “ des 
fers rigides pour les croisillons soumis a la compression et 
des fer plats pour les croisillons travaillant a l'exten- 
sion,” and adopted the open web principle with few 
crossings of the diagonals and horizontal flanges for their 
bridges of large span. 

One of these structures is worth mentioning. It is the 
Alexander Bridge over the Volga, in the neighbourhood 
of Syzrane, and has thirteen spans of 366ft. each. Owing 
to the natural configuration of the country, tunnels are 
rare in Russia. They are only to be found on six rail- 
ways, and the longest, which is on the Transcausian line, 
does not exceed two and a-half miles. Timber is still 
used in bridges and other works of engineering con- 
struction in Russia, but it is rapidly giving way to iron 
and steel. A few words may be said here respecting the 
gauge of the Russian railways. The first railway in 
Russia—the Tsarkésélo line—was laid out by an Austrian 
engineer upon a gauge of 6ft. The next—the Varsovia- 
Vienna route—was given a width of 4ft. 9in., which was 
that of the Austrian system with which it joined up. 
Profiting by the inconvenience—not to use a stronger 
term—that we suffered by our brake of gauge, that for the 
whole of the Russian empire for first-class railways was 
definitely fixed at five English feet. Smaller gauges 
have been adopted for light railways, but that does not 
affect the general question. There are always an upper 
and a lower layer of ballast employed, but the material 
varies with that which each separate district can supply. 
Metallic sleepers have been tried as an experiment upon 
a small scale ; but owing to the greater cheapness of fir, 
pine, and oak, timber sleepers are practically universally 
adopted for the Russian permanent way. Steel rails of 
different form are common on the great Muscovite lines, 
and the heaviest weighs 83 lb. per yard, or, rather, did in 
the year 1892. The first part of Volume I. concludes with 
a detailed description of the stations, the sheds, buildings, 
signals, telegraph service, and the numerous appliances 
and adjuncts of every description which necessarily 
belong to large depéts. 

It was not until the year 1844 that the regular building 
of locomotives and wagons was commenced in Russia, 
and not until ten years later that the first large workshops 
were established at St. Petersburg ; but since that date 
the industry has made notable progress, turning out in 
abundance iron and steel plates and bars of every section, 
axles, wheels, and machinery complete, and in parts 
ready for fitting together. The authors observe that the 
American locomotives which were introduced upon the 
St. Petersburg and Moscow Railway were not regarded 
with sufficient favour to ensure their employment on the 
other main lines, and that preference is given by the 
Russian engineers and traffic managers to engines 
modelled upon European patterns. It is also stated 
that the Fairlie locomotives running on the Trans- 
Caucasian route are, owing to the difficulty experienced 
in repairing them, and the improvement made in the 
heavy gradients of the line, falling gradually into disuse, 
and that they are in course of replacement by engines of 
a more economical build. The maximum speed per- 
missible is fixed by the Government, and is dependent 
upon the diameter of the driving wheels. An engine with 
single or a pair of coupled drivers, having a diameter of 
5ft. 6in., may run at a speed of 534 miles per hour. 
Another with more than two axles coupled, and driving 
wheels 4ft. 6in. in diameter, must not exceed 434 miles 
per hour. Locomotives having drivers of larger diameter 
are allowed a higher rate of speed. Goods trains in 
summer time may acquire 90 per cent., and in winter 
time 85 per cent. of these velocities. Engines employed 


on sidings for shunting and subsidiary purposes are 
restricted to a speed of twenty-one miles an hour. Not- 
withstanding these fair governmental limits, the average 
speeds on the majority of Russian railways never approach 
them. — trains rarely exceed twenty-five miles 
per hour, and the goods trains run ata rate from ten to 
seventeen miles in the same time. An exception is, 
however, to be found on the St. Petersburg-Varsovia 
Railway, upon which the maximum average speed is 
obtained by the mail trains, which does not surpass 374 
miles an hour. The fuel employed by the railway engines 
is of a very miscellaneous description, and greatly affects 
their construction and durability. It includes wood, 
peat, two or three different kinds of coal, according to 
the district traversed, and naphtha. This last is very 
much used on the Eastern main lines. 

In the second volume of the Apercu the subjects of the 
administration, control, management, and financial results 
attending the construction and working of the Russian 
railways are fully treated of. These details possess, no 
doubt, a greater local than general interest, and are not so 
likely to engage the attention of the engineer as the con- 
tents of the first volume. There are three general classes 
of railways in Russia, viz., (1) Government or State lines ; 
(2) private lines, which are to a greater or less extent 
supported or subsidised by the State; and (8) a very 
small number of private railways constructed altogether 
without State aid. A special Government department, 
answering in some respects to our Board of Trade, but 
with much larger powers, exercises a strict supervision 
over all railways in the country, irrespectively of the 
class to which they may happen to belong. The precau- 
tions taken to ensure the safety of passengers are more 
complete and of a more stringent character than for- 
tunately are required amongst ourselves, and the great 
length of the main lines, the distance separating the 
stations, the physical features of the country, and the 
sparseness of the population, call for a high amount of 
care and provision for the wants of all the railway 
employés of all degrees. The authors admit that the 
attempt to construct Russian railways by the assistance 
of foreign capital, in which some English capitalists and 
contractors occupied prominent positions, was a failure. 
It was not, however, until some years later that the 
completion of the ligne Catherine put an end to that 
system, and established a new one which decided that 
railways should in future be built at the cost of the State. 
It may be mentioned that at different times many of the 
so-called private railways changed hands. In the sixteen 
years between 1876 and 1892 the Russian Government 
purchased fifteen lines having a total length of 4500 
miles. It was felt by the State that it was absolutely 
indispensable to retain in its own hands certain lines of 
communication, of paramount importance to it, for 
reasons of strategy, policy, and economy. Two or three 
of these lines were taken over by the State in actual self- 
defence. The companies or proprietors had become 
insolvent, and the Government could not permit railways 
to fall into decay which were essential to the future 
welfare and prosperity of the empire. 

It was towards the end of the war with Turkey that 
Russia commenced in 1878, in good earnest, the designing 
and construction of her great main railway systems, in 
which she profited by the experience and example afforded 
her by FranceandGermany. The third volume of the work 
before us contains one hundred and eight double-page 
illustrations of drawings, plans, elevations, sections, photo- 
graphs, and maps. These include every detail of a civil 
and mechanical nature which belongs to the designing, 
construction, and installation of the great lines of Russia, 
from the laying of a cast iron conduit 3ft. in diameter to 
the complicated mechanism of the sixteen different types 
of locomotives in use in the dominion of the Emperor of 
all the Russias. The whole work comprises a perfect com- 
pendium of admirable working drawings, all of which are 
drawn to scale. Omitting dictionaries, encyclopedias, 
and publications of a similar comprehensive character, 
the three volumes, with their twelve hundred pages of 
text, constitute one of the most complete treatises we 
have ever had under review. 


The Cupola Furnace: A Practical Treatise on the Con- 
struction and Management of Foundry Cupolas. By 
Epwarp Kirk. 8vo., pp. 361, with 78 engravings. 
Philadelphia: H. C. Baird and Co. London: E. and 
F.N. Spon. 1899. 

Tis volume deals with a subject that has hitherto 

received but little attention from the writers of books 

upon ironfounding, namely, the details of the construc- 

tion and working of the cupola considered merely as a 

melting agent, without reference to the nature of the 

materials charged, or the uses to which such materials 
are to be applied when melted. Within these somewhat 
narrow limits the author, who is described on the title 
page as a practical moulder and melter, and consulting 
expert in melting, has brought together a large amount 
of matter, both descriptive and critical, on the dimen- 
sions and design of cupolas, the number and position 
of their tuyeres, and the arrangement of blast pipes and 
blowing machines. A large number of the examples 
selected represent American arrangements, in which the 
furnace is stilted upon piers above the ground level, or 
over a pit, the bottom being closed by doors; but in 
addition to these we have descriptions of the Stewart, 

Herbertz, Greiner, and other European forms, with the 

result of giving a full account of modern cupola designs. 

The subject of fans and rotating blowers is also treated 

at considerable length, and as all the descriptions have 

been furnished by the makers, the merits of each particular 
machine are brought into equal prominence throughout. 

The most interesting parts of the volume, however, 

are those in which the author records his own experiences, 

as in Chapter V., describing an elaborate series of experi- 
ments for determining the position of the melting zone in 

a cupola, and the proper size of charges required to keep 

the metal at a uniform heat for casting, and the examples 


of poor melting in Chapter XV., which have been selected 
from cases where the author has been called in to remedy © 
defects in the working of np Pang This is very amusing 
reading, for although most of the troubles seem to have 
required only simple remedies, such as keeping the 
linings in proper shape by filling up holes due to irregular 
wear, or removing accretions over the tuyeres, the 
use of proper materials for such repairs, and the right 
proportioning of fuel to metal, and of blast. to fuel, the 
author’s adventures with melters who knew all about 
melting, but could not get out a heat properly, are 
described in a lively fashion, even when itis necessary to 
struggle with grammatical difficulties, such as ‘‘ We were 
the man who understood his business,” in the narrative, 
One of the cases recorded, that of a private foundry 
worked by convict labour, must, we think, be regarded as 
exceptional, even in America, and that such a system 
gives unsatisfactory results is not surprising. On 
page 136 we find a statement which may also be found 
in other American foundry books, namely, that ‘“ The 
blast furnace is a cupola furnace, and is constructed on 
the same general principle as the foundry cupola ;” and 
in another place, ‘In the blast furnace 20 cwt. to 25 cwt. 
of coke is consumed in the production of a ton of pig 
iron. In the cupola furnace a ton of iron is melted with 
from 172 1b. to 2241b. of coke. It will thus be seen that 
in the cupola furnace we have the minimum consumption 
of fuel in melting a ton of iron.” From these examples 
it may be inferred that the author is less familiar with 
smelting than foundry work, and, indeed, most of the 
observations upon the former subjects might with advan- 
tage have been omitted. Chapter XVII., headed “ Ex- 
plosion of Molten Iron,” states that ‘‘ Molten iron is a 
very explosive body, and under certain conditions ex- 
plodes with as loud a report and as much violence as 
gunpowder. Under other conditions it is not at all 
explosive.” The conditions then described show that 
water, and not iron, is the explosive agent, except in the 
case of the sparking of hard iron, which is “‘ caused by 
an explosion of the iron due to the combination of oxygen 
with the combined carbon of the iron, and the sparks are 
the oxide of iron,” an explanation which can scarcely be 
considered as quite satisfactory as regards its chemistry. 
A technical detail of more interest is noticed in 
Chapter XIII., namely, the melting of tin-plate scrap in a 
cupola, which seems to be practised to some extent in 
America. The product, however, does not seem to be of 
much value, as the metal is very hard and brittle, and 
only fit for sash weights, which must be handled with 
care to avoid breaking. It seems, however, to be good 
enough for making mooring anchors for buoys for the 
Government, which are so rough that even the founder 
who made them remarked that it was a good thing that 
they were to be sunk in the mud under the ocean, as they 
were not fit to be seen. From these statements we can 
understand ‘“‘ that at the present time, even under favour- 
able circumstances, the profits of this branch of the 
business are small.” 


SHORT NOTICES. 


The Contour Road Book of England—Devon, Cornwall, Somerset, 
and Wiltshire: A Series of Elevation Plans of the Roads, with 
Measurements and Descriptive Letterpress. By Harry R. G. Inglis. 
With 200 maps and plans. London: Galland Inglis. 1899. Price 
ls, net.—This is called a temporary volume, and forms the first 
portion of the volume, which, when completed, will embrace the 
whole of the West of Eagland. A distinctly useful book for 
cyclists and pedestrians, A large variety of routes is taken, and 
in each case one can see beforehand the kind of country which 
will be traversed, together with the mileage, Each route is num- 
bered, and there are index maps or keys, on which the places 
referred to are also numbered. 


Telephones: Their Construction and Fitting. A Practical Treatise 
on the Fitting up and Maintenance of Telephones and the Auxiliary 


Apparatus. By F.C. Allsop. 156 illustrations, Fifth edition. 
London: E, and F, Spon, Limited. 1899. Price 3s, 6d.—Nearly 
all the information nec for the use of those e' ed in 


fitting up and working telephones is to be found in this book, 
which now appears enlarged, and, in part, re-written. The subject 
is treated almost entirely from the point of view of private line 
work, and by its aid faults may be detected and removed which 
would in ordinary cases necessitate an expert being called in, 


The Shipowners’ Technical Code Book. to meet the Re- 
quirements of Shipowners and their Captains. y Walter seg om 
ite Whitehead, Morris, and Co. Limited. 1899. Price 15s, 
—An alphabetical and numerical code for the use of shipowners 
and their captains. This has been designed to enable detailed 
accounts of breakdowns, accidents, or, indeed, any information 
whatever with regard to ships to be telegraphed in more detail 
than is at present possible without expense. An ingenious means 
of distinguishing ‘ port” from ‘‘ starboard” has been achieved by 
slight alterations in the form of the code words, 


Matriculation Directory. No. 26, June, 1899. With articles on 
the special subjects for January and June, 1900. London: W. 
B, Clive. Price 1s, net.—This contains, as usual, all the informa- 
tion necessary to students desirous of passing the London Uni- 
versity examinations. It is published under the auspices of the 
University Correspondence College, and contains, amongst other 
useful matter, the papers set in the June examinations, 


The Arithmetic of Electrical Measurements, with numerous 
Examples, fully worked. W. R. P. Hobbs, R.N. Seventh 
edition. London: Thomas Murby. Price 1s.—This little work, 
which deals in a practical manner with the applications of Ohm’s 
law, now appears in its seventh edition. We note that it has been 
revised, and that the portion dealing with electric lighting has 
been re-written, 


BOOKS RECEIVED. 


Lean’s Royal Navy List, No. 87, as 1899. By Lieut-Colonel 
Francis Lean—retired full pay—R.M.L.I. London: Witherby 
and Co, Price 7s, 6d. 


The Journal of the lA 
Third series, Vol. x., Pett, 
John Murray. Price 33. 6d. 

La Machine Locomotive: Manvel donnant la Description des 
Organes et du Foncti ent de la L tive. A l'usage des Mécani- 
ciens et des Chauffeurs. Par Edouard Sauvage. ‘Troisitme édition. 


icultural Society of England. 
0, 38, June 30th, 1899, London: 


Paris: Librairie Polytechnique, Ch, Béranger, éditeur, 1899 
Price 5f. 
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NEW GRAVING DOCK AT TROON. 


THE new graving dock which has been under construction 
at Troon, on the Ayrshire coast, for about two years past, was 
formally opened on the 29th ult. by the Marchioness of Ailsa, 
and the first vessel to enter was the full-rigged ship E. J. 
Spicer, of Nova Scotia. The dock has been constructed for 
his Grace the Duke of Portland, the superior of Troon 
Harbour, but has been leased, and will be worked, by the 
Ailsa Shipbuilding Company, to whose shipyard and work- 
shop premises it is closely adjacent. 

Before describing the new dock, reference may be briefly 
made to the docks previously existing at Troon. In this 
connection it is interesting to recall the fact that Troon 
Harbour had for many years the largest graving dock in 
Scotland. Till about the year 1860 it was the largest on the 
Clyde, and, owing to lack of accommodation, Glasgow had to 
send her largest ships to Troon for repairs, amongst others 
the steamship Glasgow, one of the crack Atlantic liners of 
her day. When the construction of the dock was contem- 
plated by the fourth Duke of Portland, instructions were 
given to his engineers that it was to be made large enough to 
dock any frigate in the Navy. This, however, was overruled 
by the engineers, who maintained that Troon would never 
require one so large. It was constructed in 1820, and the 
Duke’s prescience was soon confirmed, as the dock, which is 
275ft. in length, 37ft. wide at entrance, and has a depth of 
water on sill at mean high water of 10ft., was found to be too 
small not very many years after, and the loss to Troon and 
Troon Harbour in consequence was very considerable. 
Though small, as modern requirements go, this dock is still 
in good order and in constant use by the lessee, the 
Ailsa Shipbuilding Company. Another and smaller graving 
dock has existed for many years at Troon, but being con- 
tiguous to the site of the new dock, it has been filled up, and 
the ground thus recovered has been added to the yard of the 
Ailsa Shipbuilding Company, enabling the building berths of 
the company to be increased to five. 

The dimensions of the new dock are as follows :—Length 
on floor level from heel posts of entrance gates to head of 


dock, 360ft.; breadth at floor level, 50ft.; at sill level, | 


56ft. 3in.; and at cope level, 86ft.; width of entrance, 48ft.; 
depth of water at sill at mean high water, 16ft. 6in., the 
floor level being 4ft. below sill. 


there is a rudder-well 8ft. deep below floor level. The dock 


Section Thro. Pump Chamber 


In the floor near the gates | 


pumped out was 2,400,000 gallons, equal to 11,000 tons, and 
this had to be accomplished in three hours—equivalent to 
6670 gallons per minute for each cf the two main pumps. On 
the occasion of the official trial on the 23rd ult. the two 
main pumps, running at a speed of 180 to 188 revolutions 
per minute, the water inside the dock was lowered 9ft. in the 
first hour, that being at the rate of about 8700 gallons per 
minute for each pump. The remaining 74ft. in the dock 
above the sill level was pumped out in 55 minutes, which is 
equal to about 7000 gallons per minute for each pump. The 
water below the sill was taken out by one of the main pumps 
and the leakage pump working together in 35 minutes, 
making the total time 24 hours to pump out 194ft. depth of 
water in the dock. The pumps actually discharged 11,000 tons 
of water in 1 hour 55 minutes; that.is, about 40 tons per 
minute for each pump, or 2400 tons per hour. The leakage 
pump has a capacity of 1000 to 1100 gallons per minute, 
equivalent to 5 tons per minute, and 300 tons per hour. On 
the occasion of the official opening of the dock on the 29th 
ult., the dock was pumped out in about two hours. 

The whole of the pumping machinery and boilers were 
supplied by Messrs Drysdale and Co., Bon Accord Works, 
London-road, Glasgow. The contractor for the dock and 
gates was Mr. George Lawson, Blairbeth, Rutherglen. The 
whole of the works have been carried out according to the 
plans and under the superintendence of Messrs. McTaggart, 
Cowan, and Barker, C.E., Glasgow. 

In the unavoidable absence of the Duke and Duchess of 
Portland the dock, as has been stated, was formally opened 
by the Marchioness of Ailsa. At the banquet following the 
ceremony, Mr. Adam Wood, the Duke of Portland’s agent, 
said that his Grace had always taken a deep interest in the 
prosperity of Troon Harbour, and this was evidenced by the 
fact that the machinery and equipment of the new dock were 
of the most modern type and quite abreast of the times. 
The Duke had felt that it was essential that a new and much 
enlarged graving dock should be made to meet the require- 
ments of the increased size of ships which now frequented 
the Ayrshire ports. In 1896 accordingly he gave authority 
for the construction of the splendid dock which was now 
completed. That the dock would be of great benefit to the 
| Ailsa Shipbuilding Company, who were to work it, and to the 
| harbour and town of Troon, was unquestionable. 

The Marquis of Ailsa, in responding to the toast of * Suc- 
' cess to the new Graving Dock and the Ailsa Shipbuilding 
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NEW GRAVING DOCK AT TROON 


gates are of timber, the principal parts being of greenheart. 
The dock has for the most part been cut out of solid rock. 
When its construction was entered upon it was expected 


that the excavations would have been entirely in the black | 


basalt rock which is so much in evidence about Troon—e.g., 
the Black Rock and Lady Isle—and out of which the large 
Troon tidal dock has been cut. However, at some little 


distance from the new dock entrance the rock excavations | 


showed a peculiar geological formation, china clay and hone- 
stone underlying the basalt, and this extended over nearly 
the whole area. It was found also that the china clay had 
at one time been worked to a considerable extent by mining. 


Where the mine roads extended below the altar courses they | 


had to be built up, and the reof supporting the bottom or 
floor of the dock is laid with concrete. The sides and altars 
are faced with the same material, which gives the dock a 
massive and substantial appearance. In reality the concrete 


work is only superficial, the rock excavations requiring pro- , 


tection from weather only and not support, except to a 
limited extent. 

The dock, as will be seen from the sectional viewshown in our 
illustration, has eight altar courses on each side. Access from 
the top to the floor is provided for by flights of steps, one on 
either side of the bow or head of the dock. A drain has been 
carried below the centre of the floor of the dock, and the 
natural drainage, or flow of water, is removed by the 
drainage pump as it comes. The inlet sluice for filling the 


dock is worked by a capstan, and capstans are also employed | 


for working the gates, 
The pumping machinery consists of two centrifugal pump- 


ing engines capable of pumping about 19,000 gallons per | 
The two main | 


minute, and the leakage pumping engine. 
pumps are 2Cin. in diameter, the engine cylinder being 16in. 


by 12in. stroke, with the slide valve cutting off at half stroke. | 
The leakage pump is 8in. diameter, the cylinder being Qin. | 


by 7zin. The steam for driving these engines is supplicd 
by two Lancashire boilers, each 24ft. long by 6ft. 6in. 
diameter, the working pressure being 80 Ib. per square inch. 
The boilers are under cover in a brick building situated onthe 
west side, close to the dock entrance, and on quay level. 
The engines are placed in a chamber adjoining and in con- 
nection with the boiler house, but entirely below quay level, 
and lighted by pavement roof lights. 

In the chamber which houses the pumping engines are 
also placed valves which connect the new with the older 
graving dock, which lies on the opposite side of the Ailsa 
Company’s shipyard, the necessary pumping operations being 
now conducted under one roof by the same set of engines, 
and under the control of one man. To make this possible it 
was necessary to connect the old with the new dock, and this 
was done by tunnelling below and across the shipbuilding 
yard to the pumping station in connection with the old dock. 
The engine which had hitherto driven the pumps here will 
now beutilised fordriving the saw-mill plant of the Ailsa Ship- 
building Company. 

According to the specification from which the makers of 
the pumping engines worked, the quantity of water to be 


Yard,” said that Troon, through the foresight and enter- 
prise of its ducal proprietors, had always had a reputation 
for not only keeping pace with the times, but of sometimes 
being ahead, as was evidenced by the fact that in 1860 
Troon had the largest graving dock in Scotland. Going back 
to the time of the fourth Duke of Portland, who founded the 
| Ailsa Shipbuilding Yard, he noticed that he built his own 
ships there for the conveyance of the coal from his own pits 
to Troon for shipment. He employed as his designer and 
builder Mr. William Symonds, afterwards Sir William 
Symonds, who in the service of the Admiralty became a man 
of note. He laid the foundation of his future success by 
designing and building the Pantaloon, a 10-gun brig of 
320 tons, for the Duke of Portland, in 1831. This brig, ina 
series of trials, raced with and beat the frigates of Admiral 
Codrington off the Dodman in the same year, after which his 
Grace presented her to the Government, who, recognising her 
exceptional merits, employed her as a slave-catcher on the 
West Coast of Africa. The Ailsa Shipbuilding Company was 
to the front in 1854, in building the largest wooden ships that 
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| up to that time had been constructed in Scotland, viz., the 
| full-rigged ship Earl of Eglinton, which was employed in the 
| East India trade. Further on, in the sixties, there were 
| built three splendid East Indiamen—the Silver Eagle, the 

Fire Queen, and the Salisbury—magnificent specimens of the 
| naval architecture of the time. Wooden ships having been 
long superseded by iron vessels, in 1886 the Troon yard was 
re-modelled and equipped with modern appliances for building 
iron and steel ships, and passed into the tenancy of the pre- 
sent Ailsa Shipbuilding Company, which has, since starting, 
turned out a long list of steamers, sailing ships, and steam 
yachts, which compare favourably with the ships which 
had preceded them. 


DRAINAGE, says a Chilian consular report, is one of the 
most urgent needs of Valparaiso, and no doubt a concession 
could be obtained for any satisfactory scheme to deal with this 
ee There is a great deal of fever and illness all the year 
round, 


AUTOMATIC COUPLERS. 


Tur Royal Commission held its sixth sitting on Friday, 
the 7th inst. Mr. Richard Bell, the general secretary of the 
Amalgamated Society of Railway Servants, was recalled, and 
his examination continued. The first portion of the exami- 
nation was devoted to subjects other than automatic couplers, 
Witness was then questioned as to a visit which he made to 
America with the object of seeing how far Mr. Hopwood’s 
report, on which the Bill recently before Parliament was 
based, could be corroborated. He said that the introduction 
of automatic couplers and automatic brakes had considerably 
lessened the accidents in that country. There was 76 per 
cent. of American stock fitted with automatic couplers. He 
had this on the authority of the heads of departments of the 
various companies. During his stay in America he visited 
New York, Philadelphia, Washington, Pittsburgh, Chicago, 
Peoria (Illinois), and Buffalo. He personally witnessed 
shunting, coupling, &c.; in fact, himself carried out some of 
the operations. The impression left on his mind was that 
an automatic coupler was a distinct advantage both to the 
companies and to the men. It would facilitate traftic, and 
would avoid a large amount of running about for the 
men. He was also greatly impressed by the way the 
Americans are increasing the capacity of their minerul 
rolling stock, On his return from the States he made a re- 
port to his society. Here, amongst other things, it is state: 
that he visited the works of the Janney Coupler Company, 
at Pittsburgh, and the Gould Coupler Company, at Buffalo, 
These two firms had together made and sold 1,600,000 couplers 
up to the 1st April last, the Gould Coupler Company having 
supplied over 300 of theircouplers to several railway companies 
in England, namely, the Great Central, South Eastern, Great 
Northern, North-Eastern, and North British. On these lines 
several trains are now running daily fitted with these couplers. 
At the Westinghouse Company’s works at Wilderming, he 
was shown a full-sized model of an invention for coupling 
automatically, the air brake, steam heater for the train, and 
a communication between passengers and engine driver and 
guard, together with the car coupling itself. This was all 
accomplished by means of compressed air. He also saw a 
train completely fitted with this invention working on the 
Chicago and Rock Island Railway. He did not see these 
coupled or uncoupled in the train, but on inquiries he was 
informed that they worked very satisfactorily. The chief 
superintendent of one of the lines had said to him that the 
advantage of automatic couplers was even greater to the 
companies than tothe men. ‘They had reduced accidents by 
one-half, and the companies had saved expense in compensu- 
tion, material, and repairs, and in the despatching of traffic. 
This statement was endorsed by the secretary to the Master 
Car Builders’ Association; by the locomotive superintendent 
of the Chicago, Burlington, and Quinsey Railway, which owns 
over 35,000 cars—96 per cent. being fitted with automatic 
couplers ; and by the superintendent of the car department of 
the Delaware, Lackawanna, and Western Railway, which 
owns 26,623 cars. The Chicago, Western, and Indiana Rail- 
way, which has over forty shunting engines at work, day and 
night, in Chicago yards, says :—‘‘ In 1892 we broke one draw- 
bar in every 347 cars handled. In 1898 we had 67 per cent. 
of our cars equipped with the M.C.B. coupler, and only broke 
one (drawbar) in every 3206 cars handled.” On this line 
there are curves having a 28 deg. curvature. It is thought 
safe to say that when all cars are equipped on this line there 
will be a saving of 50 per cent. in drawbars. These com- 
panies had, when the idea was first started, protested strongly 
against the introduction of automatic couplers. There have 
been no less than seventy-six kinds of automatic couplers in 
use at one time, each kind varying in some degree in design, 
weight, and quality of material. In 1893, with 15 per cent. 
of cars fitted with the M.C.B. coupler, one bar in 385, and 
one knuckle in 1684, were broken. In 1898, with 59 per cent. 
of M.C.B. couplers, only one bar in 1872, and one knuckle in 
3047, were broken. There are 5102 shunting engines in the 
United States ; Chicago alone had 300. According to figures 
he had obtained, he could state that fatal accidents 
had been reduced by 50 per cent., and non-fatal over 
40 per cent., since the adoption of automatic couplers. 
Accidents at present occur chiefly where the new coupler 
and old forms of the same come in contact, and from 
minor details in the lever arrangements of the first couplers 
introduced. It appeared that these couplers made by 
different makers did not always agree with one another. 
These were all being now standardised. One paragraph in 
witness's report is as follows :—‘ The ease with which shunt- 
ing is done appeared to me very interesting, as a man could 
uncouple with one hand in his pocket and be out of danger, 
instead of having to carry a 6ft. pole about with him, and 
the coupling was done automatically as the cars got together. 
By this means a shunter or guard would be saved from run- 
ning about many miles in a shift of duty, and there would 
be a considerable saving of time in coupling when marshal- 
ling trains.” The report further went on to state that in 
witness’s opinion, the side buffers should be abolished in this 
country and the American system adopted. 

Passing on to further evidence, witness said that he was 
distinctly of opinion that the Board of Trade should have 
powers to enforce its recommendations, and that a Bill 
ought to be introduced giving the Board compulsory power. 
He also thought that the Board should have power to make 
visits of inspection whenever it wanted to, and whenever 
invited so todo bythe men. He was positive that the number 
of accidents would be very much diminished if the Board 
of Trade had these powers. After some further evidence, 
some of which related to stiff shackle couplings, witness said 
that he was satisfied that a suitable automatic coupler could be 
found. He knew of many, and though he would not like to 
recommend any particular coupling without an exhibition, 
he was positive that the Commission would be satisfied with 
some couplers which would be suitable for railway stock. 
Hereupon an offer was made by Sir Charles Scotter that his 
company would place wagons at the disposal of any person 
bringing a coupler which, in Sir Francis Marindin’s opinion, 
would be suitable for attaching to English wagons, This 
was accepted by witness. Further on, witness was asked 
whether he knew that a Committee of the Master Car 
Builders’ Association had been appointed to remedy certain 
defects in the M.C.B. coupler, and he replied in the affirma- 
tive, adding that the reason was that which he had alluded 
to before, namely, that so many companies were manufac- 
turing couplers that the result was that all the couplers did 
not agree with one another. The Committee was going to 
standardise all couplers. The result of the divergence in 
form had been to cause a large number of breakaways. 
These were, however, now on the decrease. Witness agreed 
that without modification of the buffer arrangements the 
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American coupling is not adapted to the rolling stock of this 
country, and that all the conditions of working traffic in 
America are totally different from the conditions prevailing 
here. 

As regarded the difference in the way of danger between 
wagons fitted with “dead” buffers and those with spring 
buffers, he could not say which kind were the worse. The 
accidents reported to his association had not differentiated 
between them. In America they had to ride on the buffers, 
go as to put on the brakes, but not to uncouple, If an auto- 
matic coupler were introduced into this country, riding on the 
buffers would be much reduced, The principal accidents 
which happened in America with regard to coupling were 
as follows :—By using an old and a new type of coupling 
which do not fit; by using an old type of coupler where the 
knuckle does not spring open, but a man has to go in and 
open it, supposing two cars come together both with knuckles 
closed; then it is not possible with every coupling, as it 
should be, to automatically prevent wagons from coupling 
when they are not meant to. The pin in this case has to be 
held up by a man riding on the buffers. All these points are 
receiving the attention of the Master Car Builders’ Associa- 
tion, and some are already remedied. When in America he 
saw a lot of shunting and coupling on sharp curves—five- 
chain curves, forexample. They would not be so sharp as 
the curves seen at Somers Town on the occasion of the visit 
of the Commissicn. There was no difficulty with the coupling 
on these American curves. The old link-and-pin coupling of 
America was far worse than our loose chain coupling; so was 
the arrangement for putting on the brakes, when the men 
had to run on the tops of the carriages, worse than that used 
in this country. This would account for the larger number 
of accidents in the States which there formerly were, and 
the large number of accidents now are to be accounted for 
by reason of the defects already enumerated, which are being 
inquired into and remedied by the Committee of the Master 
Car Builders’ Association. The new form of coupler, for 
instance, in which the knuckle is automatically unlocked, is 
quite common now, and the Commission were informed that 
the couplers which were seen at St. Pancras could not fairly 
be taken as representing what was used in the States. Again, 
during the transition stage in America the knuckles had to 
bo slotted, and have a hole through them so as to allow the 
use of the link and pin in conjunction with the new coupling. 
These would, after the transition, be done away with, and 
stronger knuckles used, which would remove the cause of 
some of the breaks away. When asked whether he could 
produce any evidence to corroborate his report on the way 
matters were arranged in America, witness read a letter 
which he had received from the secretary of the Trainmen’s 
Association, who said that he had carefully read his—the 
witness’s—report, that it was commendable, and correctly 
outlined the situation in the States. 

This concluded the evidence taken at this sitting. 


The seventh sitting of the Commission took place on Wed- 
nesday, the 12th inst., two further witnesses being examined. 
We regret that owing to want of space we must hold over an 
account of this evidence until our next issue. An important 
announcement was, however, made by the chairman, which 
was as follows :—The Commissicners have determined to 
delegate the primary consideraticn of certain questions to 
committees of their body, who have been nominated, and will 
at once proceed to fulfil the duties delegated to them. This 
course will not interfere with the taking of evidence on the 
main points submitted to the Commission, but it is hoped 
that inquiry into many matters of detail by the full Com- 
mission will be avoided. The Commission desire that it 
should be made known that one of the committees thus 
appointed will deal with the mechanical merits of the auto- 
matic and other improved couplingsnow practically recoguised, 
and the inventions that have been brought to the knowledge 
of the public or otherwise : and I am desired to state that the 
Ccmmuiittee will be glad to receive any communications which 
inventors or others may desire to make on these subjects— 
such communication to be addressed as speedily as possible 
to the secretary of the Commission. 


DUPLEX MILLING MACHINE, 


WE givean illustration on p. 33, taken from a photograph, of 
a specially-designed vertical duplex milling machine, recently 
completed by Messrs. Cunliffe and Croom, Limited, of Man- 
chester, for one of the large shipbuilding firms, but which is 
also adaptable as a very useful tool for general engineering 
and locomotive works. This machine, the most noticeable 
feature of which is that it can be operated as either one tool 
for heavy, or as two separate tools for lighter work, is carried 
on a strong bed, of box pattern, 15ft. long, with four bearin 
surfaces to support the tables, which are each 10ft. long an 
3ft. Gin. wide. The space between the uprights is 8ft., and 
the tables are each provided with variable self-acting feed 
motion in either direction, independently of each other, and a 
quick return by power in both directions. The tables and 
heads can be run separately as two machines, each with its 
own independent driving, feed, and reversing motions, or the 
tables can be coupled by means of an endless chain, which is 
easily detachable, and one or both can be put into inde- 
pendent operation. The uprights support a strong cross 
slide carrying two double-geared headstocks, each provided 
with independent driving and feed motion horizontally, and 
also quick traverse for adjustment both horizontally and 
vertically by hand. A circular support is provided to receive 
and support the bottom end of ‘each mandril, when the 
cutters are employed on side milling or profiling. All the 
motions for starting, stopping, reversing the feed, and putting 
into gear the quick return motion, are within easy reach of 
the attendant standing at either side of the machine in front 
of the upright, and close to the tool in operation. When it 
is desired to mill brass or gun-metal, or only required for 
light cuts in wrought iron or steel, the back gear can be 
thrown out of action. Two circular tables are provided, 
each 2ft. Gin. diameter, one on each of the long tables, 
actuated by self-acting motions, when engaged on circular 
milling, such as round the ends of connecting-rods. These 
circular tables can readily be taken off the main tables when 
not required. The milling headstock spindles are of hardened 
steel, revolving in conical bearings adjustable for wear. A 
pump and cistern are provided with connections to keep a 
constant circulating supply of lubricating fluid on the 
cutters when working. The tool is of massive design through- 
out, and constructed to stand heavy cuts. All the gears are 
machine-cut from the solid, 


THE CANOPUS. 


VessELs of the Canopus class have been so fully and 
frequently described in Tur ENGINEER that to inflict 
another account upon our readers would be unnecessary. 
Our return to the subject here is rather to emphasise 
certain minor details—grafts, possibly, upon the original 
design that have not previously been touched upon. 

The unequal size of the Canopus’ funnels has already been 
treated of in “‘ Dockyard Notes;”’ the illustration on page 40, 
drawn from the ship herself at Portsmouth, acts as a supple- 
ment to our previous remarks. Other small details, to which 
the illustration is specially designed to give prominence, are 
the bow belt, and the positions of the bridges and conning 
towers. These last, it will be noted, differ considerably from 
the system adopted in the Majestic. To begin with, there is 
less room ; everything is slightly more crowded amidships ; 
and the peculiar feature of the Majestic, the bridge built 
around the foremast and quite clear of the forward conning 
tower, is absent. It is absent, too, from the latest specimens 
of the Majestic class. The idea, when the Majestic was 
building, was that wreckage from the bridge would disable 
the conning tower, hence its isolated position ; but a change 
of dockyard admirals at Portsmouth produced a change of 
opinion. The isolated conning tower was objected to, partly 
on the grounds that isolation rendered it conspicuous, partly 
on the grounds that a chart-house round the mast offered a 
nice shell trap likely to bring down the mast. It was further 
argued that such shell would be more likely to damage the 
conning tower than if burst by the chart-house directly 
above it. Absence of space has, however, been chiefly re- 
sponsible for solving the problem in the Canopus. 

The bow belt is clearly visible, and it will be noticed that 
it follows the French design of rising in the extreme bow. 
Under water, of course, it completely covers the ram, which 
is less peculiar in actual appearance than the plans and 
descriptions would lead one to suppose. It is, of course, 
considerably less deep in the water—a matter of recent jubila- 
tion in a French newspaper, because: ‘French ships being 
always too deep in the water, this ram would be foiled by 
their belts!” 

The appended diagrams indicate the difference between 
the stowage of torpedo nets in the Canopus and Majestic 
classes. Substantially the Canopus stowage is that which 
was experimentally tried in the Mars. The whole idea of 
this torpedo shelf is new, or comparatively new, and 
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originally arose, we fancy, out of advantage having been 
taken of the overhang amidships in the Royal Sovereign 
class. Recently the Majestics were fitted with a platform 
running right round the ship, except in the bow, on the level 
of the upper deck. This proved a great convenience for net 
stowing; but the Mars system—a platform on the level of 
the maindeck—proved, of course, quicker and more commo- 
dious. No trouble having been experienced at sea with this 
contrivance, it was adopted for the Canopus class. Amongst 
other things, it means that it would be possible to get nets 
out while the upper deck battery was firing. This possibility 
may be to some extent theoretical; still it exists to that 
extent. In the Mars, and at present in the Canopus also, 
this low platform only exists amidships. The bow and stern 


MAJESTIC 


defence can either be stowed upon the platforms—or inboard 
—or in the old fashion along the sides. Neither bow nor 
stern defence is of such vital importance as the amidships 
portion, and to carry it too far might interfere with the 
12-pounders in the main deck. 

The booms for this new system look, and are popularly 
supposed to be, shorter than with the older style; but as a 
matter of fact the angle of carrying creates all, or nearly all, 
the difference. Practically everything except the net-carry- 
ing place is normal. 


DOCKYARD NOTES. 


A CORRESPONDENT asks further details about torpedo nets. | 
The appended diagram sketch will indicate how the nets are 
now got out with the most up-to-date fittings. A hawser is 


always slung along the top of the nets as a fixture, and 
attached or rapidly attachable to the booms. To drop nets 
it is only necessary to throw the nets outside the booms and 
hawser, then lower away. This is done in seven minutes ; 
with a ship cleared for action it could be done in five or less. 


The trouble with “ out torpedo nets” is the getting them in 
again. With the Mars platform it occupies an hour, with 
the ordinary platform nearer 14 to 2 hours. The nets are 
exceedingly heavy. 


WHENEVER anything goes wrong in a British ship a hun- 
dred busybodies hasten to shout it from the house-tops, and 
the more it can be magnified the better ; but when a foreign 
vessel is concerned, then the matter “is not of sufficient 
general interest.” It may be so; but it is none the less 
rough on British firms to be estimated in such false perspec- 
tive. The foreigners are more discreet ; any breakdown with 
them has to be a bad one for any word of it to be allowed to 
leak into their newspapers; though they are careful to print 
all the breakdowns they hear of in our service, or in any 
British-built warships. We have long been taught to regard 
engines built in Germany as infallible; yet an extract from 
a letter from a correspondent in the Fatherland runs thus :— 
“T hear that the boilers of the Kaiser Friederich III.—a 
brand-new first-class battleship—are very defective, or rather 
the connections-with-engines arrangements, and will probably 
have to be all taken out again, although the trials were very 
successful—18 knots.” The German torpedo gunboats and 
the Oldenburg all have things whispered about them. 


To turn to France, the Sfax, though done up last year, 
appears to have proved very cranky, and only able to make 
10 knots coming over; while the trouble with the Bouvet, 
Lavoisier, Galilée, Brennus, and D’Entrecasteaux is now 
ancient history. 


Tur British Admiralty have placed a further order for one 
hundred more Barr and Stroud range-finders with the makers 
of these useful instruments. 


Tue mainmast of the French ironclad Amiral Duperre has 
been removed, and the after fighting mast of the Formidable 
converted into a signal mast. 


From this almost weekly pillory it is a pleasure to give 
a word of praise to an article in last week’s Naval and Mili- 
tary Record. It is anaccount of a contractor’s steam trial in 
a vessel of the Diadem class, and is the sort of thing we 
never remember to have read before. It is in a “ popular”’ 
style, of course, but its accuracy and realism point to an 
engineer officer or ‘‘contractor-man ” as the author. It lets 
a pretty strong sidelight upon dangers and hardships about 
which all too little is said or known ; and does it, too, with- 
out any grumble at certain hardships that might very easily 
be, and should be, obviated. 


Tuer Jane Naval War Game has been adopted by the Dutch 
Admiralty. 


WE suppose that it is necessary to say something here 
about the naval manceuvres, but there is really next to 
nothing of any interest to write. The various special corre- 
spondents of different newspapers, by dint of plenty of “I 
am creditably informed,” and “although unable to ascertain 
the exact details, I, &c. &c.,”’ and so on, have set afloat some 
pretty legends, but on Tuesday no soul in the fleets—except 
possibly admirals—knew what was going to happen. Some 
of the correspondents have made clever guesses, others look 
to have undergone the process known as “ leg-pulling” in 
the Navy. If any of the forecasts are right it will be due to 
accident, not to ferreting. 


By the same token there is considerable silence in the 
dailies over one or two actually novel features. That one 
cruiser is fitted for experiments with wireless telegraphy, 
that another is to be a floating cot for carrier pigeons, next 
to nothing has been said about. There is silence, too, about 
the report that if there is a “war” the ships will go to sea 
and stay there till it is over. 


Ir would seem that there is some ground for complaints 
made regarding the condition of New York Harbour and 
approaches, in view of recent accidents to the battleship Massa- 
chanite and the cruiser Brooklyn. The court of inquiry appointed 
to investigate the Brooklyn’s mishap has recommended that no 
further proceedings in the matter be taken. All the officers of 
the cruiser are exonerated, and the Lighthouse Board has been 
requested to place a buoy over the wreck on which the vessel 
grounded, and to notify the army engineers of its existence, in 
order that it may be removed. 
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THE WORKS OF THE DIAMOND MATCH 
COMPANY, LIMITED. 
No. II. 

OrHER machines make the outside covers of boxes from 
the strip. The strip is first of all scored in the direction of 
its length in four places, where bends will come, and then 
glued in one place in a continuous line by means of a revolv- 
ing wheel of which the bottom side dips in melted glue. It is 
then led forward through a system of rolls, which first of all 
bend and then double it, and form a sort of continuous tube 
of cardboard, the glued strip holding the two edges together. 
This “tube” of cardboard twice traverses the length of the 
machine, which is some 12ft. long, being led over wheels. 
This long travel has three purposes—(1) To let the glue dry; 
(2) to allow the machine to turn the tube over, so as to get 
the join in a suitable place for future operations ; and (3) to 
allow the completed cover to be easily opened when the opera- 
tion of putting the boxes in 
the covers in performed. The 
tube then between two 
printing rolls, which print any 
required design, first on one 
face and then on the other 
face, with one of the edges. 
Proper lengths of tube are 
then automatically cut off, 
thus forming the box covers ; 
and the last process is to bring 
the edge of each box cover 
against a wheel dipping in 
melted glue, and then to throw 
white sand against the glue 
while it is still wet. This is 
done by means of a sort of 
revolving toothed wheel, which 
works in a box kept supplied 
with sand from a hopper. 
There are six machines of this 
type, of varying sizes, and they 
turn out from 300 to 640 
covers per minute, accordi: 
to size. They can be adjus / 
to take any requisite size of 
card. Our illustration, Fig. 1, 
shows one of the largest sizes. 

In this room also are the 
machines for making wood 
chip outside covers for boxes, 
one of which is shown in our 
illustration, Fig. 2. The strips 
of wood, the production of 
which will be detailed here- 
after, after being cut to the 
proper size, are put like packs 
of cards into a vertical holder ; 

a reciprocating lever then 
removes the bottom strip of 
the pack and carries it for- - 
ward, when it is caught by 
one of four formers placed at 
an angle of 90 deg. from each 
other on a revolving spider. By 
an ingenious series of slides and 
levers brought into action by 
the revolution of the spider the 


ual to about one-quarter of the breadth of the slip being 
left unpunched so as to form the back of the comb. The 
card is then cut automatically into proper lengths. 

The slips thus cut off are carried away from the machine by 
revolving bands, and are put by hand into frames composed 
of a number of strips of wood with holes at each end, threaded 
| together on bolts by which they can be gripped tightly by 
means of fly nuts. The result is that frames are made some 
16in. square, from which the slit cardboard sticks up like the 
bristles of a brush. These frames are then put in racks one 
above the other, which racks can be wheeled about. The 
next process is to dip the cardboard points in paraffin, which 
is done after the cardboard ends have for some time been 
held on a heated plate. When the paraffin is dry the frames 
are stood, cardboard ends downwards, on a steam-heated 
table, on which is a layer of ‘“ composition,” carefully 
arranged at the right depth.. This puts on the heads—safety 
heads in this instance. When the heads are dry the strips 


of matches on it, and by gently raising it to an angle and 
shaking it, the heads of the matches all point downwards 
and by canting the board can be made to go into any desired 
division. Each division holds a boxful, and as soon as the 
divisions are filled the matches are taken out and and put 
into boxes. One of the vesta machines only delivers the 
matches into wooden trays ; they are then taken and put into 
boxes by hand. 

In the south wing, on the first floor, is the ‘ peeling” room, 
and here the thin cap of wood from which the boxes and 
covers are, as before described, made, are manufactured. A 
log of wood, Russian spruce or Baltic aspen, cut to a 
requisite length, is put into a lathe of special form, and a 
long knife advanced to meet it as it revolves. The knife igs 
placed at such an angle that it cuts or peels off a very thin 
continuous strip of wood, which then passes by a series of 
knives arranged to cut it into strips of the required breadth, 
and also to score it in the places where, in the making of 
boxes, it will be bent. This is done in a very accurate way, 
the whole machine being automatic when once set, saving 
| that the resulting cutting has to be led away by hand from 
the machine as it is produced. There are four lathes or 
‘* peelers,” and there is a useful grinding machine by which 
the knives are ground automatically by means of an emery 
wheel with one setting. There are two “ choppers” in this 
department, also which cut the strip into the required sizes, 
The machine calls for no special mention. In this depart- 
ment, too, is carried on the manufacture of boxes for the 
packing and sending off of matches, though, in many 
instances, the boxes in which the “lumber” is brought from 
abroad are used for this purpose. The crates also for holding 
the various boxes, &c., during the progress of their manufac- 
ture, are here made and covered with wire netting. There is 
also a disappearing circular saw for cutting up the logs from 
which the strips are made. This saw can be made to 
descend completely below the floor level when not in use, 
thus minimising the chance of accidents, which might be 
serious, as, owing to the weight of the logs, it is not con- 
venient to lift them on to a table, so that they are cut as 


they lie on the floor, where i ge be clamped in any 
required position on an adjustable bed. 
| On the first floor of the main building is what is called the 
' shipping floor, and here the finished goods are stored, waiting 
| despatch. The offices, too, form part of the main building at 
| this level. The north wing is simply used as a stores. The 
basement of the main building is used as a general stores, but it 
' also contains the main line of shafting. This is driven by 
belts from the engines, and any portion of the building can 
be thrown in or out of work by means of friction clutches. 
| The basement, north wing, contains what is certainly a 
feature of the factory, namely, a kitchen and cloak-room. 
| Here, as the workpeople come in, they have to deposit their 
hats and cloaks, and also any food they may have brought in 
with them, so that this latter may not in any way come into 
| contact with the chemicals used in the manufacture of the 
_matches. There is also a number of sinks, with hot and 
| cold water laid on, and it is imperative that the hands should 
be well washed before meals. In addition to the food brought 
in, the employes are provided free of charge with a bowl of 
| soup or milk and rice. This seems to be greatly appreciated, 
nearly all the workpeople partaking of it. 
| Besides being used to heat the air delivered from the fans, 
| the exhaust steam from the engines is also used for the 
| following purposes :—Melting the paraffin wax for the match 
| machines; heating the ‘“ composition” troughs; heating 
' the gluepots on all machines using glue; heating the water 


strip is bent into shape, and when thus bent into shape it is | are cut up into smaller portions and made up into books by | for the washing sinks ; heating the cauldrons for the chemi- 


bound round by a label, which has been caught up from a 
number of labels placed face downwards, also like a pack of 
cards, in a holder which can move up and down, and by 
doing so press the top label against a revolving leather band, 
which continuously passes beneath a hopper containing 
paste. The label adheres to the leather band, and is carried 


forward, and at the proper time two claws catch hold of it, | 


draw it under the strip of wood and bind it round it, thus 
producing a box cover or “‘shuck,”’ as it is technically called. 
When completed the cover is automatically removed from 
its “former,” delivered into a shoot and thence to a crate 
at the side of the machine. This type of machine turns out 
from forty to seventy covers in a minute according to size, 
and there are twenty-two machines of various sizes at work. 

On this floor also there is a fitting and repairing shop, 


power-worked. Here all repairs and renewals to machinery, | 


&c., are carried out, and the knives, dies, cutters, &c., are 


8 med. The machinery consists of lathes, drilling | 
machines, planing machines, shaping and milling machines, — 


&c., and it is a very useful adjunct to a factory of this kind. 
In the north wing, on the third floor, there are further match- 
making machines of similar type to those on the top floor, 
only, owing to the breadth of the building, they cannot be so 
long as these, and hence the band is made to revolve slower 
so as to give the matches time to dry. Of course, this means 
a slightly less output. This department may almost be 
termed the mixed matches department, for a number of 
different kinds are made here. There are in all seven 
machines at work. Two are “square-stick’’ machines, two 
are ‘ wood-vesta’’ machines, and two are of the ordinary 
type, called grooved-stick”” machines, 

In the “ square-stick”” machine the sticks are not cut in 
the machine, but are supplied to it ready cut, and are put 
automatically into the revolving band, and then the process 
is precisely the same as that already mentioned. In the 
“‘ wood-vesta”’ machine there is only a difference in the 
cutters. The sticks of the ‘‘ wood-vesta” matches resemble 
those of wax vestas, being small and round. 

In this department safety matches are also manufactured, 
the process being precisely similar to that used for ordinary 
phosphorous matches, saving, of course, that the composition 
used is not the same. 

In the south wing on the third floor there are several 
ordinary “‘ grooved-stick ” machines at work, and eventually 
there will bea total of six. At the far end of this room there 
is also the chemical department where the ‘‘ composition” 
for the match tips is manufactured. The machinery here 
consists of four mills for grinding and five “mixers.” The 
mills are made with two cast iron plates revolving excentri- 
cally to one another, between which the substance to be 
ground finds its way. The “ mixers” are cauldrons in which 
revolve paddles. The cauldrons are fitted with removable 
covers with chimneys, which lead into the open air and take 
away any noxious fumes which may arise during the course 
of manufacture. 

On the second floor, in the south wing, the “ paper” or 
“ book” matches are manufactured. The matches are made 
of cardboard, which is put into a machine, which first of all 

rints some letterpress on them, and then cuts the matches 
by punching the cardboard into the form of a comb, a portion 


| having the backs of the combs wired together inside a card- 
| board cover, the strip of striking material being put on 
| afterwards by means of a revolving wheel, over which the 
| books are made to travel. Saving the first operation, these 
| matches are at present all made by hand labour, though it is 
| proposed to eventually do everything by machinery. 
The second floor of the main building simply contains 
| “lumber,” i.e., the wood used in the manufacture of the 
| matches. 
| The wax-vesta matches are made in the north wing of the 
second floor. The worsted threads from which the tapers 


| cals; heating the tanks containing the wax with which the 
vestas are made; heating the tables used in the manu- 
facture of paper matches, and for other minor purposes. 

There are two 30-cwt. lifts worked by straight and crossed 
belts off counter shafting. These belts actuate worm gearing 
which turns a drum round which is wound the suspending 
rope. These lifts are of large size, and are provided with 
safety dogs, which would arrest the fall of the cages, should 
the ropes break. 

The whole of the building is lit by the electric light, and 


the wiring is all done on the surface, the cables being carried 


| are made are drawn through a bath of heated paraffin wax | in porcelain cleats. Most of the lighting is done simply by 
'and then through a die containing a number of holes, and! flexible pendants, the lights being carried in switchholders. 


Ta 


the completed tapers are wound on big drums. The machines 
for manufacturing the matches are very similar to those for 
the ordinary matches. The tapers are fed in, and cut and 
placed in holes in a revolving band. These holes are formed 
half by a groove in the metal of the band, and half bya 
bent spring, which embraces the vesta and holds it in place. 
This method is used in preference to the simple hole, as in 
the case of the wood matches, because by its use the ends of 
the vestas are not damaged. There are three wax-vesta 
machines on this floor. There is avery handy and simple 
means by which all matches, which are not delivered into 
their boxes in the machine, or which have got “ mixed,” 1.¢., 
| the heads not all one way, can be made to go into divisions 
| on a board with their heads pointing the right wey. The 
board is manipulated by a factory hand, who placte a handful 
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Fig. 1i-MACHINE FOR MAKING STRAWBOARD BOX COVERS 


There are said to be 4000 lights about the buildings—all in- 


candescent. 


ANoTHER instance of the dangers of overhead wires 
was brought to light in Halifax this week when the whole of the 
local telephone service was suspended owing to a private telephone 
wire breaking and falling on the overhead trolley wire of the 
electric tramway in Waterhouse-street. The result of the contact 
of the two wires was that the electric current from the tramway 
service was transmitted to the large standard surmounting the 
telephone call office, and the numerous wires attached to it 
fused, damage being also done to the test-board. Flames also 


broke out in the top part of the building; but these were soon 
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WORKMEN’S COMPENSATION CASES. 


June 10th.—Court of Appeal.—Plaintiff, Appleby; defendants, 
The Horseley ent Thmited, and Lovatt. The Same «. the 
Same. These were two appeals from the decision of the Judge of 
the Leicester County-court. ‘he applicants were the widow and 
children of a workman who had been killed by an accident in the 
course of his employment, The employers of the workman were 
the Horseley Company, Limited, and the work which they had 
undertaken, and on which the workman was e at the time 
of the accident, was bridge work and iron work in connection with 
alterations which were being carried out at Leicester Railway 
Station, The work of carrying out the alterations as a whole had 
been undertaken by Henry Lovatt, and the Horseley Company 
had entered into a sub-contract with him for the bridge work and 
iron work. The workman had originally been in the employment 
uf the company asa riveter, earning wages at the rate of £2 10s, 
a week, at in March, 1896, he met with an accident, in 
consequence of which he was unable to do any work for eleven 
months, but he was not dismissed from the service of his 
employers. In February, 1897, he commenced work again, 
but he was then employed as a orgy a and storekeeper, 
earning wages at the rate of 30s. a week. He continued to work 
in this sort of employment till his death in consequence of the 


arbitration. Rule 19 used the word ‘‘shall,” Rule 23 used the 
word ‘‘ may.” 

The Court allowed the appeal. — 

Lorp Justice A. L. SMITH said that, in his opinion, on the true 
construction of the rules, it was necessary to give notice of inten- 
tion to claim indemnity. 

Lorps Justices RicBy and VAUGHAN WILLIAMS concurred. 


June 19th. — Durham County-court.—Plaintiff, Thomas Black ; 
defendants, the Lambton Collieries Company, Limited, The 
plaintiff, a hewer, sought compensation for the injury known as 
‘Ca big hand,” sustained in the course of hisemployment. The 
injury consists of an inflammation of the muscles of the hand and 
arm caused by friction in the continuous use of the shaft of the 
pick, and this led to applicant being laid off work, for which he 

laimed comp tion. Applicant contended that the affection 
was an injury within the meaning of the Act, while the respon- 
dents maintained that the affection was not the result of an acci- 
dent nor attributable to any special cause or occurrence. The 
Judge decided that the affection was not the result of an accident, 
and entered judgment for the defendants. 


June 19th.— Durham Covnty-court, Plaintif, Mary Hodgson ; 
defendent, the Marquis of Londonderry. The plaintiff sought 


accident now in question, which happ on September 27th, 
1898. The County-court Judge made an award in favour of the 
applicants, assessing the compensation at £269. The first appeal 
was brought by the Horseley Company, and the question in that 
appeal was as to the amount of compensation to which the 
applicants were entitled under the Workmen’s Compensation Act. 

e applicants were wholly dependent — the earnings of the 
deceased at the time of his death. By the first schedule to the 
Act, Section 1 (a) (i), ‘The amount of compensation under this 
Act shall be, when death results from the injury, if the workman 
leaves any dependants wholly dependent upon his earnings at the 
time of his death, a sum equal to his earnings in the employment 
of the same employer during the three years next preceding the 
injury . . . . and if the period of the workman’s employ- 
ment by the said employer has been less than the said three years, 
then the amount of his earnings during the said three years 
shall be deemed to be 156 times his average weekly earnings during 
the period of his actual employment under the said employer. 

It was contended for the Horseley Company that there had been 
no break in the employment of the deceased, and that the first 
part of Section 1 (a) (i) of the first schedule applied. Strictly speak- 
ing, therefore, the compensation ought to assessed at the 
amount of the actual earnings received by the workman during 
the three years preceding September 27th, 1898, which was £177. 
The employers were, however, willing, in order to give the ap li- 
cants a somewhat larger sum, to treat the case as coming within 
the second part of that sub-section, and to take as the basis of the 
compensation the average weekly earnings of the deceased during 
the period from February, 1897, to the date of his death—viz., 
30s.—and multiply that by 156, which gave £234, The County- 
court Judge found as a fact that there had been a break of 
eleven months in the employment of the deceased, and that he 
entered upon a new employment in February, 1897, and he took 
the period before that break, while the deceased was earning 
£2 103. a week, and the period after the break, while the deceased 
was earning 30s. a week, and calculated the average weekly earnings 
of those two periods added together and multiplied that average 
by 156, which gave £269. If there was a break in the employment, 
the County-court Judge was not entitled to take into consideration 
the period before that break. The County-court Judge was in error 
in construing the words ‘the period of his actual employment’ 
at the end of the sub-section as meaning periods of actual 
employment. 

It was urged for the applicants that a distinction ought to be 
drawn between the expressions ‘“‘ employment” and ‘‘ actual em- 
ployment” as used in the sub-section. ‘‘Employment” meant the 
relationship of master and servant. ‘‘Actnal employment” meant 
actual services. In this case there had been a continuous employ- 
ment for three years, but the period of actual employment had 
been less than three years by reason of the break of eleven months, 
The County-court Judge was justified in basing his calculation on 
the average weekly earnings of the deceased “during the period 
of his actual employment,” which meant during the time that he 
was actually at work,. and in bringing into account the earlier 

riod of work, because the relationship of master and servant 

ad continued throughout. The case of “ Keast 7. Barrow Hema- 
tite Steel Company ” was referred to. 

The Covrt allowed the appeal. 

LorD Justice A, L, SmivH said that in his opinion there had been 
a break of eleven monthsin the employment of the deceased man. 
He had met with an accident in March, 1896, and was away till 
February, 1897, when he asked his employers to take him on to 
work again, They did not give him the same work as he had 
before, but employed him in a different capacity and at different 
wages. e question was how, under those circumstances, com- 
pensation was to be assessed. He thought that throughout the 
sub-section by which the case was governed, viz., Section 1 (a) (i) 
of the first schedule to the Workmen’s Compensation Act, the 
word ‘‘ employment” ought to be read as meaning continuous em- 
ployment, Where the period of continuous employment was less 
than three years, as it was in this case, the amount of compensa- 
tion was to be 156 times the average weekly earnings of the work- 
man during the period when he wasin fact continuously employed. 
Here he was continuously employed froin February, 1897, to the 
time of his death in September, 1898. The amount of the award, 
therefore, ought to be £234, and not £269. In his opinion the 
County-court Judge was wrong in reading the word ‘“ period” as 
meaning ‘‘ periods.” 

Lorps Justices RicBy and VaUGHAN WILLIAMS concurred. 

The second appeal was also brought by the Horseley Company, 
Henry Lovatt being the respondent thereto, and was against an 
erder contained in the award of the County-court Judge by which, 
in pursuance of Section 4 of the Act, he ordered the Horseley Com- 
pany to indemnify Henry Lovatt against liability to pay the com- 
pensation and costs directed to be paid by the award, This order 
was asked for on Lovatt’s behalf at the hearing of the arbitration, 
no notice of intention to claim such indemnity having been pre- 
viously given to the Horseley Company. 

It was argued that an order for indemnity under Section 4 could 
not be made without notice. By Rule 19 of the Workmen’s Com- 
pensation Rules, 1898, ‘‘ Where a respondent claims to be entitled 
under Section 4 or Section 6 of the Act or otherwise to indemnity 
over against any person nut a party to the arbitration, he shall, 
five clear days before the day fixed for proceeding with the arbitra- 
tion, file a notice of his claim.” By Rule 23 (1) ‘Where a re- 
spondent claims to be entitled to indemnity against any other 
respondent, a like notice may be issued and a like procedure may 
be adopted for the determination of questions between the respon- 
dents as might be issued and adopted if such last-mentioned 
respondent were a third party. (2) Provided that where both the 
undertakers as defined by the Act, and a contractor with them, are 
made respondents to an arbitration, and it is decided in such 
arbitration that the contractor is liable to pay compensation under 
the Act, the Judge may, without any consent or admission of 
liability on the part of such contractor, make anaward .. . 
in favour of the undertakers against the contractor.” Rules 19-23 
provided a code of procedure as to claims for indemnity, and the 
County-court Judge had no power to make an order for indemnity 
in a case where the provisions of the code were not complied with. 

On behalf of Lovatt it was contended that, though, where 
a respondent claimed indemnity against a person not a party to 
the arbitration, notice was required, it was not necessary where 
the person asking for indemnity and the person from whom in- 
demnity was sought were the undertaker and contractor who were 
already before the County-court Judge as respondents to the 


comp tion on t of the death of her husband, who was a 
surface labourer and general cartman at Silksworth Colliery, It 
was stated that on the 22nd August of last year deceased was 
ordered to take a horse and cart to his employer’s estate. On his 
return the horse bolted on the highway about half a mile from 
Barmston and 7} miles from Silksworth Colliery. Deceased jumped 
from the cart and sustained fatal injuries. The widow received 
her husband’s wages to the time of his death, buta claim for com- 
pensation was disputed on the ground that the accident did not 
arise in the course of the workman’s employment. It was argued 
on behalf of the defendant that the fact that the accident pg ane 
74 miles away from the mine put it altogether outside the descri 
tion “in or about the mine.” The Judge did not think there could 
be any doubt that the man was not employed in or about the mine, 
and gave his decision in favour of the defendant. 


June 19th.— Durham County-court.—-Plaintiff, Frances Harrison 
Richardson ; defendants, Pearse and Partners. The plaintiff 
sought for compensation on account of the death of her husband, 
who was a workman in the employ of the respondents, Counsel, 
in stating the facts of the case for the claimant, said that at the 
time of Richardson’s death he had not been in the employment of 
the respondents for three continuous years, but only for 90 weeks. 
The point in dispute was whether the average earnings of the 
deceased should taken as the whole of the period he had been 
in the employ of the respondents, or over a year in which he had 
been in their age & Applicant contended that the average 
should be for the whole of the — worked, and the colliery 
owners that the average should taken over one year. The 
Judge decided in favour of the defendants. 


ILLUMINATED BUOYS. 


AT a recent meeting of the Royal Dublin Society Mr. J. R. 
Wigham, M.R.I.A., read a paper on ‘‘ Improvements in the means 
of causing occultations or flashes in buoy lamps and beacons in 
which the lights burn continuously for a month or longer time, 
with illustration of its working.” He said that in a previous 

per read before this Society he described and showed in action 
in the entrance hall of that house an arrangem:nt of lenticular 
apparatus by which the most powerful lighthouse light of oil, gas, 
or electricity could be kept continuously in the view of the mariner, 
thus giving him the advantage of the most powerful beam which 
it was possible to throw upon him by the most powerful revolving 
lens, and yet so arranging the apparatus that the light never left 
his eye, fulfilling in that the great desideratum of the sailor— 
namely, the most powerful lighthouse light which an annular lens 
could transmit, while at the same time, unlike ordinary revolving 
lights, it was continuously visible, That such a light would yet 
be placed within his reach by the lighthouse authorities he 
sincerely — but, notwithstanding that its feasibility had been 

ractically demonstrated, no one could predict when this great 
benefit would be conferred upon him. Such —_ lighthouse 
lights were, of course, only placed on leading landfalls and promi- 
nent positions on the seaboard for the distant guidance of the 
sailor, but it was exceedingly desirable to give him also every 
possible assistance in the closer but often difficult and dangerous 
navigation of estuaries, rivers, and harbours. It was therefore 
satisfactory to know that of late years increased attention had 
been given to making the system of buoyage in such places useful 
after dark as well as by day by placing upon buoys and beacons 
lights by which their positions might be clearly indicated at night- 
Both compressed gas and electricity had been used as buoy lights. 
but both gas and electricity fur this special purpose were expen, 
sive and troublesome to maintain in a state of efficiency, For 
example, if compressed gas be the illuminant, oil gas or rich 
cannel gas must be used, because ordinary coal gas when com- 
pressed lost its illuminating power to a great extent; special 
plant also for the production of this special gas must be 
employed, and special apparatus for its compression and transpor- 
tation to the buoys must be provided. ll this rendered the use 
of compressed gas for buoys complicated and costly, and there 
were similar objections to the employment of electricity for that 
purpose, In the year 1896 he read before that Society a paper 
showing that he had invented a system of buoy illumination by 
petroleum much simpler than the employment of either gas or 
electricity, and so economical that it costs, in one of its forms, only 
one penny for every twenty-four hours, or half-a-crown a month, and 
he showed the Society how this was done by the ase‘of the ordinary 
petroleum of commerce burning in special lamps, so that upon buoys 
or beacons in places difficult of access, the light was continuous, 
and did not require the attendance of any light-keeper for a month, 
two months, or three months, as might be desired, These petroleum 
buoy lamps were now used in many of their harbours, and as a dis- 
tinguishing mark in certain positions the character of the light 
of some of them had been varied by the interposition of opaque 
or coloured revolving screens. These screens were caused to 
revolve by the upward current of heated air from the lamp 
acting on a set of mica blades placed vertically over the chimney 
of the lamp, these blades being connected with the screens and 
attached to a vertical steel spindle working in a cup of agate 
or hard steel. The details of this plan he brought before the 
Society in the year 1897, But it was found in practice that 
while the light never failed, even in very stormy weather, yet 
with respect to the variation by occultation or otherwise, to 
which he had above referred, two difficulties were experienced, 
one with respect to the occultations of beacon lights, and the 
other with respect to similar occultations of buoy lights. The 
difficulty as to beacons was this, the hard steel or agate 
cup in which the spindle worked was exposed to the 
heat of the lamp, and it was found, chiefly in warm weather, 
that a _ sticky deposit from the hot products of the 
combustion of the petroleum clogged the spindle in its bearings 
in the cup, and caused the recurrence of the occultations to 
become irregular, and sometimes to cease, The difficulty in the 
case of buoys was that, when they were placed in situations where 
yA were much exposed to the action of rough seas, the motion 
f the buoy caused the revolving screen to rub against the lamp 
or lens, and hence there was friction and consequent irregularity 
in the occultations of the light. To remedy both these difficulties 
he devised a plan which they would see in action. He removed 


‘tke cup from the direct action of the heat; afid’ placed it in a posi-” 


tion where it would always be comparatively cool. To do this it 
was necessary to alter the position of the flue by diverting it from 
the centre, and the new situation of the cup enabled him s0 to 
arrange the bearings of the spindle as to permit of the continued 
revolution of the occulting screens even when, owing to rough 
weather, the buoy was exceedingly unsteady. ey would see 
that practically this device consisted of an apparatus worked, as 
heretofore, by the upward heated current generated by the com. 
bustion of the illuminant, but this heated current, instead of 
ascending directly over the flame of the lamp, was carried aside 
and again turned upwards in a vertical direction, so that the 
centre of the flue from which the current issues was not directly 
over the flame. The revolving blades were attached to a spindle 
working downwards and revolving in a cup which was fixed out- 
side of the great heat of the lamp, and thus was avoided the 
clogging influence to which he had referred. The shades of 
opaque or coloured material attached to the blades revolve round 
the burner of the lamp excentrically, and, as heretofore, produce 
the occultations or flashes seared, but with this important im- 
provement, that, the spindle being held between two points, the 
continuous rotation of the shades was ensured, even when the 
lamp might, by the motion of the sea, force of the wind, or other. 
wise, be moved considerably from the perpendicular. In connec- 
tion with the excentric arrangement described they would see 
that, by placing a wheel on the spindle, and connecting there- 
with a toothed wheel revolving in a direction at right angles to 
the revolution of the spindle, it would be easy to actuate an ex. 
tinguisher in the lamp itself, and thus dispense with the neces. 
sity for the interposition of ape me. shades, the light being 
extinguished and re-ignited very much in the manner in which 
ordinary gas can be turned off and on, 


POLYPHASE INDUCTION MOTORS. 


In the Tesla motors of this type, made by the Westinghouse 
Company, the stationary part is permanently connected to the 
main circuits, and the rotating part has no electrical contacts or 
adjustments, and no wearing except the shaft and its bear. 
ings. The bearings are self-oiling. ‘The primary element consists 
of a hollow cylinder built up of laminated rings of sheet steel, 
mounted on the inside to receive the conductors. The rings are 
rigidly mentees by the cast iron housing which encloses the 
primary and forms the frame of the motor. In motors of large 
sizes the rings are not continuous, but are made up of segments 
which are dovetailed and are fitted into corresponding slots ina 
hollow cylindrical shell of cast iron, This shell is held in the cast iron 
frame of themotor. The conductors are usually machine-wound coils 
of wire which are thoroughly insulated before being slipped into the 
slots of the primary iron core. In some of the larger motors a 
copper strap bent into the proper form is used, instead of wire, for 
forming the coils, In large motors wound for low voltages, in 
which the large current requires « large conductor, a copper bar is 
placed in each slot ; the insulated bars are slipped in at one end 
and the proper connections between bars are made by short lengths 
of copper strap. This bar winding is considered to be the 
simplest and most desirable type of winding. The terminal blocks, 
— which the leads bring the current to the motor, are con- 
nected to the primary winding, and are located at the top of the 
motor, except in motors of the larger sizes, in which they are 
located at one side. The secondary is built up of laminated steel 
dises, made of a high grade of metal, mounted upon an open 
spider, and carrying in slots around the periphery the rectangular 
copper bars of the winding. The construction is such that the 
conductors cannot be thrown out by centrif force, the whole 
secondary being extremely simple, rigid, and durable, 

The same general form of construction is used for motors from 
l-horse power to 500-horse power. The conductors of the 
secondary are all | prs anys 4 short-circuited ; therefore it is evident 
that no accidental short circuit can possibly occur that will cause 
injary to the windings. The construction is practically indestruc- 
tible from heating, raising of coils, or mechanical injury in 
handling. The constant-speed motors are built for two-phase or 
three-phase circuits, for 7200 or 3600 alternations per minute, and 
for capacities ranging from 1-horse power upwards, The volt- 
age is 100 volts for motors up to 3-horse power, 200 and 400 volts 
for motors up to 200-horse power, and 400 volts for all motors from 
200-horse power to 500-horse power. Variable-speed motors are 
also made, and are used on cranes, &c, The variation of speed 
between full-load and no-load is very small, and is Jess than that 
in direct-current motors. There are no commutators, and no 
moving contacts of any kind. 


Licat RatLway ComMIssion.—An application for an order to 
authorise light railways in mid-Suffolk was considered by the 
Light Railway Commissioners at a public inquiry held at 
Ipswich on July 6th. The proposals comprised a scheme of about 
fifty miles of railways, being a line from Ipswich to Halesworth, 
with branches from Debenham to Needham Market, and from 
Bedinfield to Haughley. The Earl of Jersey, who presided, an- 
nounced that the Commissioners would in any event recommend 
an order for the line from Ipswich to Halesworth, but would post- 
pone their decision as to the branches, to give a central committee 
which has been formed from the local authorities an opportunity 
of reconsidering the scheme in that respect. 

THE SHEFFIELD WaTER DEPARTMENT. —The working by the 
Corporation for the year which ended 28th March last shows a 
net profit of £20,295 11s. 3d.; after deducting £6280 5s, 6d. for 
redemption of annuities and extinction of loan indebtedness, there 
remains a surplus for the year of £14,005 63. 4d. This result is 
the more satisfactory because it has been obtained in face of a re- 
duction of one-half the amount of the 25 per cent. which was im- 
posed aftor the flood caused by the bursting of the Dale Dyke 
reservoir in 1864. Had the old rates been in force, the surplus 
would have been £25,114 6s, 6d. The second half cf the 25 per 
cent. is fixed to be abolished six years from now. During last year 
there has been an increase of 2545 houses supplied with water, 
which shows an enormous advance on the average increase, which 
is about 1000 houses per annum, 

THe Hupson River TUNNEL.—This unfortunate enterprise has 

through another reorganisation experience, but this has 
attracted but little attention, it being now pretty generally 
recognised that the project is dead. The reason does not lie in 
any engineering difficulties, for the work so far done has shown 
that the tunnel could be built, in spite of the difficulties encoun- 
tered, The rea! reason lies in the fact that the prospects of traffic 
are so poor that reliable capitalists—who, of course, have investi- 
gated the matter—are not inclined to put up the necessary funds. 
The project was for two single-track tunnels, side by side, the 
total length of tunnel, including the approaches, being about 
27,000ft. At about 4600ft. have baen completed, or les3 
than one-fourth. The tunnel would only be available for one or two 
of the railways terminating on the west bank of the river, except by 
the construction of a considerable mileage of connecting lines, and 
a double track would be absolutely incapable of carrying the 
ae aga traffic of all these lines, even if the connecting lines were 
uilt. The terminus in New York would be in an inconvenient 
part of the city, especially for suburban and local traffic, and the 
cost of land for this terminus would be enormous, As to goods 
traffic, the tunnel would not only be unable to handle a tenth part 
of the traffic, but it is entirely unnecessary. At present the goods 
wagons are ferried from the numerous ger freight yards on the 
west side of the river to the various docks, wharves, and yards on 
the New York side, and even round to docks and is on the 
opposite side of the island on which the city is bnilt, This 
method is much more flexible and of vastl greater capacity than 
a double-track tunnel liné, with a terkaliiel limited in area by the 
high price of land, Besidés this, the “ float’*system is much cheaper. 
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RAILWAY MATTERS, 
ANOTHER link in the completion of the Uganda Rail- 


way was made last week when the Macupa Railway bridge across 
the arm of the sea which separates Mombasa from the mainland 
The length of the new structure, which has been 


ned. 
js 2 the Salisbury Bridge, is 1383ft. 


Rariway travelling in Algeria leaves much to be desired. 
The journey from Algiers to Biskra, 400 miles, takes thirty-six 
hours. The distance from Algiers to Oran is 263 miles, and this re- 
quires twelve hours. Sleeping cars are provided on the night 
trains and a restaurant car ou the through day trains. 


NoTWITHSTANDING the general progress made in Japan, 
railway communication, so far as Yokohama is concerned, leaves 
much to be desired, and it is difficult to imagine why the port of 
the capital should no longer be in direct communication with the 
two great trade centres of the West, Kobe and Osaka, Through 
trains do not call at Yokohama, but at a small station close by. 


An electric railway reaning for three miles along the 
main street of Seoul, Corea, and thence three or four miles into the 
country has been built for a native syndicate, of which the 
Emperor is said to be the chief promoter. The opening of the 
railway is looked forward to with some apprehension, as its 
proximity to the dwelling-houses from which it runs, in places at a 
distance of only a few feet, is likely to result in a crop of accidents, 


A rarLway has been constructed in Bombay in connec- 
tion with the sanitation of the town, It is over three miles long, 
and is intended for transporting the kutchra or road sweepings 
and detritus to a piece of land, nearly 900 acres in extent, at 
Devnur, near Chimboor, It is stated that this large tip will suffice 
for all requirements for about twenty-three years. The sanitary 
authorities of Bombay have tried two systems of destructors, but 
both have been discarded. 

Messrs. Nertson, Rerp, anp Co. have received an 
order for fifteen goods engines, and Messrs, Sharp, Stewart, and 
(‘o. an order for Fttoen goods and fifteen bogie tank engines, for 
the South-Eastern and London, Chatham, and Dover railways. 
‘The goods engines will have 184in. by 25in. cylinders, and 20 per 
cent. more heating surface than the engines now running on the 
joint lines. These engines have been designed by Mr. Harry S. 
Wainwright, the locomotive engineer of the joint lines, 


Tue British Consuf at Pernambuco, in Brazil, gives a 
somewhat gloomy report on the prospects of the railways in his 
district—seven in number—of which five were built with British 
capital, Although subsidised by the Federal Government with 
guarantees of interest on capital, they may be considered in an 
unsatisfactory position when their terms of concession of interest 
expire, Several such concessions will fall in within the next ten 
years, Unless some scheme be introduced whereby greater 
economy can be practised in working the lines, and better facility 
given to the pubiic by the opening up of new zones, says the 
r2port, the outlook for the holders must remain far from 
brilliant, 

From the offices of the Baldwin Locomotive Works 
there emanates a nicely got-up monthly pamphlet illustrating the 
engines recently turned out. For June the contents show a devia- 
tion from those usually found, The number contains fifteen plates, 
intended to facilitate the various mathematical calculations neces 
sarily involved in locomotive gna By means of graphic 
curves the demonstrated results are quickly obtained. For 
instance, from Plate I. the revolutions per mile of driving wheels of 
various diameters can be found ; Plate II. the piston speed in feet 
per minute for driving wheels of different diameters and various 
strokes ; and Plate V. the traction power cf locomotives per pound 
of mean effective pressure. The book will oe found extremely use- 
fal to locomotive builders and engineers. 


Tur electric locomotive constructed by Messrs. Brown, 
Boveri, and Co., destined for the rap aie Mountain Railway, is 
said to be the most powerful rack-wheel machine hitherto con- 
structed, and is designed to haul trains over the steepest portion 
cf the road. The motors are placed under the passenger cars, 
whereby greater adhesion between the driving wheels and rails is 
obtained. The car truck is provided with two bearing axles and 
two driving axles, the latter being situated between the former. 
Two motors, each of 125 horse power, at 800 revolutions per 
minute, actuate the toothed wheels through the medium of dupli- 
cate gearing. If required, these motors are capable of worki 
up to 300-horse power, The driving current is conveyed overh 
at a tension of volts, The pivots of the toothed wheels are of 
aluminium-bronze, the teeth being of cast steel. 


Tue North-Eastern Railway Company have constructed 
at its Gateshead works a type of lomotive new to this country, 
but which has already been in use for sometime in the United 
States. The engine has ten wheels, six of which are 6ft. diameter 
and are coupled, while the forepart is on a four-wheeled bogie. 
The cylinders are outside, and the piston-rod is attached to the 
middle pair of coupled wheels. The engine is designed to cope 
with the heavy through East Coast expresses, and is the first of 
several, An experimental trip was made a few days ago from 
Newcastle to Edinburgh, the train being made up of twenty-four 
vehicles, all six-wheelers, the total weight of the train, exclusive of 
engine, was 320 tons. The engine which is numbered 2001, did the 
journey in excellent style, and did the run with ease in the same 
time as is allotted to the regular Scotch expresses with a much 
lighter load, 


Accorp1nG to information derived from the report of 
the British Consul in Corea, the Seoul-Chemulpo Railway, com- 
menced in 1897, still remains in a state which does not offer an 
very sanguine hope of its being completed before the end of 1899. 
The terminus at Chemulpo has been changed from the Corean town 
to the west of the foreign settlement. In connection with this 
change a reclamation scheme was undertaken on a considerable 
scale, A space of some 15 acres was filled in to a height of about 
10ft., and the whole was faced with a sea wall extending for a 
distance of over 1000 yards, A portion of the expenses cf this 
undertaking was borne by the Corean Government, and the 
Municipal Council of the general foreign settlement. Unfortunately 
the work had scarcely been finished when a gale of unusual severity 
swept away about a third of it, but there is reason to believe that 
it wil] be soon restored in greater security than before, 


Tak report of the Committee appointed by the Master 
Mechanics’ Association to investigate the best method of applying 
stay bolts to locomotive boilers was recently presented. The 
investigations of the Committee lead it to believe that the best 
method of making and appl; ing stay bolts is as follows :—Cut the 
stay bolts from the bars by means of a shearing machine ; make 
square ends by the use of a bolt-heading machine, or punchirg 
the metal from the bar to form a head ; cut threads in a bolt 
cutter, having a lead screw, or on a turret machine having special 
dies that will cut true to pitch. In preparing the stay-bolt holes 
the fire-box should be drilled, in the shell of boiler, punched jin. 
smaller than required size, and the remainder reamed out with a 
reamer on end of stay-bolt tap. Holes should be tapped with 
some form of air or electric motor, and stay bo!ts screwed in with 
the same device, For cutting off stay bolts no device appears to 
answer for all bolts, The best practice seems to be as follows :— 
Where bolts are of uniform length, and are at right angles with the 
sheets, as in the vertical water space surrounding the fire-box, it is 
best to “nick” the bolts in a-lathe to the right length ; after —- 
serewed into place a slight tap on the pe is sufficient to brea 
them cff. Tbe Committee knows of no better way of riveting 
stay bolts than the well-known method with the common hammer, 
and a holding-on hammer at the other end of the stay bolt. 


NOTES AND MEMORANDA. 


Rear-ApmiraL W. MELVILLE, engineer-in- 
chief of the United States navy, received on June 7th, 1899, the 
cf Master of Science of ( lumbia University, 

ew York, 


In Japan the telephone has been largely adopted, and 
telephonic communication between Tokyo and Osaka, a distance 
of 360 miles, has now been established, and five minutes’ conversa- 
tion costs 1 yen 60 sen—3s. 31. 


From the returns compiled by Lloyd’s Register of 
Shipping. it sppears that, excluding warships, there were 568 
vessels of 1,386 367 tons gross under construction in the United 
Kingdom at the close cf the quarter ended June 30th, 1899. On 
the corresponding date last year there were 580 vessels of 
1,322 068 tons gross under construction, 


Dvrine June Scotch shipbuilders launched 38 vessels, 
of 38 585 tons gross, as compared with 38 vessels, of 58,919 tons 
gross, in May, and 48 vessels, of 51,072 tons, in June last year. 
For the year so far there have heen launched 176 vessels, of 
256,310 tens grcss, against 227,608 tons in the correspondin 
period of last year, 159,450 tons in 1897, 201,292 tons in 1893, ns 
191,830 tons in 1895, 


A PAPER by Herr A. Abt on steels suitable for magnets 
recently appeared in a German contemporary, and contains a com- 
parison of the magnetic moments of similar magnets made of 
different steels and magnetised in the same fields, the fields being 
increased step by step until all the ts were saturated. The 
moment of the magnet made of Wolfram steel was found to be 
about twice that of any of the others. On the other hand, it loses 
its oo mag faster than some of the others, losing 26°5 per cent. 
in ays. 


A PrrrspurGH trust company has lately erected a vault, 
composed of steel armour —- which some novel 
features, It is 19}ft. by 164ft. by 94ft. The entire front of the 
vault is of a single plate of armour Sin, thick. This is reinforced 
by a nickel steel plate of the same size, 64in. thick; there- 
fore the total thickness is 144in. The door is in the front, and the 
bolt-work of the door radiates from the centre like spokes from a 
bub. The armour plates are dovetailed together, and clamped 
from the inside. It is thought that armour plate vaults possess 
remarkable ee over the old laminated plates, Other 
banks are about to adopt the new system. 


Last month English shipbuilders launched 22 vessels, 
of about 72,974 tons gross, against 26 vessels, of about 71,259 
tons grcs3, in May, 26 vessels, of about 93,383 tons, in 
June last year, and 33 vessels, of about 61,091 tons, in June, 
1897, For the six months English builders have put into the 
water 147 vessels, of 392,865 tons, as compared with 161 vessels, of 
about 400,879 tons, in the corresponding period last year, and 
322,420 tons in 1897, For the yearso far there have been launched 
in the United Kingdom 328 vessels, of 697,102 tons gross, which 
compares with 368 vessels, of 686,137 tons gross, in the «o-re- 
—- period of last year, and 344 vessels, of 521,969 tons, 
in 1897, 


From an official return just laid on the table of the 
House of Commons, there was an appreciable dimiaution last year 
in the number of casualties in connection with vessels belonging to 
the United Kingdom. The total number of ships lost in 1897-98 
was 419, — a tonnage of 142,099, these figures being lower 
by 89 as regards the number of ships, and 35,470 as ——— 
tonnage, than for 1896-97 ; lower by 28 ships, and by 70,129 as 
regards tonnage, than for 1895-96 ; and lower by 181 vessels, and 
by 67,468 in tons, than the average for the last 22 years. The 
number of vessels lost was lower than in any of the previous 
21 years, except 1892-93, while the tonnage lost was lower than in 
any of those years, 


Some instructive observations on the temperature inside 
tree trunks were recently communicated by Mr. R. A. Emerson to 
the Academy of Sciences, Nebraska. When the trunks and limbs 
of trees are shaded, their temperatures, if above that at which 
water freezes, vary according to the temperature of the outside air. 
Moreover, in the shade, tree temperatures above the freezing point 
of water are higher than the air temperature when both are falling 
and lower when both are rising. When exposed to bright sunlight, 
however, the tree temperatures, in circumstances otherwise similar, 
are higher than the air temperature, not only when both tempera- 
tures are falling, but are often higher also when both are rising. 
One side of even a small limb may consequently have a temperature 
yoeseg ane than the air and the opposite side a temperature Jower 

an the air, 


In a recent British consular report from Japan refer- 
ence is made to the existing interests of British subjects in land in 
Japan. The British mercantile community is in possession of the 
lion’s share of such lands held from the Japanese Government 
under perpetual leases, the interests of which are specially safe- 
guarded in the new treaties. Of the whole area of the foreign 
settlement of Yokohama 51 per cent. is owned by British subjects. 
As this is only 145 acres it may look insignificant ; but, says the 
report, it isa most valuable holding, for the land which passed into 
the settler’s possession at an average price of £192 in the settlement 
and £66 on the hill is now worth an acre in the settlement 
and £2000 on the hill. But the value of land in the oe 
main thoroughfares of the native town is still higher. Front lots 
there are worth £36,000 an acre, ‘and rear lots £20,000, and the 
rental averages £1470 per acre, 


A consuLaR report from Corea states that a contract 
has been signed between the Corean Government and a J; saan 
syndicate for the construction of a railway between Seoul and Fusan, 
Work is to be commenced within a period of three years from the 
signature of the agreement, and the railway is to be completed in 
ten years. The gauge is to be 4ft. 84in., which is also that of the 
Seoul-Chemulpo line. The Corean Government are to provide all 
the land required for the railway, and to have the option of pur- 
chasing it at the end of fifteen years. The distance between Seoul 
and Fusan is abont 300 miles, and the estimated cost of the under- 
taking is nearly £2,000,000 storling. In the present state of 
Japanese finances it seems doubtful if such a large sum can be 
raised without resort to foreign assistance. According to the 
report, steps are, however, tory Sone to conduct the preliminary 
surveys, and in the interests of Corean trade it is to be hoped that 
the task of construction will be carried to a successful issue. 


Some tests have recently been made at Yonkers, New 
York, to determine whether electrolysis caused by straying street 
railway currents is likely to damage the water pipes of that city. 
A preliminary investigation has been made by Mr. A. A. Knudson, 
of New York, Twenty-one tests were made in various parts of 
the city, covering all of the lines of electric railway in operation. 
Of these tests, fourteen showed readings above one volt, five 
above three volts, and one as high as seventeen volts, Near the 
point where the reading of seventeen volts was found a piece of 
lead service pipe had recently been removed from the street on 
account of failure, the cause of which had not before been 
realised by those who removed it. Mr. Knudson states that a 
sample of this pipe shows unmistakeable signs of the action of 
electrolysis, and, since the tests were made showing the heavy 
escape at this point, he considers it an excellent illustration of 
cause and-effect. The excessive flow of electricity into the pipes 
is ed as very serious, being liable to cause disintegration of 
the lead packing between the joints. Mr. Knudson believes it 
he pew unsafe to allow a greater difference of potential than 

alf a volt, 


MISCELLANEA. 


Tue annual camp, exhibition, and review, promoted 
by the National Fire Brigades’ Union, will be held at Perry Hall 
Park, Perry Barr, near Birmingham, from the 22nd to 28th inst. 


As a new torpedo destroyer, built for the British 
Government by Messrs, Doxford, at Sunderland, was under- 
going a trial, on Wednesday, one of the steam pipes burst, with 
the result that eight men engaged in the engine-room were more 
or le:s seriously scalded, 


NON-FLAMMABLE wood is to be employed, as far as 
possible without altering to any great extent the working 
designs on the battleships Implacable and Bulwark, now being 
constructed at Davonport. It will be chiefly used for cabia 
doors, bunks, and bulkheads. 


A TE“EGRAM from Como announces that the Volta 
Exhibition has been completely destroyed by fire. Notwithstand- 
ing this the committee have decided that the {étes in horonr of 
Volta shall be continued, and the International Congress of E‘«c- 
tricians will not be interfered with. 


A LETTER has been received from the Secretary to the 
Admiralty, stating that the Lords Commissioners of the Admiralty 
have placed the Sheffield University College on the list of colleges 
recognised by the Admiralty for the training of candidates for 
probationary assistant-engineers for her Majesty’s Navy. 


A NoTABLE fact in connection with the assignment of 
the apprentices at the Pembroke dockyard last week was the 
choice of most of the youths of shipwrighting instead of fitting, 
which has usually been the most attractive trade. Some diffi- 
culty is said to be experienced in obtaining the necessary number 
of naval shipwright apprentices, owing to the severe medical 
examination which the candidates have to pass, 


Ir is stated that the Westinghouse Electric Company 
is contemplating immediately constructing workshops at Man- 
chester which will practically duplicate their Pittsburgh establish- 
ment, and be capable of employing five thousand men, The new 
works, although laid out on American plans with the newest type 
of American machinery, will, so we hear, be backed by a million 
and a-half of British capital, and will employ British labour. 


A TRACTION engine, drawing three loads of furniture, 
was crossing a mountainous road, known as Bwich, near Denbigh, 
on Wednesday evening, when, in beginning the descent into Ruthin, 
the engine-driver lost control of the engine, which dashed with the 
three wagons at a terrific speed down Wernog Dingle. The furni 
ture vans were stopped by a large tree and rn Be but the 
engine continued its course, felling a large tree which stood in its 
path, and then turned over. (ne man was killed and two others 
injured. i 

MENTION was made last week in this column of a large 
dredger, which Messrs, William Simons and Co., Renfrew, are 
about to build for the Suez Canal Company. From information 
received it was stated that this will be the largest and most power- 
ful dredger afloat. As regards hopper capacity this is scarcely cor- 
rect, A dredger in use on the Mersey hasa capacity in its hoppers 
of 3000 tons, and another dredger in use on the Mississippi can 
discharge 6000 cubic yards an hour, while one made for the Russian 
Government can discharge 9000 cubic yards per hour. 


AFTER spending some millions in constructing basins 
and docks at Chatham, a source of anxiety has arisen respecting 
the changes which have taken place in the Medway since their 
construction, and which have created a difficulty in vg sg the 
basins open for our largest ships. The deep channel con- 
tinually moved to the eastward side of the Reach, and very much 
to the disadvantage of the depths in the oe to the dockyard 
locks. In order to preserve the basins so that they may continue 
t> be used by battleships, constant dredging is said to be abso- 
lutely necessary over an ever-increasing area. 


A sEconpD steamer—the Inchkeith—has been fitted with 
a set of Mudd’s patent five-crank quadruple-expansion engines by 
the Central Marine Eagine Works of Sir William Gray and Co. 
Limited, West Hartlepool. The first set was fitted by the late 
Mr. Mudd in the Inchmena, and they have given excellent results 
in practical working. It is claimed that the consumption of coal 
per indicated horse-power per hour in that steamer over the whole 
pericd during which she has been at sea, since May, 1896, has not 
averaged more than 1°151b. The second steamer is for the same 
owners as the first with this type of engine—Messrs. Hamilton, 
Fraser and Co., of Liverpool—and they have placed an order for a 
third. 


Tue enlargement of the works of the Wm. Cramp and 
Sons, Ship and Engine Building Company, at Philadelphia, is 
shortly to be undertaken. Not only will there be provided addi- 
tional berth room that will enable the company to place under 
construction twice as many vessels as at present, but the dry dock 
facilities will be so improved as to permit of repairs being made on 
any vessel that can pass up the Delaware River. The acreage of 
the plant will be more than doubled by the purchase of adjoming 
land, and by the lease of the Sepviva estate the main works will be 
joined with the present dry dock and marine railway property, 

iving the Cramp Company nearly half a mile of river front. 

veral purchases of land have already been made, and a large 
piece of property adjoining the present works, and owned by the 
Lehigh Valley Railroad Company, has been secured on a lease 
covering a period of ninety-nine years, 


REPRESENTATIONS are being made urging the Japanese 
Government to adopt the policy of gradually selling the State 
forests and moors to the people. It is pointed out some 19,000,000 
acres of State forests throughout the Empire produce a gross 
revenue of only about 1,000,000 yen, the cost of collecting which 
is over 600,000 yen, so that the actual revenue received is hardly 
400,000 yen. On the other hand, the 18,250,000 acres owned by 
private individuals pay taxes to the amount of 610,000 yen, so 
that the people can afford to pay a tax of 50 per cent. greater 
than the whole profit obtained from a larger tract of finer forests 
under official management. Though more attention is being paid 
to the preservation of forests, still, in many places, owing to clear- 
ings for agricultural purposes, enormous trees are cut down, and 
the difficulty of transport being great, as well as very costly, are 
either burnt where they fall, or preferably left lying while cultiva- 
tion is carried on round them. 


AN automatic guard-gate for canals is described in the 
Centralblatt der Bauverwaltung. This guard-gate is practically a 
box with double sides but no bottom, movable around a horizonta- 
axis connected with one side of the box. By means of a threel 
way valve in a well in one abutment, the hollow sides of the box, 
through one of the hollow horizontal axes, are put in communica- 
tion either with the air, or with the water in the canal, or with the 
lower level of the canal. If the water in the canal, by reason of 
some bre2k in the bank, descends below a certain level, it lowers 
a float in the well and sets free a weight, which by falling operates 
the three-way valve, and puts the inside of the box in communica- 
tion with the water in the lower canal level, and all the water in 
the box escapes into this lower level. The empty gate is now 
raised by the pressure of the water above, and under the action 
of the current developed it turns on its horizontal axis until it 
strikes certain vertical stops in the masonry. To lower the gate 
again, with the water at the same level on both sides, the valve is 
turned by a key so as to admit water to the inside of the box, 
when the box sinks to its normal position, Absolute contact with 
the sill is assured by a bolt, which is pulled out by the operation 
of the three-way valve, 
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“therefore, request correspondents to keep copies. 


REPLIES. 


R. B. 8. (Birkenhead).—We gather frc from your letter that the principal 
novelty you claim for your boiler is the use of pressed steel ‘‘ headers” 
for the tubes. This, however, is very far from being new. It is, for 
example, a special feature of the Mumford water-tube boiler. 

A CorRESPONDENT.— Vladivostock was to have been the Eastern terminus 
of the Trans-Siberian line. The Russian Government hs, however, 
recently decided to give the line a more southerly direction, and Port 
Arthur has been mentioned. We hope to get further information on 
the questions you ask from our Russian correspondent. 

M. Bros (Sydney).—No doubt you are right, but it is by no means easy 
to deduce the fact from the great mass of correspondence which you 
have sent to us, and we confess we fail to see how we can now hel 

ou in the matter, the entire transaction being apparently cl 
owever, if you care to send us a letter for — giving a clear 
condensed statement of all the facts connected with the placing of _ 
order for feed pumps for the electric tramway with an Am 
instead of an English firm, we shall endeavour to find a place for it in in 
our columns. 


we must, 


INQUIRIES, 


BARGES AND MUD. 


Sin,—Is there a recognised method of preventing barges which ground 
in soft mud every tide from “! pre Canon. 


BLAST FOR SMIT! SMITHS’ FIRES. 

Srr,—On page 623 of your issue dated June 28rd, 1899, there is a short 
PI headed ‘‘ Blast for Smiths’ Fires,” signed “Bona Fide.” If the 
writer of the letter will communicate with us, we feel sure we could give 
him some valuable information in regard to the mcst economical method 
of doing this class of work. It is quite an erroneous idea to suppose 
that a high air pressure is bony nd for blowing smiths’ fires. We our- 
selves can show a forge being blown satisfactorily with a pressure equal 
to a head of 8in. of water. The demand for the high pressure is usually 
due to small tuyeres, and from 50 per cent. to 75 per cent. of the power 
absorbed by the blower is taken up in forcing the air through the 
tuyeres, Tue STURTEV. Co., 

G A. Mowrr, General Manager. 
75, Queen Victoria-street, London, E.C., July 6th. 
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THE IRISH CHANNEL TUNNEL SCHEME. 


Tue old scheme of the construction of a tunnel be- 
tween Scotland and Ireland has again been brought 
forward with so much ostensible sincerity of purpose that 
a deputation has been received by Mr. Balfour to hear a 


m | proposal for the aid of the British Government. With 


the pseudo-political aspect of this enterprise we have, 
of course, nothing to do. We may, however, remark 


, | incidentally that inasmuch as the success of the tunnel 


would entail as much injury on Dublin as it would confer 
benefit on Belfast, it will probably be bitterly opposed | w' 
by a large section ‘of the Nationalist or Southern party. 
Seeing, however, that the scheme depends for its accom- 
plishment on engineers absolutely, it is expedient that 
we should place some considerations before our readers 
which we venture to think are worth their attention. 
At the outset, however, it is necessary for our own pro- 
tection to say that we in no wise assert either that the 
proposed tunnel cannot be made, or that having made it, 
it cannot be worked to a profit, and to the great advantage 
of Great Britain and Ireland. On these points the advo- 
cates of the scheme put forward no facts of any kind. 
They have not prepared any statistics of the traffic to be 
passed through the tunnel, nor of the cost of working. 
In a word, they deal in pure surmise. Under the cir- 
cumstances, we might, perhaps, be excused from taking 
the project seriously, but Mr. Balfour appeared to 
regard the matter as worth discussion, and we follow his 


, | example. 


Let us consider, then, what it is the deputation, under 
the leadership of Lord Londonderry, which waited on 
Mr. Balfour on Friday, wanted. Reduced to its least 
terms, stripped of all verbiage, deprived of its political 
characteristics, the proposal of the deputation was simply 
that the Britsh Government should guarantee 3 per cent. 
per annum for everon a sum of £12,000,000. So greatis the 
difficulty of investing money at a profit just now, that we 


have no hesitation in saying that any English Government | 8° 


loan for £12,000,000 or £20,000 000 at 3 per cent. would be 
subscribed ten times over in twenty-four hours, and the 
lucky individuals who got stock allotted to them at par 
could sell within a day or two at much profit. The 
Irish Channel Tunnel scheme may, without much stretch- 
ing of the facts be regarded as a plan for getting the 
Government to establish a new stock. Of course it is 
quite true that Lord Londonderry, and those with him, 
proposed that certain limitations and conditions should 
be laid down by the Government; but these were coldly 
received by Mr. Balfour. However, it really matters 
nothing what the deputation might promise. For the 
general public the tunnel would be a name, and nothing 
more. To all intents and purposes the British Govern- 
ment would appear as borrowers of £12,000,000, and the 
completion of the tunnel or its failure would concern 
those who invested on a 3 per cent. basis not at all. We 
venture to think that no Parliament could be induced to 
sanction any transaction of this kind. There are 
conditions under which a Government is justified in 
guaranteeing interest for a long term of years; but none 
of these have been shown to exist in the case under con- 
sideration. So much for one aspect of the proposal. Let 
us now consider it from another. 

When Mr. Balfour asked for some information as to 
the benefits which the tunnel would confer, he was told 
that it would bring Belfast nearer to London than it is 
new by 2} hours. How far this may or may not repre- 


sent a source of pecuniary profit no one attempied to say. 
We find it a little difficult to understand the way in which 
Mr. Barton has arrived at his conclusions. The distance 
of Belfast from Dublin by the Great Northern of Ireland 
Railway is in round numbers 100 miles. The permanent 
way, laid of course to the Irish 5ft. 3in. gauge, is quite 
equal to that of first-rate English roads. The rolling 
stock is of the most modern type, and the locomotives 
leave nothing to be desired. All the railways of Ireland 
which have termini in Dublin can run trains direct to the 
North-wall; that is to the principal quay on the Liffey, 
from which the London and North-Western steamers 
start for Holyhead. If the traffic justified it, passengers 
from Belfast to London could be put on board the Holy- 
head steamers within 2} hours after leaving Belfast. 
The passage now ——— without forcing fires, 3} hours 
from alongside in Dublin to alongside in Holyhead ; from 
light to light, three hours. The run from Holyhead to 
London is now easily done in under six hours. We thus 
have Belfast placed within twelve hours of London, or, 
allowing for contingencies, say thirteen hours regularly. 
The Irish trains now arrive in Dublin at a platform some 
100ft. from the steamer. An outlay of a few thousand 
pounds would enable them to run alongside, so that 
goods could be shipped directly out of the trucks. 

Turning now to the tunnel scheme, we find that on 
the shortest route it can take—say, from Port Patrick in 
Wigtownshire to some point in Island Magee—the dis- 
tance is twenty-two miles under sea. We understand, 
however, that because of the great depth of the water on 
this line the tunnel would be driven further north, and its 
length under sea would be probably thirty miles ; in 
any case it would be necessary for passengers and goods 
to pass through some point in Scotland not less than 
414 miles from Euston. Taking the distance of Port 
Patrick as a standard, mduine that much of the 
Scotch portion of the line is ‘‘ across country” and heavy, 
it met not, we think, be safe to reckon on travelling 
the distance in less than ten hours. We shall not be far 
wrongif we allow another hour for the transit through the | 
tunnel. From Island Magee to Belfast is twenty-five miles 
as the crow flies. This, with the entryinto Belfast and change 
of trains, means, allowing for contingencies, another hour, 
so that the least time in which it will be possible to 
traverse the distance between Belfast and London by the 
present route is, say thirteen hours, while, by the Channel 
Tunnel route it would be twelve hours. Whether the 
difference would be sufficiently important to justify an 
outlay of £12,000,000 our readers must judge for them- 
selves. It must not be forgotten, however, that railway 
travelling is much more expensive than voyaging by 
steamboat; and we have to consider how far it is likely or 
not that travellers would prefer to incur a railway journey 
of ten hours without a break, the traversing of a 
tunnel twenty-five or thirty miles long, and considerable 
extra expense, for the sake of saving three hours on the 
open sea in splendidly-appointed steamers, and one hour 
at the utmost in the time required to get from London 
to Belfast, or vice versd. The difference between the 
Trish and English gauges would prevent through coaches 
or wagons being run, so that transfer, with all its cost, 

would be incurred. Nor is this all. It must not be for. 
gotten that the new route would, as regards the north, 
have to compete with that by Larne and Stranraer, which 
only occupies eighty minutes on the open sea. Stranraer 
is 405 miles from Euston, and the train leaving Euston 
at 10 a.m. reaches Stranraer at 8.45 p.m. This is the 
express, and yet it occupies nearly eleven hours on the 
road. We have credited the run to Port Patrick with 
ten hours only. We cannot, we think, be accused of 
partiality under the circumstances. 

We have as yet said nothing about the possibility of 
making the tunnel. Lord Charles Beresford has been 
credited with saying that so long as money enough was 
forthcoming engineers could do anything. We fear that 
he has formed rather an exaggerated estimate of our 
powers. We are quite unable, at all events, to say whether 
the proposed tunnel could or could not be made, siraply 
because no positive information on a most important 
point is available. No one knows what faults exist in the 
bottom of the Channel. It is proposed that the railway 
shall pass 150ft. below the sea bottom. No borings 
have been made in mid-channel. The whole region 
manifests signs of violent volcanic action. The con- 
struction of the tunnel would be commenced abso- 
lutely in the dark as to the condition of the strata to be 
passed through; how far it is fissured, how far saturated, 
no one has any accurate information. We take it for 
anted that Lord Londonderry, Mr. Barton, Lord 
Charles Beresford, and others associated with them, are 
quite serious. But if they are, why did they not come 
to Mr. Balfour prepared with some information? They 
might have had at least a few statistics of value as to the 
probable traffic. If the deputation came determined to 
disarm criticism by reason of the exceeding paucity of 
information supplied, they have no doubt succeeded ; but, 
on the other hand, they have also succeeded in reducing 
their proposals to the well-known category of wild-cat 
schemes ; of which, indeed, this really seems to be one 
of the finest and wildest. 


THE IRON DUKE, 


Ir will be remembered that during the recent confer- 
ence of members of the Institution of Civil Engineers, 
a special train was run to Crewe and back, by the courtesy 
of the directors of the London and North-Western Rail- 
way, to give members an opportunity of seeing the most 
recent developmenis in rolling stock on one of the 
greatest railways of the world. The train, which con- 
sisted of fourteen coaches, was drawn by a four-cylinder 
compound engine, the Iron Duke, constructed in the 
present year at Crewe from the designs of Mr. F. W. Webb. 
This engine is almost identical with the Black Prince, 
illustrated by a supplement which we published on the 6th 
May, 1898, save that the Iron Duke has cylinders lin. 
larger in diameter, and carries 200 lb. pressure instead of 
175 lb. At the time we gave some general particu- 
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lars of the run which took place on June 8th, and an arti- 
cle by Mr. Rous-Marten, published in our impression for 
June 16th, supplied an accurate log of the performance. 
We are now, by the courtesy of Mr. F. W. Webb, able to 
give our readers a reduced copy of the diagram drawn 
by the tractometer, and data concerning the up journey 
which have not before been available. It will be under- 
stood that the section of the line which will be found on 
page 44 applies to both tractometer diagrams. That is to 
say, although two of these last are given, there is only 
one profile, a second being obviously unnecessary. The 
tractometer van, placed between the tender and the 
train, is carried on six wheels ; those in the middle, which 
actuate the recording mechanism, carrying only a moderate 
load. The apparatus consists of a simple system of 
levers and springs which give movement to a horizontal 
arm carrying a pencil, which draws a line on a sheet of 
paper which passes gradually under the pencil as the 
train proceeds. A clock going to time makes electrical 
contact once every half-minute, and so breaks a con- 
tinuous speed line drawn to scale on the moving sheet of 
paper parallel to the traction line. In order to ascertain 
the velocity during any hali-minute it is only necessary 
to apply a scale graduated in miles and decimals of a 
mile per hour to this line, the distance between any two 
breaks indicating the distance run in half a minute, which 
the scale transforms to miles per hour without further 
calculation. In like manner, by measuring with a scale 
the distance between the datum line and the line of 
traction at any point, the pull in tons and decimals of a 
ton can at once be read off. The apparatus is very 
sensitive. Thus the reduction in speed caused by the 
scoop passing through the pick-up trough was registered. 
It must, of course, be clearly understood that the diagram 
did not record the whole resistance of the train, for it 
takes no account of that of the engine and tender. The 
results do not agree with the D. K. Clark formula, on 
which some persons still pin their faith. His equation 
is R=8 + wi for the total resistance, including engine 
and tender. Applying this to the London and North- 
Western train, we have R = 8 + a or 22°62 lb. per 
ton, or for the whole train, including engine and tender, 
9500 Ib., or nearly 4} tons, instead of 5620 1b. Even if 
we omit the constant 8, the result is too high. 

The figures supplied by Mr. Webb are sufficient to 
bring out ‘some interesting facts, but they are not so 
complete as to leave nothing to be desired in the way of 
information. The average resistance of the train has not 
been worked out minutely. We believe, however, that we 
shall not be greatly in error if we take it as about 14 ton, or, 
say, in round numbers, 4000 lb. Taking the weight of the 
train and passengers at 340 tons, we have then for the resist- 
ance 11°76 lb. per ton; which, considering that the train 
was quite new and the journals stiff, was a very mode- 
rate amount. If we take the resistance of the engine 
and tender, including the friction of the machinery, at 
20 lb. per ton, we shall have a total resistance of 40001b. 
for the train, and 1620 lb. for the engine and tender, or a 
gross total of 56201b. These figures must be regarded as 
only approximately accurate, but we believe they are not 
far from the precise truth. Taking the average velocity 
as fifty miles an hour, or 4400ft. per minute, the loco- 
motive exerted nearly 750-horse power. 

Weare now able, having arrived at this conclusion, to 
form some idea of the economical performance of the 
machine. Averaging the consumption of coal for the 
double journey at three tons, or 67201b., and the running 
time at 3°18 hours, we have a consumption per hour of 
21141b., omitting fractions, or 2°81 lb. of coal per horse 
per hour, which is, of course, a very admirable perform- 
ance. Averaging the water evaporated for the two runs 
at 52,165 1b. for each, we find that the evaporation per 
hour was 16,404]b., or 21°18]b. per horse per hour. 
Averaging the economical evaporation at 7°85]b. per 
pound of coal, we have a little over 2°7 lb. as the con- 
sumption per horse-power per hour, which is within a 
tenth of a pound of the amount which we have arrived 
at on the assumption that the resistance was, as stated, 
11°76 lb. per ton for the train and 20lb. per ton for 
the engine and tender. The probability is that when the 
average resistance has been fully calculated, it will 
be found to be rather less than we have assumed, and 
that the power exerted by the engine was more nearly 
700 than 750 horse; but this can in no way affect the 
general result, which shows that a non-condensing com- 
pound engine is capable of working with much economy 
under unfavourable conditions. The work done varied 
constantly, and it is well known that regular work, such 
as is had at sea, is essential to the development of 
maximum economy by any engine. The interest of the 
whole performance would be very greatly enhanced if 
Mr. Webb would carry out a similar experiment with a 
simple engine, say, one of the Precedent class, the load 
being reduced to suit the smaller engine. 

A few figures remain for consideration. Taking the 
running time as before at 3°18 hours, and the consump- 
tion of coal at 2114 1b. per hour, inasmuch as the grate 
area is 20°5 square feet, coal was burned at the rate of 
over 103 lb. per square foot per hour. This fact effec- 
tively demolishes the argument that the blast of a com- 
pound engine is too soft to induce a sufficient draught. At 
fifty miles an hour this represents a little over 2b. per foot 
«f grate per mile, and works out very nearly at the average 
of Mr. Webb’s figures of 43°7 lb. and 39°6 lb. per mile on 
the down and up journeys respectively. The latter was 
the smaller, because on the whole Euston is lower than 
Crewe. But the principal reason was undoubtedly the 
reduction of journal friction, the axle-boxes having been 
brought more to their bearings by the run to Crewe. 
It is well known that the resistance of railway axles 
diminishes up to a certain point with use. 

The entire performance was very striking. The great 
length of the train, which extended from one end of 
Euston Station to the other, and overhung most of the 


platforms between Euston and Crewe; the perfection 
of the appointments of the coaches, and the steady 
running of every portion of the train, except the tracto- 
meter van, all elicited praise which was fully deserved. 
The contrast between the running of the van, with its 
short wheel base and three axles, and that of the long 
bogie coaches, supplied an admirable illustration of the 
benefits gained by the new style of construction. Lastly, 
it may perhaps be worth while to say that the total 
weight per horse-power of the locomotive was a little 
over 1601b., or about that of the lightest engines and 
boilers used in the battleships of her Majesty's Navy. 


MARK IV. AMMUNITION AT BISLEY, 


Our small-arm bullets are in difficulties just now. 
On Tuesday night last, in the House, Mr. Davitt and Mr. 
Dillon questioned the propriety of the issue of the Mark IV. 
bullet for service in South Africa, on the ground that the 
bullet sets up and expands on impact. It does not 
appear likely that they have any technical knowledge 
of the action of the bullet, or of the course of experi- 
ments on which its adoption was based. Are we to sup- 
pose that their sensibility to suffering has become very 
acute, or that they wish to hamper the English Govern- 
ment in any operation of war on the principle of the man 
who refused to illuminate on the fall of Sebastopol be- 
cause he was “ for the Rooshians""? The attitude of the 
Home Rulers with regard to past outrages will compel 
most of us to adopt the latter conclusion. Be this at it 
may, the objection is that it injures foes unduly. At the 
same time comes a complaint from Bisley that it injures 
friends unduly, some accidents having occurred from the 
stripping of the bullet. No great harm has been done, 
but the matter is serious enough to call for full investi- 
gation. We will put before our readers the facts of the 
case so far as they are at present known. The most 
serious casualty occurred to Lieut. Bonham, R.E. He 
made two bull’s-eyes, then a miss, and then the breech- 
bolt of his rifle was blown back, and he had a narrow 
escape of serious injury, his face being scorched with gas. 
Other slighter casualties have occurred, and a set of 
directions have been issued, entitled “ Notes fcr use of 
Mark IV. 303 Cartridge, and Instructions in case of 
Failure.” The gist of these is the caution to avoid en- 
cumbering the nickel sheath of the bullet with wet and 
sand, and to cease firing if any escape of gasis noticed 
round the cap in the cartridge base, and to bring the rifle 
to Captain Davies, of the Inspection Branch, Woolwich, 
for examination. 

The evil complained of is caused by the stripping of 
the nickel sheath so that the barrel becomes so far 
clogged that the passage of the next bullet is impeded, 
and the imprisoned gas finds an exit at the base of the 
cartridge. To what is this stripping due? In our 
issue for June 16th last, page 594, will be found a cut 
of this Mark IV. ammunition, with a description. It will 
be seen that there is a hole in the apex, a disc of nickel 
being pressed down to the bottom of the recess. This 
hole must make it slightly easier for the nickel to be 
stripped off by the barrel, but we should think so slightly 
as hardly to account for this action taking place from 
this cause alone. The Laboratory Authorities suggest 
other causes. It appears that this Mark IV. bullet has 
never stripped or given trouble under service conditions 
in the hands of troops. This ammunition was supplied 
to our troops in the last Egyptian war, and was well 
reported, and it is naturally urged that the sand in Egypt 
was a severe test. It is argued, then, that a cause must 
be found in the conditions obtaining in Volunteer prize 
shooting. 

It appears that Volunteers and marksmen have dis- 
covered that a tighter fitting barrel than is used on 
service improves shooting, and it is raid that the edges 
of the lands of rifling have been tampered with, and 
metallic fouling encouraged with this object in view. 
Thus Lieut. Bonham’s rifle was shooting beautifully 
till stripping took place and gave a miss, and then the 
metal left in the bore caused the accident on firing the 
next round. With regard to this explanation, we admit 
that the good record under service conditions is a sound 
base for the theory of the Volunteers’ crafty tinkering ; 
but there are difficulties to get over. It needs a remark- 
ably good mechanic to sharpen lands so truly and 
judiciously as to give improved shooting, and in such a 
case as that of Lieut. Bonham, however conscious 
he may have been that his shooting improved with 
fouling, surely he had not fired a larger number of rounds 
than might be discharged in action, and therefore his 
rifle was in the same condition as one at Omdurman, 
unless he had a tinkered barrel. In one instance a 
bullet stripped at the first round; here clearly was no 
metallic fouling. Whatever the difficulties may be, 
however, we ought to get to the bottom of the question 
with the rifles in hand to examine. In the meantime; 
there have been supplied plenty of rounds of Mark II. 
ammunition ; that is a similar cartridge with a solid 
bullet sheathed in nickel, with which, if any casualties 
occur, they cannot be attributed to the rifie, as Mark II. 
is an old and tried friend. 

Altogether we do not think that there is much to 
disturb ourselves about. Small bores always need care ; 
the very existencé of the nickel sheath reminds us of the 
fouling difficulty. With regard to the bullet expanding 
on impact, some setting up seems to be imperative. We 
should like to see the results of firing with any foreign 
bullet. It does not follow that a reasonable setting up is 
any more dangerous to men than the clean perforation of 
the small solid sheathed bullet. The latter is apt to pass 
clean through non-vital parts almost without the owner 
being conscious, and the wounds made by it are so clean 
that they heal with wonderful rapidity, but we can con- 
ceive circumstances when a spreading bullet would give 
the required shock and stop a man, whereas the solid ball 
would penetrate much deeper and reach a vital part. Of 
course, it is essential that the expansion on impact should 
be limited in extent, and that the metal should hold 


together and not fly into separate parts. Under these 
conditions we think it need not be a cruel bullet. On such 
conditions we think the Peace Conference representatives 
may fairly insist, and on conformity to them, or failure to 
do so, the Dum-Dum and the Mark Vy. and all others must 
stand or fall. 


THE MILITARY WORKS BILL. 


A coop deal of misconception appears to have arisen 
in regard to the appropriation of £1,306,000 for heavy 
armament for the new naval bases which were included 
in the Military Works Scheme of 1897, and for which 
one million sterling is at this moment urgently required, 
But the fact is that a considerable portion of this million 
is required to make up arrears in defensive works upon 
the coast of Ireland which have been accumulating for 
the past twenty-five years. 

Ireland holds, perhaps, the most salient position in the 
British Isles, and the salient of a fortress or works ig 
invariably its weakest puint, as it has parts which cannot 
be protected by flanking fire. Thus we find that the 
coasts of Ireland have many vitally important spots 
which are rather outside the ordinary patrolling waters 
of the Channel squadron. It is these spots that the 
Military Works Bill of 1897 took in hand. Many of our 
readers will be surprised to learn what a very insufficient 
system of coast protection for Ireland was planned 
by the original Defence Committee of 1859-60. Even 
when eventually strengthened and modified by the War. 
office Armament Scheme of 1875, Cork Harbour was the 
most extensively fortified position—four 12in. and 12}in., 
four llin., ten 10in., three 9in., and fourteen 7in., or a 
total of thirty-five heavy muzzle-loading guns, comprising 
the armament of forts Camden and Carlisle, Haulbowline, 
Queenstown, and some minor positions within the 
harbour. The mouth of the Shannon had six Qin. guns, 
and Dublin Harbour the same; Belfast had eight 10in. 
and three Qin. guns; thus the entiie armament of 
Ireland’s coasts only consisted of fifty-eight pieces of 
heavy ordnance—not half enough for a single position. 
The works containing these weapons have been since 
pertioly remodelled, and some of the 7in. guns have 

een withdrawn; whilst a very modest number of large 
breech-loading guns and converted howitzers, together 
with ‘some small quick-firing batteries, have supplemented 
the lines of early muzzle-loaders. Berehaven and other 
places are also in course of being completed with light 
quick-firers to arm the works which were commenced in 
1897. But no provision was made for heavy ordnance, 
and yet it is just in such salient positions as Berehaven 
in Bantry Bay, and the vicinity of Cape Clear Island, 
which are both about 300 miles from Torbay, that forti- 
fied bases must unquestionably be established. When 
dealing with the question of the Military Works Bill in 
the spring of 1897, we took the opportunity of I pages 
out the elements of danger which would be found in the 
construction of light works of weak profile, which should 
only be capable of mounting batteries of medium-sized 
quick-firers, and should only be intended to deal with 
cutting-out naval parties or boat attacks ; and we strongly 
advocated the development of these defensive works into 
something of a more trustworthy character, and their 
armament with heavy guns of the latest description. It is 
therefore with considerable satisfaction that we find a 
sum of one million sterling appropriated for the very 
purpose which we so emphatically urged as essential two 
and a-half years ago. 

The fact that eight or ten medium-siz2d breech-loaders 
should have kept the entire fleet under the command of 
Admiral Sampson at bay outside the entrance to the 
harbour of Santiago for upwards of a month last summer, 
although these guns were only mounted behind temporary 
earthworks a manned by some fifty or sixty badly 
trained Spanish artillerymen, who had no bomb-proof pro- 
tection of any sort, whilst the United States vessels were 
provided with unlimited supplies of ammunition and 
stores, and manned with a full complement of gunners, 
shows what an important part the new batteries at Bere- 
haven and Cape Clear might probably play in the event 
of a hostile descent upon the salient points of the coast in 
the south-west of Ireland. In point of fact, so secure 
will be the position at Berehaven when the new works 
are complete, that the naval base could well take care of 
itself in the absence of the fleet. We understand that 
several of the new land service 9 2in. breech-loaders of 
48 calibres are to be mounted in the new works. These, 
if judiciously placed, would command an area of at least 
six miles in extent and width. 


THE HALF-YEARS MACHINERY TRADE. 


THe returns issued by the Board of Trade relating to the 
trade of the kingdom for the past month and six months 
furnish unquestionable evidence, so far as ourexport business 
is concerned, of the trade revival now proceeding in the 
engineering and machinery no less than the iron and steel 
industry. They will be received with unalloyed satisfaction 
by engineering firms in all parts of the country. Increased 
value attaches to the statistics owing to the opportunity 
which they afford of making a comparison with the completed 
half-year’s sales. The returns are chiefly gratifying when 
viewed from the longer rather than the shorter standpoint, 
for while under several of the heads devoted to the machinery 
and engineering exports, the figures for the month do not 
come out as well as did those for May, the statistics for the 
six months show important increases in every section. Our 
total oversea sales of machinery and millwork for the six 
months just ended are registered as of the value of £9,536,792, 
compared with £8,514,816 in the opening half of last year, 
and £8,729,287 in the first half of 1897, showing an increase 
of £1,021,976 on last year’s figure, and on two years ago of 
£807,455. Here is a splendid growth of our foreign and 
colonial engineering trade, such as perhaps no other country 
in a like period can boast. At a moment when we have been 
hearing so much of engineering orders going abroad, particu- 
larly to America, such evidence of British supremacy is 
remarkably gratifying. The satisfactory conclusions to which 
these returns give rise are scarcely less marked when we 
come to consider the returns relating to machinery other 
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than steam engines. The total under this head for the half- 
ear just closed is £7,660,329, as compared with £6,896,423 
hi the first half of last year, and £6,987,454 in the first half of 
1997. The increase here is £763,906 on twelve months ago, 
and £672,875 on a couple of years since, It is extremely 
Jeasing, and one of the most convincing points as arguing 
the soundness of the present trade revival, that the improve- 
en: to which we have called attention is shared in by all 
the branches which go to make up our great engineer- 
ing trades. The increase is not confined to any special 
departments of the industry. Locomotives, it is specially 
interesting to note after the orders which have recently been 
going across the Atlantic, show an increase this six months 
ecmpared with last of £170,503, the figures being £664,491 
in the six months just ended, compared with £593,898 six 
months ago, Steam engines, other than locomotives and 
agricultural engines, are returned at £835,686 this half-year, 
against £695,068 in the corresponding period twelve months 
o; and mining machinery was shipped to the value of 
£370.777 compared with £333,196 to June, 1898. For textile 
machinery, British machinists have received from export 
customers up to date this year the grand total of £3,418,329, 
or £371,888 in advance of the equal period of last year. 


THE LINER PARIS. 


On Tuesday evening last the liner Paris was moved from 
the position where she has been so long stranded, and was 
got into a place of comparative safety. She was, at all events, 
moved some few hundred feet astern, and got almost clear 
of the rocks. On Wednesday morning the work of salvage 
met with still further success, and we learn that she was 
hauled quite free of the rocks and was fully afloat, and that 
at midnight she was being towed into Falmouth, which is 
some eight miles from the scene of the disaster. This result 
has been brought about, so we understand, by a German 
salvage party, acting under a contract with the London 
Salvage Association. They were attempting to slew the ship 
round so as to allow the divers a better opportunity of get- 
ting at her. No idea seems to have been entertained that this 
action would free the vessel sufficiently to allow her to be 
towed off ; and yet this appears to have been what happened, 
During the operation of slewing it was discovered that she 
was so free that she could be moved astern by the tugs, 
which accordingly commenced towing her in that direction, 
with the above-mentioned result. It would appear that the 
efforts of the salvage party were aided by the fact that a 
southerly breeze had caused the tide to rise some 12in. 
higher than would ordinarily have been expected. During 
Tuesday night the vessel Jay at anchor in a small creek near 
where she struck, and all Wednesday divers were down doing 
all they could to patch up temporarily the holes in her 
bottom. One report says that the damage caused 
by the rocks is not so grave as was at first feared. 
Several holes have been discovered, one of which— 
the largest—is said to be some 3ft. square. Every 
endeavour was used on Wednesday to repair these defects, a 
platform being sunk in the water alongside the ship to 
facilitate the work of the divers. Three salvage vessels were 
in attendance, and steam was got up in the Paris herself, 
and her own pumps were used in freeing her from water, and 
this was kept under. Even till late in the evening it was 
uncertain whether any attempt would be made to tow her 
into Falmouth. Indeed, at eight o’clock the idea was given 
up for the day. However, a telegram sent from Coverack, 
which, it will be remembered, is a small village south of the 
Manacle Rocks, at 10.40 on Wednesday night reported that 
the vessel was being towed into Falmouth, and at the time 
of writing there is no reasonable cause to doubt that she is 
safely in harbour. It is most satisfactory to hear that this 
fine vessel has been saved from what, in but a short time, 
must have proved total destruction; and we trust that 
success may further attend the taking of her for docking 
purposes to Southampton, whither she will go, so we 
understand, after being beached at Falmouth, in order to 
carry out such temporary repairs as will make the voyage 
possible, 

YORKSHIRE COAL TRADE. 


In the pon report of the Hull Incorporated Chamber 
of Commerce and Shipping we find that June affords further 
evidence of the abnormal prosperity of the coal trade. In 
the corresponding month of last year one-sixth of the mines 
of the country were stopped by the strike in Wales, but there 
is no stoppage in any part of the coalfield at present. Not- 
withstanding the conditions thus favourable for expansion, 
there appears to be a ready market for all the output. The 
reports tend to accentuate the firmness of coalowners in 
resisting the pressure of the railway companies to reduce 
their quotations. Developments, of course, are taking place 
in the coalfield, but these are not likely to cause much dis- 
turbance in the prosperous conditions. From 108 collieries 
in Yorkshire and Derbyshire there was received at the Port 
of Hull last month a weight of 320,480 tons—an increase of 
over 6000 tons on the corresponding month of last year—in 
spite of the Welsh strike and other circumstances contribut- 
ing toa record output twelve months ago. One feature of 
the report is the increase by the small collieries of their 
output. On the half-year the weight sent to Hull has been 
1,564,032 tons—an increase of 6 per cent. over the first half 
of last year. During the six months London took 133,802 
tons, which was 19,101 tons more than the weight sent in the 
first half of 1898. The falling off, as compared with the half 
of 1898, was almost entirely due to the London trade; this, 
of course, being owing to the fact that last year the Northern 
Yorkshire and Derbyshire coalowners had to supply what 
could not be obtained from the Welsh coalfield. To foreign 
countries last month there was sent a weight of 192,783 tons— 
an increase of 16 per cent. over June of last year. For the 
half-year the export weight was 725,838 tons—an increase 
of 17 per cent. These figures are the more important when 
it is remembered that they follow on increases of exports a 
year ago of 26 per cent. on the month and 25 per cent. on 
the half-year. Another fact to bear in mind is that last year 
a number of our foreign customers, who are usually supplied 
from the Welsh coalfield, had to get what they wanted from 
Hull. This year they have gone back to their old market, 
the increases being entirely due to the enlarged demands of 
the countries which always trade with Hull, such as Den- 
mark, Germany, North Russia, Sweden, Turkey, and other 
markets, all of which have largely increased. 


Tue railway system of Ceylon measures 297} miles. 
Tho train mileage last year was 1,206,348, an increase of 33,648 
over 1897, earni: : per mile in 1898 were 
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MOTOR CARS IN PARIS. 


Tue collection of mechanically-propelled vehicles at the 
show which was held at the end of June in the Tuileries 
Gardens, Paris, was by far the largest of the kind that 
has yet been brought together. The area covered by the 
exhibition was nearly twice that of last year. The 
number of exhibitors was close upon 400, but only about 
a third of these exhibited cars, the majority of the others 
showing motors and accessories, machine tools, tires, and 
carriage parts, and quite a large number of stands were 
devoted to petroleum tricycles of the standard systems. 
Still, the motor car exhibits themselves were very imposing, 
and were grouped together in two vast tents on each side 
of the main entrance to the gardens and connected by an 
overhead passage. If the show was a big one, it may be 
said at once that there was nothing particularly striking 
in the way of novelty. There were plenty of new firms 
showing new cars, but they were all built more or less 
upon the same principles, and in no direction did makers 
successfully endeavour to get out of the beaten tracks. 

Compared with the vehicles at the last year’s exhi- 
bition the cars showed a great improvement, but this has 
been attained almost solely by changes in small matters 
of detail. French makers appear for the moment to be 
perfectly satisfied with their respective systems of 
mechanism, or perhaps they have been obliged to ex- 
press themselves satisfied because they are unable to 
get anything better, and they have sought to overcome 
the defects of the spirit engine by securing a better com- 
pression of the gas mixture, and thus augmenting the 
power, a more perfect combustion and more satisfactor 
exhaust, so as effectually to clear the cylinder after eac 
explosion and suppress the smell of the exhaust. In the 
best cars this has been done so satisfactorily that the 
engines run with very 
scarcely pea but it must be confessed that in 
many others the motors are still very fussy and 
malodorous. 

An inspection of the cars showed that there was a 
decided tendency to increase the power of the motor for 
all descriptions of vehicles. On the petroleum tricycle 
the 1}-horse power motor gives very good results, and 
properly managed will take the machine up any gradient 
without the use of pedals. The success of this motor is 
not due to any special features—for, after all, it has been 
reduced to the simplest form possible—but to the process 
of manufacture, during which every part is thoroughly 
tested, and no motor goes out of the works of a leading 
maker until it has gone through very severe trials. A 
motor is not sent out unless it gives the nominal power 
stated, and after working some time it usually develops 
something more. Formerly, it was supposed that 1}-horse 
_— represented the maximum for a motor cooled 

y air circulation, but of late some makers have been 
bringing out motors of 2}-horse power, and even more, 
with a larger area of cooling flanges. Several light 
carriages were exhibited with this type of vertical motor. 
It is very doubtful, however, whether the engine is suit- 
able for this purpose, as a light car for two persons 
requires a motor of at least 3-horse power, and on many 
of the vehicles the power developed was 34-horse power. 
In these cars there is a tendency to economise the water 
supply by only casting the combustion chamber with a 
water jacket and cooling the cylinder with flanges. In 
others the motors had both water and air cooling, and by 
using a radiator only a very small quantity of water need 
by carried. For the medium cars the 6-horse power 
motor has become almost general, as experience has long 
shown the necessity of having a reserve of power, and in 
big vehicles weighing a couple of tons, an 8-horse power 
engine is usually fitted. In the racing cars the engines 
range from 12 up to 2C-horse power. In the ordinary 
vehicles the maximum of power appears to have been 
reached, for they are already capable of travelling much 
faster than the statutory limit, and can be depended upon 
to take any gradient. 

There was practically nothing new in the systems of 
power transmission, and the show was comparatively 
free from those wonderful devices in the way of friction 
wheels and the like, which added so much to the variety 
of former exhibitions, without, however, doing much to 
solve the question of satisfactorily transmitting power 
from the motor to the driving wheels. By far the 
greater majority of makers have settled upon the usual 
trainsof spur wheelsand differential gear, andimprovements 
have been mainly carried out in the direction of operat- 
ing the change-speed gear without shocks. As, at the 
same time, the gear is cut with greater accuracy, and 
the wheels made with specially tough metal, it is very 
rarely that trouble arises through any breakage of the 
teeth. Several firms still adhere to the bzlt, which gives 
excellent results, so long as it does not stretch and slip, 
but we heard good accounts of a new chrome leather, 
used on some of the cars, which, during independent 
tests, showed itself far superior to leather tanned in the 
usual way. One of the qualities of this chrome leather 
is that it does not stretch, and it is therefore specially 
suitable for motor cars. 

The only new thing in the mechanism of the petroleum 
cars was the —_ of a ratchet and pawl on the driving 
shaft, so as to check any backward movement of the 
vehicle. This suppresses the usual bar which is dropped 
behind, and appears to be more effective and more instan- 
taneous in action. Another thing observable was the 
growing yreference for the electric ignitioa of petroleum 
motors; and with only a few exceptions all the engines 
were fired in this way, though makes are usually pre- 
pared to fix a platinum tube for incandescent firing, if 
desired. It is found, however, that the hot tube un- 
doubtedly helps to raise the temperature of the motor; 
and ¢l2ctricity has the advantage of being ale to regulate 
the running of the motor by an advance cf firing. With 
the improvements that have been carrid out, many of 
the objections that were at one time raised against elec- 
trical firing, on account of its uncertain action, have been 
overcome. 


little noise, and the exhaust is | lig 


On the great majority of the cars exhibited the 
mechanism was distinct from the carriage work, and it 
has become an almost general custom for motor car firms 
to manufacture the underframe, leaving the carriage 
builder to fit the body. In this way the customer can 
select any type of car he pleases, and the result has been 
a great improvement in the appearance of the vehicles. 
They are nearly all, however, of the standard types of car- 
riages, the most popular being a form of wagonette, and 
few makers have succeeded yet in turning out types of 
vehicles more in keeping with their special character. 
One of the attractions of the show were the light carriages 
exhibited by the leading makers. There have always 
been plenty of light vehicles selling at a moderate price, 
but they have never given general satisfaction, and the 
only firms who could manufacture good carriages of this 
class have been too busy upon the heavier vehicles, for 
which they could get fancy prices, to_pay much attention 
to them. The demand for a light and serviceable car 
has, however, been growing so much of late, that all the 
leading makers had one on view. Panhard et Levassor 
exhibited the light car they showed in the Galérie des 
Machines six months ago. This is propelled by a hori- 
zontal motor slightly inclined from the horizontal. It was 
designed by Major Krebs, one of the directors of the com- 
pany, who first adopted the device of casting the combus- 
tion chamber with a water jacket and cooling the cylinder 
with flanges. De Dion et Bouton have also brought 
out a light car fitted with a vertical motor geared directly 
on the driving shaft in much the same way as in their 
motor cycles. They have also adopted the same prin- 
ciple of combined air and water cooling, with a condenser 
under the car, so that a few quarts of water will be suffi- 
cient for a day’s run. The Société des Automobiles 
Peugeot adopted their usual type of mechanism for the 
ight car they exhibited for the first time, and it was, in 
fact, their ordinary system of car on asmall scale. It 
weighs in running order 380 kilos. All these cars were 
propelled by 3-horse power and 34-horse power motors, 
but in the new light car of E. Delahaye et Cie., weigh- 
ing 400 kilos., the motor developed 4}-horse power. In 
this last-named vehicle the motor is of the single-cylinder 
horizontal type, and the power is transmitted by belting. 
The prices of these cars ranged from £156 to £192. 
They certainly attracted more attention than any other 
class of vehicle in the show, and in view of the consider- 
able number of orders taken it is probable that French 
makers will be giving special attention to light cars in 
the future. 

The extent to which electrical traction has grown 
during the past twelve months was specially observable 
in the number of electric vehicles exhibited at the show. 
Several of these cars were very ingeniously designed to 
secure automatic driving, so that all the speeds could be 
obtained by various movements of the steering lever, and 
this ingenuity was particularly noticeable in the American 
cars, of which there were three different systems ex- 
hibited. In cars like the Cleveland and Columbia, for 
example, the idea has been to simplify the driving 
mechanism so that the vehicle can be managed with one 
hand. In the French cars there was plenty of variety in 
the arrangement of the mechanism, but nothing calling 
for special notice. The idea of having motors for each 
driving wheel has been abandoned by many firms on the 
ground that one large motor has a higher efficiency than 
two of‘half the dimensions. All these French cars had 
batteries of Fulmen accumulators, and of the American 
cars the Columbia had Phénix and the Cleveland Sperry 
accumulators. The makers were quite ready to 
guarantee the cars running a minimum distance with a 
single charge, and none of them would confess to the car 
doing less than fifty miles, while others claimed that it 
would travel considerably more. Several of the stands 
exhibited delivery vans which had been in service for 
some time, and a Kriéger car, weighing 1420 kilos., 
including 420 kilos. of Fulmen accumulators, and carry- 
ing a load of 120 kilos., had been run by the Bon 
Marché an average of 60 kilometres daily for six 
months. 

Steam made a much smaller display than at previous 
shows. In fact, except for the De Dion omnibuses and 
lorries, the only steam vehicles were those exhibited by 
M. Serpollet, who had entirely modified the mechanism 
he showed on a previous occasion. In the car weighing 
a ton he had a four-cylinder motor of 10-horse power, 
the cylinders being arranged in pairs at 45deg. This 
engine was reduced to the simplest form possible, and all 
parts have been suppressed that are liable to get out of 
order. As is well known, the generator is fired by lamp 
oil, and the water and fuel are introduced in a given 
proportion. In the new cars the pump is operated by a 
cam of varying diameter, so that more or less quantities 
of oil and water are forced into the burners and the 
generator, according to the diameter of the cam brought 
to work upon the pump. 

M. Serpollet also followed the popular demand by ex- 
hibiting a light car weighing, in running order, 250 kilos. 
The four-cylinder motor is placed horizontally and 
develops 3-horse power. Its weight is 27 kilos. These 
cars are to be manufactured by Mr. Gardner, a — 
American, who has taken a great interest in the Frenc 
motor car industry, and for some time past has been 
manufacturing petroleum cars at his large works in the 
Rue Stendhal. He had several of these cars on show at 
the exhibition. The machine tool department was a very 
large and interesting one, and, in view of the big de- 
mand that has sprung up for these machines in the 
motor car industry, we may have occasion to refer to 
these exhibits in another article. 


Tue Vienna Chamber of Commerce has petitioned for 
the introduction of telegram post-cards and telegram letter-cards, 
the invention of Professor Hermann. The cards would be posted 
in the usual way, and the messages written on them would at 
once be telegraphed or telephoned from the post-office to the 
receiving-office, and there transferred to other cards, which would 


be delivered with the ordinary letters, 
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was replied to by Professor Henrici. 
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THE ENGINEER 


THE FRODINGHAM IRON AND STEEL COMPANY’S WORKS 


ELECTRICITY IN STEEL WORKS. 


A SUCCESSFUL electrical power and light installation has 
been for some time ia operation at the works of the Froding- 


Fig. 2—TRAIN OF ELECTRICALLY WORKED LIVE HOLLS 


and well lighted. It is provided with a 24-ton overhead tra- | intermediate steam receiver, or “hot pot,’ between the 
velling crane, which was constructed by the Frodingham | cylinders. This is placed under the floor, and has a coil of 
Iron and Steel Company, and which goes right across the | livesteam passing through it. The fly-wheel, which is 16ft. 6in. 
breadth of the building. The engine was built by Messrs. | in diameter, is also used as the driving wheel, having eleven 


ham Iron and Steel Company, near Doncaster. We have | Robey and Co., of Lincoln. It is of the horizontal cross grooves turned in its periphery. It is of cast iron, and the 


recently had the opportu- 
nity of inspecting these, 
and of watching the elec- 
tric plant at work. An 
electric motor in a steel 
works has a very arduous 
duty to perform. It must 
be capable of standing 
some rough handling, must 
not easily get out of order, 
and must be prepared occa- 
sionally to undergo an over- 
loading to the extent of 200 
per cent. Then, too, it 
must be unaffected by a 
considerable amount of 
heat, and must be securely 
protected from dirt, dust, 
and ashes. A still further 
necessity is that it must 

easily worked, and 
readily repaired should it 
by any chance go wrong. 
It cannot be denied that 
these, taken together, con- 
stitute sufficiently hard 
conditions for machinery 
to fulfil. The works in 
question, testify, however, 
to the fact that they are 
not too hard, and that all 
the difficulties can be over- 
come. The plant was in- 
stalled in accordance with 
the designs of the Froding- 
ham Iron and Steel Com- 
pany, by the Westinghouse 
Electric Company, and the 
work was carried out under 
the personal supervision 
and direction of Mr. Wal- 
ter Crooke, jun., the Iron 
and Steel Company’s chief 
engineer. On the occasion 
of our visit we had the ad- 
vantage of his personal 
explanation of the whole 


installation, which we will now proceed to describe. compound type, and has cylinders 18in. and 26}in., with a 
The motive power in the first instance is obtained from | 84in. stroke, and runs at 100 revolutions per minute. It is 
a horizontal engine taking its steam from Lancashire | fitted with Richardson and Roland’s valve gear, the cut-off 
boilers worked by blast furnace gases. This engine is con- | being capable of varia’ion between nothing to five-eighths of 
tained in a roomy building, the size of which at once suggested the stroke. The steam admission valves are of the double-beat 


that future additions of engine power are considered possible. | equilibrium type, and the exhaust valves are triple-ported, so | through six porcelain tubes fastened in the roof, and are 
connected to six bare copper cables No. 4 s.w.g., which 


it measures 45ft. by FOft., and is substantially built in brick, | 88 to give a wide opening with a small travel. There is an 


Fig. 1i-MOTOR AND GEARING FOR WORKING SKIDS 


sides are boarded in ra- 
dially. It has been found 
that this boarding. has 
effected a saving of about 
8-horse power. The dy- 
namo is one of the West- 
inghouse Electric Com- 
pany’s standard 150 kilo- 
watt, 250 volt machines. 
It is driven by eleven 1}in. 
cotton ropes passing over 
a pulley 40in. in diameter, 
the driving centres being 
about 30ft. apart. It has 
six poles, and is compound 
wound to give a rise in 
voltage of 10 per cent. at 
full load. It runs at 550 
revolutions per minute, and 
can give 600 ampéres. The 
winding of the armature is 
composed of copper bars 
inserted into slots in the 
periphery of the core—the 
ordinary practice of the 
Westinghouse Company for 
this class of machine—and 
it certainly makes a sound 
piece of work. The brushes 
are of carbon, copper 
coated, and are held in 
radial adjustable holders. 
The commutator after 
twelve month’s working 
showed very little wear 
indeed, and there was a 
marked absence of spark- 
ing, even with very con- 
siderable variations in the 
load. 

Close to the dynamo is 
placed the switchboard, on 
which are fixed the auto- 
matic cut-outs, main and 
regulating switches, &c. 
The board itself is very 
simple. It stands about 


Tft. Gin. high, and is about 25in. wide. It consists of a 
Qin. marble slab, with bevelled edges, fixed by brass screws 
toa wrought iron framework built up of angle iron. From this 
board run three sets of two cables—six cables in all—37 stands 
of No. 15 s.w.g. rubber covered wire. These are taken up 
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are carried on poles to a point just above the distributing i ea task TOR ¥ nection with the cells before the field ets are exci 
board, which + poor ° a Hen in the rolling millsome| LIGHTING RAILWAY CARRIAGES BY ELEC- | The connections, of course, have to to be o when tet 


300 yards from the generating station. On the way two pairs 
of leads branch off from the main cables--one to a slag- 
breaking plant, and another to the testing shop—but at 
present the motors for these are-not in operation, not having 
yet been delivered. On the distributing boards the leads 
connect to bus bars through quick-break switches. The 
distributing board was made by Messrs. A. Reyrolle and Co., 
and consists of four slate Ax Qin. thick. Positive and 
negative switches are placed on separate panels. From this 
board six circuits are taken to the various machines which 
have to be driven. There were at the time of our visit seven 
motors at work. Five of these were of 30 brake horse-power, 
three actuating the live rolls and two the skids. The live 
roll motors are connected by a 94 to 1 worm gearing cased in 
oil, to a long shaft, on which are fixed bevelled pinions which 
gear into each of the live rolls and give them their motion. 
One length of shafting is over 150ft. long, and the quickness 
and ease with which the rolls could be put in motion, 
stopped, and reversed, was very marked. The skid-gear 
motors are connected by a similar worm gearing of the same 
ratio, also encased in oil, with a countershaft, which in its 
turn is connected by 2 to 1 gearing to a countershaft carrying 
sheaves, over which wire ropes connected to the skid gear 
pass. Our illustrations show the motor driving the skid gear 
—Fig. 1—and the train of live rolls bringing the rolled 
material up to the saw—Fig. 2. The live rolls are also seen 
behind the gearing in Fig. 1. The whole of the installa- 
tion worked easily and quietly. Big blooms are 
pushed from one side of the mill to the other 
with ease, and evidently there is plenty of power in the 
motors. Indeed, this may be said to be the case with each 
portion of the plant. The Frodingham Iron and Steel Com- 
pany has evidently been well aware of the difficulty expe- 
rienced in putting down electric plant to drive machinery of 
this class, and it has profited by the experience of others. 
There have been several attempts to drive steel works elec- 
trically during the last six or seven years. These have failed 
in many cases from want of power in the motors, and it is 
satisfactory to know that in the present instance this 
mistake has been avoided. The extra expense in first cost 
must be very small, and it means all the difference 
between success and failure, A further and most interesting 
application of electrical power, which accounts for the two 
remaining motors, is that to a furnace charging machine 
for transferring blooms into a heating furnace. Here, 
of course, the motors are subjected to great heat. 
The motors are covered in entirely by means of a 
cast steel casing, but this, when much work is going 
on, gets so hot that it is im ible to hold the hand 
upon it, and naturally a large amount of the heat is con- 
veyed to the motor. We did not hear of a single breakdown 
on this score, however, and to a large extent this immunity 
from damage must be due to the manner in which the 
motor armatures are wound. As in the case of the 
generators, the cores are slotted, and the winding, after 
having been “formed” by. machinery, is put on and 
held in place by means of hard wood wedges driven into, 
and entirely filling up the slots. The winding must, in 
addition to this, be of ample proportions, for on occasions the 
motors have had to take overloads, which must certainly try 
them tothe utmost. Once one of the shafts driving the line 
rolis got accidentally bent one Tuesday morning. It was 
impossible to stop the mill until the following Saturday 
night, and the consequence was that the motor had to drive 
the bent shafting—which it did, taking nearly three times its 
normal current to do so—and received no injury. 

When the main cables are fully loaded, about 220 volts 
go to the motors, there being a drop of some 30 volts 
in transmission. The motors for the live rolls and 
skid are rated at 30-horse power, and frequently work 
up to 150 ampéres. The motors used are very similar 
to the ordinary Westinghouse standard railway machines, 
and are intended to give, intermittently in the case of 
the 30-horse power size, from 75 to 80-horse power. As 
we have seen, they are capable of doing even more than 
this for lengthened periods. The field portion consists of 
two steel castings with four inwardly-projecting laminated 
steel pole-pieces firmly held together and bolted to the yoke. 
The halves are bolted together, the top portion being 
remcvable for the inspection of the interior parts. The field 
coils, armature, and commutator are thas completely enclosed, 
though there is en opening with a spring lid which admits 
of the brushes being inspcc‘ed. The care they need seems 
to be slight, and placed as they are below the floor level, 
they are entirely out of the way. 

The r tors or controllers by which the motors are 
governed are designed in such a way that it is possible to 
start in either direction by moving one lever only, the 
forward or backward motion of which determines the direc- 
tion in which the motor is to run. In the central position 
no current passes, and the motor is at rest. The regulators 
themselves consist of ironclad resistance drums fixed in a 
cast iron frame. ‘I'he front is provided with a stationary 
commutator arrangement with the different contacts fitted 
with replaceable copper tips. A four-armed spider is pivoted 
concentric with this commutator, each arm being provided 
with an insulated collecting brush, which can, on being 
revolved, impinge on the faces of the commutator. The 
brushes are fitted with magnetic blow-outs. 

In addition to the foregoing, the company has on order a 
three-motor electric crane, which is being made by J. Adam- 
son and Co., of Hyde, and a 30-horse power motor by 
Laurence Scott and Co., of Norwich, which is intended to 
take the place of an engine and boiler at present driving a 
slag-breaking plant. Besides the power portion of the plant, 
the works are lit by arc lamps, the Jandus type being 
used with, it is said, most satisfactory results. The whole 
combination gives one the idea of completeness and strength, 
everything works so smoothly and quietly. No figures are 
available, but we imagine that the saving must be very con- 
siderable. Here we have instead of, say, six steam engines 
scattered about the mill, wasting power continually in long 
lengths of steam pipes, one central engine working economi- 
cally near its boilers, and transmitting power only when it 
is required. We have, too, machinery which reauires but 
very small attention—certainly nothing like the amount of 
care, cleaning, and oiling necessary fora steamengine. Asa 
fact, we gather that the plant actually pays for itself by 
reason of the saving in repairs. One likes to speak highly 
of good work when it is found, and in this instance great 
credit is most certainly due both to those who designed and 
those who supplied the plant. There is only one note of 
regret which must be sounded, and it is caused by the fact 
that we are not able to congratulate a British firm on having 
carried out the whole of the work, 


TRICITY. 


Ir is a great many years since the idea of lighting railway 
trains by electricity was first suggested and tried, and several 
lines, notably the London, Brighton, and South Coast Rail- 
way, have had many of their trains so lighted for a lengthy 
period. Until recently it has been a not unusual custom to use 


a single dynamo of large capacity fixed in the guard’s van, | 
charging one battery of accumulators, also carried in the | 


guard’s van, and under the seat of the compartment next 
door to it. The dynamos used have been, broadly speaking, 
of two classes :—(1) Those in which there has been a smaller 
and supplementary dynamo working against the other, and 
those in which the demagnetising effect of the armature is 
very great. Of these, perhaps, the latter has been most 
extensively used. A type frequently employed is the Brush 
arc machine, specially wound, of course, to suit the circum- 
stances of the case. Here, owing to the reaction of the 
armature, the curve of electromotive force can be kept won- 
derfully straight over a large range of speed. Double 
dynamos are not simple enough. Too many complications 
enter into their manufacture, and when dealing with a 
machine which must run by itself, too much value cannot be 
placed on simplicity. We have lately had an opportunity of 
seeing the latest design of Messrs. Stone’s train-lighting 
plant at work, and have inspected the apparatus throughout 
its manufacture. The dynamo differs in type from both the 
foregoing, and as there have been several modifications intro- 
duced of late, a description of the plant as it now exists will 
no doubt be of interest to our readers. 

We have previously had occasion to refer to this system. The 
general form of the dynamo remains nearly as it originally 
was. It is in the details that advance has been made, and it 
must be admitted that success has attended the efforts of 
Messrs. Stone and Co. and their electrical engineer. One of the 
difficulties experienced in train lighting is the “‘ jumping ” of 
the lights when the dynamo cuts in and out as the train 


| direction of rotation is changed, and to do this is the function 
| of the rocking arm just described. The centrifugal governor 
| also performs another function. As it cuts in it removes 
a short-circuiting piece, and throws in the whole of the regigt. 
ance, and as it cuts out it again short-circuits this 
resistance, the whole being accomplished automatically anq 
by the action of a centrifugal force on the governor. The 
whole is remarkably simple, and we are assured that it neyer 
gets out of order. Dirt is prevented from getting to the 
commutator or rocking arm bearing by means of a wrought 
iron covering which completely encases everything. 

The oiling arrangements are simple, and at the same time 
effective. A box contains the oil and is provided with two 
oil tubes screwed into its bottom, these being provided with 
valves attached to spindles which are long enough to project 
above the tops of the oil tubes, which themselves, of course, 
project above the level of the oil, and have worsted syphons 
in them. The tops of the spindles pass through one end cf 
a piece of iron which is pivoted and free to move, and jn 
doing so can raise and lower the valves from their seats and 
replace them. The piece of iron is prolonged on the side 
away from the oil-box, and is brought into close proximity 
with one of the field magnets, by which it can be attracted 
when the fields are excited, the magnetic circuit being 
completed by a small bar of iron led from the other limb of 
the field magnet. The result of having this arrangement is 
as follows:—When the dynamo is at rest, the piece of iron 
being no longer attracted, falls, and allows the spindle to drop, 
thus closing the oil valves. The syphons still go on working, 
however, the oil collecting in the tubes. When the dynamo 
| starts — the piece of iron is attracted, and on the valves 

being lifted the whole of the oil which has collected is led 
| to the bearings in fairly large quantity just at the moment 
when they most need it, and then the oo work in the 
ordinary way. This arrangement has also the advantage 
that there is not a continuous loss of oil during a lengthened 
| stop, as even if the oil tubes get full, the oil only overflows 
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gathers or loses speed. The reason why such jump has 
occurred is that when the dynamo “ cuts in” or “ cuts out”’ 
the voltage of the accumulators goes up or goes down. In 
Messrs. Stone’s latest arrangement this is got over in a 
simple and efficient manner. The negative pole of the 
dynamo is connected direct to the negative poles of two 
batteries of equal strengths, and also to one of the lamp 
leads. The positive pole is connected direct to the positive 
pole of one of the batteries, and through a resistance to the 
other lamp lead and the positive pole of the other battery. 
A portion of the resistance can be cut in and out automati- 
cally according as the dynamo is running or at rest. Suppose 
it to be running, then all the resistance is in, and the current 
from the dynamo has three paths. It is charging battery 
No. 1 direct ; it is also charging battery No. 2 slightly through 
the resistance, and it islighting the lamps. Nowsupposing the 
train to stop. Ifnothing were done the lights would fluctuate, 
because immediately the charging was arrested the voltage of 
No. 1 battery would fall slightly, and it would not be able to 
send so much current through the resistance and lamps as 
did the dynamo. Moreover, battery No. 2, having but small 
charge, would not be in a position to aid materially in the 
lighting. What is done, however, remedies all this. A por- 
tion only of the resistance—an adjusted portion—is cut out, 
and things can be so arranged that there is no visible jump 
whatever. In two trains on the Metropolitan Railway—on 
which we have lately ridden several times—we have studied 
this part of the subject very carefully, and are bound to 
say that the objectionable flicker of the lights has been 
done away with altogether. It was impossible to tell 
when the dynamo cut in or cut out, the light being steady 
and constant. The method by which this short-circuiting is 
accomplished is remarkably simple. A centrifugal governor 
is fitted to the spindle. of the-dynamo, as well as a rocking 
arm, which is free to move within certain limits, and which 
is so fitted that, while the spindle can easily revolve inside 
the bearing of the rocking arm, the latter is at the same time 
carried round till brought up by a stop on either side. 
Which side the arm goes is, of course, determined by the 
direction of rotation of the armature. As the centrifugal 
governor acts owing to increase of speed, this. arm is forced 
away from the governor and towards the dynamo. In its 
passage it first of all closes the field circuit on to 
the accumulators, and then the. armature circuit. 
It is hence impossible for the armature to be put in con- 


FITTED WITH STONE’S APPARATUS 


into the oil-box, and is not lost as it would be were there no 
valves to prevent it. 

The general voltage used is either 16 or 24, and an interest- 
| ing point to notice is that the same dynamo, with no altera- 
| tion in the winding, is employed indifferently for both 
voltages. The only alteration made is that a smaller pulley 
is provided on the dynamo spindle for the higher voltage. 
The field remains unchanged, it being capable of taking the 
extra current, due to the increase in voltage, without fear 
of overheating. The armature is of the ordinary Gramme 
ring type, the iron core being composed of iron wire wound 
on a brass bobbin. The armature wires are simply clamped 
to the commutator segments by means of screws, and we are 
told that this simple method of making the connection has 
proved amply efficient. The advantage that the commutator 
is easily removed and replaced when worn out is hence 
gained, and the long and tiresome process of unsweating and 
= the wires into the new commutator done away 
with. 

It is really remarkable that such an apparently very un- 
mechanical occurrence as the slipping of a belt should be 
capable of application in the direction of dynamo regulation. 
In this instance, however, it meets with success. No 
matter whether the train in which the light is installed is 
travelling for long stretches at high speeds—for instance, on 
the Scotch express from London to Aberdeen—or whether it 
is started and stopped many times during the hour and 
never goes fast, the regulation can be made in each case. 
As soon as ever the load on the dynamo attains the required 
amount the belt commences slipping, and the voltage thereafter 
remains practically constant. A screw attachment beneath 
the coach determines the tightness of the belt, and hence the 
point ofslipping. Duringa long day run, therefore, it is quite 
possible to arrange so that the belt will slip at a lower load 
than is required at night time, when the lamps as well as the 
cells are in circuit. In the case of the- Metropolitan Circle 
trains, where all the lamps and the cells are always in circuit, 
this adjustment is made once and for all. The belts used are 
a combination of canvas and rubber, and it is stated that 
after being stretched in the first instance there is thereafter 
very little give. The total candle- power used for one coach 
on the Metropolitan trains already-menticned is about 120- 
candle power, the amount given to each compartment ranging 
from 16 t> 20-candle power, this being the amount of light 


specified by the company. The amount of light can 
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- + oreased if required. The voltage used by Messrs. | 
gee Co. is ‘ier 16 or 24, as already stated, it being 
considered undesirable to multiply voltages to a greater | 
extent than this, if for no other reason, on account of the 
difficulty of telling one lamp from another. : As it is, the 
lamps of the two voltages are of different sizes. The ac- | 


cumulators are of a size sufficient to supply full lights for 94 | 


~~ ke be readily understood, the service of the Metro- | 


litan Railway Circle trains forms a severe test of the 
capabilities of this system.’ The trains make stops every 
few minutes during a day consisting of many hours. The 
accumulators are always at work. There is not the long day 
charge which is possible with trains running on ordinary 
railways. The consequence of this is that the apparatus is 
so designed that the dynamo reaches speed and cuts in almost 
as soon as the train has started—certainly before it has left 
the platform. One would think at first sight that under the 
circumstances, as soon as the train got up speed the dynamo 
would go too fast, but this is not so, for as soon as the output 
reaches its set amount the belt slips, and the amount of 
electricity produced remains constant. One would also look 
for heating of the belt and pulley, but, as a fact, this does not 
take place, even on long protracted runs, the circulation of 
air, — to the movement of the train, being sufficient 
to carry all the heat away. 

Our illustrations show the way in which the whole appa- 
ratus is fixed to the underside of one of the Metropolitan 
Railway coaches, and we are informed that the total weight 
of the plant is less than would be required for a gas-lighting 
system affording the equivalent amount of light. For the 
sake of comparison, both accumulator boxes and gas cylinders 
have been shown superimposed in our illustration, and the 
relative space occupied by both can be appreciated. It will 
be noticed that the “ drive” is very short, only 4ft. 6in., and 
that the driving pulley is broad as compared with the belt, 
so as to allow for movement of the axle. 


LETTERS TO THE EDITOR. 


(We de not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE EFFICIENCY OF SURFACE CONDENSERS. 

Si, —It may be worth while reading over again that article in 
‘Tut ENGINEER, August 5th, 1898, page 134, icularly the latter 
part of the last paragraph, which, stated brietly, refers to the loss 
of efficiency due to a dirty condenser. 

Having had recently several opportunities of getting a measure 
of such loss, I submit herewith a few simple figures taken from 
one example ; in which, to begin with, the condenser was dirty, 
the insides of the tubes bad not been cleaned for twelve years, and 
by which it will be seen that the increased efficiency is consider- 
ablo—but I doubt if this increased efficiency be wholly due to the 
cleaned condensing surfaces, It was considered that this con- 
denser was overcrowded with tubes, and that by leaving out a 
number a lane would be formed down which steam could reach 
the bottom of the condenser, obtain a better distribution, and 
possibly a higher efficiency, 

These particulars were taken under, as nearly as possible, like 
adjustments of the machinery ; and judging from the temperature 
of the sea, 92 deg., some were taken on the way to or from the 
East, in that nice comfortable latitude with which most engineers 
are familiar, 


Condenser. 
Clean. Dirty. 
Mean cut-off high-pressure cylinders .. .. “52 .. .. “SI 
Indicated horse-power .. .. .. .. .. 1481 .. .. 1824 
per .. .. .. .. .. 
ean ure referred to low-pressure . 
cylinders(pounds).. .. .. .. .. .. 2°75 .. .. 
Horse-power expended in the circulating 
Vacuum in condenser (inches)... .. .. «. 2 o 21°25 


There were 13°4 expansions ; 1°875 lb, were taken off the back 
ro in the low-pressure cylinder; and 13°4 multiplied by | 
‘875 gives 251b., the equivalent increase of boiler pressure ; 
further, if 1°875 be added to 21°9, the result, 23°775, agrees 
tolerably with 23°75, and supports my belief that the particulars 
were carefully taken. I need not send you the diagrams, which | 
possess no special features, except that one lot is much fatter than 
the other; the difference of 23°8-horse power, expended in the 

circulating pump, is beyond what I expected by about one-half. 

To clean properly the insides of dirty condenser tubes, all of 
which must be removed, is a tedious and expensive job. A simple, 
and at the same time an effective, method is much needed for 
— them in their places. Moreover, this is a subject which, 
generally speaking, does not get one-half the attention which it 
deserves, ALEXANDER DALRYMPLE, 

London, July 10th, 


THE AUTOMOBILE CLUB COMPETITIONS, 


Sir,—I notice in your report of the heavy vehicle trials carried 
out at Uxbridge in connection with the Automobile Club Competi- 
tions, that a record of the results of the steam trolley entered by | 
Messrs, Bayleys, Limited, was entirely omitted, notwithstanding | 
this vebicle went through the trials and outshone all others. I | 
now ask you in common fairness to those interested to publish the | 
results, including the respective performances carried out by this | 
steam trolley and the competing vehicles. The results obtained | 
by the Bayley trolley in the first trial were, in the opinion of the | 
es of the Automobile Club, too good to be true, and Messrs, | 
Bayleys were instructed by the Committee to prepare the trolley | 
for a second trial, so that the consumption figures of coke and | 
water might be verified. These trials took place on Monday last ; | 
and the two results are given in the table. pet 


equivalent in money to 0°14d. per ton mile for fuel. This is an 
economy of more than 75 per cent. on any practice yet deduced by 
competitive self-propelling steam vehicle constructors cf the light 
locomotive type. 

_ In sending you this letter I feel that the interesting result fally 
justifies my presuming upon your space. 

SIDNEY STRAKER, Assoc, M. Inst, C.K, 
110, Cannon-street, E.C., June 28th, 


THE S.S. MILWAUKEE, 
Sir,—I observe the article in your edition of June 30th on the 


| s.8. Milwaukee, and that it is stated therein that no less than 


520 lb. of dynamite was exploded in cutting the steamer asunder 
when on the rocks near Peterhead. The actual quantity, however, 
as stated by Captain Batchelor, was not 520 1b. only, but 3350 lb. 

May I mention at the same time that the photograph on page 
643 of ‘THE ENGINEER showing the “ parts in position to receive 
joining plates ” scarcely does justice to the extreme accuracy with 
which the new part conformed to the old when the two were 
brought together. The old or after part of the steamer, which 
contained the engines and boilers, being heavier than the fore part, 
settled slightly lower on the keel blocks in the dock on account of 
its greater weight ; and the photograph in question was taken just 
before the slight necessary adjustment was made by correspond- 
ingly lowering the fore part on the blocks. Practically no other 
adjustment was necessary, as the new fore half fitted the old after 
half exactly. 

It is only fair to our assistant manager, Mr. W. M. Webster, to 
mention that the whole of the arrangements, including both the 
building of the fore part and the fitting together in the graving 
dock, were most successfully carried out by him under my direction. 
It should also be mentioned that the work was superintended by 
Mr. J. Stenhouse, on behalf of the underwriters, and Captain Evans, 
on behalf of the owners. 8. Swan Hunter, 

July 6th, (G. B, HUNTER.) 


WRIGHT S SYSTEM. 


Sik,—Your issue of June 30th contained an article upon 
Wright's — of charging for electrical energy, which, whilst 
being in the main correct, yet lays itself open to considerable 
correction. That part of the criticism relative to the object of the 
system, namely, the keeping down of the maximum demand, was 
unnecessarily severe, as unhappily it was based upon an error on 
the part of the author of the article, who assumed that Wright’s 
indicator recorded instantly the maximum current in demand at 
at one moment during the quarter. 

he indicator, however, as a matter of fact, does not record the 
full maximum until such maximum has been in continued demand 
for some 30 minutes, and even after the demand has been on for 
some 15 minutes it records butabout 80 per cent. of the maximum. 
Thus it is evident that the remarks bearing upon the advisability 
of switching off one light before putting on another have no point 
in the criticism, nor yet has the following :—‘‘ Yet this indiscretion 
of lighting up a third a casually for 10 seconds perhaps only 
once in three months might under Wright's system result in 
an additional charge of 4d. or fd. per B.T.U. on the whole 
quarter’s consumption.” 

Wright’s system was not designed for the benefit of the con- 
sumer, but rather for that of the supply company, as the cost of 
generation per unit is reduced in proportion to the number of 
units consumed, whilst the capital outlay is proportional, not to 
the number of units consumed, but to the maximum demanded at 
any time; it is to the advantage of the supply company to 
encourage a large demand, whilst at the same time giving the con- 
sumer an advantage if he do but keep his maximum down. 

If tke accompanying diagram represent a consumer's curve of 


3 


demand during any definite period, and if A be the maximum, 
then the area of the shaded part, the height of which is propor- 
tional to M, will represent the number of units charged for at, say, 
6d., whilst the rest of the area enclosed within the curve line will 
represent the number of units to be charged for at, say, 3d. It is 
evident here that the consumer is encouraged to make his curve a 
straight line passing through A, whilst he is directly discouraged 
from increasing his maximum to any higher point, say B, for that 
would necessarily increase the area of the shaded portion to be 
charged for at the 6d. rate, 


Westminster, July 5th. F. B, 


SINOPE. 


Sir,—In my article in the Naval Annual upon the ‘ Naval 
Aspects of the Spanish-American War,” I happened to write, with 
reference to the political effect of the destruction of the Maine, 
‘* Now, as after the action of Sinope in 1853, the hand of diplo- 
macy was forced by the Press and the people.” My point was, 
obviously, that at a time of strained international relations, an 
incident which Is strongly to popular sentiment may precipi- 
tate a great issue. 

Your reviewer takes me to task for drawing a ‘‘ parallel,” and 
intimates that the ‘‘comparison” was not ‘‘ warranted by the 
circumstances of the two cases.” I drew no “parallel,” and 
made no ‘‘ comparison ” except that of political effect. This, how- 
ever, is of no importance, although I wish that the reviewer had 
been able to avoid the prevailing habit, of which Lord Rosebery 


The Automobile Clu Heavy Wagon Trials, June 13th, 1899. 


| Time | Water | Ave Fuel 
No, Total weight. Weight for Water used.| per | Fuel. Fuel used. | = pe used per 
carried. 29 miles. mile. mile. {per hour. ton sie 
t.c. q. Ib.) t. cq. Ib m | 
41 Steam Carriage and Wagon | | 
O 8 8 018 8 4220 186 gals. Coal 197 1b. | 9°85Ib, 29 
42 Motor Carriage Supply Com- | | | | 
«|. 8:18 0.0 5 19 0 lg. | — Petrol, 4 gals. 0°2 gals. 3°76 
43 Motor Carriage Supply Com- | } 
45 | Bayleys, Limited, First ' 
| 4 9 0. 9gals. |4*95gals) Coke 6°11b. 481 1-7 
~~ Limited, Second | | 
| tri ccf 310 0 4 4 00 98 gals. 4°9gals' Coke | 23Ib. | 6°15Ib. 50 1°75 


The vehicle is constructed on the Straker system, under the | 
British motor patents, and its performance on the second trial 
re nted the traction of 3} tons of net load at an expense of | 
1°75 1b, coke per ton mile, and taking the coke at 15s, per ton, is | 


has recently complained, of reading into written or spoken words 
a meaning which was never intended. When, however, it is 
courageously stated tkat ‘‘the Turkish fleet was ruthlessly 
destroyed by Russia without the customary warning of a declara- 


tion of hostilities,” I think that, in the interests of historical 
accuracy, a protest is justified. 

When the Turkish frigate squadron at Sinore was attacked, war 
was already in progress on the Lower Danube, and a Russian fort 
on the Eastern shores of the Black Sea hud actually been captured 
by the Turks, Further, the Turkish commander of the hapless 
squadron had received ample warning of what was coming, and 
had reported to his Government some days previously that a 
disaster might occur, Sinope, like Navarino, was not a great 
naval feat ; but it was a — fair act of war. The blame lies 
wholly with the imbecile policy which permitted a frigate 
squadron to remain exposed in a position inviting attack. ‘‘ Natural 
and honest resentment” may have agitated ‘‘ the bosom of every 
right-minded individual” when the news arrived ; but, as not in- 
frequently happens, the ‘*right-minded individual” was not in 
full possession of the facts until his ‘‘ resentment ” had precipitated 
a great war. G, 8. CLARKE, 

London, July 11th. 


HIGH-PRESSURE CORNISH ENGINES. 


Sir,—Will you permit me to say, in reply to Mr. Davey’s letter, 
that I did not raise any ument as to the merits or demerits of 
the Basset engine, nor do I wish to do so. Time will prove its 
superiority, or otherwise, over the old type of Cornish engine. I 
simply stated what I believe to be a fact, that a duty of over 100 
millions can be obtained by the Cornish engine. 1 made this 
statement - published reports with which I have had absolutely 
nothing todo. A detailed account of the performance of the 70in. 
Cornish pumping engine at the Rio Tinto Mines, in Spain, was 
ors by Mr. Nicholas Trestrail in a paper read by him before the 

ining Institution of Cornwall in December, 1896. I gave a 
résumé of the results in my first letter to you on the subject, show- 
ing that a duty of over 111 millions was obtained. There is no 
‘* side issue ” about this, it is a plain statement, and if it does not 
convince Mr, Davey I am afraid nothing will. 

Undoubtedly the Cornish engine is well adapted to the peculiar 


Boiler pressure 44 lbs 
Initial pressure 27 lbs 
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70in. Cornish Engine at Wheal Prosper, Cornwall—1867 


conditions that prevail in the drainage of deep mines. The “ in- 
door” stroke is made rapidly, the utmost expansion is obtained 
from the steam, the return stroke is made slowly, and whilst the 
engine is pausing “outdoors,” no steam is bottled up in the 
cylinder or steam passages, hence there is practically no loss b 
condensation. The engine can be worked at any desired oul. 
from its maximum of ten to twelve strokes per minute to one 
stroke per minute—or one stroke per hour if need be—and, inasmuch 
as in each stroke the steam cycle is complete in itself, the Cornish 
engine works with equal economy at all speeds. : 

I quite agree with Mr. Davey that an increased economy may 
naturally be anticipated by the used of high-pressure steam with 
a correspondingly high ratio of expansion. This is being done in 
the triple-expansion engine. We are at present making a mill 
engine to work with steam at 2001b. pressure, ratio of expansion 
1 to 21, and judging from the results that have been obtained 
elsewhere I am confident that the coal consumption will not much 
exceed | St indicated horse-power per hour. This is equal to 
a duty of 222 millions, At present we do not appear to be within 
measurable distance of such a performance in pumping machinery. 

I am very pleased to comply with Mr. Davey’s wish, and here- 
with enclose a copy of the diagrams of the 70in. engine at Wheal 
Prosper taken in 1867, and no doubt Mr. Davey will favour your 
readers with a copy of those taken from his new engine at the 
Basset Mines. 


Plymouth, July 11th. JeEBUS BICKLE, 


NEWMARKET SEWERAGE.—An adjourned inquiry was held 
on Tuesday, the 4th inst., at the offices of the engineers, 11, 
Victoria-street, Westminster, before Major-General Crozier, R.E., 
and Dr. Thompson, barrister-at-law, to receive expert evidence 
with regard to the bacterial system of sewage treatment. Evidence 
was given and analyses put in by Mr. Dupré, Dr. Thudichum, and 
Dr. Rideal, and the construction of the proposed bacteria beds, 
capacities, and areas, was explained by H. Bertram Nichols, C.E., 
of the firm of Beesley, Son, and Nichols. There was some opposi- 
tion from the Jockey Club as to the site of outfall. 


British Guns ror TuURKEY.—His Imperial Majesty the Sultan 
of Turkey has ordered that the entire armament of the Turkish 
a Messudijeh shall be supplied by Messrs, Vickers, 
Sons, and Maxim, Limited. The re-fitting of this ship has been 
entrusted to the firm of Messrs. Ansaldo and Uo., of Genoa, who 
have placed the order for the whole of the armament with 
Messrs. Vickers, The armament will consist of two 9°Zin. breech- 
loading guns, worked by hydraulic machinery, each gun being 
mounted in a single barbette ; twelve 6in. quick-firing guns ; 
fourteen 3in. quick-firing guns; ten 6-pounder guns; two 
3-pounder guns; two 75-millimetre landing guns, ll these 
guns will be mounted on Messrs. Vickers’ latest type of quick- 
firing mounting, and the guns will have the highest velocity and 

wer as yet obtained by the Vickers construction. The 6in. and 

*2in. guns will be supplied with Messrs. Vickers’ quick-firing 
mechanism, making use of no metallic case, whereby a consider- 
able saving in weight is effected. They will be designed on the 
same principle as mechanisms now being made for guns for the 
British Government and United States navy. 


Kew OBsERVATORY.—The Committee communicated to the 
Royal Society a comparison of platinum and gas thermometers 
made from observations taken in the laboratory of the Bureau 
International des Poids et Mesures, at Stvres, by Drs. J. A Harker, 
and P, Chappuis. A new resistance box, designed for the work, 
special platinum thermometers, and other accessories needed, were 
constructed for the Kew Committee, and, after their working had 
been tested at Kew, were set up at the laboratory at Sévres in 
August, 1897. The first group of experiments covers the range 
- 23 deg. to 80 deg., and consists of direct comparisons between 
each platinum thermometer and the primary mercury standards of 
the Bureau, Above 80 deg. the mercury thermometers were 
replaced by a gas thermometer, constructed for measurements up 
to high temperatures. The comparisons between 80 deg. and 
200 deg. were made in a vertical bath of stirred oil, heated by 
different liquids boiling under varying pressures. For work above 
200 deg. a bath of mixed nitrates of potash and soda was substituted 
for the oil tank. In this batk comparisons of the two principal 
platinum thermometers with the gas thermometer were made up to 
460 deg.; and with a third thermometer, which was provided witha 
porcelain tube, a temperature of 590 deg. was reached. Comparisons 
of the platinum and gas scales were carried out at over 150 different 
points, each comparison consisting of either ten or twenty readings 
of the different instruments, 
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ROSSELL’S AUTOMATIC FURNACE DOOR 


THE ENGINEER 


Fig 1 
ROSSELL’S SMOKE PREVENTER. | 


THE stringent action which is now being taken by many 
local authorities to minimise the smoke nuisance, as far as 
factory chimneys are concerned, has led to the introduction 
of various appliances for smoke abatement. An apparatus 
which has, we are told, achieved considerable success in Shef- 
field, where the smoke abatement question is one of moment, 
is being introduced by Messrs. Rossell and Co., of that 
town. The apparatus illustrated is designed to admit a 
supply of air above the fires immediately after the appli- 
cation of the green coal, when the smoke-producing elements 
of the fuel are distilled. The oxygen passing under the bars, 
and thence through the fires of an ordinary boiler-grate, 
should, if the latter is properly designed, be almost entirely | 
converted into CO, as it emerges from the surface of the | 
fires. Thus, when the air supply through the bars is arranged | 
for economic combustion by diminishing the excess as far as | 
practicable, then the extra supply of air needed to consume | 
the volatile and smoky constituents is not forthcoming. By | 
means of the apparatus illustrated the additional supply of 
air referred to as necessary is passed, for a period of two or | 
three minutes, through specially made automatic shutters 


Fig. 2 


side of the piston to the other through the pipe D, and as 
the effective area of this pipe is under control by the cock C, 
the time of displacement can be governed. It will now be 
understood that the shutters in the door are automatically 
opened to the fullest extent immediately after firing, and 
that the mechanism enables the duration of the auxiliary 
air supply to be regulated to a nicety by means of the cock C. 
It should further be noted that the auxiliary supply is a 
maximum just after firing, and that it is gradually diminished 
as the volatile constituents are consumed. When the cock C0 
is once regulated to suit the fuel used, it may be clamped in 
position, and will then need no further attention. The 
ordinary time for the closing of the shutters is from two to 
three minutes. Those who remember the work done by the 
late T. Sims Prideaux will at once see that Mr. Rossel has 
improved upon Mr. Prideaux’s invention. 

A series of tests of the smoke-burning capacity and efficiency 
of combustion have been made by Mr. Frederick Grover, of 
Leeds. The fuel used during the tests yielded the following 
analysis :—Carbon, 71°413; hydrogen, 4°361; ash, 6932; 
moisture, 3 851; oxygen, 13°443. The calorific value of the 
fuel was 12,940 B.T.U.’s, and it was found to burn 
with a smoky fire. In spite of the fact that the boiler sur- 
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from the above figures, the conclusion to be drawn from which 
is that when the smoke preventer is used the smoke jg 
reduced to nearly one-fifth of the usual amount, 


PORTABLE RAIL SAW. 


Tuts tool is designed for cutting rails or girders up to 10in, in 
depth. It is transported by two men using two round bars 
passing through eyes, one of which is seen, and corre. 
sponding holes in the casting. There are adjusting feet with 
stout bolts and washers for regulating the saw to the particular 
depth of rail to be cut. These are seen to the front of the 
illustration. Underneath are clamps which approximately 
fit the rail section, and by means of the hand lever shown at 
the side, these are screwed up easily to obtain a firm grip on 
the rail. When this is done, the small handle at the top is 
used for bringing the saw blade close down to the rail, and 
then the two men turn the large crank handles, driving 
the saw steadily forward by double-reduction spur gear, one 
wheel and pinion of whivh is clearly shown in the illustration, 


The second pinion consists of a special-shaped star wheel, 
gearing into the teeth of the saw, so that the power is trans- 
mitted to the saw, not through its axis, but through its 
periphery, enabling a very powerful cut, similar to that of a 
planing machine, to be obtained. Except for very heavy 
sections, this work is not beyond the capacity of one ma). 
At the back of the machine is an automatic feeding ge:r, 
which drives by worm and wheel, both of which can be seen 
at the top of the illustration, and feeds the saw steadily 
forward. An ample lubricating arrangementis provided, with 
a guiding wire directing the lubricant on to the periphery of 


fitted to the fire-door. In this way the minimum and most | faces were not cleaned previously to the test being made, the 

efficient air supply through the grate-bars is secured, and at | evaporation per pound of dry coal from and at 212 Fah. was | the saw blade. Rails weighing up to 901b. per yard can be cut 

the same time supplemented only when required by the air 8°16. Making due allowance for ash, the evaporation per | through within ten minutes. . When required for cutting 
: passed through the shutters. | pound of combustible was, according to Mr. Grover, 9:0, | at an angle, the rail clamps are set round to the desired angle. 
ee Referring to the illustrations, Fig. 2 represents the front | which is equivalent to 10-8 lb. of water from and at 212 deg. | In order to enable good cutting to be maintained it is desir- 
of a Cornish boiler fitted with the appliance, and Fig. lisa Fah. The object of the tests, however, was chiefly con- | able to keep the teeth all of even length and sharp, and 
section through the fire-door and automatic regulator. The fined to the smoke-preventing capacity of the apparatus, and to | Messrs. Laing, Wharton, and Down, of Bond-street, London, 
door is mounted upon hinges in the ordinary way; it is fully | the constituents of the furnace gases, in order that the| the agents for this saw, provide with it a special grinding 
opened whilst firing, and afterwards closed by the fireman. | efficiency of combustion might be ascertained. In making | apparatus; this consists of a plate with a pin which 
These two operations set the automatic gear in motion, so | tests of smoke abatement appliances it is apt to be mislead. | passes through the centre of the saw blade; proper stops are 
that the auxiliary supply of air when once regulated needs no | ing if only the combined efficiency of the plant be calculated. | also provided, and arrangements made for topping and for 
further attention. | In some instances an inefficient furnace might be largely | gulleting the saw blades, the grinding being effected by a high- 

The shutters I are pivoted to the door, so that they | compensated for by high conductivity and rapid transfer of | speed emery wheel. 

fit closely together when the finger F is in its lowest heat throughthe boiler plates. Onthe other hand, an excellent 


position. The finger F presses upon a swell or bulb existing 

only at the centre of each shutter. The upward movement | 
of the finger F’, caused by opening the door, simultaneously 

raises the bulbs, each being in contact with the next, and 

thus permits the passage of air between the flat sections of | 
the shutters. The pivoting of the shutters is arranged very 

simply, and as the bulbs on the shutters merely rest one upon 

the other, to replace a damaged shutter requires no fitting, 

and may be done in a few moments. The accessibility of the 

shutters is also of great importance in enabling them to be 

kept free from dirt. The finger F is carried upon a vertical | 
rod H turned to slide in a guide M, and fitted at its lower | 
end with a piston working in a cataract cylinder filled with | 
oil, the cylinder being carried on the swinging door. The | 
upper end of the rod H carries a spherical weight N. The | 
lever L is pivoted to a bracket upon the cylinder cover, and | 
has a forked end embracing a projecting stud S on the rod H. | 
The other extremity of this lever is bent downwards, so that, | 
as the fire door is opened, the inclined end of the lever dips | 
under the fixed bracket X, the latter depressing the inclined | 
end, and thus lifting the forked end of L, so raising the 

finger F carried on the rod H, and fully opening the 

shutters in the door. During the ascent of the rod H, | 
the piston attached to its lower ends lifts, and the oil 

confined in the upper part of the cylinder is displaced | 
to the lower cavity, flowing easily through non-return | 
valves in the piston, and to a small extent through the | 
communicating pipe D, the available area of which is con- | 
trolled by the plug cock C. The fireman having opened the 
door, and so caused the shutters to automatically open, as 
described, now proceeds to fire, and whilst this is being 
done the weighted rod His maintained in its highest position 
by the pressure of the lever L against the stop or projecting 
bracket X. When the firing is completed the door is swung | 
to, thus releasing the lever, which no longer restrains the | 
downward motion of the weighted rod H. As the weight | 
descends, lowering the fiager F, and consequently gradually | 
closing the air spaces between the shutters, the oil is again | 
displaced from the lower to the upper side of the ston, 


Owing to the action of the non-return valves in the piston, 
the whole volume of confined oil must now escape from one 


furnace efficiency may be obtained, which does not neces- 
sarily result in high combined efficiency on account of the 
deposits on the inner and outer surfaces of the boiler. In 
order, therefore, to direct attention to the furnace efficiency, 
the gases were very frequently analysed—during some periods 
this being done every five minutes. The mean result over 
the whole day’s trial with the smoke burner in action is 
given in Mr. Grover’s report as 9°6 per cent. CO,. He, how- 
ever, points out in this connection that the average CU, was 
considerably reduced by impartially collecting gas samples 
both before and immediately after the fire doors had been 
opened for firing. As the samples collected immediately 
after firing do not adequately represent the time element 
which should be taken into account in striking the exact 
average, we quote the following figures from actual observa- 
tions during the tests :— 
Table of Furnace Efficiencies under Different Conditions Fitted 
with Rossell’s Smoke Preventer. 


| 79 819] | 80°4 


| bs 
Volumes of constituents | 2 
| of furnace 824 
gases per cent. +3 
Conditions 
co, O, ane 
| pC pe. | 
Sample collected just before 
Ditto ditto 1870; 4 | | | 85°5 
Sample collected just after | | 
Sample collected just after | 
cleaning fires .. .. ..| 3°4 9°7 81°9| 22°2 
| j 
-— collected when fires | 


GLASGOW TRAMWAYS. 


Tue accounts of the Glasgow Corporation Tramways for 
the past financial year have been passed by the Town Council, 
and these show an extremely satisfactory increase in revenue 
from the system as a whole, and gratifying results as 
regards the working of the sections already converted from 
horse to electric traction. Briefly stated, the revenue for 
the past year has been £439,224, being an increase of £45,112 
over the previous year, and roughly £900 per week of an 
increase. The expenditure during the year, however, has 
also gradually increased. For provender alone the cost has 
increased no less than £7000, while the wages, chiefly on 
account of the grant of five days’ holidays to the workmen 
with full pay, has gone up £3000. The sinking fund now 
stands at £43,775, and during the five years that the arrange- 
ment has been in operation, the depreciation has been no less 
than £92,355. The renewal fund reserve stands at £48,775, 
while the general reserve is £122,923. These sums are, no 
doubt, large; but it is felt by the Tramways Committee that 
good financing during the next eighteen months necessitates 
their being large, as they will require to be drawn upon 
for effecting the wholesale conversion now being made from 
horse to electric traction. As tothe comparison the accounts 
enable the Committee to institute between the two systems 
of traction, they had as return from the electric cars 14d. per 
car mile, against 114d. per car mile from the horse cars. 
Remarkable as this seems, the convener of the Committee 
states that it was simply the universal experience. In 
America and elsewhere it had been found that no sooner was 
electric traction substituted for horse traction than the 
traffic increased in an enormous ratio. Although in their 
experience the increase might have been caused to some 
extent by the novelty of the system, the receipts per car 
mile would be a good deal higher than they yet were. As 
regards working expenses, the result was equally remarkable. 
Instead of being 8d. per car mile, as formerly, they were, 
with the electric system, only 64d. The convener states that 
he is strongly convinced, from what he has learned from Mr. 
Parshall, their consulting engineer, and other experts, that, 


Thecharacteristics of the working of the apparatus areobvious 
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electri tem he h 
extension of the electric sys on the huge scale 
- os about to carry out, they would have a bigger saving 
in the working expenses than 2d. per car mile. During the 

t year the tramways of Glasgow have carried no fewer than 
78,750,000 persons, against 57,000,000 only five years ago, 
in the first eleven months of their history as a Corporation 
undertaking. 

In view of the adoption of electric traction throughout, a 
scheme for numerous important extensions, both inside and 
outside the city, measurin, in all nineteen miles of double 
track, has been embodied in a Bill, which on April 18th was 

d by a Committee of the House of Lords, and will be 
considered by a Committee of the House of Commons during 
the present month. The additional mileage includes exten- 
sions to Shittleston, five miles out from centre of city; 
Tolcross, 34 miles; Rutherglen, 3 miles; Cathcart, 34 miles ; 
Pollokshaws, 3 miles; and Paisley, 7 miles, the support of all 
the local authorities interested having been obtained. The 
plans and specifications for the new high-tension generating 
station at Port Dundas, and the five sub-stations, are well 
forward, and offers for the buildings and machinery are about 
to be advertised for. 


ON THE WORKMEN’S COMPENSATION ACT 
OF 1897.* 


By INGLIs, Shipbuilder, Glasgow. 

In the account of the election at Eatanswill, which is to be found 
in the posthumous papers of the Pickwick Club, there occurs a 
remarkable utterance of the immortal Mr. Pickwick. ‘‘It’s always 
best,” says he, ‘‘on these occasions, to do what the mob do.” 

“ But, suppose there are two mobs,” suggested Mr. Snodgrass. 

“Shout with the t,” replied Mr. Pickwick, 

Herein is set forth the whole duty of man as a successful political 

isan—namely, to accurately gauge the relative numerical 
importance of the various sections of the mob, and attune the voice 
to the cry of the most considerable. It must be remembered that 
the wisdom of Mr. Pickwick was shed abroad upon a generation 
which knew not the be erage of the Reform Bill of 1832, and whose 
mobs had only inarticulate shouts whereby to indicate their political 
convictions. If it was best in those days ‘‘ todo what the mob do,” 
much more is it incumbent now upon the seeker after parliamentary 
honours to make his election sure by the means prescribed, seeing 
that he has to represent, on an average, nearly nine thousand 
electors. 

In pre-reform times stetiomnine practice was characterised by 
many transactions which are now called corrupt. Votes were often 
procured at the cost of some personal sacrifice by the candidate for 
the personal advantage of the voter. Money might even pass from 
hand t to hand, or favours of some other kind might be granted and 
received without consciousness of any offence against morals. A 
vote was looked upon by its possessor as a marketable asset, and it 
was seldom that any scruple upon either side hindered a sale. But 
extensions of the franchise have made even a personal canvass im- 
practicable in most cases, and, if there had been no Bribery Acts 
the market value of votes must have fallen enormously to make it 
possible for the parliamentary aspirant to purchase them in sufficient 
quantity. Nevertheless, it can hardly be pretended that alsolute 
purity taken the place of the frank corruption of former genera- 


tions. 

Votes are still solicitated on the ground that the candidate, if 
sent to Parliament, will be able to procure for the voter some 
substantial advantage, not at the candidate’s own expense, but out 
of some person or group of persons deemed to be open to 
attack or capable of being held to ransom. It may be by change 
in the incidence of taxation, by the appropriation of revenues, by 
the infliction of damages, or by other contrivance for the transfer- 
ence of something of value from the “‘ haves” or the ‘‘ have-nots.” 
Or the canditate may be a | aw on a large scale of the peculiar 
industry of the district he desires to represent, in which case the 
most obtuse voter can hardly fail to discern which way his interest 
lies ; but, when a glib London barrister betakes himself with his 
carpet-bag to woo the weavers in Thrums, his appearance before 
them is not a thing so natural that he can omit to outface his rival 
with promises, And thus the most docile party man that ever 
followed his bell-wether into the division lobby has the same motive 
to pursue the same tactics as the politician of Cabinet rank who 
aims at being carried into place and power on an undertaking to 
pass a ‘* popular” measure into the statute-book. 

The House of Commons is always composed of men for the most 
part unfamiliar with the conditions under which modern industries 
are carried on. The Cabinet at present contains persons very well 
aware of what they want, and quite determined to have it, others 
not specially concerned to preventthem. In the House of Commons 
there exists a large and flabby majority, and therefore we have, 
during the last session of Parliament, seen hurried through a 
measure which it no to | is revolu- 
tio as principles, inasmuch as it throws upon an 
individual Tepcosibtity for accident which is not the result of 
of negligence or unlawful act either of himself or of any subordinate 
for whom he is legally answerable. 

Hitherto the principles governing the liability of employers to 
compensate injured workmen have involved proof of culpability of 
the employer or his representative. It is admitted on all hands 
that such proof is not, in every case, easy, and that the ie 
to prove a fault, whether successful or the reverse, were usually 
costly out of all proportion to the compensation recoverable. 
There were defects in our legal procedure, no doubt, and our great 

Jonservative majority saw no way of getting quit of them —— 
by enacting that the punishment appropiate to a fault should 
inflicted without the commission of any fault at all. It was surely 
not impossible so to amend the Employers’ Liability Act of 1880 as to 
remove most of the abuses which had grown up around it, and 
especially to abolish the speculative lawyer, who is said to beset 
the poe dor wards of our hospitals and to thrust his services upon 
injured workmen in the hope of making his expenses out of the 
employer, either by successful litigation or compromise under 
threats of actions-at-law. If has been pleaded in justification of the 
Compensation Act that the legal expenses hitherto borne by the 
unfortunate employer under the old law will meet his liabilities 
under the new one ; which is to say, that extortion is to continue, 
but the proceeds are to be otherwise applied. 

It does not appear likely, either, that the passing of the new Act 
will leave no room for the subtleties of the legal mind. There 
remains the common law liability in event of the employer's personal 
failure to take every reasonable precaution for his workman's safety 
or of the employer’s wilful act causing red The right of action 
under the Degtyen’ Liability Act of 1880 does not seem to be 
affected ; nay, more, it is expressly provided that an action may be 
raised under common law, or under the Act of 1880 ; and, if it be 
determined that the employer must succeed in such action, but 
that he would have been liable to pay compensation under the 
provisions of the new Act, the workman is not debarred by failure 
in his first action from claiming such compensation, and may 
demand that the Court shall proceed to assess it. There is cate 
to the Court to deduct from the compensation the — rown 
away in the unsuccessful action, but no obligation is laid upon the 
Court in respect of such deduction, and it depends, therefore, upon 
how the woes of the Court goes whether or not the deduction 
shall be made. Most of us, when we are unfortunate enough 
to have litigation on hand, would greatly appreciate the privil 
of having a rehearsal of our case under a law which promised the 
maximum of damages, our retreat being covered by the assurance 
that we were not so prejudiced by failure as to have no right to 
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begin afresh under another statute. As the Compensation Act 
allows a for injuries which do not incapacitate the workman 
for a fortnight, we may expect that actions under the statute of 
1880 to recover damages for that fortnight will not be infrequent, 
and that the entire relief from litigation promised to the employer 
is not likely to be experienced. 

The argument for the new Act is thus stated :—‘‘ Whoso shall 
set in operation, for his own profit, industries which involve risk of 
injury to persons in his —- oyment, shall have laid upon him the 
— to compensate all persons injured in the course of their 
employment ”’—or words to that effect. When one considers the 
infinite variety of circumstances in which injuries, sometimes 
fatal, are sustained by men, women, and children, it is at once 
seen to be absolutely impossible to draw any line of demarcation 
between those occupations which involve risk and those which do 
not. Our daily life is beset by unseen dangers—about per 
cent. of the deaths in this country are what are termed “* violent ” 
—and the accidents which have not a fatal issue defy enumeration 
or classification, The prudent may assure themselves a money 
allowance in case of total or partial disablement by accident, but 
the vast majority take their own risk, and are permitted to do so. 

Our elected rulers for the present, with regard to the injured 
workpeople in certain sel industries, are filled with that sort 
of benevolence which consists in A telling B to relieve C. Unfor- 
tunately, by virtue of the authority with which we have endowed 
them, they are in a position to compel B to act on the generous 
impulse they affect to feel. And, as B acting on compulsion can- 
not be supposed to have any claim on the gratitude of C, this 
latter much show his thankfulness to A for favours past and to 
come, and thus the Pickwickian wisdom is justified of her 
children. 

The debates on the Bill seemed to indicate that the words 
‘‘employer” and ‘‘ workman” conveyed to the minds of such of 
our legislators as gave much thought to the subject the idea of 

rsons in durable relationship, A oe might thus arise that 
ong and faithful service ought to establish some sort of claim for 
sympathy and help on the part of the worker who might be wounded 
and forced to fall out of the ranks while at his daily toil. No 
doubt there exist employers and workmen of that particular type, 
and there may be industrial concerns where, in spite of the Truck 
Acts, an almost paternal care over the workers is exercised by the 
heads of them, but these are not the usual developments of the 
modern factory system. If they were, the new jurisprudence 
might not look quite so revolutionary, but the innovation of fixing 
the responsibility for all accidents whatsoever upon the employer 
will be more justly appreciated when it is realised that a casual 
labourer who takes a day’s work from a master who never saw him 
before, may during that day establish a claim for maintenance for 
an indefinite period, or otherwise, for £300 on the part of his 
relatives, unless the unlucky employer can prove “ wilful” and 
‘*serious” misconduct on the part of the injured man. The 
definition of ‘‘ serious,” it may be remarked, will always be diffi- 
cult, and the proof of ‘‘ wilfulness” will certainly require a Daniel 
oraSolomon. In addition to the risks usually recognised as in- 
separable from the industries coming within the scope of the statute, 
there is the danger of an outsider—a stranger to the factory, say 
for instance, a carter or van-driver delivering goods—by a wilful or 
careless act causing injury to a workman. itherto, in such a 
case, the injured workman had only power to recover d 
from the person causing the accident, but the new law gives him 
the choice of — from the person culpable or the employer, 
and there can be no doubt that he will always avail himself of the 
latter alternative. It is provided that the employer may after- 
wards proceed against the stranger for indemnity, but if ever 
there was a case of ‘‘ keeping the word of promise to the ear and 
breaking it to the hope ” it is to be found here. 

To begin with, the employer must “first catch his stranger.” 
As it may be six weeks before the employer becomes aware of an 
accident and six months before a claim is made upon him, there is 
sufficient time for the stranger to get out of reach. The workman 
might, but the employer cannot detain the offender until the time 
arrives when he can be proceeded against. Supposing him to be 
found when wanted, the stranger is no party to the arbitration 
between the employer and workman, pod ps may therefore dispute 
the decision, and contend that the employer compensated under 
the Act when he ought not to have done so, or that the compensa- 
tion is excessive, or he may plead that no legal liability can be 
proved against him. Contributory negligence is not a plea that 
can be urged by an employer, but a stranger may bring it forward 
and escape liability, leaving the employer without relief. 

In the unlikely event of an employer succeeding in his claim for 
indemnification, it will tax the ingenuity even of a lawyer to arrange 
how he will recover a life pension to a workman from a stranger ; 
and, in any case, it does not appear that in such an action an 
employer can recover costs, herefore I think it very unlikely 
that any employer will ever incur the trouble and expense of pro- 
ceeding against the intruding stranger. Our law-makers do not 
seem to have perceived any injustice in imposing a penalty upon an 
innocent person, even when the culpable person is actually within 
reach, nor any hardship in leaving the unjustly punished without 
es | special facilities for recouping himself when possible. 

o defence against a claim for compensation is competent to the 
employer, except (1) when the employment is not within the scope 
of the Act, (2) when the accident does not arise out of ‘‘ and ”— 
not or—in the course of the employment, and (3) when it can be 
shown that the accident is attributable to the ‘‘ serious and wilful 
misconduct ” of the injured worker. That is to say, the employer 
is responsible to the workman for the wilful or careless act of any 
— whomsoever, whether in or out of hisemployment, and even 

‘or the culpable negligence of the injured person ; or, in other 
words, the employer is to present every employé with a policy of 
insurance in addition to his wages, although the remuneration of 
labour has hitherto been sup to have some relation to the 
hazards inseparable from icular employments, as well as to 
the skill or indurance of the workman. He is, in fact, to make 
the shortcomings of Divine Providence, which is not in the 
abit of interposing to save a man from the consequences of his 
own carelessness, 

The clause touching sub-contracting is extremely wide and far- 
reaching. At common law, or by the Act of 1880, an employer is 
not liable for the actings of a contractor or a contractor’s servant, 
nor does there seem to be any reason in equity why he should be. 
Under the new Act, a contractor carrying on operations not in 
_themselves within the scope of the Act, is held liable, if these 
— are to the order of an employer or undertaker the nature 
of whose business brings him under the Act, but the undertaker is 
directly reponsible to the contractor’s workman, and thus at once 
extends the liability of the contractor, and guarantees his solvency 
in event of a claim emerging. In such a case the employer is not 
entitled to be indemnified by the contractor, because the latter 
would not have been liable in damages independently of the fourth 
section of the Compensation Act, 

The piece of rhetoric quoted above, which did duty as ment 
for the Bill, or statement of principle upon which it is founded, was 
no doubt believed by its author to sound so very like an axiom as 
to repel criticism ; but it surely involves a belief that the authority 
of the employer is supreme within the factory, and that he has 
freedom to control the operations of his business in proportion to 
the liability attached. If and when he has such authority, itis in 
defiance of the trades unions who would deprive him of the power 
of selection, not only of the persons who shall execute a piece of 
work, but also of the foremen who shall supervise it, and when he 
has not such power of selection, it is evident that he has not always 
the power of preventing accident. In the repression of the undue 
encroachment 4! trades unions — the province of the employer, 
bo — as not taken, and seems unlikely to take any part 
whatever. 

Mr. Secre Chamberlain, writing in 1892, states that the 
demand by es unions for compensation where liability is limi 
by the doctrine of common employment had always been 


in Parliament by considerable majorities, and that even if that had 
been granted which was always refused, an immense number of 
accidents would still have no provision made for them. a 
used by Mr. Chamberlain were imported from begen are 
as follows :—Of all accidents 19°76 per cent. are attributable to 
employers, and compensation for them is paid, 25°64 per cent. are 
due to workmen, 7°73 per cent. are partly attributable to workmen 
and partly to employers—so that, the doctrine of common employ- 
ment being abolished, the sum of these three, or 53°13 per cent 
might possibly have involved employers in compensation. 43°46 
accidents per cent, are inherent in the various occupations, and 
3°47 per cent. remain unaccounted for, and therefore 46°87 per 
cent. would bring no compensation to the injured. 

Mr. Chamberlain, moved with compassion, goes on to say that 
‘it will be generally agreed that the sufferers by any accident to 
which they have not themselves contributed by carelessness or mis- 
conduct are proper objects of 0 sympathy, and should receive 
the most liberal treatment.” far all humane persons will be with 
Mr. Chamberlain, and some will even ask why a sufferer by an acci- 
dent must be a workman before he becomes a proper object of public 
sympathy, and if a workman who suffers from pneumonia, typhoid 
fever, or any other disease contracted while labouring in his voca- 
tion, is not as deserving of public sympathy, and should not 
receive as liberal treatment, as the one who loses a finger or breaks 
alimb. It is to be noted that the public sympathy and conse- 
quent liberal treatment that Mr. Chamberlain ae for the 
suffering are to be ensured by saddling the expense of compensa- 
tion, not on the public, but on the pre who may aptly quote 
Sir Peter Teazle’s rejoinder to the plausibilities of another Jose 
—‘* Oh! damn your sentiment!” If it should be found that the 
condition of the worker is, upon the whole, improved by this Act 
—that his wages are not depressed, that accidents decrease in fre- 
quency and severity, and that there is a notable falling off in 
litigation—the friend of humanity me in time be reconciled to 
the brutal disregard of equity evinced by the Legislature. But 
Bassano’s advice to do a great right by means of a little wrong: is 
at all times dangerous to follow, and it is by no means certain that 
the right will follow the wrong in this instance. 

Even the thick-and-thin advocates of the new jurisprudence 
admit that the cost of compensation will be a charge upon the 
industry affected. It may be taken for granted that such a charge 
cannot be met by a rise in prices without endangering the continua- 
tion of the industry’s existence. A deduction from profits is not 
at all likely to be the permanent source of supply ; and there can 
be little doubt that in the future wages wiil lower than they 
would have been if there had been no such Compensation Act. 

As for the coming decrease or increase in the number of acci- 
dents and the amount of litigation, time will show the effect of 
this reckless legislation ; but it may be profitable in the meantime 
to glance with Mr. Chamberlain at what has occurred in Germany, 
where there has been for about twelve years a system of compul- 
sory insurance. Within the last ten years the number of accidents 
in proportion to the number of persons insured has increased 
60 per cent. Among agricultural workers, who have had the 
benefit of the compulsory insurance Jaw for eight years, the num- 
ber of accidents has increased 600 per cent. within that time. 
Iu fatal accidents there has been no increase, it being out of the 
question to carry malingering so far as to part with life itself, but 
accidents causing prolonged or permanent incapacity have in- 
creased 165 per cent. As for the expected decrease in litigation, 
disputes in the Courts of first instance are sixteen times as numerous 
in Germany as they were ten years ago, and in the ray a Courts 
thirty-five times as numerous. Is there any reason to believe that 
the results of compulsory insurance will be different in this country 
from what German experience has shown / , 

In the past the workmen’s accident fund, in all well-organised 
establishments, supplied compensation for accidental injuries, 


except in cases of gross misconduct, at a cost of about a penny in 


the pound as a tax on wages; but liability ceased at the end of 
sixteen weeks, and the maximum compensation in case of 


death or total disability was generally restricted to £12. The™ 


administration of these funds being in the hands of the workmen 
themselves, they had a keen interest in examining claims and 
keeping down payments; whereas, in the future, workmen will 
conceive it to be their interest to encourage claims of all sorts, 
reasonable or the reverse. Thus a check will be removed which 
was found to be necessary, and which has worked well—an irre- 
sistible temptation to malingering being substituted ; and it can- 
not be doubted that accidents will @ much more serious 
complexion, and recoveries be much more tedious than under the 
old system. Statistics, though open to the reproach of having 
been made in Germany, confirm what a knowledge of human 
nature must lead us to expect. 

Mr. Secretary Chamberlain has not shrunk from imputing to 
shipowners the taking of an unfair advantage of the immunities 
afforded by marine insurance, in what he called their ‘‘ reckless 
pursuit of unholy gain.” He is evidently, therefore, distinctly 
under the impression that there is a seamy side to human nature, 
and he cannot be unaware of the heaviness of the burden he is 
— upon the employer, in leaving him to protect himself, if 

e can, from fraudulent conduct on the part of unscrupulous men, 
of whom there may conceivably be some among workmen claimi 
compensation. 

The employers affected by this Act are, as a class, no more 
destitute of benevolence and a fellow-feeling for suffering humanity 
than those persons who live by other means than the direction of 
labour ; but the Act is based upon the assumption that it is not 
safe to depend upon the benevolent impulses of the employers, any 
more than upon prudence and thrift on the part of the workmen. 
Consequently there can be no reasonable ground of complaint 
against employers if they should henceforward resolve to justify 
the theory that they are inaccessible to any claims except those 
that can be made good by putting the law in force, 

No provision seems to be made in the Act for ambulance work or 
instant succour tothe injured. The employer, by hypothesis, being 
destitute of any feeling of compassion, cannot be expected to 
provide anything of the kind at his own expense, and it is within 
the bounds of possibility that the saving of an injured man’s life 
by prompt attention to his wounds might involve the employer in 
a heavier outlay than the penalty for a fatal accident would 
amount to. He would apparently be within his rights in stopping 
the pay of any workman who left his work to render assistance in 
the case of accidents. Voluntary contributions will have no more 
reason for their existence where employers are affected by the 
Act, and such employers may therefore be held as relieved of all 
duty to subscribe to hospitals or other institutions for the treat- 
ment of suffering, and the amounts of their usual subscriptions 
may be applied towards defraying the cost of any insurance 
scheme they may adopt. 

Considering the illogical nature of the Act generally, it is not 
surprising to find that the amount of compensation payable 
the employer in case of death is affected by contingencies wi 
which he has nothing to do. The existence or non-existence of 
“dependants,” and the extent of their dependency, are the 
measures of the penalty exigible. There are bad husbands and 
fathers in all ranks and conditions of life, and it is not inconceiv- 
able that some fatal accidents may be blessings in disguise 
to the dependants, no discrimination being allowed to the arbi- 
trator, except in the case of the partly dependent, who, by 
the way, will not be able to recover medical or funeral expenses. 
It is very evident that workmen without dependants will, ceteris 
paribus, always have a better prospect of employment than those 
who may involve an employer in the maximum compensation. 
Dependants in England and Ireland are the wife, husband, parents, 
grand-parents, step-parents, children, grand-children, and ste 
children of the deceased. It would probably surprise most work- 
men to be called upon in their lifetime to contribute to the support 
of that formidable list of relatives, In Scotland dependants are 


ited | the husband, wife, parents, children, and the mother of an illegiti- 


mate child. One enthusiast proposed during the debate that 


| 
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illegitimate offspring should also have the right to pursue the 
unfortunate employer ; but even though this amendment had the 
advantage of being seconded by Sir Charles Dilke, it was rejected. 
The generosity with other people’s money which the Government 
has shown in the passing of this Act contrasts very strongly with 
the treatment accorded to persons in the des | and military 
services of the Crown. It cannot be said that the wages in these 
departments are so liberal as to include a reasonable consideration 
for the risk of life or limo usually held to attach to the fighting 
professions, And yet the maimed warrior may have to be con- 
tent to nurse his wounds on sixpence a day, although all his life he 
has been under this disadvantage that, unlike the civilian, it would 
have been accounted to him ‘‘serious and wilful misconduct” to 
have avoided, instead of disregarding danger. 

Probably one reason why the blessings of compensation have 
been withheld from merchant seamen is that the difficulties of 
manning the Navy would have been increased by such a contrast 
between the treatment of the killed and wounded of the two ser- 
vices. One of the most defective clauses of the Act is that referring 
to employment on, in, or about a building. For the Act toapply, it is 
required that the building be “‘ 30ft. high” but no guide whatever 
is given as to the manner in which the height is to be determined ; 

hether, for instance, the level of the nearest roadway or that of 
the floor of the basement is to be the datum line, and if the top of 
the main wall, the gables, parapets or chimneys are to be held to 
fix the height. 

Not every building over 30ft. high will come within the scope of 
the Act, unless it constructed or repaired with the aid of 
scaffolding, or cranes driven by steam, water, or other mechanical 
power. ere seems to be room here for ingenuity in the evasion 
of claims, and no small opportunity for legal subtleties, which were 
all to be abolished by the new measure. In short, the Act bears 
the marks of unseemly haste in gross and detail. 

But even if the consequences of this rash step in legislation 
be as anticipated by those opposed to it, there is but a slender 
chance of its being retraced. So long as the energies of each party 
in politics are directed towards efforts to prove that ‘‘ Codlin is the 
friend and not Short,” it is hopeless to expect any legislation of 
importance that is not of the vote catching order. The Government 
that would remain ‘‘in,” and the opposition that would get “in” 
are alike impressed by the necessity of doing something to outbid, 
each the other, for the favour of the electorate ; and the individual 
member of the ruck of Parliament is usually about on a level with 
a penny-in-the-slot machine, so far as any power of initiation is 
concerned, 

It may be said that, except from the colliery proprietors, there 
was but the feeblest protest against the Bill by the employers 
affected by it. This may be explained by the shortness of the 
time during which the Bill was before the country, and by the fact 
that, in some of the industries coming within its scope, there did 
not then exist an association of employers sufficiently large and 
well organised to interfere with effect. There was also an impres- 
sion among them that both parties in the Commons had marked 
them for their prey, and that they might fare worse at the hands 
of the Radicals after the next counting of noses, Not that such an 
opinion can be considered sound or consistent with experience, 
since the Conservative party set the country on the democratic 
slide in 1867, then, and since, showing itself quite ready to abandon 
its traditions for place and power. And it can hardly be doubted 
that the House of Lords, for whose existence as an impediment to 
— business men have been known to thank God, would have 

n much less complaisant towards such a Bill had it emanated 
from the Liberal side. Therefore, it was most unwise for employers 
to practically invite, by their apathy, endless developments of 
bribery and spoliation, such as are likely to follow the Workmen’s 
Compensation Act, if no curb can be found for the enterprising 
statesman who is mainly responsible for it. 

Mr. Chamberlain, in a recent letter addressed to the Times, but 
intended for the reproof and correction of that boisterous politician, 
Sir William Harcourt, — with approval a passage from the 
writings of Mr. Lecky. He has, therefore, probably some acquaint- 
ance with the works of that author, from whose book on 
‘* Democracy and Liberty” I take the following, which he has 
apparently overlooked, and commend it to the careful consideration 
of members of Parliament, and those who elect them :—‘‘ A 
Ceparture from sound principles in legislation is nearly always 
advocated, in the first instance, on the ground that it is entirely 
exceptional, strictly limited in its application, certain to do no 
practical harm, and intended to secure some practical benefit. 
Once admitted, it soon becomes a starting point, or logical premise, 
and is pushed into new fields and to new conclusions,” 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Locomotive performance.—The express trains on the Vandalia 
line average seven cars, with an aggregate weight of about 250 tons, 
the trains including heavy sleeping, dining, and mail cars. They 
are hauled by powerful engines of what is termed in America the 
eight-wheel type, or in England four-coupled bogie engines. 
These engines have cylinders 20in, by 26in., and driving wheels 
6}ft. diameter, the total weight being 132,300 lb., of which 

,000 lb. are on the driving wheels. The tenders are of excep- 
tional size service, and weigh 46,200]1b. when empty. 
They carry gallons of water and 10 tons of coal. One pa of 
water suffices for a run of 117 miles. The boiler is 5}ft. diameter 
at the smallest part, and has 320 tubes, 2in. diameter and 12}ft. long. 
The fire-box is 9ft. long and 34ft. wide. There are 30 square feet 
of grate area, and 2240ft. of heating surface, of which the tubes 
gees 2066 square feet. In regular service on a run of 
2374 miles, the engines run 724 miles at 52°4 miles per hour, 
674 miles at 60°5 miles per hour, and 974 miles at 51°7 miles per 
hour. The average for the entire trip is 52} miles per hour, 
including twelve stops. Engines of the same type which are in 
use with similar trains, but which are somewhat smaller, have 
made good mileage records. They make a round trip aggregating 
476 miles daily, one crew taking one trip, and another crew the 
return trip. One of these engines has made 14,610 miles in one 
month in this service, and another has a record of 46,273 miles in 
141 consecutive days, For the three years 1896, 1897, and 1898, 
the engines made mileages of 60,000 to 107,800 miles per year, the 

regate of four engines for the term of three years being 
221,315 miles, 268,626 miles, 272,122 miles, and 288,328 miles, or a 
total of 1,050,391 miles run by four engines in three years. These 
engines have cylinders 20in. by 24in., driving wheels 6ft. lin. 
diameter, and weigh 136,700 lb. each in working order, with about 
90,000 Ib. on the driving wheels. 

Motor carriages and wagons.—The introduction of private car- 
oe and delivery wagons operated by mechanical means instead 
of by horses is progressing steadily, though not, of course, in the 
rapid way predicted by its enthusiasts and the daily Press. The 
Woods vehicles have wooden wheels and solid rubber tires, and 
are operated by storage batteries. Phztons, barouches, and 
hansom cabs on this system are now in use in Chicago. The act of 
applying the brakes automatically cuts off the power. The Riker 
vehicles also have storage batteries, but the wheels are of bicycle 
construction for the carriages and wooden construction for the 
wagons, The battery consists of forty-four Willard cells, with a 
weight of 9501b. The 2-kilowatt motor is carried by the rear axle, 
which it drives by a a wheel and a rawhide pinion. The 
larger carriages weig Ib., and can travel thirty miles on one 
charge; while the smaller ones weigh from 1800 lb. to 2700 Ib. 
One of these vehicles has a record of 5000 miles’ run, The Winton 
carriages have bicycle wheels and pneumatic tires, and their 
motive power is furnished by a election engine of variable 
speed, making from 200 to 1000 revolutions per minute. The 
maximum speed is eighteen miles per hour. Gasoline is used for 
fuel, the carriage carrying a supply sufficient for seventy-five 


miles’ run. The carriages weigh about 14001b., and the delivery 
wagons 15001b. The Indiana machines have bicycle wheels and 
rubber tires, and power is supplied by forty-two battery cells, 
driving a 24-horse power motor, which operates the rear wheels by 
single-reduction gear with five variable oes the wheels are 
operated independently. One of these delivery wagons is now in 
regular service, making about forty miles a day. The Victor 
carriages are operated by steam, generated by gasoline fuel, the 
boiler being of 5-horse power and the engine of 34-horse power. 
The speed is from three to twenty miles per hour. Sprocket 
chains transmit the motion to the rear axle. 

Marine notes.—The training ship Chesapeake for the United 
States navy will be a sailing ship exclusively, though it was origin- 
ally intended to have auxiliary steam power. She will be 175ft. 
long, 37ft. beam, 164ft. draught, with a displacement of 1175 tons. 
She is full ship rigged, with steel lower masts, the mainmast being 
8lft. high, and the total spread of canvas will be 20,000 square 
feet. Her hull is of steel, sheathed with yellow pine planking 4in, 
thick, and coppered to 26in. above the water-line. The battery 
includes six 4in. rapid-firing rifles, four 6-pounder guns, and two 
l-pounder guns. Two boilers supply steam for the pumps and 
the electric light, distilling, and refrigerating plants. The vessel 
will carry 200 men, and will cost £22,500.—For the California and 
Alaska service a steamer of 2100 tons displacement is to be built. 
She will be 217ft. long, 35ft. beam, and 18ft. deep, having a cellular 
double bottom and main hatches of large size for loading timber. 
The lower hold will be 108ft. long, and will carry 33,000 cases of 
salmon. There will be triple-expansion engines of 750-horse power, 
with cylinders 9in., 154in., and 27in. diameter, and 24in. stroke. 
Steam will be supplied by Babcock and Wilcox water-tube boilers 
carrying 2251b. pressure.—The steam yacht Josephine, recently 
built on the Delaware, is 257ft. long, 126ft. on the water-line, 
30}ft. beam, and 264ft. deep, with a displacement of 1220 tons. 
She will be driven at a speed of 17 miles per hour by a quadruple- 
expansion engine, having cylinders 194in., 28in., 39in. and 5/in, 
diameter, with a uniform stroke of 36in. The cost of this boat 
will be about £70,000.—A new twin-screw passenger steamer for 
Long Island Sound is 324ft. long, 48ft. beam, 64ft. wide over the 
guards, and 17}ft. deep. She is to have a speed of 214 miles per 
hour on a draught of 104ft. Her engines will be of 4200 indicated 
horse-power, with cylinders 24in., 38in., and 60in. diameter, and 
30in. stroke.—Two steel colliers now being built for the Atlantic 
Coast trade are 324ft. long, 47ft. beam, and 28ft. deep, with seven 
bulkheads and two steel masts. Triple-expansion engines are 
fitted, with cylinders 2lin., 35in., and 5€in. diameter, having a 
stroke of 42in. The piston speed will be 700ft. per minute, 


LIVERPOOL MOTOR CAR TRIALS. 


We have received the following information with 
regard to the Liverpool Self-Propelled Traffic Associa- 
tion’s trials of motor vehicles for heavy traffic, which 
take place from July 31st to August 2nd, in conjunction 
with the Royal Lancashire Agricultural Society :— 


The vehicles will arrive in Liverpool on Friday, the 28th instant, 
but the judges require the first two days for their preliminary 
observations. 

The hill-climbing capabilities will be tried on Monday morning, 
July 31st, at Everton. The manceuvring tests will take placein the 
afternoon, at the Prince’s Dock. The distance runs, about thirty- 
five miles each, will occupy August lst and 2nd. The vehicles 
will start from the small dockyard, south-west corner of the Prince’s 
Dock, adjoining the Riverside Station, beginning at 9.45a.m. On 
Tuesday, August Ist, the run will be through Water-street, Dale- 
street, William Brown-street, London-road, Prescot-street, Old 
Swan, Prescot, Rainhill, Great Sankey, Widnes, Ditton, Speke 
Church, Garston, Aigburth-road, Park-road, St. James-street, 
Park-lane, Canning-place, South Castle-street, Castle-street, 
Water-street, to the Yard, being ‘‘ Route B” of the 1898 trials. 
On Wednesday, August 2nd, the run will be through Chapel- 
street, Tithebarn-street, Moorfields, Dale-street, Byrom-street, 
Scotland-road, Walton-road, County-road, Rice-lane, Walton Vale, 
Aughton, Ormskirk, Scarth-hill, Rainford, Mossborough, Knows- 
ley, the Hazels, Old Swan, Prescot-street, London-road, William 
Brown-street, Dale-street, Moorfields, Tithebarn-street, Chapel- 
street, to the Yard, being ‘‘ Route A” of the 1898 trials. Although 
the conditions stipulate level platforms, 7.¢., lorry bodies, it is to 
pointed out that the superstructure can be modified to meet any 


e following vehicles have been entered for the competition :— 

Class A.—Minimum load, 2 tons; maximum tare, 2 tons; mini- 
mum level platform area, 50 square feet. The Automobile Associa- 
tion, Limited, London; Official No. 11. T. Coulthard and Co., 
Cooper-road, Preston ; Official No. 3. The Thornton Motor Com- 
pany, Limited, Worsley Mills, Hulme, Manchester ; Official No. 7. 

Class B.—Minimum load, 34 tons ; maximum tare, 3 tons ; mini- 
mum level platform area, 65 a feet. Bayleys, Limited, New- 
ington-causeway, S.E.; Official No. 9. The Clarkson and Capel 
Steam Car Syndicate, Limited, Deverell-street, London, 8.E.; 
Official No. 6. The Graham Equipment Company, 170, Summer- 
street, Boston, Massachusetts, U.S.A.; Official No. 8. The Lanca- 
shire Steam Motor Company, Leyland ; Official No. 5. Simpson 
and Bodman, Cornbrook, Manchester ; Official No. 10, The Steam 
Carriage and Wagon Company, Limited, Homefield, Chiswick ; 
Official No, 1. 

Class C.—Minimum load, 5 tons ; maximum tare, 3 tons; mini- 
mum level platform area, 80 square feet. C. and A. Musker, 
Limited, Liverpool ; Official No. 4. 

Class D.—Minimum load, 64 tons ; maximum tare, 4 tons ; mini- 
mum level platform area, 110 square feet. The Steam Carriage 
Company, Limited, Homefield, Chiswick ; Official 


CATALOGUES, 


The Linde British Refrigeration Company, Limited, Queen 
Victoria-street, London. Illustrated descriptive pamphlet of the 
Linde system of refrigeration and ice-making. 

Felten and Guilleaume, Carlswerk, Miilheim-on-Rhine.  IIlus- 
trated pamphlet giving a description and showing the growth of 
this firm’s works, and showing examples of their manufacture, 
including wire cables, The English agents are W. F.. Dennis and Co., 
Billiter-street, London. 

Whitmore and Binyon, Limited, Wickham Market. In Section F 
of their general catalogue Messrs. Whitmore and Binyon, of 
Wickham Market, give an excellent description of the entire process 
of rice milling. The description is divided into the following heads 
in sequence of operation :—(1) Landing and storage of the grain or 
‘“* paddy ;”’ (2) preliminary cleaning and grading ; (3) hulling, and 
subsequent separation of the hulled rice ; (4) pearling and polish- 
ing ; (5) separation of the pearled rice; (6) treatment of the by- 
products, Each stage is described and illustrations and particulars 
of the machinery requisite are given, The book really forms a 
complete treatise on the subject. 


Tue annual statement issued by the Mersey Dock 
Board shows that during the past year the total tonnage of steam 
and sailing vessels of all classes inwards or outwards using the 
Liverpool docks was 12,534,116, an increase of 718,740 tons over 
the previous twelve months. The principal increase was in 
foreign steam vessels, sailing craft havi: err decreased. The 
total rates and dues paid amounted to £ ;180,813, an increase of 
£66,624 on the year, 


THE IRON, COAL, AND GENERAL TRADE g 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE July quarterly meetings were held yesterday at Wolvor. 
hampton, and to-day (Thursday) in Birmingham, and were attended 
by a good deal of excitement. Pig iron occupied a unique position 
this afternoon. The rates for this commodity practically domi. 
nated the market, and all other quotations were subject to the 
prices asked by the pig makers, These last are so splendidly 
situated with regard to contracts that they were able to command 
almost anything they liked to name, and consumers were not 
checked by the rates current. 

Prices to-day were almost at fever height, and the great strength 
of the Scotch and the North of England markets lends no support 
to the expectation that prices will early fall. Compared with the 
April quarterly meeting, Northampton and Derbyshire pj 
were higher by 12s. 6d. to 15s. 6d. per ton, while North Stafford: 
shire and Leicestershire pigs were higher by 12s, 6d. to 14s, per 
to 


n. 
Northampton fo piss were quoted to-day 653. to 67s. per ton, 
Derbyshire forge Gos. d. to 68s, and 68s, 6d., and Nottingham and 
Leicestershire sorts 64s, 6d. to 67s,, and in some cases 68s, 6d, 
Foundry pigs, Midland sorts, were anything from 72s. 6d. net to 
75s. net, according to grade and state of sellers’ order-books. Forge 
igs of local make were 58s, to 603. and 61s. per ton. Common 
staffordshire foundry metal was 65s. to 67s, 6d. net; part-mine 
foundry, 70s. to 72s. 6d.; and, in some cases, 74s, to 75s.; and 
mine foundry iron 75s. to 77s. 6d., and here and there nearly 80s, 
rton. Best Staffordshire (hot-air) all-mine iron was 82s, 6d. to 
Bs. (nominal) and cold air 105s. to 107s. 6d. (nominal), West 
Cumberland hematites delivered here were quoted 82s, 6d. to Sis,, 
forge 85s, to 87s. 6d., and sometimes 90s. for foundry qualities, 
Welsh hematites were rather less than this, or an average of 75s, 
to 77s. 6d. for forge, 77s. 6d. to 803., and occasionally 82s, 6d. for 
foundry. These hematite prices are an advance on three months 
ago of 10s. to 12s. 6d. per ton delivered into this district. 

No advance took place in marked bars. For the present the 
price is confirmed at £9, with £9 12s, 6d, as the Earl of Dudley’s 
quotation. John Bradley and Co.’s Stourbridge iron is £10. Since 
the commencement of the revival prices have advanced an aggre- 
gate of £1 10s., the first advance of 10s, having occurred in October 
of last year. The following are the prices, during the last twenty 

ears, of Staffordshire marked bars :—1878, September, £7 ; 1879, 

ovember, £8 ; 1879, December, £9 ; 1880, May, £8 ; 1880, Octo- 
ber, £7 10s.; 1881, April, £7; 1881, September, £7 10s.; 1882, 
January, £8 ; 1883, February, £7 10s.; 1886, April, £7 ; 1888, Octo- 
ber, £7 10s.; 1889, July, £8 ; 1889, October, £8 10s.; 1889, Novem- 
ber, £9; 1890, January, £9 10s.; 1890, July, £8 10s.; 1891, 
January, £8 ; 1893, January, £7 10s.; 1895, January, £7 ; 1896, 
December, £7 10s.; 1898, October, £8 ; 1899, April, £8 10s.; 1899, 
June, £9. It appears that during the boom in the iron trade in 
1872-3-4, following the Franco-German war, the same quality of 
finished iron ranged between £11 and £16 per ton, the latter being 
the highest ever realised. 

Prices of second and third-class finished iron were mostly 
regulated by the rates asked for unmarked bars, ese prices 
were £1 per ton higher than at the April quarterly meetings, and 
sellers declared they could get the advanced rates easily. The 
recently-declared association standard of £8 was generally 
demanded, and some firms refused orders except at a further 5s. to 
7s. 6d. advance, making figures £8 5s., and even £8 7s, 6d. per ton. 
This last figure was, however, practically prohibitive, and indicated 

lainly that sellers did not want business. Hoops were £8, and 
best hoops, £8 15s, to £9 per ton. Rivet iron was £8 10s, to £9 10s., 
according to maker; tube strip, £8; and rods, £8 10s. to £9, 
Sheets showed more confidence, and makers were firmer than at 
any time this year in trying to get better prices. It was very 
difficult, however, to secure united action, Singles were quoted 
£8 5s.; double, £8 7s. 6d. to £8 103.; and lattens, 12s, 6d. extra, or 
£9 to £9 2s. 6d. per ton. Galvanised corrugated sheets were 
£12 10s. to £13 f.o.b. nominal, with rather higher prices in some 
directions of the market, 

Before ’Change closed to-day it was announced that the Un- 
marked Bar Iron Association had met and officially advanced 
prices 10s. per ton, bringing the standard up to £3 10s. 
Additionally strong views were expressed in favour of ns 
discounts, and it was reported Sir Benjamin Hingley had consen 
to call his meeting of dissentient firms in a fortnight. 

Steel was remarkably buoyant, and makers would quote prices 
freely against specifications, and were in the position of being able 
to pick their orders, The works are running overtime night and 
day, and are absolutely unable to keep pace with demand. Prices 
are rising rapidly. mer billets and blooms are £5 17s. 6d. to 
£6; and girders and angles, £7 10s. to £8; finished steel 
bars were £7 10s. to £7 15s.; and plates, £8 10s. to £9. 
Steel sheets for galvanising and merchant purposes, rolled 
down in the local works from imported tin bars, are quoted 
on the basis of £8 10s, for 24 w.g., and £9 2s, 6d. to £9 ds, 
for 27 w.g. 

A meeting of the South Staffordshire Heavy Ironfounders’ 
Association has decided to advance, in consequence of the 
increased values of pig iron and cokes, quotations for all kinds of 
castings. Chilled rolls are put up 10s. per ton, and grain rolls 
and other ironworks castings, 5s. per ton. 

Constructional engineers and heavy ironf< $s report b 
good, New orders are not arriving very fast, but in most cases 
manufacturers can see their way to the year’s end, A largo 
proportion of the business is still on account of India. The 
American competition in this branch appears to have slackened 
off, owing, presumably, to the recent great advance of iron and 
steel prices in the United States. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The outlook in the iron trade, so far as both 
makers and manufacturers are concerned, continues in every way 
as satisfactory as reported for some time past. The strong upward 
tendency in prices is fully maintained, and business still comes 
forward in more than sufficient quantity to take away all that pro- 
ducers are at present in a position to place on the market, whilst 
they go on day after day stiffening in their prices, quotations in 
many cases being practically put up on each new transaction, Not- 
withstanding the large advance which has taken place—which 
during the last three months represents a rise of 15s, to 20s. per 
ton on pig and about 25s. to 30s. on finished iron, about 15s. per 
ton on hematites, 17s. 6d. on billets, and from 5s, to 10s. 
up to as much as 25s. per ton on some descriptions 
of finished steel—there are no indications that this con- 
tinued upward move is likely to receive any appreciable 
check in the near future. A significant proof of this is to be 
found in the present attitude of merchants, many of whom have 
still considerable quantities of iron to come in, that they pur- 
chased at from 10s, to 203. per ton under current prices, but except 
in a few isolated cases where holders are tempted to realise profits, 
very little disposition is shown to push sales at under the prices 
that makers are asking, which would inevitably be the case were 
there any apprehension of as weakness, or even that 
prices were nearing the top. e general view of the situation is, 
that notwithstanding merchants hold a good deal of iron which 
they could readily sell at handsome profits at under curreut rates, 
they see no reason why they should at all sacrifice any of this 
advantage, and the result is that very little iron is to be bought 
in the open market at anything under the full rates that makers 
are now quoti' 

There was again a very strong iron market at Manchester on 
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Tuesday, with a further considerable advance on last week's 
uotations for both pig and finished iron. On pig iron the advance 
ps about 1s. 6d. to 2s, per ton on some brands, with generally in- 
creasing indifference on the Fae of makers as to booking new 
orders, their present production being required mainly to keep 
up with deliveries or the renewal of contracts to their regular 
customers, The actual demand in the market continues for the 
most part limited to comparatively small parcels, but is still in 
excess of the restricted quantities that makers have to dispose of, 
beyond the engagements they have already on their books, and in 
some cases they are practically declining to quote at all on new 
orders for prompt delivery. and district makers are well 
sold, and mostly disinclined to entertain inquiries where new busi- 
ness is offer.eg, and where they do quote their prices in most 
cases show @ further advance. For Lancashire age the 
nominal quotation is about 75s., less 24 ; Lincolnshire, 73s, 6d. net ; 
and Derbyshire, 73s, to 75s, net delivered Manchester. Forge, 
Lancashire, is not = at all ; whilst for Lincolnshire, 71s. 2d. net 
is now asked for delivery Warrington. Middlesbrough iron has 
advanced about 1s. 6d. per ton, good fonndry qualities not bei 
now quoted under 78s, 4d. net, by rail Manchester. Scotch iron is 
ractically unchanged, makers asking about 77s. to 77s, 3d. net 
‘or Eglinton and Glengarnock, delivered Manchester docks, There 
is little or no American pig iron offering for present delivery, but 
there are quotations for October delivery, and these show an 
advance on recent rates, 71s. net cy about the average 
figure for delivery at the Manchester docks, 

Business in the finished iron market continues active, and there 
has been a substantial advance in list rates. On Tuesday the 
Lancashire Bar Makers’ Association, as anticipated last week, put 
up their official basis 10s. per ton, and the Hoop Makers’ Associa- 
tion also raised their list prices to a similar extent. Lancashire 
bars are now quoted £8 5s, delivered here ; and hoops, £8 12s. 6d. 
for random to £8 17s. 6d. for special cut lengths, delivered Man- 
chester district, and 2s. 6d. less for shipment. Sheets are about 
£9 delivered here, 

A strong tone characterises prices in the steel trade, with an 
upward move in some directions, No, 3 foundry hematites are 
steady at 84s,, less 24 ; local billets, £6 net ; and steel bars range 
from £7 15s, to £8 and upwards, according to quality. Steel boiler 

lates have stiffened up about 2s, 6d. per ton, £8 17s. 6d. to £9 

ing the general quotations, whilst hoops have been officially 
advanced 10s, per ton, bringing the list price to £9 delivered in 
this district. 

Reports from all the leading engineering industries, and the 
usual monthly returns of the trade union societies, show that the 

neral activity is being fully maintained. The Steam Engine 
Slakers’ Society has only about 1 per cent. of the total member- 
ship on out-of-work benefit, and locally there is practically a clear 
book. The United Machine Workers’ Association reports less 
than 2 per cent. of its total membership on benefit, whilst in 
this district only about 14 per cent. are on donation. In 
Salford, Barrow, Blackburn, Ashton, Crewe, Preston, Wigan, 
Hyde, and Liverpool, the society has no members on out-of-work 
support. Out of 51 returns as to trade 37 describe it as good, and 
the remainder as fair or moderate. With regard to the wages 
movement, in Mid-Lancashire a vote is being taken by the men 
as to whether the question of a 2s. advance shall be submitted to 
arbitration, but the results so far obtained are unfavourable to 
the proposal, 

On Tuesday I was invited to accompany a party of American 
journalists on a trip up the Manchester Ship Canal, where they 
ad an opportunity of inspecting the recent developments that 
have been carried out by the pry oa —_ attention being 
paid to the large cattle lairage at e Wheel, of which I some 
time back gave particulars in THE ENGINEER. Sir Wm. H. Bailey, 
who, with Mr. J. K, Bythell, the chairman and managing director 
of the Canal Company, Mr. A. H. Whitworth, the secretary, 
and several other representatives, accompanied the party. 
and the trip throughout was made the occasion of emphasising the 
on feeling now prevailing between England and the United 

tes. 


Business in the coal trade moves on very steadily, with no real 
change in the ition, House-fire qualities are, of. course, still 
only meeting with a slow sale, with the best coal pits mostly on 
short time, and the output in excess of requirements, but any 
surplus fully required for stocks, which are exceptionally low. In 
the open market prices are somewhat irregular, owing to competi- 
tion from outside districts, but Lancashire collieries are generally 
adhering to late rates. Merchantsare stil] holding back from placing 
contracts on the new conditions, evident.y in the expectation of some 

iving way on the part of colliery owners, but the latter appear to 
very indifferent about contracting at all, and have certainly so 
far shown no signs of any concession in the matter. The lower 
descriptions of round coal continue in active demand foriron making, 
steam, and general manufacturing p' , and all the present 
production is rpees Aeon ger of, with prices firm at about Bs. 9d. 
to 9s, for good qualities of steam and forge coals at the pit mouth. 
In engine classes of fuel there is a large business doing, and sup- 
plies of the better qualities are scarce to meet requirements, with 
the result that prices show a stiffening tendency for forward de- 
livery, although there is no ere quotable change. At the pit 
mouth best slack averages 6s. 6d. to 6s, 9d.; medium, 5s, 6d. to 
5s, 9d. ; and common, 4s, 9d. to 

The shipping trade is more active in some quarters, with prices 
stronger, but not quotably altered, ordinary steam coals averagi 
about 9s, 6d. to 93. 9d. delivered Garston docks and 10s. delive 
at the High Level, Liverpool. 


Supplies of coke continue scarce, and prices are firm at the 
recent advance, furnace cokes at the ovens being quoted 17s, 6d. 
up to 19s., and good foundry cokes 26s, to 27s. per ton. 

Barrow.—Makers of hematite are very firm, and are mostly well 
sold forward. The demand is steady, full, and strong, but sales 
are limited owing to the inability of makers to increase their 
deliveries and their output. Prices have again advanced for 
Bessemer mixed numbers, 76s. 6d. to 77s. 6d. being now the quo- 
tation, net f.o.b, The warrant market is brisk, with sellers at 76s. 
net cash, buyers at 2d. less. There has been a further increase 
in stocks, which are 2382 tons higher on the week. There is now 
in hand 239,236 tons, or an increase since Christmas of 63,257 
tons, Forty-two furnaces are in blast, as compared with forty in 
the corresponding week of last year. - 

The trade doing in iron ore is very full and very steady, and 
business is still offering on a larger scale than eabeee can deal 
with. Prices are steady at 15s, to 10s. per ton net at mines for 
good average qualities, Spanish ores are in free import, and 
orders are being given out liberally. 

The steel trade shows signs of increasing strength, and the 
demand is increasing on every hand, with the result that makers 
are very fully sold forward, and are quoting mostly for forward 
delivery at firm prices, The trade in heavy rails is considerable, 
and there is still a very big business doing in steel shipbuilding 
material, orders being very oq | held already. Prices are firm at 
late rates, and the acy gone is that a higher range of values will 
soon rule. Billets, ight rails, tram rails, sections, tin bars, hoops, 
props, sleepers, and heavy castings are all in very brisk request, 
and prices are decidedly firm, 

Shipbuilders and marine engineers are very busily employed on 
a rogramme of work. On Monday anew passenger steamer 
for the Pacific Steam Navigation Company, the Ortona, was 
launched at Barrow. She is of 7500 tons burthen, and is the 
seventh large steamer built for this line. The Ortona will be 
employed under the Orient Line flag in the Australian service. 

ements are in pi for the launching of H.M.S, Ven- 
geance, at Barrow, on the 25th inst. Thes.s, Alaska has arrived 
at Barrow, and the site selected for her berth in the Devonshire 
Dock is being dredged before she is brought up to this place, 


She is now lying in the Ramsden Dock. She is likely to be 
@ working men at the shipyard, for whom she 
as been purchased as a floating home. 

The coal and coke trades are very briskly employed, and the 
demand is still in excess of the supply. Prices are very steady 
at 15s. for steam coal, and 28s. 6d. to 293. for coke delivered at 
West Coast furnaces. 

The shipping trade is fairly employed, but compares badly 
against the returns for last year. e exports of iron from 
West Coast ports last week were 5266 tons, and of steel 6940 tons, 
showing a decrease, as compared with the corresponding week of 
last year, of 9269 tons of pig iron and 10,411 tons of steel. The 
aggregate shipments of pig iron this year total up to 260,869 tons 
of pig iron and 257,368 tons of steel, showing a decrease of 7456 
tons of pig iron and 36,847 tons of steel, as compared with the 
corresponding — of last year. ; 

The North of England Mining and Mechanical Engineers are on 
a visit this week to the Furness and South Cumberland district, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Coat still continues to be strongly held at the an already 
uoted, The companies which have stocks in hand are drawing 
rom them and supplementing their requirements as far as they 
can by what they can purchase in the open market. Coalowners 
are standing out firmly for 10s. 6d. per ton at the pit, which means 
an advance of 2s. 8d. on previous prices. What coal is now being 
— apart from contracts is gig at the higherrate. In 

ouse coal best Silkstones make 103. 6d. per ton; ordinary, from 
8s, 6d. per ton; Barnsley house, 8s. 6d. to 9s. 61. per ton ; 
seconds, from 7s, 9d. per ton. In steam coal, for which there is 
a largely increased continental demand, Barnsley hards are easily 
saleable at 10s. 6d to lls. per ton; seconds, from 8s, 6d. per 
ton. For engine fuel values keep steadily trending upwards, nuts 
finding a ready market at 7s. éd. to 8s. 6d. per ton; small nuts, 
5s. 6d. to 6s. per ton; pit slack 3s. 6d. to 4s. 6d. per ton. Coke 
maintains the previous high rate, with every prospect of getting 
still dearer. 

The activity previously noted in the iron trade is fully main- 
tained, ouyers showing unwonted readiness to provide against the 

uirements of the next few months at the present rates. 
he foreign trade in cutlery for June shows a value of £48,937, 
as against £47,656, in June of 1898. For six months the value is 
£280,057, against £250,866. The principal increasing markets 
have been Australasia, British East Indies, Sweden and Norway, 
and Canada. In hardware the value for the month is £120,996, 
inst £119,970; for the six months £743,877, against £712,230, 
ere again the principal increasi markets are Australia, 
British East Indies, and Sweden and sae and foreign West 
Indies. Germany and the United States also show an improve- 
ment, but as the United States trade for the whole six months is 
only £16,593 itis not a very great factor. 

Although the general cutlery trade with foreign parts shows an 
improvement, it is not equal to what it ought to be. The American 
trade is severely hit by the duty on Sheffield cutlery, which 
averages nearly 100 per cent. The object, of course, is to keep the 
American trade to the American makers, and that object is bei 
served. There is more doing, however, in steel for the States, ani 
the outlook is regarded as fairly promising. At the Parkgate Steel 
Works a new electrical installation is now in successful operation. 
It has been laid down after the United States lines, an American 
engineer having superintended the erection of the plant, which, it 
is anticipated, will greatly facilitate the cheapening of cost of pro- 
duction at Parkgate. 


NORTH OF ENGLAND. 


(From our own Correspondent. 

THE upward movement is progressing very satisfactorily in the 
iron pee trades of this Tiistriet, a the tone of business is 
exceedingly cheerful, while both makers and consumers are 
sanguine about the future. There is no indication that we have 
attained the maximum in regard to prices, or, indeed, that this is 
in sight ; in fact, the general opinion is that trade and prices will 
continue to improve over the whole of the current half-year ; how 
much further traders are not prepared to predict. rmany is 
no” the best customer for Cleveland iron, and reports from that 
country speak of the demand being likely to continue for two or 
three years to come. It is difficult to see how the Cleveland pig 
iron trade can be busier than it is at present, yet according to the 
experience of past years, it should be so in September and 
October, which are almost invariably the most active shipping 
periods of the year. The makers in this district cannot satisfy 
the present demand, and how they are to meet the larger demand 
of the autumn is a question which is not easily answered. The 
demand is now so large that producers have to refuse a good 
many orders, and they are in some cases unable to fulfil contracts 
they have undertaken to execute. There is scarcely a firm who 
are abreast of their orders, and consumers are frequently put to a 
good deal of inconvenience through having to wait for iron, the 
delivery of which is much overdue, 

Notwithstanding the scarcity of pig iron, no preparations are 
being made for re-lighting any of the idle furnaces, though the 
trade vould now do with an increased production. But makers 
do not care to go to the expense of repairing and re-starting idle 
furnaces at what they consider so advanced a stage in the upward 
movement, for, once started, the additional furnaces would have 
to continue working, even if the trade fell off. A very potent 
reason against re-lighting furnaces, however, is the dearth of coke. 
It is inadequate for the present production of pig iron, and as the 
supply cannot well be inc , & greater demand for it would 
cause the price to go up, and already it is relatively dearer than 
iron, Atthe same time thei production of pig iron would 
in all probability lead to an easing of the price thereof, and the 
result would be costs up and realised prices down, so that the lot 
of the ironmaster would not be as favourable as it is at present. 
There is not much temptation just now to re-light furnaces, and 
if — were, the difficulty in getting fuel would restrain the 
producer. 

No. 3 Cleveland pig iron has this week touched 70s. The figure 
has not only been quoted, but paid, and it is the highest that has 
been attained this year, and, in fact, since 1873, that period being, 
however, the only one in the history of the Cleveland trade when 
a price as high as the present has been attained. In 1878 the price 
reached for No. 3 Cleveland G.M.B. pig iron was 120s. per ton. 
In the boom of 1879-80, which was caused by a sudden and 
very extraordinary demand from America for Cleveland pig iron, 
the price quickly rose from 29s,—the lowest ever reported for Cleve- 
land No, 3—to 63s,, which was the maximum; in 1889-90, there 
was an inflated period, due almost entirely to speculation, and the 

rice ran up to 68s. ; but in the present boom, which has been 

rought about by sound, healthy business, with buta small modicum 
of pure speculation, the rise has been from 40s. at the beginning of 
the year to 70s., and traders, —_— into account the time of the 
year that is approaching and the likelihood of even better trade 
than is now enjoyed, willnot be surprised to see No. 3 Cleveland pig 
iron reach 80s, Consumers are very anxious to buy for delivery 
up to the end of the year, as ne like producers, expect still 
higher prices, and they have much difficulty in ag their orders. 
No, 1 Cleveland G.M.B, pig iron isnow at 71s. 6d. ; No. 4 foundry 
at 693,, and fry forge at 67s. 6d., but some firms have realised 
from 3d. to 6d. more for their brands. 

A large demand is reported for East Coast hematite pig iron, and 
as the supply is short, makers have advanced their quotations for 
mixed numbers to 75s, per ton, and they would be gettiug more 


if the prices were better on the West Coast and the circumstances 
were as favourable in that district as in this. There, however, the 
production is in excess of the requirements, here itis short ; there 
stocks are large and are being increased, here they are insignifi- 
cant and are steadily falling off. Rubio ore is now quotedat 17s. 6d. 
per ton, delivered at wharf on Tees or Tyne, and it is under excep- 
tional circumstances that !ess is taken. 

The pig iron exports from the Cleveland district for July are as 
extraordinary as were those for last month. The latter were 
unprecedented ; but the July returns promise to exceed even 
these, though usually July is a quieter shipping month than June. 
The deliveries to Germany continue on a very large scale, and are 
likely to continue very heavy for the remainder of the year—in 
fact, probably next year also ; for though the German output of 
pig iron has been very considerably increased, the supply is almost 
as much as ever below the requirements, and supplies from America 
are not forthcoming. The Glasgow Fair holidays, which begin 
this week, will reduce the deliveries of Cleveland iron to Grange- 
mouth. The exports this month, to Wednesday night, reached 
51,659 tons, as com with 47,045 tons last month, and 32,710 
tons in July last year, to 12th. Stocks in the public warrant stores 
are declining at a great rate. Messrs. Connal and Co. on Wednes- 
day night held 119,648 tons of bro sein iron ; decrease for 
month, 6595 tons. Of hematite pig iron 20,937 tons were held ; 
decrease, 275 tons. Makers’ stocks are practically nil, as is 
exemplified by the fact that a steamer this week which had to 
joad tons of Cleveland pig iron of three brands, could not get 
any iron at any of the three wharves. Vessels have frequently to 
wait until the iron is made, and demurrage has to be paid. 
Delivery orders are frequently returned by the makers, even where 
the delivery is overdue. 

The accountants have certified that the average net price 
realised by the Cleveland ironmasters for the No. 3 pig iron 
delivered during the second quarter of the year was 47s. 11°7d. 

r ton, an increase over the previous quarter of 3s, 1°62d. This 
is a substantial increase, larger than has been reported at one 
time for many years, but nevertheless it does not come up to 
expectations, seeing that during the quarter quoted prices ran up 
20s., and the average quotation for the three months was about 
60s. Makers, however, had on their books a large number of low- 
priced contracts ; in fact, in the early part of the year, when they 
did not look for any material rise in prices, they sold a consider- 
able quantity of No. 3for delivery up to the end of June at about 
45s,, and these have kept the realised average down. Blast 
furnace men’s wages, in accordance with the sliding scale, have 
been raised 3? per cent. from July 1st, and railway rates for iron- 
making materials have advanced 3 per cent., for they are regulated 
by the realised price of No. 3 just as wages are. y 

The manufactured iron and steel industries are very actively 
employed, and producers have well-filled order-books—so much so, 
that they have to turn businessaway. They cannot, in the ordinary 
course, promise delivery under two or three months, but where 
they do accept an order for immediate execution they get a special 

rice, much more in some cases than the regular market prices. 

ost manufacturers are a good deal in arrear with the execution of 
their contracts. Advances have this week been made in iron bars 
and packing iron, 5s.; in —— chairs, 103.; in pipes, 10s.; and in 
rails, 2s, 6d. This is not due altogether tothe improvement in the 
demand, for there is the increased cost of production that has to 
be considered, and there is no doubt that the manufactured 
article has not gone up in value as rapidly as pig iron. Common 
iron bars are now quoted at £7 5s.; best bars at £7 15s.; steel ship 
plates, £7 10s.; steel boiler plates, £8 12s, 6d.; iron ship plates, 
£7 5s.; steel ship angles, £7 ; iron ship angles, £6 17s. 6d., all less 
2h per cent. f.0.t., and these prices are only taken where early 
delivery is not stipulated, and where the quantities are consider- 
able. Railmakers quote £6 5s, net per ton for heavy steel rails. 
Some time ago the Consett Iron Company uired a large 
quantity of land on the south bank of the Tyne at Derwenthough, 
and has constructed there a wharf for the shipment of coal and 
the import of iron ore. Reports have been extensively circulated 
in the Press and elsewhere within the last few days that the iron 
and steel works would be moved from their present site to Derwent- 
hough ; but it may be stated that this report is not correct. Owing 
to his association as director with other steel works in the Middles- 
brough district, Mr..A. S, Hay has decided to retire from the 
board of the North-Eastern Steel Company, Limited. Mr. C. T. 
Barker, the assistant mai r at the Malleable Ironworks, 
Stockton, is leaving that establishment to start business on his 
own account, and on Saturday the officials and workmen made a 
presentation to him. » 

Shipbuilders are still well supplied with contracts, and will 
have no lack of work at their yards for months to come ; but the 
do not receive many fresh orders, partly because they ask su: 
high prices that shipowners cannot see their way to give them and 
profitably employ the vessels. Builders, however, have so much 
to pay for plates, angles, &c., that they cannot quote less. Mr. 
Cc. th Reynolds, who for eleven years past has been manager of 
Sir W. G. Armstrong, Whitworth, and Co.’s shipyard at Walker- 
on-Tyne, has been appointed managing director of the shipbuilding 
and repairing branch of Messrs. Burmeister and Wain’s works at 
Copenhagen. He takes with him as assistants Messrs. Aamundsen 
and McClure. It is reported on good authority that Sir Raylton 
Dixon, shipbuilder, Middlesbrough, will join the board of Messrs, 
Robert Stephenson, Forth-street Engineering Werks, Newcastle- 
on-Tyne. Seine. C. S. Swan and Hunter, of Wallsend-on-Tyne, 
have just secured an order from Messrs. Elder, Dempster, and Co., 
of Live 1, for a large cargo steamer, the — to be supplied 
by the Wallsend Slipway and Engineering Company. essrs, 
Furness, Withy, and Co., of West Hartlepool, have also secured 
an order for two steamers, each of tons, for the Nord 
Deutscher Lloyd’s Company. The shipwrights employed by Sir 
James Laing at his Sunderland shipbuilding yard struck work on 
Monday because labourers were sent to them instead of skilled 
workmen, and they threaten to bring out all the shipwrights on 
the Wear. 

The coal trade is brisker than it was last week, and prices are 
stronger. Not less than 12s, 6d. per ton f.o.b. will now be taken 
for best steam coal for delivery over the current quarter. The 
Northumberland coalowners have arranged to give their men 
5 per cent. advance of wages, and the men have agreed, though 
they claimed 10 per cent. The demand for gas coal is increasing, 
and some very good orders have been placed at prices which leave 
9s. 6d. per ton f.o.b, Tyne, among them the London Gaslight and 
Coke Company’s for 100,000 tons, and the Turin Gas Company’s for 
20,000 tons. Sir James Joicey and Co. are sinking a new shaft at 
the Houden Hold Colliery, near West Pelton, as also are Messrs. 
Hedley and Co., at the South Moor Colliery. Medium blast 
furnace coke is about 21s, 6d. per ton delivered at the furnaces in 
this district, The surfacemen at the Cleveland ironstone mines 
are agitating for an eight hours day, like the underground men, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The pig iron market has been fairly active on some days this 
week, but towards the close there has been comparatively little 
doing. The week has been a short one, owing to the Glasgow 
Fair holidays, the market having closed at mid-day on Thursday, 
and will not re-open until Tuesday, next week. Business was 
done in Scotch warrants from 70s, 24d. to 71s. cash, and 70s. 6d. 
to 71s. 34d, one month. Cleveland iron was done from 70s. to 
70s, 2d. cash ; 70s. 44d. to 70s. 9d. seventeen days ; 70s. 9d. to 71s. 
twenty-two days ; 70s. 5d. twenty-eight days ; and 70s. to 70s. 9d. 
one month. Cumberland hematite has sold from 75s, 54d. to 
76s, 14d. cash, and 75s, 9d. to 76s. 5d. one month. 

Consumers of pig iron have been purchasing very little this 
week, because the works are now closing down for the holidays, 
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and there will be ogntiney little doing during the next ten 

days at least. There also been little speculative business in 

warrants compared with some recent weeks. Since last report 

three furnaces have been temporarily put out of blast, and there 

are now eighty in — in Scotland, compared with eighty- 

— last week, and eighty-one in the corresponding week of 
year. 

The prices of makers’ iron are , oy higher. Coltness, Gart- 
sherrie, Summerlee, and Calder, Nos. 1, are quoted f.o.b. at 
Glasgow, 78s. 6d.; Nos. 8, 73s. 6d.; Clyde, No. 1, 76s.; No. 3, 
72s, 6d.; Carnbroe and Wishaw, Nos. 1, 74s.; Nos. 3, 72s.; 
Govan, No. 1, 73s.; No. 3, 71s. 6d. ; Glengarnock, at Ardrossan. 
No. 1, 75s.; No. 3, 71s, 6d.; Eglinton at Ardrossan or Troon an 
Dalmellington at — Nos, 1, 73s. 6d.; Nos, 3, 71s, 6d.; Shotts 
at Leith, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Carron at Grange- 
mouth, No. 1, 79s.; No. 3, 74s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5143 tons, against 4127 in the corresponding week of 

year. There was espatcbed to Italy, 875 tons; Russia, 
656 ; i Canada, 150; South America, 45; France, 150; 


Germany Holland, 330; Belgium, 40; Spain and Portugal 
60; China and Ja 50; other countries, tS; the coastwise 


a being 20/7, compared with 2265 in the same week of 
year. 

The demand for Scotch hematite at the moment is quiet, owing 
to the holidays, and the price is nominal at 78s. 6d., delivered in 
railway trucks at the steelworks, 

The position of the finished iron and steel trades is very ey | ; 
but there is practically no fresh business doing at present, and the 
works are in many cases closed. Prices are ed as firm at the 
last quoted rates, 

The coal trade has been scarcely so active this week. There has 
been a considerable falling off in the shipments, due largely to 
special and temporary causes, prominent among which is a want of 
handy tonnage. The warm weather has naturally reduced the 
household consumption to a minimum. The demand for manu- 
facturing purposes in the Clyde district is very much reduced at 
the moment, and many of the collieries are closing down. An 
effort will be made to begin operations at some of them on 
Wednesday next; but the belief is, that the colliers will not 
generally go down the pits before Monday week. Main coal is 
quoted f.o.b. at Glasgow, 8s, 9d.; splint steam, 9s, 9d. to 10s.; 
ell, 9s, 6d, to 10s. 3d. per ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Admiralty contracts, placed a week ago, for about 72,000 tons 
of coal for bunkering ships on foreign stations, are stated 
to have been closed at 12s, . to 12s. 6d. per ton. This week 

P for 30, tons of the best 
steam, required during the forthcoming naval manceuvres, In 


these cases the range, I am told, slightly higher, namel: 
from 13s, 3d. to 13s, 6d. f.0.b. wevesaeacanpie 

Some of the freights at Cardiff continue to rule high. Port 
Said was on Monday at lls. This is on t of the 


tine. Geneva is at 8s. 9d.; Venice, 10s. 6d. Rates for all 
Mediterranean ports are being firmly upheld. 

Latest prices were as follows :—Best steam coal, 13s, to 13s. 6d.; 
seconds, 12s, to 12s, 9d.; dry, 12s, to 12s, 9d.; special smalls, 

. 6d.; best ordinaries, 8s. 3d. to 8s. 6d.; seconds, 7s. 6d. to 8s.; 
best Monmouthshire, for Cardiff shipment,11s, 6d. to 12s. ; seconds, 
10s. 6d. to 10s. 9d.; best households, 13s, to 13s, 6d.; No. 3 
Rhondda, 12s, 9d. to 13s, 3d.; brush, lls. 3d. to 11s, 6d.; small, 
9s. 6d. to 10s.; No. 2 Rhondda, 9s. 6d. to 9s. 9d.; through, 8s, ; 
small, 7s. 3d. to 7s. 6d. 

Swansea prices :— Anthracite, 13s, to 14s.; seconds, 11s, to 
lls. 6d.; ordinary 9s. 6d. to 10s.; small rubbly culm, 5s. 3d. 
to 5s. 9d.; steam, 11s. 6d. to 13s.; seconds, 10s. to 11s.; bunkers, 
8s. 3d. to 8s. 6d.; small, 7s. 6d. to 8s, 6d.; house coals, No. 3 
Rhondda, 12s. 6d. to 13s,; No. 2 Rhondda, lls. to lls. 6d.; 
through, 9s. 6d. to 10s.; small, 8s. 3d. to 8s, 9d. all f.0.b. Swansea, 

Pitwood is steadily improving, prices firm and demand well sus- 
tained. Large shipments continue to arrive, Ireland in particular 
sending freely, also France, Spain, and some cargoes have come 
in from Stockholm. Latest Cardiff prices, 17s. to 17s, 3d. ex ship. 
Swansea, 17s. 6d. into truck. Patent fuel is animated at all ports. 
Cardiff closing prices, best brands, 13s. 6d. to 14s. 3d. ; Swansea, 
from 12s, 6d. to 133s. Coke prices are firm. Cardiff, 3 
21s. 6d. to 23s.; foundry, 24s. 6d. to 26s.; jal, 28s. to 29s., 
tendency higher. Swansea prices, furnace, 5 foundry, 25s. to 
27s. 6d. Over all the district the coke industry is active. At 
Briton Ferry the Cambrian coke continues in large demand. 

Iron ore market firm at all ports. Leading prices, Cardiff, 
14s, to 15s. 6d.; Swansea, 14s, 6d. to 15s, ‘Od. Large imports 
received this week. 

The ironmasters’ quarterly meeting at Birmingham, somewhat 
in anticipation affected the attendance on ’Change, S i 
week. It was reported, mid-week, that a further advance since 
my last has been made in the price of finished iron and steel bars 
and rails, egpecially in the lighter sections of the latter. Good 
business has been done in steel tin-plate bars at improved prices, 
and plates are in demand, Throughout the week the pig iron 
market has been firm. Scotch has advanced 1s., Middlesbrough 
7d., and hematite ls. on the previous week, with still an upward 
pees ig In tin-plates, shipments were in excess of receipt from 
works, 91,797 boxes being shipped, and only 63,611 boxes received 
from works, Stocks now consist of 151,514 boxes. The rapid 
recovery of the — trade is marked, and prospects ahead are 
certainly bright. ers in many cases are well booked to the 
end of the year, and itis stated on Change that some of the most 
speculative have even booked some busi for next year. 

The Villiers, Baglan, Gwalia, and Earlswood mills, Briton Ferry, 
were very active last week. 

Re-starts a! to be the order of the day. Mid-week it was 
announced at Kidwelly that the Gwendraeth Works had been pur- 
— and would at once be put in hand. Mr. J. Thomas will be 

e new r. 

In the Swansea district a satisfactory condition of things prevails 


. Sd. 5 


this | boiler plates fetch M. 200 p.t. 


of the Vernon Tin-Plate Works has been completed. The works 
have been acquired by a capitalist who will soon re-start, and with 


The Baglan Bay annual oo is gratifying. 

The secretary, North’s Navigation Collieries, has issued a 
circular to shareholders, notifying that, as an exceptional improve- 
ment has taken place in the coal trade, several inquiries have been 
made as to whether the directors Seago to pay an interim divi- 
dend upon ordinary shares, is, the secretary states, the 

rofit for the half-year ending June would justify, after providi 
or interest on the debentures and preference dividend, an 
allowing for all consequences, but that the directors are confident 
that the shareholders will support them in nut departing from the 
usual practice in tponing the payment of a dividend on the 
ordinary shares till the end of the financial year, and the accounts 
are duly audited. The outlay on new coke ovens has been paid, 
and the loan of £20,000 from bankers. 

The Rhymney Iron Sees report, to be submitted to the 
shareholders next week, will recommend the te pee of a dividend 
of 1 per cent. The loss by the strike has been paid for by the 
year’s trade, and as this was £20,000, the shareholders will be 
pleasantly surprised that a dividend is recommended. The report 
is in other —— satisfactory. The output of coal is steadily 
increasing, an progress making with the development of 
No. 2 Rhymney Merthyr pit. The company would appear to be 
quite alive to the prosperity of the coke industry. Its fifty 
ovens have done good work of late, and thirty more are in course 
of construction, affording practical evidence that the coke is in 

repute, Of this I have had personal proof at several of the 

Bessemer works. 

e old pit at Pyle is to be opened shortly, I hear, and re- 
worked by a syndicate. 

Barry 1s arranging a line of steamers to Weston with railway 
accommodation, which will be a po improvement upon the 
present Cardiff Nery <a which are quite out of date, 

The Port Talbot Colliery C y, is d—£75,000, in 
£10 shares, The report of Mr. T, Forster Brown is in strong 


support. 

ie William Lewis's action in retiring continues to be freely criti- 
cised ; but the consensus of opinion amongst the most discriminating 
seems to be that he was justified in refusing to league himself with 
an impulsive section, and that in the next development of affairs 
he will be found in a position where he can bring his abilities into 
full exercise for the welfare of the Welsh coal trade. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

EXTREME activity characterises the iron industry in Rheinland- 
Westphalia. Consumption and demand increase from week to 
week ; but unfortunately the scarcity in iron ore, raw and malle- 
able iron, is also increasing, and some works are even reported to 
have restricted their output in consequence of a want of supplies 
in raw material. A’ ly @ good deal of inconvenience, and even 
losses, have been caused in cases where the works were unable to 
fulfil their engagements through want of raw material; and the 
worst of itis that this disagreeable state of thi will further 
increase with the rising demand in iron and steel. e tone gene- 
rally is, however, very bright and strong. 

Prices are stiff. Siegerland blooms have realised M. 133 to 135 
.t.; in Rheinland-Westphalia, M. 125 p.t. was given for small 
ots, free place of consumption. Billets stand at M. 115 p.t. ; raw 

plates, M. 119; for Siemens-Martin plates, M. 5 to 7 p.t. more is 
iven ; raw bars, M, 110 p.t., all p.t. free Dortmund, Rubrort, or 
iedenhofen. Scrap iron remains scarce, and in vigorous request ; 
prices are even higher than in 1889 to 1890, but have of late been 
showing a healthy firmness. Old iron rails fetch up to M. 100 and 
103 p.t. ; turnings, M. 63 to 65 p.t. For all articles of manufac- 
tured iron quotations are inclined to go up, the most active demand 
revailing in all branches, The pressure for bars is specially great ; 
i. 190 to 200 is quoted for best sorts, and the mills have wisel 
resolved to abstain from further advances for the present, whi 


would only help to attract —_ competitors. Prague com- 
pany hes sold Austrian bars in the Rhenish-Westphalian district 
at M.120 and M. 130 p.t., which would be about M. 183 p.t., free 


Dortmund, including freight and duty. The majority of the bar 
mills have orders for eight to ten months on their books. Hoops 
sell very briskly, the increased make finding a ready market at 
M.173 to175p.t. An excellent inquiry comes in for girders ; in 
fact, consumption is much heavier than output, although the mills 
are all exceptionally busy; M. 120 p.t. has now been fixed as 
basis price, free Burbach, and is paid without ET ITS Angles 
are quoted M. 210 p.t. ; bars in Bessemer, M. 170 to 175 p.t. ; 
rivet iron, M. 210 to 220 p.t.; rivets, good merchant quality, 
M. 270 to 280 p.t. ; light section rails, M. 140 p.t. Sheets remain 
in strong request, — rising steadily ; M. 180to M. 190 p.t. 
was last quoted. For heavy plates prices are likewise going up ; 
Wire rods have never before been 
they are now, and in this month the scarcity will 
increase, when stock-taking at the steel works will cause a falling- 
off in output of at least t. A pretty lively inland demand has 
caused the prices for wire nails to stiffen. 

Coke and engine fuel remain in brilliant request. Deliveries of 
coal and coke in the Ruhr district were 3,730,680 t., against 
3,491,050 t. for the same month in previous year ; deliveries from 
the Saar district were 558,170t., inst 519,410t., and from 
Silesia 1,329,060t., against 1,163,160t. Total deliveries of coal 
and coke for the first six months of _—— year were, in the 
Ruhr district, 22,318,460t., against 20,483,100 t.; in the Saar 
district, 3,380,320 t., against 3,256,550 t.; in Silesia, 7,749,690 t., 
against 7,183,730 t., and in the three districts together 33,448,470 t., 
against 30,923,380t. Increase accordingly was 90 per cent. for 
the Ruhr district, 7-9 per cent. for Silesia, 3°8 per cent. for the 
Saar district, and 8°2 per cent. for the three districts together, as 
compared to the same period last year. 

Gove nish Merchant Treaty is expected to 
have a jally favourable influence on the German iron and steel 
trade. “The reduction in duty for machines, for instance, is fairly 
large, and will help to improve the German export in this branch. 
For | tives, traction engines, &c., the reductions amount to 


so scarce as 


at the coke ovens and blast furnaces at Landore, prove 
ment at the Mannesman tube works will begin forthwith, At 
Pontardawe the eleven mills are working well, eight of them turn- 
ing out large sheets for corrugated roofing. Prices of black sheets, 
it will be noticed, are substantially advanced. I give the latest 
quotations, Swansea Exchange, iron and steel :— 

Glasgow pig iron warrants: 70s. 2}d. to 70s. 44d. cash buyers. 
Middlesbrough No. 3, 69s, 9d. prompt, other numbers in propor- 
tion ; hematite warrants, 75s. Bid. for mixed numbers ; waaee- 
land, according to brand. Welsh bars, £7 15s, to £8; les, at 
usual extra ; sheet iron and steel, £9 to £9 10s. ; steel rails, heavy, 
£6 2s. 6d. to £6 10s. ; light, from £7 2s, 6d. to £7 12s, 6d. f.0.t. 
Sleepers, angles, channels, &c., according to section and ifica- 
tion. Bessemer steel, tin-plate bars, £5 12s, 6d. to 15s. ; 
Siemens, best, £5 15s, to £6, all delivered in district, net cash. 

Tin-plates Bessemer steel cokes, 15s. 3d. to 15s. 6d. ; Siemens, 
15s, 6d. to 15s, 9d. ; ternes, 28 by 20 C., 26s. to 30s. ; best char- 
coal, 16s. 6d. to 17s. 6d. ; finished black plate, £10 17s. 6d. per 
ton f.o.t. ; Canadas, £9 17s. 6d. per ton; tig sheets for galvanis- 
ing, 6 by 3 by 30 gauge, £1015s, per ton, 

lock tin has advanced £5. Present price, £127 to £128, 
higher — Copper has recovered, a7 7s. 6d. Chili bars ; 
spelter, £26; lead, £14 7s, 6d. ; silver, 273d. 

At a meeting of the Llanelly Harbour Commissioners this week 
an “onan was — taken to express the full confidence 
the Commissioners had in their engineers; also that Captain 
Jarrad, who had surveyed the estuary for the Board of Trade, had 
done his work excellently well. 

Briton Ferry is exporting pig iron freely this week, The sale 


4 tas per 100 kilos. The wagon-building industry will also 
een: com> prot from the new treaty, as the duty on 
senger cars has been reduced 6 to 12 pesetas per 100 kilos., which 
is of special importance now, when the building of new railways in 
Spain is causing an increase in the demand for of all kinds, 
The following are the alterations agreed upon in the duties on 
German imports to Spain :— 


Pesetas per 100 kilos, 
Agricultural machines, from 60! to 20° 
Motors of all sorts,from ee: = 


Locomotives, traction engines, from’ 
Machi of hi a 
— for electric purposes, from .. .. .. 


28 
20 
oods cars, lorries, &c., from .. .. «2 «- 25 
Cars for trams, &c., from 

86 

36 


Passenger cars, first-class, 


SSSSsssss 
a 


Passenger cars, third-class, 24 
Last week a fairly strong tendency was noticeable in the Austro- 
Hu ian iron market, the sales the works have been able to do 


to Rheinland-Westphalia and Silesia —- it appears, helped to 
improve the general tone of the inland e. 

mand for iron and steel in Belgium has been strong upon the 
week, and quotations are all inclined to stiffness; the general 
position. of the iron business is, however, not so favourable as 
might be expected, because raw material is so very scarce. The 
blast furnace works of Belgium and Luxemburg have raised the 
prices for foundry pig No. 3 on 85f, p.t., so that the rise since 
April of present year amounts to 15f, p.t. The price above quoted 


only ste to sales for 1900, as for this year foundry pig is no 
more 

It is rather difficult to state the exact price for Belgian coal, as 
quotations change a good deal. For steam coal 15f. to 16f. p,t, 
may be considered the ruling quotation, while small coal stands on 
11f, to 12f. p.t. Convention price for coke is 18f. p.t., but ag 
demand is so much stronger than output, almost any price is given 
and in some special cases 25f. to 30f. p.t. are reported to have been 
asked and paid. Heavy contracts in coal for coke making are 
said to have recently been booked at 16f. p.t., and this would 
bring coke on 24f. p.t. 

Import in English coal to Hamburg was, for June of present 
oy from Northumberland and Durham, 119,101 t. against 

03,690 t. in 1898 ; Midlands, 43,603 t., against 41,686 t.; ‘Scotland, 
58,908 t., against 52,034 t.; Wales, 11,915t., against 2318 t.; coke, 
127 t., against 166 t.; total amount, 233,654 t., against 199,894 t, 

The Singer Manufacturing Company is reported to have entered 
into negotiations with the municipal authorities of Podolsk, in the 
Government Moscow, concerning the purchasing of a territory 
for the building of a sewing-machine factory which is to employ 
five thousand men. Hitherto no sewing machines have been made 
in Russia, As the municipal authorities of Podolsk ask four to 
six thousand roubles per desjatine, which the Singer Company 
does not feel inclined to pay, the latter will look for another 
place, most likely. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firm, but owing to the Admiralty having 
taken up so mate een for the naval manceuvres ready ton- 
nage is scarce. House coal isin fair request. Steel and iron works 
are well employed, and prices for rails, brass, and finished iron 
show an advance. Tin and copper are both higher than last week's 

uotations, Exports for week ending July 8th were :—Coal: 

oreign, 41,234 tons ; coastwise, 14,365 tons. Imports for week 
ending July 11th were:—Pitwood, 4073 loads; iron ore, 10,250 
tons ; steel 1800 tons; manganese, 2800 tons; scrap, 130 
tons ; pig iron, tons ; and one cargo deals and boards, 

Coal : steam, 12s, to 123, 3d.; seconds, 10s. 6d. to 10s, 9d.; 
house coal, best, 12s. 6d.; dock screenings, 8s. 6d.; colliery small, 
8s, to 8s, 3d.; smiths’ coal, 8s.6d. Pig iron : Scotch warrants, 70s, 
10d.; hematite warrants, 75s, 10d. f.o.b. Cumberland; Middles- 
brough No. 3, 70s. 4d. prompt. Iron ore: Rubio, 15s, 9d. to 16s,; 
Tafna, 14s, 19d. to 15s. Steel: Rails, heavy sections, £6 2s. 6d. 
to £6 10s.; light ditto, £7 2s. 6d. to £7 12s, 6d. f.o.b.; Bessemer 
steel tin-plate bars, £5 12s, 6d. to £5 15s,; Siemens steel tin-plate 
bars, £5 15s. to £6, all delivered in the district, cash. Tin-plates : 
Bessemer steel, coke, 14s. 9d. to 15s.; Siemens, coke finish, 15s, 
to 15s, 3d. Pitwood : 17s, 6d. to 18s. London Telegram ; 
Copper, £77 3s. 9d.; Straits tin, £126 12s, 6d. Freights show an 
advance all round. 


LAUNCHES AND TRIAL TRIPS. 


SrgaM hopper barge ; built by, W. Simons and Co., Limited ; 
to the order of, Russian Government ; to carry, 400 tons ; engines, 
compound surface-condensing, 400 indicated horse-power, pressure 
120 be: launch, June 22nd, 

SreaM tug; built by Edward Heyes ; for Russia ; dimensions, 
53ft. by 12ft. by 4ft. Sin. ; oy compound condensing, fin., 
and 16in. by llin. ; trial trip, July 6th, contract speed 10 miles, 
speed achieved, over 12 miles. 

INCHKEITH ; to the order of, Messrs. Hamilton, Fraser, and Co.; 
dimensions, 348ft. by 47ft. by 28ft. l}in.; to carry 5600 tons on 
22ft. 5in. draught ; engines, five-crank quadruple-expansion, 17in., 
24in., 34in., and two 42in, by 42in. stroke, pressure 2601b.; con- 
structed by, Wm. Gray and Co.; water-ballast capacity, 1287 tons. 

Batu City, steel screw cattle and cargo steamer ; built by, 
Joseph L. Thompson and Sons, Limited ; to the order of, Messrs, 
Hill and Sons ; — b by 29ft.; 
engines, triple-expansion, 24in., 40in., an in. by 45in., pressure 
160 Ib. ; by, Blair and Co., Limited ; launch, July 6th. 

Nortu Ska, steel screw single-decked steamer ; built by, Craig, 
Taylor, and Co., Thornaby-on-Tees ; to the order of, Sanders, 
Wake, and Co., of London; dimensions, 278ft. by 40ft. 8in. by 
20ft. 6in. ; to carry, 3000 deadweight ; engines, triple-expansion, 
2lin., 35in., and 57in. by 39in., pressure 160 Ib. ; constructed 
by, Thomas Richardson and Sons, Limited, Hartlepool ; fitted 
with telescopic masts for the Manchester Ship Canal; launch, 
July 10th, 

FERNDENE; built by, Northumberland Shipbuilding Company, 
Howdon-on-Tyne ; tothe order of, Messrs. J. T. Lunnand Co., for 
the Dene line of st s; di yn-, 352ft. by 48ft. by 284ft. 
moulded ; to carry, 6300 tons on light draught, or a measurement 
cargo of 8500 tons in addition to bunkers ; engines, triple-expan- 
sion, 24in., 40in., and 66in. by 45in. stroke, pressure 1 Ib.; con- 
structed by, Thomas Richardson and Sons, Limited, of Hartlepool ; 
water ballast to the extent of 1500 tons can be carried ; launch, 
July 11th. 


TRADE AND BusINESs ANNOUNCEMENTS.—The Royal Dutch 
Forge Company of Leiden, Holland, has secured a contract from 
the Felixstowe Dock and Railway Company for a bucket dredger, 
and two 100-ton hopper es, Messrs, Wood and Newland, 
valuers and auctioneers, who have for many years been assistants 
to Messrs, Wheatley Kirk, Price, and Goulty, have resigned their 
appointments, and opened offices at 42, Spring-gardens, Man- 
Shaster. The contract for refrigerating plant to be installed at 
Manila has been awarded to the De La Vergne Refrigerating Com- 

ny of New York. It is expected that the machinery needed can 
i got out in 100 days and laid down in Manila in sixty days more. 
By that time the Government will complete the refrigerator build- 
ing, and the company will have ninety days in which to put its 

lant in operation. e amount involved in the contract with the 
Be La Vergne Company is £197,000. The entire cost of the build- 
ing and plant will be about £500,000. 

Cotp StoracE at SEA.—The White Star Line’s new ships in 
the Australiah trade are three fine vessels, the Medic, Afric, and 
Persic, built by Messrs. Harland and Wolff. The boats, which are 
to be followed by two more, the Runic and Suevic, are specially 
equipped for the meat and produce trades, for which purpose 
they are fitted up on Messrs, J. and E. Hall’s well-known patent 
pes a anhydride system. There are two complete machines in 
each ship arranged on the builders’ duplex system, so that either 
can work with or without the other, and in case of necessity a 
portion of one machine can operate the other, thus obtaining 
even greater security than that due to two ind dent hines. 
The holds, capable of carrying upwards of 80,000 carcases of 
frozen mutton, are insulated with silicate cotton, a material 
which is claimed to present advantages over flake cl . 
Each hold has its own separate system of brine circulation, the 

ipes, which are galvanised, being electrically welded into long 
othe bent into = form, thus reducing the number of joints. 
By regulating the brine circulation in the engine-room, special 
temperatures may be maintained with absolute regularity in 
either of the insulated holds or ’tween decks, and the upper 
‘tween decks are arranged with cool air circulation in addition 
to the brine pipes under the deck used for age frozen 
meat, so that for dairy produce, fruit, and other s which 
require a temperature at or above freezing point, the necessary 
temperature can be maintained without any possibility of drip, 
the air being cooled, dried, and purified in a separate —— 
ment containing nests of brine pipes, over which it is ci ted 
by steam-driven fans, 
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HE NORTH PEMBROKESHIRE 
AND FISHGUARD RAILWAY. 
A FURTHER extension of the North Pembroke- 
i d Fishguard Railway was opened for 
ane oa and s traffic on the lst inst. This 
portion of the line, extending from Letterstow to 
Goodwick on the west side of the ay Bay, 
js of interest, as in connection with the harbour 
now in course of construction, it is to form part 
of the Great Western Railway Company’s new 
route to the South of Ireland. The length of 
this section of the line is about 6} miles, and 
though at present only a single line of rails has 
peen laid down, several of the bridges and part 
of the earthworks have been constructed for a 
double line. ‘The works throughout, which were 
designed by Mr. James B. Walton, M. Inst. C.E., 
engineer to the company, are of a very substan- 
tial character, and they have been carried out by 
Messrs. Holme and King as contractors. Con- 
siderable difficulty was experienced in the con- 
struction of the last three miles of the railway, as 
the soil through which the line 3 is princi- 
pally what is known as alluvial drift, This 
necessitated the adoption of very expensive 
foundations for the bridges, and also entailed 
considerable cost in draining the cuttings and 
embankments. ‘The last portion of the line which 
over Goodwick Moor was especially 
troublesome, the bog in some places being up- 
wards of 16ft. deep, and over this the company 
had to carry the line and a road diversion of con- 
siderable length. In one portion of the embank- 
ment, which is about 25ft. above bog level at 
this point, tipping was continued for upwards of 
two months without ve material progress being 
made with the embankment, the bog rising in 
front and on both sides toa height of 15ft. or 16ft. 
an immense quantity of material being swallowed 
up. The time occupied in constructing the works 
has been about three and a-half years, being con- 
siderably longer than was anticipated, owing to 
ciffi:u'tizs met with in connection with the 
earthworks, The Great Western Railway Com- 
ny ‘hes acqu'red the whole of the North 
embrokeshire undertaking under an Act passed 
cu-ing the present session, The new line will 
open out the northern portion of the county and 
gi-e facilities for exploring the district between 
Fishguard and St. David’s, which is ful of interest 
to the antiquarian and the tourist. The coast- 
line between Fishguard and St. David’s Head is 
varied and picturesque, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 5th. 

Now that we have entered the last half of the 
year, it is possible to cast up accounts with some 
certainty. Since the opening of the year prices 
have moved up steadily. In some, prices have 
doubled—billets, for instance, and steel rails. In 
other lines, advances have ranged from 50 to 80 
percent. In all, the upward tendency still pre- 
vails, Pig iron has climbed from 11 to 20, billets 
from 17 to 34, bars from 1 to 1°80, plates from 
2 to 2°80. The demand shows no sign of abate- 
ment anywhere, The building of small mills and 
factories, and their equipment, consumes much 
material. A great deal of old equipment has 
been removed to make room for better. The 
ona plants are all overcrowded with work 
and many are now on double turn. The bar mills 
are sold up to September Ist at least, and virtually 
are sold through the autumn, when it is remem- 
bered that their regular customers claim pre- 
cedence. There is a great rush in bridge- building 
from now on, and there is also greater activity in 
car-building and railroad-building. The latter 
half of the year always develops greater activity, 
and this is particularly true this year. Nearly all 
concerns are sold up for the rest of the year. 
Every mill is strained to the utmost. The papers 
were too quick in announcing the placing of an 
order for 180,000 tons of rails for Russian delivery. 
The order is likely to be placed later. There are 
signs that a fresh buying movement will set in 
soon for ber:, plates, sheet skelp, pipe, and plate. 
The knowledge of this is the basis of the belief 
in an unusually active fall and on high and re- 
munerative prices. Those who control ore are 
making money faster than ever. Ore costs very 
little more than when bar iron was 19 dols, per ton 
and billets 15 dols. Now that these quotations 
have more than doubled, there must be an 
enormous margin. ‘I'he happy manufacturers can 
lay by much for the rainy day. For the first 
half of the year railroad-building is about 1100 
miles, It will be considerably over double that 
during the next five months; all rail mills have 
started to make deliveries. There will be a re- 
markable demand for iron and steel all summer, 
beginning after next week. The tin-plate strike 
occasions no concern so far. Upwards of 2000 
coke ovens are to be built this autumn. Two or 
three powerful coal trusts will probably be formed 
in the West. A great deal of new coal territory 
is being opened up, and railroad facilities are 
following. News from gold, copper, and zinc 
mining regions indicate greatest possible activity, 
and labour is in great demand. Advances have 
been granted in all iron and steel mills, either 
under schedules or by voluntary advances, 


WarsHIrs BUILDING,—On June 30th there 
were 85 warships, of 452,075 tons gross, under 
construction in the United Kingdom—67 at pri- 
vate yards and 18 at Royal dockyards, 27 of the 
vessels building privately were for foreign nations, 

Visit OF ELECTRICAL ENGINEERS TO SWITZER- 
LAND.—We learn from the secretary of the Insti- 
tution of Electrical Engineers that the re-union 
of the Institution in Switzerland, from the Ist to 
the 10th of September next, is likely to be well 
attended, and that the fina] arrangements for the 
visit are now in p It is hoped that a 
circular giving further details may be issued at 
the end of the current month. e are informed 
also that the Council have found it necessary to 
decide that, with the exception of candidates for 
election to the Institution whose proposal forms 
shal] have been passed by the Council for ballot, 
only members and ladies and children eee. 
ng. — can be authorised to participate in the 
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28th June, 1899. 
18,418, Fing-xscarg, J. R. Jackson and T, E. Davies, 


Treaps of Bicycre Trees, 8. J. J. Kelly, 

ndon. 

13,415. Smokine Pipgs, A. J. Boult.—(H. Commoy- 
Daird, France.) 

18,416. STARTING Gear fur Motor F. Self, 
London. 

18,417. Governors for Motors, W. Arthur, 
London, 

18,418. TeLEPHonss, R. Hammerstein, London. 

18,419. VenTILATING Sewers, J. M . Lon 

13,420. Cuggse Currers, J. R Rymill, London. 

13,421. ANIMATED Picturgs, E. 


ondon. 
ANIMATED Picrurgs, E. Malke, 
on. 
18,423. Traeatina Woop, H. C. Williams, London. 
18,424, ELecrric Craygs, J. G. W. Aldridge, London. 
13,425. Watcu Diacs, H. Sandoz, London, 
18,426. T1LLs, The Globe Cashier (British and Foreign), 
td., and W. Evans, London. 
18,427. Fotpine Tastes, A. Barker, London. 
13,428. Pencrt Casg, E. Ktihlbrandt, London. 
18,429 ALKALI-CALCIUM-PHOSPHaTES, J. Y. Johnson.— 
Hasslacher, Germany.) 
18,430. ExaaustixG Resipuas. Propucts, C.8. Forbes, 


ndon. 

13,431. BrusH-HoLpERS for E.ecrric Macuings, J. 
Burke, London. 

Srrixtnc Mecuanism of Pranorortes, A. 

ough, n. 

13,488. Taeatinc Faprics, H. H. Lake.—(J. 7. V. 
Gestel, United States.) 

18,484. Micrometer Capers, F. Spalding and E. C. 
Thurston, London. 

18,485 Hawnp Irons, C. W. Iden, London. 

13,436. Guarps, J. Hirst, London. 

18,487. SurcicaL Trusses, E, Edwards.—(F. Kaiser, 
Germany.) 

Co1n-FREED Macuinery, J.C. Fell.—(A. Martin, 


ance. 

18,489. Acrip, La Société Anonyme des Manufactures 

Chimiques du Nord and E. Boullanger, 
ndon. 

a Baskets, C. Blampied and A. P. Le Rossignol, 
ndon, 


18.441. Hooks, A. H. Kincey, 
13,442. Tires for Cycizs, &c., C. T. Osborne, Liver- 


pool. 

13,443. Motions for Sprnnina Frames, J. Harriscn, 
Manchester. 

18, Castines, &c., J. E. Mathewson, 


on. 
18 445. Device for Furwiturs, P. M. Rentsch, 
London. 
18 446. Wirino Borries, R. M. and C. E. Chambers, 
London 


18,447, CatcuLaTinc AppaRatus, A. Lange and R. 
Munch, London. 

13,448. Forornos, D. B. Morison, London. 

18,449. Covertnes for Bopres in Water, J. O'Hara, 


don. 
_—, Vatves, J. B, Furneaux and W. A. Woodeson, 


on. 
18,451. Tires, Ros, and Spokes, F. L. Ochs, 

London. 
13, ABSORBING VipRATION of CyciEs, F. L. Ochs, 


ndon. 

Brakes for &c., F. L. Ochs, 
ndon. 

13,454. Frames for Bicycizs, F. L. Ochs, London. 


29th June, 1899. 


13,455. Propuction of Euca.ypro., W. Smith, London. 
13,456. INTERNAL Covers for Steam Apparatus, J. 
Taylor, Potovens, near Wakefield. 


18,457. Cricket Scorine Fra W. Cleaver, Swansea. 

18,458. Propucrion of Liwg Licat, E. H. Wilkie, 
London. 

13,459. AuTomaTic Winpow SasH Fastener, C. W. 


Rigg 8. Smith, 

13,460. Compound BuLLEts, L. B. Taylor, Birmingham. 

13,461. Pyzumatic Tings, W. H. Sewell, 

13,462. Street Fire-atagos, C. Shore, Rochdale. 

13,468. Pirgs and Couptines for Sewers, A. C. 
Trew, Ipswich. 

13,464. Cask Stanps, W. L. Peet, London. 

13,465. Distrisution Boarp, E. Johnson and F. J. 
Borland, Wigan. 

18,466. Fitters, E. Scholes, Manchester. 

POWER-PROPELLED VEHICLEs, F. W. Lanchester, 

ndon. 

13,468. ORNAMENTATION of LetrEers, J. Whitehead and 
J. Hadley, birmingham. 

13 469. Miners’ Sarety Lamps, A. Howat, Man- 
chester, 

13,470. Sawinc Macutngs, A. G., A. R, W. R., and J. 
Bullivant, Manchester. 

18,471. Sawinc Macutnes, A. G., A. R, W. R., and J. 
Bullivant, Manchester. 

13,472. PoLttey Stryies, A. G., A. R., W. R., and J. 
Bullivant, Manchester. 

13,473. Macuines, R. R. Roberts, London. 

13,474. Mecuanicat Dots, J. Dobie, Scotland. 

18,475. PortaBLE Crockery Drainer, M. Fawthorp, 
Huddersfield. 

Stong-cuTtine Macuings, W. Wilson, jun., 


iw. 
18,477. Bottizs, T. Bradley, Nottingham. 
18,478. Gummine W. Bridgewater, Leicester. 
18,479. ANTI-viBRaATORY Sprinos, E. H. Percival, H. 
Boutall, and D. W. Alexander, Dublin. 
13,480. TREATING CuEQuss, O. Hofmann and N. Hiilsen, 
Manchester. 
18,481, Feep-waTeR Fiurers, A. Glasgow. 
18,482. Device of GoLFr-HoLEs, E. A. Turner, Glasgow. 
13,483. Drivinc of Cycies, T. W. Jones, 


mdon. 
18,484. VaLve for Sram Enarngs, P, B. Wilson, Lenzie, 


18,485. Draivine of TurBINgEs, A. Godfray, St. Andrews, 
Guernsey. 

18,486. CycLe Sapp.e Cup, F. E. Hanman, Birming- 


18.487. Sxrets of Laprgs’ Dressgs, M. E. Bosomworth, 
ve 


13,488. Pens, J. Y. Johnson.—{The Eagle Pencil Com- 

18,489. Motive Power . P. Morgans and R. 

Richards, London. 

18,490. SappLE for Bicycigs, A. R. Evans, 


Manchester. 
1 Forks for Domestic Purposss, H. B. Graham, 
naon, 
18,492. Brakes, N. E. Boyd, London. 
— Screw ApsustMEnT for Seanners, F. W. Stubbs, 
ndon. 
18,494. Rerarninae Watt Supporter, Z R. von 
Limbeck, London. 
18,495. BicyctE AtarM, A. N. Pierman and W. P. 
Phillips, London. 
18,496. AppLyiInc to LeatHeR Boots 
and H. H. Lake.—(@. F. Butterjield, United 


States. 
18,497. Spinnina Macutnes, V. Bélanger and J. Quincy, 
ndon. 
18,498. Venicte J. Keller, 
on. 
13,499. CoLOUR-GRINDING Process, E. L. Lefranc, 
London. 


Apparatus R. N. Stevens, 
‘ew York. 
H. de M. Wellborne and A. 


13,502. Rim Brake for Cycizs, A. B. Allen, 
18,503. Boxes for ApvERTIsING Purposss, A. P. Negley, 
on. 
18,504. Ticket Casz, C. Guichard and J. Mira, 
13,505. Onpwancge Mountinos, H. H. Lake.—(C. Bona- 
gente, Italy.) 
B. Cars, London. 


13,506. Lamp Extinavisi 

18,507. Vatves, H. Kadac'! 

18,508. ec W. L. Wise.-{(F. A. L. J. Thiry, Bel- 
gium. 

18,509. Caangs, J. G. W. Aldridge, 

13,510. Locks, A. Sérénis, London. 

18,511. Toy Housgs, B. Scheer, London. 

13,512. Mixine Tires, 8. E. Warden.—(L. Weber, 


India.) 

18,518. Usinc Gas for Motive Powgr, J. C. Scott and 
J. C. Henderson, London. 

13,514. Means for Mercerisina Cotton, G. Grandage, 


Liverpoo 
Garment Suspenvers, J. Goldschmidt, Liver- 


18016, Postoarps, G. Wolfrum and K. Hauptmann, 
Liverpool. 

13,517. BowLtne Footer for Greens, H. 
Sugden. Liverpool. 

13,518. Waste for Lavatorizs, A. Catchpool, 


verpoo! 

Mowi1ne and Reaprxc Crops, G. Wood, Liver- 
poo 

a Catcuine Fires, H. Moss and M. J. Brown, 

anchester. 

Pywxvumatic Tires for Cycizs, F. R. Baker, Bir- 
ming) 

13,522. and Macurng, T. Bradford, 
London. 


18 528. Dumprna Scows, J. Atkins, London. 
18,524, PHotocraPHic Cameras, A. H. Rietzschel, 


mdon. 
ae. Envevops, V. L. du Feu and J. de Z. Fernandez, 
on. 
— Ratt Bonp, A. J. Boult.—(F. H. Daniels, United 
lates 
Trees for Cycizs, J. A. Burrows, 
ndon. 
18.528. Pir Props, G. Spencer and F. Chambers, 
London. 
13,529. PropgLiinc Macuinery for Boats, W. E. Crisp, 
London. 


18,530. Praxorortss, C. Smith, London. 

18.581. Sorrenine Skins, R. Birdsall, 
London. 

13,532. Tannino Leatuer, A. J. Boult.—(P. A. D. Prost 
and A, Godard, France.) 

13,5838. PAENYLGLYCIN-O CARBOXYLIC AciD, J. Y. 
Joh —(The Badische Anilin and Soda Fabrik, 
Germany.) 


DisPLayinc ANNOUNCEMENTS, E. W. Smith, 
ndon. 
18,585. Device for HanpLine Money, G. E. Schrider, 


London. 
30th June, 1899. 


Prorecting BEgR-ENGINE Nozzixs, C. Craig, 
on. 
18,587. A “Suretpep Tres,” J. 
itchell, 
18,588. ScaLpiInc MILK, Dairy Ou! mpany 
Limited, and A. E. Frost, London. wns 
13.589. Apparatus, A. C. South, 


London. 
~ Macutygs for Boots, W. H. Dorman, 
01 
13,541. Scourrne and Yarn, J. Rhodes, 
Stafford. 
13,542. Pwgumatic Ink Borrizs, F. M. Sims and J. 
chester. 


Man 

13,548. CycLe Brake Mrcnanism, C. A. Hyde, Bir- 
mingham. 

18,544. A Meat Sarg, T. Dobson, Glasgow. 

13,545. ENveLopes for UmBRELLAs and Parasots, 
A. Ingram and McGowan and Ingram, Limited, 


Glasgow. 
The “ Attison” Music Sroot, J. Allison, 
uddersfield. 


18,547. Zinc-BEARING ComPLEX Orgs, F. C. Blythe, 
Manchester. 
1 
don. 
13,549. Expitopisc Sxots in Mines, N. Schmidt, 
Ruth Lanarkshire. 


18,550. Gas MANTLE 8. Daw, 
nelly. 
Ick Biocks from Tanxs, R. J. 
Li 1. 


verpoo! 
18,552. Tire Fixer, A. Godfray, Guernsey. 
18,558. Stgam Enoings, T. Wilson, Stockton-on-Tees. 
13,554. Biast Furnace S1ac, T. U. Hutchinson, 
Btockton-on-Tees. 
18,555. Macuines for NomBerinec, J. Davenport, 


London. 
13,556. SELF-IGNITING BurNER for Gas, A. Perlich, 


in. 
13,557. PREPARING VEGETABLE A. Krause, 


13,558. Rotary STENcILLING Macuings, A. J. Boult — 
(@. W. Cummings, United States.) 

18,559. ConTROLLING ELECTRICALLY-PROPELLED TRAINS, 
E. H. Tyler, London. 

18,560. Pweumatic Trres, J. R. Bell, London. 

18,561. Ececraic Traction, M. J. Barreau, London. 

18,562. Lirgpoats, J. Y. Johnson.—(H. S. Carley, 
United States.) 

18,563. Tannina, C. O. Natusch, London. 

18,564. Stam GENERATORS, J. U. Parker, London. 

18,565. ConTRoLLNc ELECTRIC The 
British Th m-Houston Company, Ltd.—(4. H. 
Armstrong, United States.) 

13.566. Exectric Circuit Breakers, The British 
Thomson-Houston Company, Ltd.—(C. D. Haskins, 
United States.) 

13,567. Game as an ADVERTISING Mgpium, E. W. Hart, 
London. 


18,568. Pressure Puiats, A. W. Penrose and W. 
Gamble, London. 

13,569. Wincues, J. C. Howell, T. Humpage, and H. I. 
Jacques, London. 

Gas Ewnoine Icntrers, B. MacInnerney, 


13,571. for Crackers, F. E. Jagen- 


berg, London. 
18,572. GENERATING ACETYLENE Gas, J. B. Melhuish, 
Birmingham. 


19,578, Gas Retorts, 8. J. Woodhouse, 


London. 

13,574. ‘Harrow, M. Baurmann, Berlin. 

13,575. Warpross, P. Jansen, Berlin. 

13,576. CALENDER Desk Paps, A. E. Walker, 
London. 

13,977. Boxgs, A. E. Walker, London. 

13,578. Corton, H. E. Newton.—{The Farben- 
fabriken vormals F. Bayer and Co., Germany.) 

for Parser, H. P. Lavender, 


18,580. ACCIDENT Assurance, A. D. Willock and G 
Outram and Co., Glasgow. 
18,581. Cover for Currs, E. Gorrill, 


London. 
13, of Cooxina Recepracies, G. Baumann, 
mdon. 
13,588. Stoppsrine Borris, K. E. Ellis, London. 
13,584. ILLUMINATING ADVERTISEMENTS, J. C. Neyret, 
London. 
18,585. WELDING Mrtats, T. T. Heaton, London. 
18,586. Surpsurtpine, N. J Portsea, ts. 
18,587. Macurines, W. W. Bishop, A. D. 
Owen, and W. A. Haas, London. 
3,588. Drivina Mecuanism, H. H. Lake.—(Z. M. 
Foster, United States.) 


13,589. Maxine Buttons, J. Lecomte, London. - 
590. Preventinc Puncturgs in Tings, T. O. Kent, 


mdon. 
18,591. Incrgasine VeLocity of Sxot, W. 8. Simpson, 
13,592. SasH Loc: F. B. and R. J. G 
KS, joodrich, 


13,598. SeconpaRy Batrsrizs, D. Tommasi, London. 
13,594. Pipg Hooks, 8. Turner and A. Neale, Bir- 


18,595. Dryinc-rooms, C. L. Booth, London. 

13,596. Sash Fastenino, A. Jones and F. Dever- 
Summers, London. 

13,597. Usinc Gases for Motive Powsr, J. C. Scott 
and J. C. Henderson, London. 

18,598. PARALLEL Bep-KNITTING Macurngs, W. Lang- 


London. 
Wravine Ficurep Vetvet, A. Thardy, Liver- 


poo! 

13,600. Paeparine Fiax, R. H. Reade and J. G. 
Crawford, Manchester. 

18,601. Bortizs, W. Smyth, London. 

18,602. Borer W. A. and G. W. McArthur. 
—(A. Price, New South Wales.) 

Coverino, Magdalene, Baroness von Lingk, 

18,¢04. Typgweitine Macunrgs, M. Hearn, London. 
18,605. Connections for Fiat-sottom Ratts, V. R. 
artel, London. 
13,606. FoorBaLt and ATHLETIC Boots, G. H. Hickson, 


mdon. 
Hawspies for &c., M. Cosset 


mdon. 

13,608. VeLocirepss, J. J. Mason, London. 

18,609. Caninets with Risinc L. H. Elling- 
ton, London. 

13,610. CoLtapsisLe Letrer Portroxio, J. Hilbert, 
London. 

13,611. Exorvgs, C. de Clercq, London. 

13,612. Garment Fasteninos, B. F. Orewiler and G. 
H. Reinberger, London, 

18,618. Automatic Gas Licuters, D. J. Archer 


n10n. 

13,614. Device for Mecuanism, J. D. 
illiamsen, jun., on. 

18,615. Exrractine Bismuin from Orgs, J. Ranald, 


ndon. 
13,616. E.ecrric Meters, Evershed and Vignoles, 
Ltd., and 8. Evershed, London. 
13,617. EtecrricaL Mgasurinc InstrumMENTs, E. C. 
Régel and A. G. H 
18. SADDLE Paps, K. H. S 4 
ter, London. 


lst July, 1899, 
13,619. Kwitttna Macurngs, A. Robinson and W. H. 


tt, n. 
13,620. Last for Boots, J. Robinson and G. E. Graves, 
Gateshead. 
13,621. for L. Davis, Bir- 
ming 
18,622. gg Brake, W. T. Fisher and J. Nixon, 
ventry. 
Kyittinc Macuines, H. Foulds, 
Not 


18,624. J. 8. Haswell, Leicester. 
18,625. Fotp1ne CLotn, W. Elliottand P. Higson, Man- 


18,626. Corrine Lone Suavines, T. N. Robinson, Man- 
ester. 

Rims and Tires of Carriaces, J. Lang, 
Ow 


jasgow. 

18,628. Loom Pickers, E. Rowley and A. F. Hall, 
Huddersfield. a 

18,628. Draucut Exciuper, R. 8. Smethurst, Man- 


13,630. Maxine J. Staincliffe, Oakworth, 
near, Keighley. 

18,681. Lowgrinc Sips’ Boats, W. McQuoid, jun., 


Glasgow. 
~— CoLLAPsIBLE CARDBOARD Box, A. Smail, Man- 


ester. 
yaaa Fitters, E. C. Mills, Man- 
ches 
13,684. Drawine Pen, F. Gaufroy, Manchester. 
13,635. Dryinc WooL, T. Gill, Heckmondwike. 
13,686. CarTrincgs, H., E., and F. Hammond, Man- 


r. 
18,687. Permanent Way of Raitways, A. Galloway, 
Glasgow. 
18,688. Expanpinc Borrno Bars, E. Fleming, Halifax. 
18,639. Striprine Fiats,” W. Rhodes, Manchester. 
-sasH Fastener, J. B. Parsons, 


18,641. Preventina Water J. Schratzen- 
staller, Leicester. 


13,642. Corsets, R. Latimer, Leicester. 

12,643. Lawn Gotr, J. K. Cummin, Midhurst, Sussex. 

18,644. Cieaninc Tusss, W. Fox and H. 

verack, Leeds. 

13,645. ARTIFICIAL Stone Siass, J. Knight, London. 

18,646. ELecrricaL Apparatus, T. D. 
Hollick, London. 

13,647. Knoss for Curtain Porgs, G. Smith, London. 

13,648. Sautrers, The Thoraton 
Pickard Manufacturing Company, Ltd., and C. G. 


Woodhead, Manchester. 
18,649. Bakers’ Ovens, C. Hawkins, 
18,650. Bonps for ELectric Taamways, W. E. Kenway, 


London. 
13,651. CiGARETTE- MAKING Macuinzs, B. Baron, 
mdon. 
18,652. Garters, The Bifurcated Rivet Company, Ld , 


and F. Via!, London. 
18,653. Drivinc Macuanism of Mutes, T. Mitchell, 


don. 
18,654. Luaeacr Carriers for Cycizs, A. C. Downing, 


on. 
18,655. Corsrts, V. Robinson, London. 
18,656. Brakes for Morok Venicies, H. Leitner, 


London. 
13,657. Dyxzinc Corton, O. Imray.—{The Farbwerke 
vormals Meister, Lucius, and —— Germany.) 
on. 


ndon. 

18,661. Seats for TRamcaR Purposes, E. Anderson, 
London. 

18,662. ACETYLENE Gas GENERATING APPARATUS, J. 
= bane E. W. Sprott, and Acetylite, Limited, 
London. 

ee ee A. G. A. Harness and R. C. Spurin, 

mndon. 

13, Suprortine Device for Bicycuizs, 8. A. Bhise, 

ndon. 

1 Propuctne ARTIFICIAL MaRBLE, F, Heyden, 


ndon. 
18,666. THREE-COLOUR PHotocRapss, G. Selle, 


mndon. 

1 pl Guarp for CrrcuLtar Saws, H. J. Sansom, 
don. 

13, Gas, G. C. Fricker, 
mdon. 

MoToR-PROPELLED VEHICLES, E, Latham, 


mdon. 
Maxine Provectites, R. A. Hadfield, 


on. 
18,671. VentciE, the British Motor Company, Limited, 


and C. 

18,672. Exrractinc Merats from their Orgs, The 
Golden Link Consolidated Gold Mines, Limited, and 
H. J. Phillips, London. 

18,673. A HNICAL Toy, H. Kattmann, 


London. 
18,674. IncanpEscentT Gas Heatino, P. G. de Schodt, 
London. 
8rd July, 1899. 
18,675. IsstRUMENT for CLEANING Knives, G. H. Ellis, 


18,676. Butrer SHow Sranp and Cooxsr, W. J. Allin, 
18,677. MECHANICAL Morton, A. Farnell, Coventry. 


13,659. J. McKay, London. 
for Rope P.and E. Thompson, 
‘ t 


4 


54 


THE ENGINEER 


Jury i4, 1899 


18,678. Brake Futcrum Cuips, A. Farnell, 


ven 
18,679. CoRNICE-POLE Bournar, London. 
18,680. Sarety Retrarntnc Mecuanism for Lirts, 8. 
askins, London. 
18,681. Sasa Fastensrs, 8. Haskins, Birmingham. 
18,682. Inxrne-Paps, A. C. Kley, Liverpool. 
13,683. Printine Apparatus, A. C. Kley, Liverpool. 
18,684. Fanticut Opgners, C. F. Gray, Birmingham. 
18,685. Cycte Bars, W. Edwards, Liverpool. 
18,686. Surrr, W. Taylor, Manchester. 
18,687. CORRUGATED IRON Fasteners, W. Morgan, 
Dunblane, Perthshire. 
18,688. CovpLine me Rattway METALs, 
G. Hunnable, Braintree, Esse: 
— Harcusr, R. and E. Thomas, Porth, Glamorgan- 


18,690. Frax for Hecxiinc Macurngs, J. 
Anderson, Dundee. 
13,691. ADVERTISING AppaRaTus, W. Snelgrove, Shel- 
don, near Birmingham. 
18, 692. OvrpooR FEEDING APPLIANCE for Suesp, M. A. 
R. and R. Neaverson, Peterboroug! 
18 698. StaBLE AppLiaNnce for Horsgs, M. A. R. and 
. Neaverson, Peterborough. 
13,694. VenTILaTING Etgcrricat Conpuctors, F. F. 
Bennett and A. W. Thomas Manchester. 
1 Recrprocatine Motors, J. W. Hinchley, 
18, 96. and other Gear E. Williams, 
on 
18,697. CLEanING Topacco Prpgs, F. A. Pyke, Keighley. 
13,698. Huss for WHEEts of VELOcIPEDEs, F, A. Pyke, 
Keighley. 
18,699. Tosacco Pipg, I. C. Brown and W. Trives, 
London. 
18,700. ATTACHMENT for Tex-squargs, T. H. Roden, 
Trent. 
8,701. Heatixc Water by Sream, R. E. Phillips, 
18,702. Door Bouts, A. G. Bayles, New York. 
18,703. ManuracturE of TETHYL-MORPHINE, J. F. von 
Mering, Germany. 
13,704. Curtine the Narts of the Hanns and Feet, A. 
. Dodge, Birming! 
18,705. MatcHes FREE from YELLOW PxrospHorvs, R. 
H. Jude, Newcastle-on-Tyne. 
18,706. PaNTOGRAPH ENGRAVING Macurngs, W. H. Lock 
and M. Barr, London. 
PantToGRaPH ENGRAVING Macuinrs, W. H. Lock 
d M. Barr, London. 
08. Encravine Macuings, W. H. Lock 
M. Barr, London. 
18,709. UNIVERSAL Jom, W. H. Lock and M. Barr, 
London. 
13,710. Hammer, W. F. Reed, London. 
13,711. SLEEPING AccomMMODATION in RarLway CaRRI- 
aces, W. Aitken, London. 
— Locks for Batt Bsarrinas, F. Myers, 


13. “Pir Tannack, J. H. Curling and Curling’s 
Tannery, 1 Limited, London. 
13,7 Presses for FoRMING Tusss, E. Eberhardt, 


ion. 

18,715. Mowrne Macurygs, G. Farris, London. 

13,716. Rotter Riu Brakes for Crouzs, W. R. 
Edwards, Bexley Heath, Kent. 

18,717. Mountine the FounpaTion of Carp 
A. Kern, London. 

13,718. Daivine Cua, J. H. Hall, London. 

18,719. ToBuLAR Masts for WIRELESS TELEGRAPHY, J. 
A. Fleming, London. 

18,720. Comprngp Sxetcuine Seat and East, E. T. 

Wood, London. 

13,721. PAPER-MAKING Macutxzs, P. A. Hellstrim, J. 
Bentley, G. Bentley, and J. Nuttall, London. 

18,722. Winpow Sasugs and Frames, F. T. Wonnacott, 
London. 

13,723. Propuction of Gas, L. J. F. Nicolai and A. 
McNab, London. 

18,724. Comprngp Rack, T. Atkinson, London. 

13,725. Musicat Instrument, 8. L’E. Malone, London. 

18,726. Pickinc Apparatus for Looms, J. von 
Miniszewski and T. von Mohl, London. 

18,727. Hooks for Swines, T. Cruwys, London. 

13,728. DistiLLation of Woop, A. B. Singe. and D. 


yi, on. 
18,729. ORNAMENTING TEXTILE Faparics, E. H. Fuller, 
mdon. 
18,730. A. Cadot, C. and J. Ullmann, 
ndon. 
Exectric StoracE Batreriss, G. V. Lagarde, 


mdon. 
Storace Batreriss, C. E. Lee, 
ondon. 
ExciTInc ALTERNATING-CURRENT Dynamos, C. 
D. Abel.—(La Société Anonyme pour la Transmission 
de la Force par l’ Electricité, France.) 
13,734. TunE-sHEET for MECHANICAL 
Oroays, D. Imhof, London. 
18,735. Metat Opsects, C. D. Abel.—(Gesell- 
— fiir Huber Pressung C. Huber and ©)., Ger- 


many.) 
18, 736. Cyutinpers for C. D. Abel.—(Gesell- 
—_ Siir Huber Pressung C. Huber and Co., Ger- 


y-) 
13,737. for Bicycuzs, B. F. Bovill, London. 
13,738. INCANDESCENCE Ort Lamps, C. UC. Bruckner, 


London. 
13, se mates Gear of Motor Cars, F. C. Blake, 


13, 740. —— Systems, R. J. Copeland and A. E. 
tterson, London. 
13,741. Brypers, R. J. Copeland and A. E. Chatterson, 


London 
13,742. Sxmvens, R. J. Copeland and A. E. Chatterson, 


on. 
13,743. CasH Recisters, The National Cash Register 
Company, Limited.—(7. Carney, United States.) 
13,744. PRESERVING PgRisHaBLe Foop, W. Lanwer 
and E. Riiping, London. 
13,745. Mitre Boxes, W. P. Thompson.(W. Z. 
Gordon, United — 
18,746. Potrer Leoornes, A. Simon, London. 
13,747. Motor Cyctg, E. L. ion. 
13, 748. Burner for Vaporisep Liguip W. 
Gilts tsch, London. 
13,749. Hox for Root Crops, A, Creasy, London. 
13,750. Discuarcinc Guys, lL. B. 
. Edwards, New South ey ) 
18,751. Growin Fruit, E. D. Smith, 


ndon. 
18,752. ANEMoMETERS, W. H. Tingey, London. 

13, 758. Boot Trezs, J. W. Ottley, London. 

13, 754. for Cannings, &., J. W. Ottley, 


pat 
13,755. in Ciocks, F. B. 
Nicholson, London. 
18,756. of SuLpHtpe Orgs, W. J. Engledue, 
ndon, 


4th July, 1899. 
13,757. Protector for Buack-teap, 8. Phillips, 


on, 
for Prpats, A. L. P. Chasles, 
ndon. 
13,759. for Sutps, J. Bell, Liverpool. 
18,700, -caRps, W. Shackleton, 


13,761. Moutpinc Fiowsr-pots, W. E. Clark and A. 
Edwards, Derby. 

13,762. Bep-insect Catcuer, W. Pain, London. 

13; 763. Toys, J. Shipway, Bolton. 

13-764. SLipInc WINDow Sasugs, R. L. Williams and 
T. Payne, Chester. 

13,765. Wispow Casgements, R. L. Williams and T. 
Payne, Chester. 

13,766. Securinc Musican Scores, A. Raahange, 
Stockton-on-Tees. 

13,767. Disc Reoister, R. Macdonald, Leicester. 

13, 768, Harrows, C. Sore’ Kingston-on-Thames. 

13,769. EXPLOSIVE SuE.is, J. W. Reno, Kingston-on- 
Thames, 


18,770. for ARTILLERY, C. H. Frybarger, 
-on-Thames, 

18,771. Propucine ALKALI and CHLoring, P. Naef, 
New York. 

18,772. Ratstna and Srackinac Hay, W. Marsland, 
Manchester. 

a. Execrric Traction, 8. P. Thompson and M. 
alker, London. 

18,774. Courter for 
eee, T. Rollwell and J. Wm. Sumner, Farn- 
wo 

18,775. MgRcEeRIsING WovEN Pasrics, T. R. Stuart, 
W. Pickup, and W. Knowles, Manch 

13,7 and Rovine 8. Wood, Man- 
ches' 

and Reapine Macurngs, T. Eddleston, 


ax. 
Casa Boxss for Tram Conpuctors, F. Spencer, 


18,779. Bannata, T. Larkin, Newcastle-on-Tyne. 

13, 780. NEWSPAPER FoRMES, J. C. Petch and H. J. 
Holder, Birmingham. 

18,781. —, EHICLE Couptincs, E. H. Thomas, 

pton. 

18,782. Pygumatic Tires for CycLe WHEELS, H. Leigh, 
Manches' 

13,783. AIR Hxarersand Recenerators, E. D. Young, 


iw. 
18,784. pond for Prosgctites, H. P. Merriam, 
for H. P. Merriam, 


ACETYLENE Gas, H. and F. 
Sunderland, and G. M 
PAPER-MANUFACTURING T. Bishop, 
mdon. 
DovetaiLinc Macuines, J. E. Erickson, 
13,789. for Pyzumatic Tires, C. Hofmann, 
Manches' 
138,790. ApPLIANcEs for Currina Nats, W. Dick, 


Glasgow. 

18,791. Crown Cork Curr, M. McCarty, Cheltenham. 

13,792. Mowsrs, G. C. Bingham, Lon on. 

18,798. Sarety for Cycies, W. Shone, 

mdon. 

18,794. SroracE Packacgs, M. Falk, London. 

13,795. ‘‘Comrort,” W. J. Spriggs, Bristol 

13,796. VARIABLE-SPEED GER, T. Pease, Liverpool. 

13,797. Conveyors for Coat, E. G. Brewer.—(C. W. 
Hunt Company, United States.) 

13,798. Gun Carriacss, A. Reichwald.—(The Firm of 
Fried Krupp, Germany.) 

13,799. ORDNANCE Saosin, A. Reichwald.—(F. Krupp, 
Germany.) 

13,800. MoToR- DRIVEN VEHICLES, P. H. Stevens, 


London 
18,801. and Enormg Pipss, H. F. Parshall, 


mdon. 

18,802. Mergers, The British Thomson-Houston Com- 
pany, Limited.—(&. Thomson and F. P. Cox, United 
tates. 

1 nel ConTROLLING Runaway Horsgs, G. Nobes, 

mdon. 

18,804. Execrric Motors, P. M. Justice. — (The 
Electric Manufacturing Company, United 
tates. 

13,805. Generatinc Gas, O. Imray.—(F. C. Wilson, 
States.) 

3,806. O. Imray._(C. Kuhlewind, 
States.) 

18,807. INCANDESCENT MAnTLE Supports, A. Bachmeyer, 


ndon. 
A. J. Boult.—( W. S. Sharpneck, United 
tai 


tes.) 
13,809. Szats, H. S. and F. G. Sage and F.,J., and J. 
wes, London. 

18,810. Snips, A. J. Boult.—(P. Manchinand L. Bou- 
dreaux, France.) 

13,811. WeLtpinc Merats, A. J. Boult.—(The Copper 
and Steel Welding Company, United States.) 

18,812. TypewriTING, C. Spiro, London. 

18,813. VENTILATING Apparatus, A. J. Boult.—(J. 
Lechieu and B. Bastin. Belgium.) 

18,814. PRreventiInc Saips Fioopine, 0. Holtken, 


London. 

13,815. Srzam Vaccum Pumps, W. R. Emerson, 
London. 

18,816. Sugars for Courtine Sueet Mert, G. Thuillier, 


don. 

13,817. Stoves, C. Linzen, jun., E. Demmer, E., 
, E. and R. Disselkamp, Barmen, Germany. 

18, 818. Groves, D. H. Murphy, London. 

13,819. Maeyetic Crrcuir Breakers, C. E. Starr, 


ndaon. 
13,820. Szwinc Macutygs, 8. H. Wheeler, London. 
18,821. Cases, H. H. Lake.— (Orient Manu- 
facturing Company, United States. 
13,822. Surps’ Loos, E. J. Deegan, don. 
18,828. Cortox BEATERS, J.T. Ward and B. Curtis, 
n 
13,824. VentiILaTors for M. Butcher, 
London. 
13,825. Sions, J. M. Barrett, London. 
13,826. ELEcTRopEs for STORAGE Batrerizs, L, 
Tobiansky, London. 
13,827. Mecuanisms for TRANSMITTING Power, M. H. 
Smith, London. 
13,828. EXTINGUISHING Canpizs, L. Piscopo and G. 
London. 
CoIn-FREED Apparatus, A. Friedsman, 
London. 
ne of Coat-cas, E. Besemfelder, 
mdon. 
13,831. Toora Brusses, C. W. Richards, London. 
13,882. TREATING PHOTOGRAPHIC PLaTEs, 
Wethered, London. 
18,833. HERMETICALLY CLosING Boxgs, W. P. Thomp- 
son.—{J. Lie, Norway ) 
13,884. CaLcrninc Furnaces, W. P. Thompson.(W. 
B. Devereux, United States.) 
13,835. ILLuMiNaTING Fountains, J. O. O'Brien.—(H. 
L.H 
BBIES for ess, . Ren- 
shaw, and J. J. 
18 Comsrnvorio of D of Dryina Macuings, R. Simon, 
mdon. 
13,838. FLUID-PRESSURE.ENcrings, G. De Camp and E. 
B. Roth, London. 
13,839. ComBrngD Roap and WaTER A. 
Théodoridés, London. 
18,840. Ciosinc Puncrores in Trees, I. Hendrickx. 
—ti Broquet and C. Dethier, Belgium.) 
18,841. Apparatus for Boats, R. Haddan.— 
(1. Lehman, United States. 
18,842. MANIFOLD Sueets, R. J. Copeland — 
18,848. for G. W. 8 and M. 
Gratz, London. 
18, Coupousp G. H. Everson, 
13,845. PREVENTING ACCIDENTs on P, P. 
Guibert, London. 
18,846. Composition from Fisrx, W. J.Cordner, 


London 
13,847. Tine-ARASURINO Apparatus, C. A. de Chapeau- 
rouge, London. 
18,848. Braxgs, 8. 8. Dallmeyer, 
13,849. IncANDESCENT Lamps, J. Atherton, 
London. 
5th July, 1899. 


Puzzue, W. Roper, London. 
Doors for GENERATOR Prant, 8. W. Ludbrook, 


18,852. — Wuegts, G. T. Link, Staplehurst, 
ent. 
13,853. Hoox, 8. Wharton, Birmingham. 
13,854. Apparatus, L. Mansfield, 
13,855. “Sicut RULE Invicator, W. Pilkington, 


ndon. 
13,856. Opgn and Ranozs, W. E. Jaques, 
Leamington Spa, 


18,857. TRANSMITTING Power, A. G. New and R. Donkin, 
oking, Surrey. 
18,858. Stgam Enoings, A. E. Line and J. Abraham, 


Manchester. 
13,861. Corkscrew, H. Hardeman, Birmingham, 
18,862. Tins, J. Paul, Glasgow. 
18,868. CURTAIN-RAISING Drv for Portrere Rops, 
saetlen Chisholm, and Co., B 


Trees for Vexuicies, W. F. Hill, 
18,866. Pumps, R. Richardson and F. Matheson, 


3,867. STRAIGHTENING Tron, W. R. Lysaght and J. C. 
Bell, Wolverhampton. 
18,868. y= H. Brecknell, E. M. Munro, and H., I. 
ristol. 
869. ConTROLLING the of Steam Enarnegs, J. 
Waterford, Ireland. 
18,870. Srop VaLves for Sream, E. Williams, Walker, 
near Newcastle-on-Tyne. 
18,871. Rerricgrators, C. E. Chisholm and F. A. 
Kerns, Ontario, Canada. 
13,872. for HoLpinc Yarn, W. Coventry, 
anchester. 
Couptines for Veuicuges, W. A. 
Marshall, London. 
18,874. Curo.as, A. Eadie, London. 
18,875. REFRIGERATING APPARATUS, E. Edwards.—(H. 
Geppert, Germany.) 
18,876. P. Porges and R. Klein, 


mdon. 
18,877. EncRavinc Macuinegs, W. H. Lock and P, C, 
Lawless, London. 
18,878. Hince Leaves, L. Antony, sen., London. 
18,879. Garrsrs, J. M. Dennison, London. 
13,880. Vatve Gear, J. Riekie and H. Shield, 


ndon. 
13.881. — Pressks, G. Howard and G. Gibbs, 


ndon. 

13.882. Coverinas, A. Berhard and M. 
Zagury, London. 

18,888. WsaTHeR - PRooF Jornt for 
Winpows, A. Tomlinson and W. Philli 

18,884. GATHERING and TRANSPORTING AY, Cc. Cottis, 
London. 

18,885. Borrtinc Macutngs, F. F. Shelvey, London. 

18,886. Drivinc for PowER-DRIVEN VEHICLES, 
a Molas, E. J. Lamielle, and A. H. F. Tessier, 

ndon. 
Rirtep Fire-arms, J. Formby, 


on. 
13,888. Intomaxatixa Gas Apparatus, J. M. Hadden, 
Lon 
13,889. Appiiances, J. O. Osman, 
Lon 


don. 
13,890. IMPRovED GuN Sicut, W. H. Chambers, 
London. 
18,891. Corsgts, L. P. C. Packwood, London. 
18,892. Couptixas, W. C. Wesley, and T. and 
J. M. Mitchell, London. 
13,893. ANNEALING Furnaces, H. Timmler, London. 
18,894. CoIN-FREED ApPpaRaTus for SELLING Goops, 
8. Myers, London. 
18,895. Houses, E. Payart, 
London, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


623,446. Banp Saw Guipg, H. Vedder, Rotterdam, 
N.Y.—Filed November 1st, 1898. 

Claim.—(1) In a band saw guide, the combination 
of a rotatable disc, the face of which near its periphery 
supports the back of the saw, with discs having their 
faces supporting the sides of the saw adjacent to the 
work, the face of the rear dise being in front of the 
centres of the side- -bearing discs, so that all yd freely 
rotate as the saw travels past them. (2) In a band 
saw guide, the combination of a carriage in two hinged 


623.446] 


, with a catch for securing pests 


the 
lise C for the back the saw, havin, 


sleeve-bearing in the fixed of the carriage wit! : 
set-screw bearing inst the sleeve, and upper and 
lower pairs of discs D, E, having longitudinal adjust- 


ment and bearing against the sides of the saw, one 
dise of each being in the fixed and one in the 


hinged part of the carriage. 


623,572. Gas-LicHtIna Device, A. Simonini, New 
k, N.Y.—Filed June 24th, 1898. 
iting device ‘for gases and vapours, 
of inary heater containing cerium 
or ani in substantially the propor- 
tions stated, pte an open enveloping cage or ho! _ 
formed of wire of the platinum group. (2) An 


igniting device for gases and vapours, comprising a 
heater capable of gases and 
condensing them, and a foraminous enveloping cage or 
holder formed of wire of the platinum group. (3) The 
herein-described lighter couaptidion a fabric impreg- 
nated with a platinum-thorium or platinum-cerium 
solution and rolled into compact form, and a cage or 
holder 8 enveloping the fabric and formed of wire of 
the platinum group. 


Pitz ror MaNuracturine Swarts, &., R. 
Carter, Pittsburgh, Pa.—Filed January 2th, 


i600. 
Ctaim (1) A pile for the manufacture of 
&c., co two or more layers 


shafts, 
formed of spirally Cotled and one or 
of billets ged parallel with the 
coiled billets a and alternating there- 
with, substantially as set forth. (2) A le for 
the manufacture of shafts, &c., consistin, ft two or 
ts, one of 


more layers formed of spirally-coiled bi 


said layers forming the interior of the pile, 
more layers of billets arranged parallel bay ith ae of 


6256 


the coiled billets and alternating therewith, substan. 
tially as set forth. 


il 6th, 1898. 
Claim.—In an electric third rail, the combination of 
a normally dead rail formed of conducting material 
and made hollow throughout its length, a naked con. 
ductor extending longitudinally through said rail 


fulcrumed arms supportin; ing said conductor out of 
electric contact with said rail and extending through 
to the exterior of the latter, and means for auto- 
matically actuating said arms and moving said con- 
ductor into contact with said rail. 


623,853, FOR BREAKING Marat, ¥. 
Ward and H. W. Lash, Shejield, England.—Filed 
16th, 1898. 
Claim.—In a paratus for breaking metal rails, &c. r 
the combination of projections, arranged at 
a distance apart, to receive the pressure of the article 
while being broken, a ahydraulic ram arranged in front of 
and between said y projections, a valved box 
taining two chambers, ‘one of the said chambers 
having a passage connecting it = i source of 
pressure, and a second ing from said 
chamber to the hydraulic cy feder i in front of the 


Snattion 


and forming a 
etween the source of pressure and the cylinder in 
front of the plunger, the other chamber being in com- 
munication with the cylinder = the hydraulic ram 
behind the plunger, a valve in each of the said 
chambers, a spring or springs for normally retaining 
the valves closed, a lever or equivalent means for 
rating the valves alternately so as to cause the 
nger the ram to be moved alternately in — 
Girections, substantially as and for the purpose herein- 
before described. 


623, one, Cusnionep Car Wuest, C. H. Cameron, 
Chicago, Ill.—Filed January 28th, 1899. 

Claim.—In a cushioned car wheel, the combination 
with the rim 8, formed with the internal annular rib 
9, having plane meetin, = dy of the body portion 2, 
formed with the ann diagonal flange 8, the con- 
centric dise plate 5, formed with the corresponding 
annular diagonal meeting flange 4, the continuous 


tes 


KD 


annular cushion 10, interposed between the plane 
meeting faces of the rib 9 and the plane meeting faces 
of the flan 8, 4, and the C-shaped resilient con- 
ductor bond, seated in said cushion and having its 
free ends in’ contact with the body portion and the 


rim of the wheel vely, substantially as and for 
the purpose set f 


i 
a 
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[By our Special Commissioner. ] 
No, I. 

Ar the end of 1887 a Committee of the Master Car 
Builders’ Association reported that there was not a single 
prake device then in use which was safe to put on freight 
trains. At the present time, or twelve years later, the 
Westinghouse brake is applied to about 90 per cent. of 
the passenger cars, 55 per cent. of the freight cars, and 
95 per cent. of the locomotives. The brakes other than 
the Westinghouse are very few, and very little used. 
The total equipment with train brakes for the years 
ending June 30th, 1895 and 1897, was as follows :— 


Brakes. 1895. 1897. 
Westinghouse ... ... ... ... 345,836 503,214 
New York... my 12,391 19,947 
Boyden ~ 1,491 411 
Eames vacuum ... 937 813 
Crane ... zc 3 189 
Lansberg 601 30 
Various 1,219... 659 


The Eames vacuum brake is not used at all in freight 
service, and not in passenger service on ordinary rail- 
ways. It is confined almost exclusively to a few small 
unimportant lines, and to the New York elevated railways. 

After this brief digression on the subject of continuous 
automatic brakes for freight trains, we may take up the 
question of the influence of the automatic coupler upon 
the safety of the employés. It must be explained, how- 
ever, that any figures on this point are at best incomplete, 
owing to the difficulty of obtaining complete records of 
personal injuries, and the difficulty of properly classifying 
them as to their causes. Many men who get hands 
crushed, or lose a finger or two, keep quiet about the 
accident for fear of losing their positions, and either 
return to work or drift into other employment. The 
accident records, therefore, are apt to be incomplete. It 
is reported that on the railways in the State of New York 
alone the casualties to employés for the years 1883-1884 
were as follows :— 


Total Accidente. Coupli: d U: 3 

1884... ... 147 386 
Total ... 322 [| 716 


In 1887 about 13 per cent. of the fatal accidents, and 
47 per cent. of the injuries to employés were due to 
coupling and uncoupling. In 1889, when the link-and- 
pin coupler was in most general use, 300 men were killed 
and 5757 injured in this work; while in 1890 the num- 
bers were 369 and 7841 respectively. During the five 
years 1893-1897 the total number of casualties—from all 
causes—reached 9957 men killed, and 138,400 injured ; 
while the total number of employés in 1896 was 831,700. 

On one individual road, en as an example, the 
introduction of the automatic coupler has been found to 
effect a very material reduction in accidents. This is 
shown by the following figures, which represent the 
percentages of the accidents in coupling and uncoupling 
to the total number of personal casualties on that rail- 


1891 ... 28°6 percent. 1894 ... 23°2 percent. 
1893 We. =;, 1896 


The Interstate Commerce Commission, in its report for 
the year ending June 80th, 1897, showed a marked 
reduction in the total number of men killed in that year 
as compared with the number killed in 1893, and also a 
reduction in the number killed and injured in coupling 
and uncoupling. It stated that the ratio of the number 
of trainmen killed to the total number of trainmen had 
been reduced from 1 in 324 in 1893 to 1 in 605 in 
1897. This, while gratifying in itself, and as indicating 
the beneficial influence of the automatic coupler, cannot 
be attributed wholly to the latter. In part, the result is 
due to a general reduction in all classes of accidents to 
employés. Thus, the number of men killed by being 
struck by overhead obstructions decreased 424 per cent. 
during the same four years. This was owing largely to 
the extensive introduction of continuous brakes for freight 
trains, and the consequent removal of the necessity for 
men walking along the cars to set the brakes by hand. 

The following tables, Nos. IV. and V., present an 
interesting and instructive summary of statistics of 
accidents to railway employés :— 


1V.—General Summary of Accidents to Railway Employés. 


1893. 


| 
| Decrease 


United States. 189%. | per cent. 


Employés, all classes. ...| 873,602 | 823,476| 6 
Employés killed ... ... ... | 2,727] 1,693] 38 
Ratio of killed to total ... 1in320|1in486; — 
Employésinjured ... ... 31,729 | 27,667 | 12°8 
___Ratio of injured to total ..| lin27/} lin380) — 
Trainmen (exclusive of enginemen and 
Trainmen killed in coupling accidents... 310 147 | 52°4 
__ Ratio of killed to total trainmen...| 1in324/1in605, — 
Employés of all classes killed in coup- 
s tio to total number of trainmen) 1 in 232 | 1 in 415 -- 
_ Employés of all classes injured in coup- 
ling accidents 21,277| 6,288) 44°83 
Great Britain. 
Ratio of killed to total ... | — |1in822) — 
Employés killed in coupling accidents.... 19; — 
Ratio of killed to total trainmen.... -- | 1in 960 - 


The employés killed in coupling and uncoupling in 
the United States and Great Britain in 1897 were 12°64 
per cent. and 3°36 per cent.—or 1 in 80 and 1 in 80— 
respectively, of the total number of employés killed in 
these countries during the same period. 


TaBLE V.—Summary of Accidents in Coupling and Uncoupling,\ were passed by the Switchmen’s Association. 


1890 1893. 1897. 

Number of trainmen* ..._ ...| 85,247 | 100,496 | 88,995 
Number killed ... ... ... 265 310 
Ratio of killed to total 1 in 322 |1 in 324 |1 in 605 - 
Number injured... ..._...| 6073 8753 4698 | 52,518 
Ratio of injured to total lin 14 | 1 in 12 | 1in19 

Number of switchmen, watch- 

men, &c. ... ... ... «.-| 37,669 | 46,048 | 43,768 
Number killed ... ... ... 75 1¢ 58 679 
Ratio of killed to total ...|1 in 502 in 422 |1 in 755 
Number injured... 1528 1325 | 14,443 
Ratio of injured to total ...| 1 in 25 | 1 in 20 | 1 in 33 — 
Number of other employés 
29 14 9 lll | 
Number of other employés 
241 234 260 2025 
Number of trainmen, switch- 
men, and watchmen _..,| 122,916 | 146,444 | 132,763 
Number killed ... ... ... 340 419 205 - 
Ratio of killed to total _.../1 in 362 |1 in 350 |1 in 648 - 
Number injured... ..._ ... 7601 | 11,043 6023 _ 
Ratio of injured to total ...| 1 in 16 | lin 13 | 1 in 22 _ 


* Exclusive of and firemen. pee 


In concluding the statistical part of this article, Table 
VI. is given, showing the relations between the mileage, 
rolling stock, safety appliances, employés, and personal 
accidents for a term of years. The increase of casualties 
in 18983 over 1889 is undoubtedly due in large part to the 
partial introduction of the automatic coupler, which, 
being unfamilar to the men, they were not skilled in 
handling when coupling them. to the ordinary drawbars. 
Another important cause of the variations in the number 
of accidents is the variation of traffic conditions. In busy 
years, with heavy traffic and more numerous trains, the 
accidents will naturally be greater in number, though not 
necessarily in proportion. In dull yearsand hard times, 
the decrease in traffic and in number of trains and em- 
ployés will naturally result in a decrease in the number 
of accidents. It is to be noted, also, that in Table No. 6 
the trainmen include firemen, as these men often couple 
up engines. The enormous passenger traffic of 1893 was 
on account of the Chicago Exhibition :— 


At the 
hearings held by the Interstate Commerce Commission 


Eig't y's | in 1891, in regard to the advisability of obtaining 
1890-1897. | national legislation upon the 


coupler question, the 
representatives of the yardmen and switchmen com- 
plained that the confusion was so great that they would 
| prefer to have the automatic coupler abandoned. This 
' was on account of the difficulty in coupling the auto- 
| matic to the non-automatic couplers; but the represen- 
| tatives were officials of a labour organisation, and the 
| views then expressed were directly opposed to those 
| expressed in 1889, as noted above. In 1897, however, 
| all the employés’ associations united in opposing an exten- 
sion of time of five years for the complete equipment 
of all freight cars with automatic couplers and air 
es. 
| Apart from the side issue introduced by organised 
labour, it is not difficult to find a reason for such'a 
| change from favourable to adverse views as above 
‘noted. At first, the men were anxious to secure the 
| safety so loudly claimed on behalf of the automatic 
coupler. As its introduction slowly progressed, how- 
| ever, they realised the extra difficulty and danger due to 


| coupling different types of couplers. With a uniform 


| coupler, as the link-and-pin type had been, the work was 
| purely mechanical, the nan making the necessary -move- 
| ments almost involuntarily. With two entirely different 
| types in use, one of which had various forms of operat- 
|ing mechanism, a man had to rapidly examine the 
| two couplers, and think how they were to be coupled; 
| which mental act had to be performed under trying 
| conditions. Naturally, therefore, the men thought it 
| would be preferable to return to old and familar condi- 
| tions rather than struggle on through the difficulties 
| incident to a period of change, even though the final 
| results would be for better and safer conditions in the 
| future. In any case, the men should be instructed as 
| to the make and operations of the automatic coupler in 
the same careful way that the trainmen are instructed in 
| the operation and handling of the air brake. 
| Additional force was given to their objections, however, 
| by the fact that in actual practice the different makes of 
| standard M.C.B. avtomatic couplers will very frequently 
' fail to inter-couple. This defect is not inherent in the 


TABLE VI.—Statistics of United States Railways. 


| | 
1889. 1893. 1€95. 1896. | 1€97. 
Miles of railway 157,758 176,461 180,657 182,776 | 184,428 
Passenger train miles 335,618,770 | 317,565,615 | 332,854,218 335,018,605 
Passengers carried ... 593,560,612 | 507,421,362 | 511,772,737 489,445,198 
745,119,482 697,761,171 765,891,385 741,705,946 
29,036 34,7 35,699 35,950 | 35,986 
Ditto with automatic couplers... 222 3,936 | 6,462 8,635 | 9,620 
Ditto with air brakes... ... .. 17,995 27,660 | 30,065 31,532 32,361 
Number of passenger cars ... ... 25,665 31,334 33,112 | 33,003 33,626 
Ditto with automatic couplers ... 23,348 30,466 31,971 31,846 32,661 
Ditto with air brakes ... ss 23,540 30,562 32,384 32,413 33,078 
Number of freight cars ... em 854,031 1,013,307 | 1,198,119 | 1,221,887 1,221,730 
Ditto with automatic couplers ... 46,644 216,923 | 366,985 | 500,233 | 629,399 
Ditto with air brakes... ... 66,513 194,141 | 295,073 | 379,058 453,68 
Total equipment, engines and cars... 1,098,602 1,308,734 | 1,306,260 1,333,599 | 1,333,466 
Ditto with automatic couplers ... 128,159 299,027 | 362,498 545,583 678,7 
Ditto with air brakes .. A 80,510 362,498 | 408,856 | 448,854 525, 
Number of employés 704,743 873,602 | 735,034 | 826,620 | 823,476 
Ditto killed... ... 1,972 2,727 | 1,811 | 1,861 1,693 
20,038 31,729 | 25,696 | 29,969 | 27,667 
Ditto killed in coupling and uncoupling e 300 | 291 229 | 214 
Ditto injured in coupling and uncoupling ... ... 6,757 | 11,277 8,137 | 8,457 | 6,283 
Number of trainmen and switchmen Sig OR ae | 186,903 | 166,160 171,270 169,500 
| 


An American technical journal, the Engineering News, 
has discussed the relation of automatic couplers to acci- 
dents on English railways as follows :— 

Perhaps the initial cost of equipping the million cars in the 
United Kingdom might be as much as £2,000,C00, and as English 
railway companies can borrow money at 24 per cent., the annual 
interest charges against this sum at this rate would be £50,000. 
The total casualties in 1896 from coupling or uncoupling cars, and 
while passing over or under or standing upon the buffers, were 
41 men killed, and 643 injured. Suppose that automatic couplers 
would save 30 of these lives, and 500 of these injuries. Estimating 
the 30 lives at £600 each they represent a total of £18,000, which 
would leave £64 for each person injured. The real question is, 
then, ‘‘Is it worth £600 to save a man’s life, or £64 to prevent the 
average injury received in coupling cars!” Looked at from a 

urely economic point of view, we think the expenditure would be 
justifiable. Certainly, when it comes to matters of signalling, 
English railways spend far more than £600 for each life saved by 
their very perfect systems of blocking and interlocking. 

The attitude of the railway employés towards the 
automatic coupler has not been uniform. At first the 
men were strongly in its favour, but later on different 
bodies have opposed and favoured it. The Switchmen’s 
Union at one time petitioned to have the use of sucha 
device made compulsory, but at another time they 
objected to its introduction on the ground that yard 
work would become so easy and safe that any men could 
take the places of regular switchmen at short notice. 
This peculiar view was, of course, vigorously backed by 
the professional labour leaders, who believed that in case 
of strikes the railways would have the upper hand. In 
some of the railway strikes in which the switchmen’s 
organisation had taken part, the railways had experi- 
enced considerable trouble in getting the yard work done. 
Inexperienced men were afraid of it, and many of those 
who attempted it were injured, while they caused 
serious damages to cars and freight. As a matter of 
fact, it is the difficulty of the work rather than its 
danger which prevents its being undertaken successfully 
by new and inexperienced men. In case of a strike of 
this kind, the traffic would probably be impeded just as 
much whether automatic or non-automatic couplers were 
in general use. 

In 1887 the Yardmasters’ Association petitioned in 
favour of adopting the recommendations of the Master 
Car Builders’ Association for standard automatic 
couplers, and in 1889 resolutions of a similar character 


| 

| type of coupler, as will be shown more fully later on, but 
is due to imperfect design and manufacture, and to the 
negligence of the railways in accepting couplers which 
do not strictly conform to the M.C.B. standards. The 
variations in locking and unlocking gear also cause con- 
siderable trouble in the yard work. At the present time 
there is a strong opinion among railway officers that 
the time has come for imposing very much stricter 
requirements as to quality anduniformity. Inthe mean- 
time, the fact remains thas many of the M.C.B. 
couplers will not automatically couple with other M.C.B. 
couplers of a different make. 

In 1889 a petition was presented to the Interstate 
Commerce Commission, signed by 10,000 brakemen, 
asking that steps be taken to bring about the use of 
automatic couplers and air brakes on freight cars. The 
President of the United States, in his annual message, 
commented upon this, and said that it was a reproach to 
civilisation that any class of American workmen should, 
in the pursuit of a necessary and useful vocation, be 
subjected to a peril of life and limb as great as that of a 
soldier in the time of war. 

It is unfortunately true that improvements which are 
demanded for humanitarian reasons alone are slow in 
coming into general use. In spite of public opinion, and 
admittedly deplorable conditions, a railway manager may 
naturally hesitate to admit that he is in duty bound to 
incur heavy expenses merely to secure greater safety to 
employés. This is especially the case when he can claim 
that the accidents are largely due to the men’s own 
carelessness, but such a claim is not really valid. It is 
also true that—human nature being as it is—the 
stockholders will uphold him in his stand, and will make 
strong objection should he propose to incur expenditures 
for such a purpose. 

It was not difficult to show, however, that there was a 
money value to train brakes and automatic couplers, due 
to the fact that trains with continuous brakes and tight 
couplings conld be run at higher speed up and down 
steep gradients with less fear of their breaking apart in 
passing over the summits and sags. Thus freight trains 
| could safely be made heavier, the cars would make a 
greater mileage per year, and there would be less inter- 
| ruption. to traffic due to differences in the speed of pas- 
| senger and freight trains. There would also be less wear 
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tear the the running gear, car body, «c., | 
y the steady pull on the drawbars of a train which did | . 
not have to be slowed down by hand brakes at the sum- | EASTERN RAILWAY. 

mit and foot of every gradient. | By CHARLES Rous-MARTEN, 

It must be borne in mind that the complete equip-| For some years past, and especially since so remark- 
ment of all goods rolling stock with these devices will able an impetus was given to Anglo-Scottish travel by 
enable great economies to be effected in operation, and | the competitive ‘‘ acceleration” to Aberdeen—which we 
will ensure greater safety to the trainmen. As long as | are forbidden to call a “‘ race "—of 1895, the difficulty of 
any considerable proportion of the rolling stock remains | running to time the increasing loads has steadily grown 


SIX-COUPLED EXPRESS ENGINES FOR NORTH- 


having cast aside certain prejudices which are widely 
prevalent in this country. For, just as in earlier days it 
was held quite impracticable—if not perilous—to run 
express trains with four-wheel coupled engines, so, at the 
present day, it is generally deemed gravely incon. 
gruous and entirely inexpedient to run the fastest 
expresses with six-wheel coupled locomotives ; yet, in 
other countries, and in several British colonies, six. 
coupled express engines are largely in use. For many 


unequipped, however, and thus prevents a complete uni- 
formity of equipment, the full benefit of the great 
expenditure already incurred will not be realised in 
service. 

The railways soon began to understand that the use of 
these safety devices, besides being desirable from a 
humane point of view, would be of direct practical 
advantage to the railways. Besides saving life and limb, 
and saving the expenses for litigation and compensation 
over damages, the general introduction of these devices 
would result in a reduction of cost and increase of facility 
in train service, and a material improvement in the 
handling of freight trains. 

Trains would be run faster, there would be less banging 
of cars, and less delay in yards, and there would be fewer 
cases of couplings parting when a train is on the road. 
A train with tight couplings—like the M.C.B. automatic 
coupler—and power brakes, can be operated at higher 
speed over the gradients, as all the energy stored in the 


train during its descent of a grade will be exerted to help | 


it up the next ascending grade, and “float” it over the 


summit. With slack couplings, like the link-and-pin—or | 
the English chain coupling in get degree—the energy | 


stored in each car will simply be exerted to crowd it up 
against a run back from the next car, causing a continual 
succession of jerks on the couplings. With the tight 


_on the North-Eastern Railway as on the Great Northern. | years past such engines have been employed on express 
| For not only has the number of passengers to be conveyed | duty in Canada, Australia, and New Sata 4 mention 
| mounted up with surprising rapidity, but so no less has the | only a few instances. It is true that the booked speeds 
| dentate ontag te tee anand comforts so generously | are lower in those cases. Still, I recorded in these 
accorded now-a-days by most of the leading railway cona- | columns, more than six years ago, the performance— 
| panies to their customers, while these latter grow yearly under my own observation—of a ten-wheeled six-coupled 
| more exacting in their demands upon the accommodation | express engine on a railway of 3ft. 6in. gauge, which 
| for their luggage. | maintained a speed of 60 miles an hour, and upward, for 
| Even the latest type of standard engines built by more than 15 miles continuously, and attained a maxi. 
| Mr. Wilson Worsdell for the main line service, those | mum of 64°2, although the coupled wheels were only 
numbered 1871—1880, 1901—1910, and 1921—1930, in | 4ft. lin. in diameter. The principal expresses in New 
| spite of their ot power, with cylinders 19}in. by 26in., | South Wales are run by ten-wheeled engines. with six. 
| 7ft. coupled wheels, 175 1b. steam pressure, and a weight | coupled 5ft. wheels; and the celebrated Lake Shore run 
‘of over 50 tons, have often been overpowered by the | in America was done by a similar engine with 5ft. 6in, 
| loads they were required to haul at very high speeds | coupled wheels. 

over gradients by no means easy. That is to say, they, Moreover, my experiences last year on the Northern 
| were overpowered to the extent of being compelled to | Railway of France—recorded in the columns of Tux 
| take “ pilots,” and this involves a costly anomaly. The | EncivezR—demonstrated plainly that six-coupled engines 
loads were too much for one of these engines at the | could be usefully employed in the fastest express work 
booked speeds and over the existing gradients. But | even on that remarkable line, whose booked speeds 
they were not nearly enough to form a sufficient paying | greatly surpass anything we have in [ngland, and are 
load for two engines. Sometimes it was just a single | only rivalled in Scotland by the Caledonian Railway, 
| extra coach that made it impracticable for one engine | Those readers who followed my recorded observations 
| to run the train to time, and so virtually the second will recollect what splendid work was done by engines 
| engine was required for one coach. I do not mean, of | having six-coupled 5ft. 8jin. wheels and four-wheeled 
‘course, to say that in scientific precision this was leading bogies, which, though not actually designed for 
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couplings, also, there is no violent ‘‘ snatching ” of the 
cars in accelerating speed, and no bumping of the cars 
together in slackening speed. With the brakes applied 
to every wheel of the train by the engineman, it is safe 
to run at speeds which would be highly dangerous if the 
retardation or regulation of speed was effected simply 
by the brakes on the engine and brake-van. At the 
present time, many freight trains on American rail- 
ways are run at speeds as high as those of passenger 
trains. 

During the time that the question of the use of auto- 


matic couplers was under investigation by the Master | gre 


Car Builders’ Association, that association was subjected 
to much blame for delay, although, as a matter of fact, 
this was entirely undeserved. The importance and com- 
plication of the matter, and the importance of the 
interests involved, made it necessary to proceed with 
great care and deliberation. The safety of the employés 
was not the only point to be considered. Many of the 
couplers examined would have been good safety appli- | 
ances, but it was necessary to ascertain —at least approxi- 
mately—their service practicability, their cost, and the 
expenses of their renewal and maintenance. It was 
also most desirable to ensure as great a majority as 


possible in favour of some one form of coupler, in order | 
to reduce the opposition to and delay in the application | 
of that coupler which might be adopted. It must be 


remembered that there are now over 1,200,000 freight 
cars, any one of which may, in interchange traffic, be 


sent to any point on a railway system aggregating | 


185,000 miles, passing over lines owned perhaps by four 
or five companies during its journey. It is evident, 
therefore, that unanimity of opinion and of action were 
most desirable to ensure such uniformity of coupler equip- 
ment as would enable this interchange traffic to be carried 
on easily and promptly. 


Errors are being made in Norway to supersede sail- 
ing by steam vessels, At the close of 1897, the Norwegian mer- 
cantile navy numbered 1004 steamships, aggregating 383,120 tons, 
and 6143 sailing vessels, with a total tonnage of 1,169,079 tons. 
These figures represented an increase of 42 steam, and a decrease 
of 87 sailing vessels during that year, with a total increase— 


reckoning one steamship ton as equivalent to 3°6 sailing-ship tons 
—of about 67,000 tons. The majority of the largest and medium- | 


sized steamships are constructed in British shipbuilding yards, 
which a Norwegian owners last year with 29 steamships, 
totalling 22,690 tons, compared with 14,200 tons in 1897, and 
28,300 tons in 1896, 


so, because naturally the train engine would be much | express duty, were so constructed that in case of need 
more severely pressed when hauling its standard load | they could perform this class of service with entire 
a unassisted than when aided by a pilot to haul a + 1. | efficiency and success. Theoretically, of course, and 
But the fact remains that sometimes the addition of a | practically too, one would prefer a four-coupled to a 
single coach, and very often the addition of two coaches, six-coupled engine for fast running, and a single-wheeler 
necessitates the employment of two engines and four to either. But the problem is, not to attain maximum 
men, instead of one engine and two men; and this | speed, which some of our forty-years-old engines can do 
cannot be deemed an economical method. | with modern boilers and steam pressures, but to do this 
Another feature in this anomaly, particularly as it | with modern huge loads. 
affects the North-Eastern service, is that even the, Keeping in view these conditions, Mr. Worsdell re- 
heaviest train could be run without assistance over the | solved to reduce the diameter of his wheels from 7ft. to 
ater portion of its Anglo-Scottish route. It isreallyonly | 6ft.—6ft. 1}in. with new tires; to have a third pair 
| the lengths—about five miles each—of 1 in 150 near Ferry- | coupled; to adopt the largest cylinders yet seen in 
hill and Chester-le-street, of 1 in150and 170near Littlemill, | British practice, viz., 20in. diameter, 26in. piston stroke ; 


and especially the 4} miles of 1 in 96 at Cockburnspath | 
on the North British length, not more than ten miles 
each way in all, that beat the engines even with huge | 


|loads. And in specially favourable circumstances of | 


weather, &c., even these adverse grades might not cause | 
loss of time, for it must be borne in mind that the point | 


| is merely one of losing time. The engine could take the | 
' trains up the banks easily enough, but the difficulty has | 


to employ a steam pressure of 200 Ib. to the square inch; 
and to have a boiler capable of supplying ample steam at 
that pressure for any work that the engine could be 
called upon to undertake. In these circumstances, as in 
the case of Mr. Ivatt’s Great Northern engine No. 990, 
the outside position for the cylinders became virtually 
inevitable, because it would have been extremely incon- 
venient, if not impossible, to place the cylinders at a 


been that when the conditions are temporarily unfavour- | sufficient inclination for the connecting-rod when driving 
able, as in the case of a side wind or a slippery rail, this | the middle pair of coupled wheels to clear the axle of 
cannot be done fast enough to enable booked time to be | the leading coupled pair. It is not a little curious 
kept, and hence the recourse to piloting. to note how, just as outside cylinders had become 
In other words, the expresses are piloted between York | extinct on every British main line, so far as new engines 
and Edinburgh merely for the sake of (1) perhaps 10 were concerned, that method which is almost universal 
miles in all each way out of 205, and of (2), say, | elsewhere should have been compulsorily and somewhat 
about two extra coaches on the average beyond the reluctantly revived in this country owing to the adoption 
| normal load. Nor can this anomaly be corrected by | of new locomotive types, ¢.g., Mr. F. W. Webb’s Black 
| so combining two trains as to give their full load to the | Prince, Mr. Ivatt’s No. 990, and now Mr. Worsdell’s 
| two engines, for in the first place, no train is put on the | No. 2001. The two brothers Drummond seemed to have 
| books which is not deemed necessary per se; and, secondly, | given the coup de grace to outside cylinders on the only 
it would be generally unprofitable to handle and work | two British railways which had stuck to this method loyally 
| trains of double the normal size, with the existing | to the last—Mr. Dugald Drummond, on the London and 
| station appliances. Thus I often find one North-Eastern | South-Western ; Mr. Peter Drummond, on the Highland. 
' engine taking unaided a train of 200 to 250 tons. But if | And yet the former has brought out a four-cylinder type 
that load were augmented to 400 or 500 tons behind the which necessitates the use of one pair of outside 
tender, the train could not be worked under our English cylinders, and it is rumoured that a new six-coupled 
system without grave inconvenience and disorganisation. express engine, somewhat after the style of the North- 
So we get at the point that what we really need just Eastern locomotive now under notice, will be seen ére 
now is a locomotive that can be relied on to take about | long on the Highland line. . 
a train and a-quarter or perhaps a train and a-half, Mr. Worsdell’s new giant has a very fine and imposing 
reckoning by the present normal weight, and at the | presence from every point of view. Its vast boiler, 
present booked speeds. ‘immense outside cylinders, and six coupled 6ft. wheels, 
This is the problem which the able locomotive superin- each with its separate brass-bound splasher, and especi- 
| tendent of the North-Eastern Railway has set himself to | ally its strikingly effective front, riding on a four-wheeled 
| solve. He has approached his task with an open mind, ' bogie truck, combine to make it a worthy associate of 
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the other two monster ten- wheelers, Mr. Aspinall’s 
No. 1400 and Mr. Ivatt’s No. 990. As it came into the 
Newcastle Central Station a few days ago, to make its 
trial trip, it seemed to dwarf even the huge No. 1930. 
But the question was, would its performances be worthy 
of the remarkable promise afforded by its aspect ? 

The duty prescribed for it on this occasion was to take 
from Newcastle to Edinburgh, in the time allotted to the 
day express commonly known as the ‘‘ Flying Scotsman,” 
a train consisting of twenty-five vehicles, viz , twenty-two 
ordinary six-wheelers, two six-wheeled brake vans, and 
one observation saloon, also six-wheeled, the total weight 
empty, exclusive of engine and tender, being 352 tons. 
As the engine and tender loaded weighed no less than 
105 tons — the heaviest yet seen in British practice 
—the total weight of engine, tender, and train amounted 
to 457 tons. So the task presented was no light one, 
although the booked running time was not specially fast, 
the allowance for the 124} miles, with a stop at Berwick, 
being 2 h. 35 min., for this represented an average travel- 
ling speed of 48-2 miles an hour. 

In spite of peremptory instructions having been given 
to keep the road clear for the “ special,”’ a goods train, 
through the blundering of some subordinate, was allowed 
to get in front, and this blocked the mail trial so badly 
that it did not clear Heaton Junction, two miles from 
Newcastle, after several stops and slackenings, until 
nearly 12 min. after the original start from the Central 
Station. But after once getting the road the new loco- 
motive went ahead bravely. It walked away with the 
enormous load as calmly and as steadily as if this had 
been a mere normal train. Starting from Heaton Junc- 
tion, the assistance was lost which would have been 
gained from the short drop after Manors Station, and the 
engine had to get away at the foot of a rising gradient of 
1in 200. This, however, did not disconcert No. 2001, 
which rapidly gained speed, and at the top was going 
at 40 miles an hour. There was the usual slack round 
the sharp curves at Morpeth ; the station was passed in 
21 min. 20 sec. from Heaton Junction, the distance being 
14 miles 47 chains. Full speed was soon recovered after 
the slack, but then a signal check was encountered near 
Chevington, which prevented due advantage being taken 
of the favourable grades. Nevertheless, Alnmouth was 
passed in 42 min. 56 sec. from the start, a distance of 
33 miles. 

Now came the most trying portion of the down journey, 
the Longhoughton bank, which rises at 1 in 170 for 
nearly five miles. Here the engine was watched with 
much interest, but the proof was soon afforded that the 
task was mere child’s-play. The bank was mounted at 
a steady speed of nearly 40 miles per hour, the 
minimum rate being 875. This will be recognised as a 
very creditable performance when it is recollected that 
the ascent is steeper than the steepest bits of the Potter’s 
Bar and Corby and Madeley banks. The time from 
Alnmouth to Littlemil] was 6 min. 24 sec. for the dis- 
tance of 4 miles 38 chains. The engine was blowing off 
hard all the time, so that there can be no possible doubt 
of the boiler’s capability to supply abundant steam even 
to 20 by 26 cylinders driving 6ft. wheels. This crucial 
test surmounted, an easy time followed. Descending the 
1 in 150 past Christon Bank station, the speed soon 
rose to 60 and then to 61 miles an hour. Water was 

icked up at speed near Lucker, and after passing Bel- 
ord the speed rapidly increased until a maximum of 63°4 
was reached. Another signal check, and this time a 
very bad one, was unfortunately experienced outside 
Tweedmouth, bringing the train nearly to a dead stand. 
Owing to these incidental delays the 65 miles from 
Heaton Junction occupied 84 min. 29 sec. 

This was hardly so good as had been anticipated from 
the excellent uphill work, but on stopping at Berwick it 
was ascertained that one of the excentrics had heated, 
the new engine being still very stiff and scarcely yet 
in regular working trim. This had compelled the driver 
to run at a comparatively slow rate on those portions of the 
line where the best speed is commonly made. 

At Berwick an a was afforded of inspecting 
No. 2002, the second of the new series—a sister engine 
to No. 2001. 

The fresh start from Berwick afforded another severe 
test of the engine’s capabilities. The enormous train, 
measuring over 300 yards in length, stood upon three 
distinct curves—upon a double-reverse curve in fact, and 
on a rising grade of 1 in 190. Under such conditions 
some hesitation in starting, and one or two backings, 
would not have been at all unusual, and certainly would 
have been quite excusable. But nothing of the sort 
occurred. The engine went away with the heavy load 
on those three curves as readily and speedily as if there 
were no such word as “resistance” in the engineering 
vocabulary. And, as before, the speed persistently rose 
as the bank was climbed, until, at Burnmouth, it was 
36 miles an hour, and still rising. The easy length past 
Ayton sent it up to 52°7, and the final climb at 
1 in 200 to Grant’s House summit did not bring 
it below 87°5—in fact, after dropping to that point, 
it had risen ain to 40, when the summit was 
passed. A swift descent of the Cockburnspath incline was 
expected, but when the speed had reached 65:2 miles an 
hour, it was discovered that that unlucky excentric which 
had been cooled and lubricated at Berwick had heated 
once more, and so it was again a case of easing down, 
and no real trial’of speed could be made. Dunbar was 
passed 40 min. 56 sec. from Berwick, and a moderate 
rate of travel had to be maintained all the rest of the 
way. Portobello was passed in 72 min. 20 sec. from 
Berwick, and another 4 min. would have taken the 
train to a stop in the Waverley Station, Edinburgh, but 
adverse signals brought the train almost to a dead stand 
in the Abbey Hill tunnel. This involved virtually a fresh 
start on a rising gradient of 1 in 78, but here again the 
engine accomplished the feat with ease, and entered the 
Waverley Station 77 min. 40 sec. from Berwick, in spite 
of the check outside and of the easing down after Cock- 
burnspath. Owing to the inordinate length of the 


train, which extended from one end to the other of the 
vast new station, it took 1 min. 27 sec. more to bring it 
to its final stand. 

The performance, as a whole, in spite of the vexatious 
delays, afforded convincing proof that in ordinary circum- 
stances the new engines will be able to fulfil the duty 
required of them, and will be able to take with ease a 
train 50 per cent. heavier than present normal loads, and 
to keep time with it. 

On the return journey twelve vehicles were left behind, 
with the view of trying the new engine at higher speed 
with a moderate load. But although moderate, as coim- 
pared with that of the morning, the train was still a 
very respectable one, weighing 175 tons behind the 
tender, or equal to what would be reckoned as ‘ 17} 
coaches’’ on the southern English railways. 

At starting our luck was once more against us, for we 
were stopped again and again by a “slow’’ which had 
preceded us out of Edinburgh. It was not until New 
Hailes was reached, after sixteen minutes’ compulsory 
dawdling, that our obstruction was shunted and a clear 
path accorded to us. But then we went ahead 
vigorously—Dunbar, 244 miles—was passed in 274 min. 
from the New Hailes start. Up the ascent of 1 in 200, 
which precedes the Cockburnspath incline, a speed of 
52°8 miles per hour was maintained, and up that incline 
—which rises at 1 in 96 for nearly five miles—the rate 
never went below 33 miles'‘per hour. The summit— 
354 miles from New Hailes—was reached in exactly 
42 min., and during the descent after Grant’s House, a 
speed of 67 miles per hour was soon attained, but then 
the troublesome excentric once more intervened to pre- 
vent a higher velocity being run. In spite of this draw- 
back the distance of 52 miles from the start at New 
Hailes to a signal stop outside Berwick was covered in 
59 min. 41 sec., including the Cockburnspath climb and 
the excentric difficulty. This may reasonably be regarded 
as an excellent performance. 

Continuing after a stop at Berwick, we again did 
extremely good work, maintaining 53 miles per hour, up 
the bank of 1 in 150, to Littlemill, and attaining 67:2 
miles per hour downhill. Alnmouth, 32 miles, was passed 
in 36 min. 4 sec. from the Berwick start, and a very 
smart run would have been made to Newcastle, but for 
the hot excentric, which compelled us to take 43 minutes 
for the last 344 miles to a signal stop outside Newcastle. 

Reviewing the performance as a whole, it will, I think, 
be admitted that the new engine proved its capacity for 
highly efficient and valuable work. It is always annoying 
to have to make allowances and deductions in computing 
locomotive work, but every practical engineer is aware 
that such a mishap as the heating of some working part 
is a very common, and certainly unavoidable experience 
when an engine is new and stiff, while signal hindrances 
refiect no discredit upon the engine at any rate. In spite 
of all vexatious delays, the new locomotive had oppor- 
tunities of affording an indication of its mettle, and per- 
sonally I entertain no doubt whatever that the important 
new departure inaugurated by Mr. Worsdell with this 
2001—2010 class will prove of great value to the North- 
Eastern Railway, and possibly will be epoch-making in 
British locomotive history. 

I append logs of the various runs described, and also 
dimensions and outline elevation of the engine, for which 
latter I am indebted to the courtesy of Mr. Worsdell. 


Logs of Runs with North-Eastern Engine No, 2001 and 25 Coaches. 


Stations, &c. Times. 
Signal stoys 
2 Heaton Junction ... ... ... ...dep 30 52 
32 Warkworth... ... 10 18 
43 err 24 44 
34.3 
61 | 43 51 
65: (Signal slack, 5 miles per hour) | 50 0 
67 Berwick (end of platform) ... arr. 53 44 
stop 54 19 
From Berwick, 

5. Barnmoath ... DOSS 21 14 
7 23 35 

44 
| Joppa ... 20 0 
57. (Signals, nearly dead stop) 25 10 
57 Edinburgh (end of platform)... ... 26 il 
stop) 1 27 38 


Log of Run with No. 2001 and 13 Coaches.—From Edi burgh. 


| (Several signal stops) 
ot 26 37 
21 42 44 
41 7 37 
52 19 21 
5 | Marshall Meadows (signal stop)... arr. | 23 
Ex Berwick. 
| 

84 67 21 

63 48 44 
59} 56 24 
61 58 
62 59 31 


654 Heaton Station... ... ... | 7 
67 Newcastle (signal stop, outside) ... ones 7 6 21 


The above distances are given to the nearest quarter mile. 


The following are the principal dimensions of No. 2001, 
class 


Heating surface— 


Steam pressure persquareinch ... ... ... ... 2001b. 
Centre of boiler above rails ... ... ... ... ... 8ft. 2in. 
Top of chimney above rails ... ... ... ... ... 13ft, lin 
Cylinders, diemeter (20)... 0... ft. Sin, 
Wheels coupled (6), diameter (iron tires) ... ... 6ft. 1din. 
Weight in working order, engine— tons cwt. qr. 
3, leading coupled wheels... ... ... ... ... 16 0 0 
Engine and tender... ... ... ... ... 105 0 0 
Tender capacity — 


The cylinders are placed outside, slightly inclined, and 
both the connecting-rods and the coupling-rods are fluted. 


Lance anp Dirricutt Castincs.—An interest’ng piece cf 
foundry work, recently executed by Fraser and Cha!mers, was 
the casting of the grooved drum for a deep-mine-hoisting engine, 
the drum being 25ft. in diameter and 21fc. 7fin. long. lt was 
cast in three pieces; the middle cylindrical section, 25ft. 
diameter and 7ft. 1fin. long; the two conical end sections, each 
7ft. 3in. long and from 16ft. to 25ft. diameter. Toe thickness of 
the metal at the bottom of the grooves was only jin. Each 
conical section has thirty-three spiral grooves for 2125ft. of ro 
and the centre section has forty-nine grooves for 3875ft. The 
drum will therefore carry 8125ft. of 14in. wire rope. Each section 
was cast in one piece, but afterwards divided into six segments 
for convenience in handling and shipping, the segments being 
bolted together with inside flanges. This t drum shell is 
mounted on spiders on the drum shaft. The castings were made 
in a loam mould, 37,000 bricks and 88 tons of iron being used ia 
the mould and cores, bottom plates, lifting plates, and binders. 
Each core weighed over 100 tons, and was made in three pieces 
for ease in handling. Each section of the drum required the 
pouring of 35 tons of iron. 


THe Mark 1V, AmMMuNITION.—The official inquiry promised by 
Mr. Wyndham to Parliament relative to the complaints made at 
Bisley of Mark IV. small-arm ammunition has been held at Wool- 
wich Arsenal. The Committee, which was composed of heads of 
departments and military experts, had several thousand rounds 
fired from various rifles, including the service rifle and service 
machine gun. The shots fired from the service rifle and machine 
gun revealed no defect in the manufacture of the ball cartridge, and 
gave none of the unsatisfactory results observed at Bisley. The 
cause of the envelope or nickel case stripping in the Sore of the Bisley 
rifles is attributed to the lead core being too soft and fusible. 
The heatgenerated in the barrel by the ignition of the cordite charge 
caused the lead to melt and squirt slightly, thereby weakening 
the outer case and inducing the stripping. The result of the 
inquiry is a proposal, which has been submitted to the approval 
of the War-office, slightly to alter the composition of the lead core 
by the addition of antimony, which will have the effect of harden- 
ing the bullet and rendering it less fusible. The rod-lead used at 
Woolwich in the manufacture of the Mark IV. bullet is fusible at 
604 deg. Fah., whilst antimony requires a heat of 800deg. Fah. to 
melt it. Thus the addition of antimony will render Mark lV. 
bullets both harder and less fusible, and make them available for 
both Volunteer practice and fighting‘purposes. The hardening of 
the lead will also slightly lessen the expanding properties of the 
bullet, and thus minimise the objection made to it at the Peace 
Conference, 
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ENGINES OF H.M.S. MERMAID—END VIEW 


“Tos 


TRIPLE-EXPANSION ENGINES H.M.S.S. CHEER. | 


FUL AND MERMAID. 


ABOVE and on p. 58 we illustrate the machinery of the new 
destroyers Cheerful and Mermaid, sister vessels, constructed 
by Messrs. R. and W. Hawthorn, Leslie, and Co., Limited, 

ewcastle-on-Tyne. 

_ The engines are of the direct-acting triple-expansion 
inverted type, and have cylinders 19in., 29in., and 46in., 
with a stroke of 18in. They were designed to develop 
6000 indicated horse-power when running 390 revolutions. 
The high and intermediate-pressure cylinders are fitted 
with piston valves, the low-pressure being fitted with 
double-ported slide valves, which the makers consider a good 
arrangement, owing to the fact that piston valves, as fitted 
in these vessels, invariably leak considerably after running 
for some time. The low-pressure slide valves are similar to 
those fitted in the 27-knot destroyers built by this firm, and 
it has been found that the valves in these vessels have worn 
extremely well. 

We believe that these engines are the only engines in this 
type of craft in which slide valves have been adopted, and 
the makers’ experience has certainly been quite satisfactory 
with them. 

The pistons are throughout made of forged steel. The 
crank shafts, which are of Vickers steel, are in. 
diameter, bored hollow. The bed-plate frames are of man- 
ganese bronze attached to a steel fore-and-aft angle bar, which 
gives continuity to the bed-plates. The valve motion is of 
the ordinary double-bar link type, and is of forged steel, with 
the exception of the excentric straps, which are of gun- 
metal, lined with white metal. The air pumps are driven by 
levers from the high-pressure crosshead, the circulating 
pumps being centrifugal. There are two condensers, one to 
each engine, built up of brass sheets of the usual light type 
adopted in this class of vessel. The condensing surface in 
the two condensers is 4850 square feet. An account of the 
trial trip of the Mermaid will be found in our impression for 
May 12th. Up to that date she was the fastest ‘30-knot” 
boat tried, having attained a mean speed of 30°928 knots on 
the mile, and 30°833 knots on the three hours’ run. Her 
engines indicated 6541-horse power, with nearly 400 revolu- 
tions per minute. The displacement was 320 tons. She is 
210ft. long, 21ft. beam. Steam is supplied by four Thorny- 
croft boilers, with 13,200 square feet of heating surface. 


Swax Ena. 


DOCKYARD NOTES. 


ATTENTION has elsewhere been drawn to the weak point in 
the “‘general idea” of the manceuvres. On a side issue, 
however, a pretty little problem may arise. B. fleet will 
presumably use its destroyers as torpedo boats, and these 
will no doubt hang off Belfast. The B. big ships will pro- 
bably be out of the affair altogether. Now it certainly 
appears that A. is in a position to use its cruisers, and 
possibly even its battleships, as ‘‘ destroyers”’ to do for these 
destroyers acting as torpedo boats. The problem is, will A’s. 
torpedo boats be of any service either against vessels pro- 
tecting the destroyers or against the destroyers? We fancy 
that this is outside the scope of the “general idea,” but it 
seems more likely to afford useful object lessons than any- 
thing fixed to afford them. In real war a torpedo boat 
would have a very good chance of sinking a destroyer by 


gun fire, 


Tue Brazilian ironclad Marechal Floriano has been 
launched at La Seyne. She is a sister to the Marechal 
Deodoro that has already been described in this column. 
She was less advanced than her sister when launched, none 
of the belt armour being in ition. The Deodoro, if we 
recollect aright, was launched with her belt completely on. 


The “breakdown season” is now in full swing, and budding 
‘naval experts” are doing their best to chronicle and make 
as many tons as possible out of an ounce of fact. A recent 
case in point is the destroyer Fairy. The Morning Post for 
July 18th stated that in consequence she would be unable to 
take part in the manceuvres, and the Daily Chronicle said 
something to the same effect. Most of the other newspapers 
did also, no doubt, but we happen to have these two organs 
before us. We also happen to have amused ourselves by 
investigating the real facts of the case in the matter of this 
Fairfield Company’s boat, of which great things were expected. 
And the facts as to the “ breakdown” are these: Two, or at 
the most three (the signal said three at a guess), tubes in 
one boiler leaked a bit. Fires were drawn in this boiler, and 
witlr her other three the boat did an easy 23 knots, and 25 
knots could have been got out of her if necessary. She was 
sent into harbour to have things put right on the grounds 


that there being plenty of time she might as well be in a 
condition to work full power. On Tuesday afternoon she 
was nearly right again, and under orders to leave on 
Wednesday night. The water test was applied to the other 
three boilers, and all three found perfectly sound. This is 
a “breakdown so serious that the boat will be unable to 
take further part in the manceuvres!”—subjected to analysis. 
Yet the tale of mishap is given with the full flavour of know- 
ledge and truth, and we have not the slightest doubt that it 
has been duly logged by all foreigners interested in the 
question of destroyers and where to buy the best. 


Ir is somewhat unkind, but we cannot forbear drawing 
attention to the fact that on Monday 17th (the day before), 
the following passage occurred in The Southern Daily Mail, 
a local Portsmouth paper :—‘ Neither she (the Gipsy) nor 
the Fairy will be patched up in sufficient time to take 
any further part in the operations which Captain Durnford 
is directing.” The italics are ours. This statement was 
correct, Captain Durnford’s operations ending on the 18th. 
We may be wrong, but such evidence as there is points to 
an incorrect copying of a perfectly true paragraph. Whether 
it is a case of stupidity or of sensation-mongering matters 
little—the facts remain. We have gone at length into this 
case—selected at haphazard—because of the bearing it has 
upon what we have urged several times in this column with 
regard to the difficulties in the way of British shipbuilders. 
No doubt the chastening effect upon their spirits from 
chiefly imaginary breakdowns may have its ethical advan- 
tages, but from the temporal point of view we incline to think 
that there are too many folk about with a little knowledge to 
make things good for trade. 


CuRIOUSLY enough a correspondent who was at Brest last 
year during the manceuvres tells us that he saw thirty-four 
ships go out one day, and within twenty-four hours twenty- 
five were back in harbour for repairs. But scarcely a word 
of it appeared in the French newspapers. 


To return to the Fairy. Another item that we gleaned 
was that when mobilised hardly a man of her engine-room 
complement had seen the ship till mobilisation day. One or 
two stokers, too, had never seen water-tube boilers. Yet, in 
spite of these disadvantages, a few days later she was doing 
23 knots with only three of her Thornycroft boilers going, 
and this a sea speed. It isa better speed than many of the 
earlier destroyers are able to make at sea. 


THE Canopus, about whose “ trials during the first week 
in July” we expressed some scepticism last month, has, of 
course, not made them. She is at present in dock, in her 
chronic condition of “ getting ready.” 


At the moment of writing the Camperdown is expected at 
Spithead, home to pay off from the Mediterranean station, to 
which, as a modern fighting unit, she is no great loss. The 
best thing we could do with this class of ship would be to sell 
them for whatever they can fetch to a minor naval Power; it 
would be something very like culpable homicide to send them 
into action. However, being fairly heavy, they can be called 
first-class battleships, sothey have a political value—in peace 
time. 


INAUGURATION OF THE LINOTYPE COMPANY’S 
WORKS. 


On Friday last the inauguration took place of the Linotype 
Company’s new works at Broadheath, near Manchester. 
Lord and Lady Kelvin were present to perform the ceremony 
of declaring the works open. The works themselves have been 
in operation for some time, and as we noticed them at con- 
siderable length in the electrical supplement issued in con- 
nection with our impression of 25th November last, little 
remains to be said on the present occasion. Apart alto- 
gether from the question of what benefits its use may or 
may not confer on its user, the Linotype machine is a fine 
piece of mechanism. In our issue of the 12th July, 1889, we 
gave a drawing and description of the then existing machine. 
The present instrument, while being the same as its pre- 
decessor in general principles, has been improved in many 
details. A large number of these machines were shown at 
work, and others were seen in course of construction. The 
method of cutting the dies from which the matrices are 
stamped, and the manufacture of the latter, are processes 
which attracted considerable attention. The former we 
described last year, the latter consists of no less than fifty 
separate operations, each distinct from the other. Machine 
tools are largely employed, and much use is made of the mill- 
ing machine and of fast running emery and stone grinding 
wheels. As can be well understood, accurate work is absolutely 
necessary, and we are informed that some of the parts are 
rejected if they differ by more thana quarter of one-thousandth 
part of an inch from the standard. 

In addition to the Linotype machine itself, the company 
manufactures others, two of which we will notice briefly. 
The Johnston die press is a machine for printing from female 
dies. The die is fixed on a revolving arm, which in its 
revolution passes first over an inking roller, then over a travel- 
ling band of thick paper by which it is ‘“ wiped,” and lastly 
is arrested in its motion, descends on the card it is desired to 
print, and the impression made. This machine prints at the 
rate of 1200 copies an hour, and appears to work well. The 
othermachine is the Broadheath feeder for printing machines, 
and is the invention of Mr. Cleathero, of the Linotype Com- 
pany. This apparatus takes the sheets one by one from a 
heap, separating them by means of air blasts from two 
nozzles inserted underneath two corners automatically 
rucked up for the purpose. The sheet is then drawn forward 
on to a table, where it is put in correct position and fed into 
the printing rolls, the rest of the sheets of paper remaining 
in the pile, being held there by means of a stop which only 
rises to allow the top sheet to be removed. Themachine also 
receives the printed sheet as it comes from the rolls and 
delivers it, face upwards, into a heap, which is automatically 
kept regular. 

The visitors were brought back by the special train to 
London, which was reached about 10.10 p.m. 


Tue Board of Trade have confirmed an Order authoris- 
ing the construction of a => railway in Essex between Corring- 
ham, Thames Haven, and 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


THE summer meeting of the Institution of Naval 
Architects was opened on Tuesday, the 18th inst., in 
Newcastle-upon-Tyne, the preliminary meeting being 
held in the Town Hall, when, after a few words of 
welcome by the Mayor (Mr. George Harkus), the Earl 
of Hopetoun delivered his address. He said :—In 
the name of the Institution of Naval Architects, 
I desire to thank you most warmly for the kind 
words of welcome which your worship has just spoken, 
and for the spirit of hospitality which has led you to 
prepare the Ba soe programme which 1 see before me 
for our entertainment and instruction. Gentlemen, we 
who are members of the Institution of Naval Architects 
are no strangers to Tyneside hospitality. We have had 
previous experience of your goodwill towards us; for, 
twelve years ago, we held one of our most successful 
summer meetings in this city and in Sunderland. Those 
of us who had the good fortune to be present at that 
meeting can never forget the kind treatment which they 
then experienced at your hands. They have evidently 
spread the fame of their reception abroad; for, when it 
became known that the Council had accepted another 
invitation to visit the Tyne and the Wear, an unprece- 
dented number of applications was received from our 
members to attend the meetings. I only trust that the 
eagerness with which the Institution has availed itself 
of your kindly intentions towards us has not put too 
great a strain upon the indulgence of the Reception Com- 
mnittee. 

During the period which has elapsed since our last 
visit, neither the industry of your port nor the prosperity 
of our Institution has stood still. Both have increased 
by leaps and bounds, and we meet again after a 
twelve years’ interval neither being the worse for wear. 
Though your port is one of the oldest in the kingdom, 
though you supplied twenty-seven ships to King Edward 
the Third’s navy five and a-half centuries ago; though 
you have been exporting coal by sea for more than six 
centuries, nevertheless you show no signs of having yet 
reached the limits of your growth. Within the lifetime of 
the present generation you have by your energy so im- 
proved your river as to render it available for all the 
eee of modern commerce and of shipbuilding on the 
argest scale. Your yards and engineering works are 
being continuously increased in size and perfected in 
equipment. If I consider the products of these works 
and yards,I cannot fail to be struck by the many im- 
portant changes and developments which have taken 
place even during the short interval which has elapsed 
since the date of our last visit. The types of battleships 
and cruisers, the offensive power of naval artillery, the 
defensive power of armour, the size and types of merchant 
steamers, the means of generating and utilising steam, 
and even the machinery of production all show the most 
remarkable advances. I will not allude in greater detail 
to these matters, because we are to be favoured with 
papers on many of them by such authorities as Sir 
Andrew Noble, Mr. Yarrow, Mr. P. Watts, Mr. F. J. 
Marshall, and Mr. G. B. Hunter, to whom our best 
thanks are due for doing so much for our professional 
instruction. I cannot, however, help looking ahead, and 
wondering if the next dozen years will bring us equally 
great changes; nor can I withhold my sympathy from 
my friend, the First Lord of the Admiralty, who has, in 
the interests of the British taxpayers, publicly expressed 
the hope that the great army of inventors would have 
mercy on the administrators, and not push them too hard. 

It gives me great pleasure, while congratulating you 
on the marked evidences of progress to which I have just 
alluded, to report to you that the Institution over which 
I have the honour to preside has also made rapid strides 
forward since last we met in this city. The numbers of 
our members have greatly increased. We have visited 
many British ports in the last few years, and we have 
even. gone beyond our own Islands, and have been 
received with the utmost good feeling by our fellow- 
members in France and Germany, and by the Govern- 
ments of those great countries. I mention these matters 
because we attribute no small share of our present 
activity and prosperity to the policy which we have 
adopted of visiting our colleagues at the great ship- 
building and mercantile ports. In this way we gain 
many sympathetic friends and supporters, to whom the 
Institution would be a mere name if it remained always 
in London; and we enable many of ovr members, who 
could not otherwise do so, to participate directly in our 
work. Therefore, we feel that, in inviting us to visit you 
on the Tyne, you are contributing directly to our pro- 
sperity, and you are aiding us in a marked degree in 
carrying out the objects of our existence. 

While on the subject of the Institution, I should like to 
say how rejviced all we, your guests, are to learn of 
the growing prosperity and success of the North-East 
Coast Institution of Engineers and Shipbuilders, which 
has its seat in this city, but which does such excellent 
work all over the North-Eastern district. I have myself 
the honour to be an honorary member of that Institution, 
and take the deepest interest in its success, an interest 
which is shared by all the members of the body which I 
represent. We both seek the same beneficent ends by 
the same methods. This constitutes in itself a bond of 
union between us; but we have, in addition, the associa- 
tions of old friendship formed on the occasion of our 
former visit, and now happily to be renewed. We feel 
ourselves particularly fortunate in that Sir Benjamin 
Browne, who, as mayor of the city, received us with such 
open-handed hospitality in 1887, should this year be pre- 
sident of the North-East Coast Institution, and should in 
— capacity again take an active part in welcoming us 

ere, 

Gentlemen, I cannot conclude without expressing my 
feelings on one other point. I am sure that every mem- 
ber of the Institution of Naval Architects who knew 
Lord Ravensworth in his capacity as its president, and 
who appreciated, as we al] did, the great services which, 


during fourteen years, he rendered to our society, will 
feel heartily rejoiced to see him once more among us, 
as he is to-day, still active in serving our interests, still 
feeling the deepest sympathy with our work, and still, I 
am happy to say, looking hale and hearty. In the name 
of all of you, his old colleagues, I thank him for what 
he has done for us; and I wish him long years of health 
and happiness, and hope that he will continue to aid 
us from time to time by his presence, and with his 
influence. 

There is one face familiar to most of you which we 
miss from amongst us to-day. I allude to our Vice- 
president, Lord Armstrong, the founder of the great firm 
which is doing so much for our benefit, and who is pre- 
vented by his greatage from playing the same prominent 
part which he did on the last occasion. But though 
unable to be present, Lord Armstrong’s thoughts are 
with us, and, as he cannot come to us, he has most 
kindly invited us to go and visit him in his beautiful 
home. I propose to send him, with your permission, 
the following telegram:—‘‘ The Institution of Naval 
Architects, assembled at its summer meeting at New- 
castle-upon-Tyne, sends its warmest wishes for the health 
and happiness of its Vice-president, Lord Armstrong, 
and assures him that, though absent, he is not for- 
gotten.” Mr. Mayor, when we look down the list of 
the Reception Committee, and take note of the numerous 
and important interests which are there represented, and 
which have combined to do us honour, we cannot but 
feel flattered and grateful, and we draw the encouraging 
conclusion that you regard the work we are engaged on 
as being of the highest importance to the country and to 
your district. 


A paper by Sir Andrew Noble on ‘The Rise and | Pp 


Progress of Rifled Artillery’? was then read. The paper 
is of considerable length, and is abundantly illustrated 
by drawings showing the development of modern gun 
mountings, and is of no little historical and technical 
value. We are obliged to defer further treatment of it 
till a later issue. 

In the discussion which followed it Sir -Edward Reed 
said they could only regard the paper as a wonderfully 
full record of progress of war material in connection with 
the Navy. He regarded the paper as the very fullest and 
best record of work in connection with naval gunnery 
that they had ever had, and he felt that the Institution 
was profoundly indebted to Sir Andréw Noble for it, and 
for the fact that Sir Andrew Noble had in it, it seemed to 
him, laid his mind open before them more than had ever 
been done before in this connection. Perhaps he might 
be permitted to make a statement of a personal 
character. In 1863 he proposed a considerable change 
in the forms and dimensions of guns, and in connection 
with that he suggested the introduction of large naval 
ordnance. At that time the largest guns in the Navy 
were 68-pounders, weighing 95 cwt., if he remembered 
rightly. He suggested to the Admiralty that they 
should construct a ship—which was afterwards built and 
called the Bellerophon—and that in that ship they should 
carry not the 7}-ton gun to which Sir Andrew Noble had 
referred, but a larger gun still; for he proposed that a 
124-ton gun should be carried as the main-deck battery 
of that ship, and he himself actually designed the 
special mounting for that gun—by far the heaviest that 
had been carried at sea up to that time. His real object 
in mentioning this was to give point and strength to 
the one thing which he wished to say, namely, that 
they were profoundly indebted to Sir Andrew Noble for 
giving them such a historical record of all that had been 
done in that respect. 

Sir William White said he heartily endorsed all that 
Sir Edward Reed had said with respect to the obligation 
of the Institution to Sir Andrew Noble for his paper. 
Remembering the paper which Lord Armstrong and Mr. 
Vavasseur prepared on the same subject for the meeting 
of the Institution at Newcastle in 1887, and taking Sir 
Andrew Noble’s paper in conjunction with that, he felt 
that they had the best material for the history of the 
progress of naval artillery that wasin existence. It had 
this very great advantage, that it was the record written 
by the men who had done the work. Sir Andrew Noble 
had told them the story of mechanical engineering as 
applied to naval armament; but he was extremely glad 
that he had, in doing that, uttered a word of warning. He 
had said quite plainly—and in that opinion he (Sir William 
White) most heartily concurred—that while mechanical 
appliances were a necessity of modern conditions, there 
should be no such extension of mechanical appliances as 
would attempt—because the attempt must be unsuc- 
cessful—to turn men into machines—into mere regulating 
machines. There was no doubt that the strength of the 
Navy had always largely consisted, and must always 
largely consist, in the man behind the gun. They might 
get machinery which was perfect in its working, but to 
suppose that in the heat, and hurry, and damage of 
action, it would remain absolutely perfect and capable of 
fulfilling its duty was to be too sanguine. If the old 
resource and power of meeting an emergency were to be 
in any way destroyed or made dependent upon mere 
machinery, it would be a matter for regret. Sir Andrew 
Noble had given them the benefit of his own opinion on 
the subject of defence, based upon very wide knowledge. 
He was sure that Sir Andrew would agree with him in 
this: that, from the nature of the case, the attack must 
always have greater flexibility than the defence. Those 
who had to do with the creation of defence could only 
regret that, after they had locked up many scores of 
thousands of pounds in a form of armour, some change 
in guns or projectiles took place which seriously mini- 
mised or reduced the value of that defence. But that was 
inevitable. Those who were working on the side of 


attack had opportunities which were not given to those 
who were working on the side of defence. 

The President asked the meeting to give Sir Andrew 
Noble a hearty vote of thanks, and the invitation was 
cordially responded to. 

The second paper read was on “ The Distribution of 


Pressure over the Bottom of a Ship in Dry Dock and 
over the Dock Blocks,” by Dr. Francis Elgar, F.R.§, 
The paper was mainly a mathematical discussion of the 
questions raised by the recent accident to the North 
German Lloyd steamship Fulda, while being dry-docked 
in one of the Birkenhead graving docks. The subject 
has already been very fully handled in Tur Enainerr, 
and also during the recent conferences of the Institute of 
Civil Engineers. Dr. Elgar, having given the facts 
regarding the Fulda, went on to say that it might appear 
at first sight easy to determine the pressures upon the 
blocks in such a case, and what the maximum pressure 
would be, but it is in reality extremely difficult to even 
approximate with reasonable accuracy to the amount 
that the maximum pressure might reach in certain cir. 
cumstances. It is easy, by making assumptions with 
regard to the flexibility or non-ftlexibility of the ship, and 
the elasticity or rigidity of the blocks, to arrive at certain 
figures for the pressures, but these require to be used 
with great care, and with close reference to the conditions 
that are involved in the assumptions. The paper was 
devoted to a consideration of the problem based on such 
assumptions. 
In conclusion, Dr. Elgar said that 


No doubt vessels having great lengths of overhang forward have 
often been dry-docked upon ordinary blocks, and no accident has 
happened, It does not follow, however, that the risk in such cases 
has not been serious. The Fulda’s blocks supported her weight for 
some time after the water had left her, and if they had held out a 
little longer there would have been time to make up the blocks 
under the rising part of the keel and the accident might have been 
prevented. Probably in that case no one would have supposed 
there had ever been any danger. It had been shown that the ordi- 
nary practice of fitting intermediate blocks is very effective in 
reventing accident, even in cases of excessive overhang. Neglect- 
ing the flexibility of the hull of the ship, the ‘‘ trebling ” of blocks 
24 to 41 would alone have been sufficient in the Fulda’s case to 
prevent the pressure upon any block from rising above what it 
would be if the vessel were poe pd blocked from front of stem 
to aft side of stern post. It would appear, therefore, that a refer- 
ence to the sketch of rise of keel generally supplied by the builders 
of vessels with long over-hanging bows, and the placing of inter. 
mediate blocks near the commencement of the rise, and for some 
distance on both sides of that point, are precautions which should 
be effective, and cannot be neglected without risk in such cases, 


Mr. Holmes then read a communication from the 
engineer to the Mersey Docks and Harbour Board, who 
said that it was by his advice that Dr. Elgar was con- 
sulted in the matter originally; and, after talking it over, 
they mutually arrived at the conclusion that the subject 
ought to be ventilated, and Dr. Elgar was the right man 
to do it, and the meeting of the Institution presented a 
fitting opportunity. He congratulated Dr. Elgar on the 
fulness with which he had treated the matter, and trusted 
that the facts and figures laid before the meeting would 
be carefully studied by those who were responsible for 
the important process of dry-docking vessels. He was 
convinced that many vessels in the past had been dry- 
docked with a very small margin of safety; and it was 
very desirable that an operation so important should re- 
ceive more than the general rule-of-thumb consideration 
which it appeared to have had hitherto. 

Sir Edward Reed depreciated the assumption in the 
paper, and in Mr. Lyster’s communication, that the 
blocks failed because of excessive pressure on the fore- 
most block. That was not by any means a foregone 
conclusion, in his opinion. He had great difficulty in 
admitting that, because the Fulda herself was dry-docked 
several times before, on other docks, without any evil 
result, and with the same overhang; and, secondly, 
because the evidence was that the foremost blocks did 
not fail first, but there was distinct evidence of the fact 
that the blocks that first failed were abaft the middle of 
the vessel, and that the fragments of the blocks were sent 
flying out of the water towards the opposite side of the 
dock there, before any sinking at the bow was observed. 
He agreed that the docking parties, in such a case, should 
be notified of the unusually great overhang. But the 
blocks were of an old type, cast iron, much worn, and 
originally of bad design; and they were ill-adapted for 
carrying the pressure of a bar em 

After several other members had spoken, Professor 
Elgar replied. He said the blocks of the same design 
had been used for forty years, and had not been objected 
to. The Dock Board was now surprised to learn that 
the blocks were defective. No one discovered that the 
blocks were defective till after the accident. His own 
opinion was that the type of block was not so good as all 
wood blocks, as it diminished the power of the blocks to 
distribute the strain from block to block under the 
irregularities of an uneven keel. 

The third paper read was by Mr. Nelson Foley, on a 
‘* New Method of Forced Draught.” The fundamental 
principle of the system is that the fire-bars themselves are 
utilised as a means of forcing the air into the fire. In 
order to accomplish this, the bars are made hollow, and 
are perforated with a row of small holes along each side 
near the upper surface, the holes being placed at such an 
angle that the air is forced in jets into the fire through 
the ordinary spaces between the bars. The front ends of 
the bars are inserted into a box or canal under the fire- 
door, which is in communication with a fan, blower, or 
aircompressor. The author gave some brief particulars 
of a few experiments with the system. 

In the afternoon the members of the Institution and 
friends were entertained by the Mayor and Mayoress of 
Newcastle-on-Tyne at a garden party, held in Jesmond 
Dene, and in the evening the Institution dinner was held 
in the larger hall of the Assembly Rooms. 


VISITS TO TYNESIDE WORKS, 


One of the directions in which Tyneside firms—or, 
rather, one Tyneside firm in particular—has been called 
upon to take the lead in the production of specialities, is 
that connected with ice-breaking steamers, and by a 
fortunate coincidence the largest of these vessels, the 
Ermack, having returned from her remarkable ice: 
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preaking trip to Spitzbergen, is at present in the Tyne, 
undergoing survey and slight repairs. Exposed in the 
dry docks of the Tyne Pontoons and Dry Docks Com- 

any at Wallsend, she has been found, after her experi- 
ences near Spitzbergen, as detailed by Col. Swan, in 
surprisingly good condition. A broken blade on one of 
her propellers, we understand, and a few started rivets 
near the stem, sums up the damage sustained in her 
arduous work, a portion of which consisted in forcing her 
way for a number of miles through a field of ice 7ft. 2in. 
thick at a speed of three knots. Aeexposedin dry dock the 
efiect of the ice crushing and gi against her sides 
was seen in the polish of the plates below the water-line, 
which, before oxidising by exposure to the air, shone like 
burnished steel. The Ermack, after receiving a special 
coat of oil in dry dock, completes, in a day or two, load- 
ing stores and bunker coals, and proceeds on her voyage 
to the Kara Sea. 

The turbine principle of marine propulsion—also and 
more definitely still a product of Tyneside ingenuity and 
sxil’—and one for which there is promise of a re- 
mar<able future, also, as it happens, reaches, at this very 
ice, @ notable etage in its development. The Parsons 
Tubine Company, at whose new works at Wallsend, 
between 300 and 400 workmen are already employed, 
has just completed fitting into the hull of a vessel 210ft. 
long, similar in general design to the British Admiralty 
30-knot torpedo destroyers, an installation of turbine 
motors, driving four lines of shafting, each line having 
two propellers, three-bladed, of a special design. This 
vessel was taken down the Tyne on trial, and afterwards 
under steam, off Tynemouth. Unfortunately it was 
found on starting that, from some cause or other, a good 
deal of timber had been adhering to the vessel’s bottom ; 
and some of this came away as the vessel got into the 
fairway, as was noticed from several standpoints. This 
caused those in charge to stop the machinery for a time, 
but the vessel afterwards proceeded slowly. During the 
time the vessel was running the fear that more timber 
still adhered was felt, and the speed attained in conse- 
quence was far short of that designed and anticipated. 

This vessel], engined, of course, by the Parsons Turbine 
Company, but built, as to hull, by Sir W. G. Armstrong, 
Whitworth, and Company, at Elswick, is not that for 
which a definite order was given tothe Parsons Company 
by our Admiralty, but one prepared with a view to gain 
further experience prior to completing the Viper—the 
name by which the vessel definitely ordered is to be 
known—and to embody any improvement suggested. 
Although the two vessels were begun about the same time, 
matters have been expedited in the case of the vessel 
tried on Saturday, with, however, a result which seems 
rather suggestive of the old saying about the more hurry 
the lessspeed. The circumstances, however, although 
unfortunate, are quite remediable, and the speed attained 
—somewhere in the region of 25 knots, it is believed—is 
in no way any criterion of the vessel’s ability to attain 
the very high speed aimed at, and promised, in the 
finished vessel. This, we believe, in the case of the 
vessel actually ordered by the Admiralty, is 35 knots. 

The Viper is on the stocks in the shipyard of Messrs. 
Hawthorn, Leslie, and Co., at Hebburn, where she was 
seen by those who visited the works, as well as a beauti- 
ful model of the vessel, with every detail reproduced 
with minute fidelity. 

The paper on “ Large Atlantic Cargo Steamers,” by 
Mr. G. B. Hunter, of Messrs. Swan and Hunter, 
Wallsend, read at one of the meetings, suggests not only 
the growth in dimensions of steamers generally which 
the past few years has witnessed, but the prompt pro- 
vision made by Tyneside firms to meet the situation. 
All the larger firms, as evidenced by visits paid at the 
time, have been steadily improving their facilities, their 
equipment, and their staffs, but especially the increase 
of their working area and building accommodation. 


AUTOMATIC COUPLERS. 


As briefly mentioned in our last issue, the seventh sitting 
cf the Royal Commission on Accidents to Railway Servants 
was held on the 12th inst. Mr. John Hurdus Dobson was 
called and examined. He is the organising secretary to the 
Amalgamated Society of Railway Servants. The first por- 
tion of his evidence was devoted to the distance between sets 
of rails in shunting yards, and Goole was stated to have a 
yard where the rails were only 3ft. 4in. apart, which was 
hot wide enough to use the coupling rod with safety; and it 
was stated that it was quite an ordinary thing, even near 
London, for sets of rails to be less than 6ft. apart. Ques- 
tions on other matters were then put to the witness, but 
later on the subject of couplings was again approached. 
Witness said that he was not an engineer, but was sure that 
British engineers would soon find a suitable coupling if the 
Commission decided that automatic couplings should be 
installed. In the meanwhile, and until a really satisfactory 
coupler is found, he did not know of anything better than 
the coupling pole. In his opinion there were certainly more 
accidents by reason of the stiff shackle than with the loose 
chain coupling. 

Mr. George Thaxton was then called. He is a goods guard 
on the Midland Railway, and has been since 1874; he is also 
President of the Amalgamated Society of Railway Servants. 
He said that under the best conditions there was danger in 
using the shunting pole. He himself was using the coupling 
pole daily, and could therefore speak with personal knowledge 
of the subject. For one thing, the hook of the pole is liable 
to slip when trying to lift the coupling on to the hook, with 
the result that the hands come in contact with, and perhaps 
between, the buffers; then again it might happen that when 
the hook on the pole had caught up the coupling, and the 
latter was being put on the hook of the wagon, that the 
engine driver would not at first push up enough, with the 
result that the hook of the pole got jammed between the link 
and the wagon hook, and then if the engine driver pushed up 
some more, the result might be that the pole got jerked up 
and hit the operator under the chin. This was not a common 
occurrence, but still it did happen sometimes. These were 
dangers to which men were subjected even when using the 
pole under the most favourable conditions. Then with more 
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adverse conditions there were the cases where stiff shackle 
wagons, fitted with dead buffers, had to be dealt with. In 
one train on which he had been working the week before 
there were twenty-one wagons, and ten of them had dead 
buffers. The proportion of dead to spring buffers depended 
largely upon which collieries you were dealing with. It was 
mostly from collieries that dead buffer wagons came. In 
the case of the older pits there would probably be more dead 
buffer stock than there would be in the case of those more 
lately sunk. Then the draw bar hooks varied very considerably. 
Witness stated that there were almost as many forms of 
these as there were days in the year. Then there was the 
difficulty that you might have a narrow link and a thick 
draw bar hook, and it would be hard to get the link on to the 
hook. He was of the opinion that during the last twenty 
years there has been a gradual improvement in the construc- 
tion of wagons and their couplings. If all wagons were 
made as good as the best now existing, it would be an 
element of improvement in the right direction. Reverting 
again to the question of distance between sets of rails, 
witness was of opinion, and thought, from practical ex- 
perience, that when a man has to manipulate a six-foot pole, 
end use it over the buffers for coupling and uncoupling, and 
cons‘dering that he has to signal to the driver, &c., a six-foot 
space between two sets of lines was not sufficient when the 
width of the wagons and the load were taken into account. 
He thought that in a large number of places the space ought 
to be wider, and he would give the Board of Trade power to 
insist upon it. 

Witness was then questioned with regard to the D coupler. 
He said that he found that the majority of the D couplers 
had stiff shackles, and that, speaking generally, even if a stiff 
shackle were reported to the wagon examiners, no notice was 
taken of it. He could not say what percentage of D shackles 
were stiff, but certainly more than 1 per cent. The railway 
companies had of recent years made great efforts to improve 
their wagons—not so the private owners. He had never 
heard of a shunting pole being broken when a train was on 
its journey. If it did so, however, the guard would have to 
wait for another possibly till he got to the end vf his journey, 
for poles would, most likely, not be kept at intermediate 
stations. Pressed as to what improvement he would suggest 
with regard to coupling, witness said he was not prepared to 
recommend any particular appliance, but. that the present 
method did not meet all the requirements, and he was of the 
opinion that the improvement should involve the discon- 
tinuance of the pole. Witness spoke to the fact that the 
welded end of a link was invariably thicker than the other 
end, and gave an instance of the varying sizes of links and 
hooks on different lines. He had never, he said, attended a 
coupling contest. He did not believe in them much, as they 
were not carried out under working conditions. As regarded 
breakaways, these had not been numerous in his personal 
experience. They had happened, however, and one of the 
causes was stiff D couplings, which stood straight out when 
the engine left off hauling, with the result that the link got 
lifted off the draw-bar hook. . 

This concluded the evidence taken on this day. The Com- 
mission again sat on Friday, the 14th inst. The first witness 
was Mr. John James Shawcross, an inspector in the employ- 
ment of the Lancashire and Yorkshire Railway Company. 
He has been for twenty years a railway man, first as number 
taker, then as shunter, and eventually as a goods inspector or 
yard foreman. He said that the use of the shunting pole 
under the best of circumstances, that is in daylight, is a very 
dangerous proceeding. He had on many occasions seen men 
attempting to uncouple wagons both with stiff shackles and 
with loose links when the shunting pole has snapped in two, 
and the result has been that the guard or shunter has been laid 
on the ground. He, of course, preferred the loose link to the 
stiff shackle coupling. He had himself worked with the pole, 
and had every day to work while the train was in motion. 
He agreed that as long as noself-acting coupling existed there 
must be some danger attaching to the work of the shunter. 
However, the use of the pole was better than the men going 
between the wagons, but there were many instances, especially 
in connection with collieries, where it was absolutely neces- 
sary to go between the wagons. There was still a large 
number of wagons in the Lancashire district provided with 
dead buffers, but no new wagons were now built with them. 
With regard to the distance between sets of rails in a shunt- 
ing yard, this should not be less than 7ft. 6in. to 8ft., so as to 
permit of safely using the shunting pole. With regard to 
automatic couplers, he had seen plans of several, but they 
had complications. From what he had seen, however, he 
was of opinion that one could reasonably hope for greater 
simplicity. On the Lancashire and Yorkshire Railway the 
guard of a goods train usually had a van allotted to him, so 
that it was possible for him to keep a reserve stock of poles 
in it. An ample number of poles was given out on this 
line. The three-link coupling fhad been largely introduced, 
but for all that accidents of minor character were continually 
occurring. In fact, from his experience, he should say that 
accidents to the hands and arms of guards and shunters 
were more numerous since the pole had been used. He, 
however, had no figures to prove this. It was merely an 
idea gained from his own experience. In its present form 
the pole was introduced some fifteen years ago. Previously 
to this a simple pole, 6ft. long and 4in. in circumference, had 
been in use. This implement could only uncouple. He had 
seen drawings of couplings which, though not automatic, did 
not necessitate men going between the buffers, but he had 
not seen any at work, so could not say if they would mini- 
mise the dangers. He himself had been injured once. “He 
was uncoupling a stiff shackler which became loose suddenly 
and fell, knocking his knee cap. This was before the intro- 
duction of the present pole. He had had several minor 
accidents to the hands since that time. On some days he 
might use the pole'as many as 1000 times. His minor 
injuries had not prevented him from going on working. The 
preceding witness had stated that he had never seen a pole 
break. This witness had seen hundreds do so. 

Mr. Stanley G. Spencer, of the Board of Trade, was next 
called. He produced and handed in a table-containing a 
statement of the persons employed on the railways in the 
United Kingdom in 1898. The numbers amounted to 490,123 
men and 44,016 boys, or a total employed of 534,139. 

Mr. Thomas Dickenson was then called. He is a mineral 
guard on the North-Eastern Railway. He has been so em- 
ployed for twenty-five years. He is also an officer in the 
Railway Servants’ Association. He, too, said that the pole 
is an improvement on the old method of coupling and un- 
coupling wagons by hand. Minor injuries, however, are 
more frequent with the pole. If told to do a month’s 
coupling and uncoupling, either with his hands or with the 
pole, he would most certainly use the pole. Accidents with 
the pole came about from various causes. As has been 


stated by several witnesses, the pole slips from the link; 
then there is diversity or variety of the centre hook; then the 
coupling hook frequently gets fast in between the link and 
the hook, and cannot be released without a man going 
in between the wagons. Before the use of the pole 
the men used to go between the wagons, even when 
they were in motion. He wished to see an autcmatic 
coupling brought in. One of the reasons he gave for 
wishing this, in addition to corroborating the reascns given 
by former witnesses, was that he actually knew places where 
there was not sufficient room to use the pole. Automatic 
couplings would do away, so he said, with the necessity of 
making a wider space between the rails, which he acknow- 
ledged would be impossible save at very considerable expense 
with existing yards. In his opinion, if a suitable automatic 
coupling can be found, the traffic will be worked with less 
risk to the men and less expense to the companies. In the 
event of an automatic coupling not being found, then he 
would suggest, as conducive to lessening the number of 
accidents, that there should be a uniform wagon end that 
would include train bar, hook, buffers, and everything. He 
was unaware that a rule enforcing uniformity had been in 
existence for ten years. He had never himself been injured 
while shunting. With reference to the form of couplings 
used on the different lines, he would not like to say that any 
two were alike. There was certainly no uniformity. The 
couplings are almost as diverse in forms as there are railway 
companies. The three link couplings had been provided in 
many cases, but with reference to the hook he had seen no 
improvement. In his experience it was frequently necessary 
in colliery sidings to discard the pole as impossible for use, 
and couple or uncouple by hand. 

This ccncluded the evidence of this witness with regard to 
coupling and shunting operations. The next witness was 
Mr. James Brown, a goods guard on the Brighton Railway. 
He said that he had been a goods guard and shunter com- 
bined for twenty-five years. He was prepared to admit that 
the pole was an improvement on the old method of working 
by hand, but was by no means all that could be desired. It 
was a step in the right direction, but did not go far enough. 
In common with preceding witnesses, he thought some auto- 
matic appliance should be brought into use. He had never 
met with an accident himself, but he had witnessed a num- 
ber. He had seen men killed outright between the buffers, 
and had seen limbs lost. He admitted that he had never 
seen anyone killed, or even injured, while using the pole, 
though he knew of a man who had lost his arm by reason of 
the pole slipping off the hook. He himself had had scores 
of poles break in his hands. He gave no evidence with 
regard to the pole which had not been given by other 
witnesses. With regard to couplings, he said that when 
dealing with those on wagons coming from all the railways 
in the kingdom, it was sometimes found impossible to use 
the pole, and men had to go between the wagons. There was 
great lack of uniformity. The Great Northern, for example, 
had narrow links. The South-Eastern was not as handy as 
others, and, in his opinion, he thought it would be an 
improvement if uniformity were insisted upon, though he 
did not think it would be the only improvement needed. 
With regard to existing couplings, he preferred that of the 
Midland to any other. He was, however, looking to the time 
when the intelligence of England would furnish an auto- 
matic coupling. He had had no experience of automatic 
couplings, though he had seen models. With regard to 
accidents since the introduction of the pole, he thought that 
those of minor importance had increased, while those of a 
graver nature were, he thought, pretty nearly the same as 
before. 

Mr. Frederick Read, a foreman shunter or the London and 
North-Western Railway, was the next witness. He was 
stationed at Willesden. He said that it was the custom to 
use the pole underneath the buffers, and described certain 
accidents. His opinion was that the general body of shunters 
would like to have some sort of an appliance which could be 
manipulated from the side of the wagon. This might be 
automatic or otherwise, but it should obviate the necessity 
of carrying so many things about in the hands. This would 
be especially valuable at night time. He said he had seen 
the automatic couplers on the Barnum and Bailey’s trains 
when they were at Willesden. He believed there was some 
difficulty in uncoupling these on a heavy curve, but he had 
not been present when it occurred. He had had difficulty, 
however, on the same curve with ordinary couplings. He 
had examined the Barnum and Bailey coupling carefully, 
but did not test it himself, and only saw it standing. The 
wagons were exceptionally long, and he thought that this 
would add to the difficulty of uncoupling on curves. He 
did not think that the coupling on these trains could be 
applied under present conditions to existing stock. 

This finished the evidence of this witness. The Commis- 
sion decided to hear the evidence of one platelayer, one 
engine-driver, and one foreman at its next sitting, and then 
to go on with the evidence of the railway companies and the 
private owners. 


Dynamos FOR Power Purroses.—A special make of Westing- 
house 250-volt generator is now being manufactured, which is 
desinged particularly for the purpose of supplying power to motors 
operating machine tools, cranes, drills, pumps, cutting machines, 
&c., in factories, mills. and mines, They furnish current at 250 
volts pressure, and as 220-volt motors are commonly used for the 
above purposes, this allows 30 volts drop of potential in the line. 
The use of a 250-volt dynamo also permits the operation of both 
arc and incandescent lamps from the motor circuits, Two of 
these machines of 400-kilowatt capacity are in use at the Carnegie 
Steel Works, and are operated at 130 revolutions per minute. 
They supply power for a number of motors, and also to six 220- 
volt shunt motors, each of which is directly connected to a 
Westinghouse direct-current constant-current arc machine. 
Each dynamo is driven by a Corliss tandem compound engine. 
In the general design, a circular yoke carries inwardly ~—s 
pole pieces of lamineted soft steel. The field castings are divid 
vertically, thus allowing excellent facility for inspection, or 
removal of armature or field coils without the necessity of 
removing the outward bearing or dismantling the engine. The 
series coils are of forged copper, and the shunt and series coils are 
separately wound and are removable. The armature coil consists 
of finished discs of annealed steel, built upon an iron spider, 
which also carries the commutator. This spider is pressed and 
keyed upon the engine shaft. Ventilating. spaces allow a circula- 
tion of air through the commutator and winding when the engine 
is running. The periphery of the armature is slotted, and the 
winding is made from bars of drawn copper. The coils are held 
in the slots by means of retaining wedges of hard fibre, which 
may be driven out, should it become necessary to remove any 
armature coil. Hard rolled copper commutators and carbon 
brushes are ysed. 
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THE NILGIRI RAILWAY 


Fig. 1—VIADUCT No. 6 


THE NILGIRI MOUNTAIN RAILWAY. 


As an addition to the description of this line which was 
published in THE ENGINEER of March 3i1st, we now are able 
to give further illustrations of the route from Mettapollium, 
the junction for the Madras railway to Coonoor. The first 
hill-climbing section may be termed ‘ the region of bridges,” 
the gradient is continuously 1 in 12°50, excepting about 
midway, where the line crosses the Kullar River by a magni- 
ficent stone bridge 80ft. high, with three spans of 60ft. each. 
See Fig. 4, p.314, March 31st, 1898. The next three miles, the 
region of viaducts, to Hillgrove—10? miles—are equally steep. 
Fig. 1 shows viaduct No. 6, with the entrance to the tunnel. 
Fig. 4, p. 66, is a view of one of the 60ft. girder bridges; high up 
on the right hand are Lady Canning’s Seat and Lamb’s Rock ; 
the other side of the rock, at a slightly lower elevation, is the 
terminus of Coonoor. From Hillgrove to Runnymede—13$ 
miles—is the region of tunnels ; Fig. 3 illustrates the approach 
to one of these. The line traverses the Keerambady Valley, 
and skirts the Benhope Cliffs—Fig. 2 above; the view from 
this point is magnificent, the plains below stretching to the 
horizon as a vast sea. The ascent is continued for three miles, 
the region of cuttings, in some cases necessitating heavy retain- 
ing walls, as shown by Fig.5. The linenowmakesa wide detour 
across the valley, skirting the hill called the Crimea, and at last 
brings into view the picturesque bungalows of Coonoor, and 
the neat station with its well-appointed waiting-rooms—Fig. 6. 
The traveller for the present will wait there until he pro- 
ceeds by “‘ tonga’”’ to Ootacamund, a further distance of eleven 
miles, the journey so far having occupied about two hours. 
The line has recently been opened for regular working, and 
reflects great credit on the resident engineer, Mr. Wakeman, 
and the consulting engineer, Mr. Horace Bell. 


THE RATING OF MACHINERY. 

A Bix was introduced during the earlier part of the present 
session which had for its object the making of certain 
important changes in the law which at present regulates the 
rating of machinery. It has shared the fate of many similar 
Bills which have come before the House, and the persistency 
with which the Government has shelved this important ques- 
tion is evidence of their unwillingness to interfere with the 
existing order of things. 

The material portions of Mr. Strachey’s Bill, which has 
been dropped, were as follows :—‘‘ From and after the passing 
of this Act in estimating . the gross estimate 
rental or rateable value of any hereditament occupied for any 
trade, business, or manufacturing purposes, any increased 
value arising from machines, tools, or appliances which are 
not fixed, or are only so fixed that they can be removed from 
their place without necessitating the removal of any part of 
the said hereditament shall be excluded. 

“ Provided that the gross annual value of any such heredita- 

ment shall be estimated at not less than the sum at which it 
might reasonably be expected to let for the purpose for which 
it is used on a tenancy from year to year void of the machines, 
tools, and appliances, which it might reasonably be expected 
would be supplied by the tenant, if the tenant paid all the 
usual tenants’ rates and taxes, and tithe rent charge—if any— 
and if the landlord undertook to bear the cost of the repairs 
and incidence, and the other expenses—if any-—necessary to 
maintain the said hereditament in a state to command such 
rent. 
“Provided also that the terms machines, tools, and appli- 
ances, for the purposes of this Act, shall not apply toany ma- 
chinery, machine, or plant used in or on the hereditament for 
producing or transmitting first motive power, or for heating 
or lighting the said hereditament.” 


It will be seen that the main object of the measure was to 
prevent the application of the principle of ‘‘ enhanced value,” 
whereby the owner of expensive plant has really been made 
to pay a poor rate in excess of that which he would pay in 
respect of the bare walls of his mill. The following outline 
of the law of rating may serve to show the necessity for some 
statutory alteration in the law if machinery is to become 
practically exempt. 

Although cases relating to the assessment of machinery are 
seldom before the High Court, they constantly engage the 
attention of the magistrates at Quarter Sessions. Were the 
matters to be decided merely questions of fact, the Court of 
Quarter Sessions would in the majority of cases be a suffi- 
ciently competent tribunal. After all the facts are before the 
Court, however, there sometimes remain questions of law with 
which the county justices have to deal; and occasionally, 
where the Courts are not directed by a chairman or deputy 
chairman who is a trained lawyer, they may well be excused 
if the wording of a private Act should provean enigma to them. 
Hurried through Parliament with undue haste, pieced together 
| by the joint efforts of the town clerk and a parliamentary 
| agent, these statutes are far more difficult to construe than 
| the public Acts ; and even where the solution of the question 
| depends upon the application of legal principles uncontrolled 
| by statute, it is not to be — that all chairmen of 
| Quarter Sessions can do the work of a High Court judge. It 
| will be conceded, therefore, that the clearer the law so much 
the lighter will be the duties of the Court of Quarter Sessions 
as an appellate tribunal from the decisions of the Assessment 
Committee. At present the millowner who feels himself 
aggrieved by the imposition of a heavy rate must go to Sessions 
with the prospect of proceeding to a higher Court before the 
issues at stake are finally decided. 

It is hardly necessary to point out that since the time of 
Elizabeth, when the levy of a rate for the relief of the poor 
was first made, a radical change has come over the property 
upon which the rate is assessed. When the majority of 
buildings in the union were dwelling-houses the “annual 
value”’ was, and indeed still is, capable of easy and exact 
estimation. The rent paid by the tenant formed a peg upon 
which the Assessment Committee could easily hang the 
proper scale for the estimation of the rate. With the 
development of mills and machinery it is obvious that the 
difficulties of assessment were bound to increase. On the 
one hand it was said, ‘‘The machinery is mere chattel pro- 
perty, and as such cannot be taken into account,” while those 
who had the interests of the paupers at heart were heard to 
say to the millowner, ‘‘ The machinery which is fixed to your 
premises has become part of the freehold, and is therefore 
rateable.” Which of these two contentions was to prevail? 

A long series of cases have dealt more or less directly with 
this difficult point, which presented a different aspect, ac- 
cording as it arose, prior or subsequent to the 3 and 4 Vict. 
c. 89, which removed the rates upon personal property. So 
long ago as 1783, in the case of Rose v. St. Nicholas (1 T.R. 
723), it was decided that a weighing machine in a house was 
to be looked upon as part of the freehold, and as such was 
held to enhance the value of the premises for rating pur- 
poses. It will be observed that this case could not be cited 
as an authority for saying the machinery is rateable per se. 

In re Granville + B. and C. 188), 1829, Lord Granville, who 
paid certain royalties amounting to £802 per annum on a 
colliery, was rated in addition to the amount of the royalty 
at the sum of £187 10s. in respect of his machinery and 
railway. Bayley, J., appeared to lay down the principle 
which applies at the present day :—“ If the mine,” said he, 
“be leased to a tenant who is to incur the same expenditure 
of erecting an engine, the owner will receive a less rent or 
royalty; but as a greater quantity of coal will be raised, the 
tenant will be thereby remunerated for his expenditure, and, 


Fig. 2- BENHOPE CLIFFS 


I think, the tenant being the occupier is liable to be rated 
for such improved value.” 

By the Act of 1840 (3 and 4 Vict., c. 89), “it shall not ba 
lawful for the overseers of any parish, township, or village to 
tax any inhabitant thereof, as such inhabitant in respect of 
his ability derives from the profits of stock in trade or any 
other property for or towards the relief.” 

Bearing in mind the distinction which always exists in 
law between real and personal property, it is clear that what- 
ever question may have arisen prior to 1840 with regard to 
the rateability of machinery per se, it cannot possibly be now 
rated gud machinery. 

Nevertheless, the other question— Does machinery, whether 
fixed or unfixed, so enhance the value of a building as to 
render it liable to an increased rate ?—was left unsolved by 
this Act. The investigation of this point involves the con- 
sideration of a number of cases which are apparently con- 
flicting, but the principle appears to have been definitely 
settled in the manner hereafter explained. In the case of 
R. v. Halstead (31 J.P. 373), it was decided that machinery 
worked by steam power and used in a silk mill for weaving 
silk, being affixed to the floor by iron screws, should not be 
taken into account for the purpose of estimating the rateable 
value of the mill. This, on the ground that the machines 
were chattels only. Again, in the case of Chidley v. West 
Ham, the question submitted to the Court was whether 
certain articles in a distillery, such as mash tubs, pumps, 
and reservoirs, although attached permanently to the soil, 
were not fixtures. It was decided that they were not rate- 
able. In neither of the above cases was the question mooted 
whether the articles increased the value of the premises upon 
which they were placed. We shall now proceed to deal with 
this point. 

Ever since 1783, and more particularly in the case of Reg. 
v. North Staffordshire Railway Company (30 L.J.M.C. 68), it 
has been a general principle that when things, although 
capable of being removed, are permanently connected with 
the land, and are intended to be used while so connected for 
the purpose for which the land is employed, they must be 
taken into account in assessing the rateable value of the 
premises. It will be seen that in its practical application 
this principle must necessarily give rise to many nice distinc- 
tions. The nature of the machinery, its connection with 
and relation to the business, must all be considered by the 
justices in the hearing of rating appeals. 

Coming to more recent cases which appear to finally settle 
the question whether the machinery is rateable per se, we 
find that the following are worthy of special notice :— 

Boden v. the Overseers of Chard (6 T.L.R. 431), which 
was decided in 1890, was an appeal in respect of the rating 
of certain lace factories at Chard. It was admitted that the 
rateable value of the premises had been considerably 
enhanced by machinery. In one of the cases the total rate- 
able value had been estimated at £1000, of which £200 was 
for the value of the premises and £800 for machinery. 

Ths machines in question were “ bobbinets” fixed to the 
floor so as to steady them, but not so as to be made part of 
the buildings. The Divisional Court decided that tho 
Assessment Committee were justified in taking the enhanced 
value of the premises into consideration. In the course of 
the argument Lord Esher was heard to says “ You must not 
use the expression ‘the way in which the machinery was 
rateable; you must not assume that machinery has been 
rated. It is a question as to enhancing the value of the 
premises by reason of a He also said, ‘‘ The 
principle laid down in our former decision was that all things 
on the premises necessary to the use of the premises for the 
Pp for which they are used, and which are not intended 
to 2 removed so long as the premises are used for their 


present purpose, may taken into account in estimating 
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AN EARLY SUSPENSION RAILWAY. 


Tuer revival of the very old idea of a suspension railway, 
to be adapted, however, to exceptionally rapid passenger 
traffic between Liverpool and Manchester, will perhaps lend 
interest to a short account of the first really useful line of 
this kind which we have been able to trace. In the present 
instance, as our readers are aware, it is proposed to construct 
a line on Behr’s “ mono-rail” suspension system, similar to 
that which has been at work between Ballybunion and 
Listowel, in Ireland, for some twelve years past. We have 
not ourselves the smallest faith in the enterprise being 
carried out, but a meeting at Liverpool Town Hall on 
May 3ist passed a resolution in favour of it, and there is 
undoubtedly a certain movement in the direction of trying 
the experiment in a neighbourhood well-adapted for it, so far 
as the connection of two enormous populations through a 
level country is concerned. 

In November, 1821, Mr. Henry Robinson Palmer, a well- 
known engineer of the day, who had been engaged with 
James Walker in the construction of the London Docks, and 
became himself engineer to the Dock Company, obtained a 
patent for a railway, consisting of a single line cf posts, con- 
nected at the top by a girder, upon the upper edge of which 
ran the wheels of vehicles whose bodies were suspended on 
each side of, but below the level of the rail. A practical 
working line of this kind was put up at Cheshunt, in Hert- 
fordshire, by Mr. Gibbs, a builder of that place, in 1825, 
Palmer being the engineer and designer. The line was 
intended for taking bricks across a stretch of marshy ground, 
to be shipped on the river Loa navigation. Posts of old 
ship timber were used, spaced about 10ft. apart, and varying 
in height, of course, with the undulations of the ground, but 
apparently only about 3ft. high on the average. The carrying 
rail or girder was of two iin. planks, about 1ft. deep, laid 
edgewise in notches cut in the tops of the posts. Wedges at 
the bottom of the cleft, on each side, served as an easy 
means of adjusting the level of the carrying beam or girder. 
The upper surface cf this wooden beam was plated with 
strips of iron, 10ft. long, about 4in. wide, and jin. thick, 
screwed down to the bearing timbers at their ends and 
centres, with countersunk bolts. The end ones held down 
both rails, the centre bolt went through to the bottom of the 
girder, where it was secured with a nut. A slightly convex 
form was given to the iron plates to diminish the surface 
friction of the wheels. 

The timbers were 20ft. long, the planks breaking joint with 
each other on alternate posts. A double flange on the wheel 
was, of course, necessary to keep it in the line, each vehicle 
—or pair of vehicles rather—having two cast iron wheels 
about 80in. in diameter. Through the centre of each wheel 
was a shaft or axle some 54ft. long, with attachments at the 
outer ends, and also close to each side of the wheel, to the 
long box constituting the truck or, vehicle. To better distri- 
bute the strain, a sort of saddle passed over the top of each 
wheel from the middle of one side of the axle to that of the 
other, and rested upon a smaller saddle which formed part of 
the inner attachment of the load. The axles, round which 
the wheels revolved, were also attached to each other longi- 
tudinally midway along the arms, and, in addition, had cross 
bracings. 

The Cheshunt line, in spite of its humble purpose, carried 
a number of people on June 25th, 1825, the day it was opened 
for inspection by anyone who cared to see it. Each recep- 
tacle was fitted temporarily with seats for three persons, and 
there being seven on each side, made up with bricks under 
the seats to about one ton each, the train load was fully four- 
teen tons. The first double-carriage, however, was con- 
structed specially for the occasion, “in the barouche style,” 
though it is also described as having been something between 
a gig and the car of a balloon. Upright posts at each end 
carried a tent or canopy, standing over the wheels, and sur- 
mounted by a crown. There were two seats, facing each 
other, and provided with cushions—forty persons being, 
therefore, accommodated in the train. A stand for the 
spectators, a band of music, refreshments, &c., and a pretty 
country roundabout, made up a pleasant scene, marred, 
however, by showers of rain before all the visitors had had a 
ride, and by a boy receiving fatal injuries from the closing up 
of two vehicles between which he was walking. 

The connection of the double boxes with each other was 
made by chains attached to the axles, the tubs themselves 
being about 9ft. long, 24ft. wide, and only 2ft. deep. For 
more permanent lines Mr. Palmer intended to have cast iron 
columns, placed in holes in the ground, and well rammed in 
with small stones. Where such lines crossed rivers, a 
light stage would be erected on one side of the bridge 
for the horse to cross by, but on ordinary ground he 
walked close to the line with a rope long enough to adjust the 
line of draught to his higher or lower position, as the level 
varied from time to time. Mr. Palmer got out full working 
drawings of his suspension railway, and adapted it to meet 
all the requirements of the time for the conveyance of rough, 
heavy goods. These drawings seem to show that the ends of 
the boxes would open. He preferred sheet iron for their 
material; but, of course, wood could be used. When the 
line came to a highway, it was intended that one span of the 
railway should open on hinges, like a gate. At regular 
loading-places the boxes were to rest on a low bank or plat- 
form, so that either could be filled or emptied without 
affecting the balance of its neighbour. 

No Act of Parliament was required for the Cheshunt line, 
as it ran only through Mr. Gibbs’ Jand, from the brickfields 
on the old north road, at the lower end of the village, toa 
wharf on the Lea nearly a mile off. It was evidently on 
quite a small scale, the boxes being so near the ground that 
they resembled at a little distance ‘‘ watercarts upside down.” 
From experiments made, it was found that the resistance in 
proportion to the weight was only as 1 to 300, whilst on the 
cast iron trams or plateways of those days it varied from 
zs to x}, according to their state of repair—which was 
generally bad. 

We have not been able to ascertain how long Palmer’s 
Cheshunt line endured, but the Northern and Eastern Rail- 
way Act of 1836 does not mention it, though that line must 
have crossed Palmer’sa little south of Cheshunt Station. It is 
evident, however, that a railway, even of the rough-and-ready 
type just described, could do a good deai of work for several 
years, whilst for cheapness of construction, facility of repair, 
and non-liability to obstruction, its merits are certainly 
considerable. A model of Palmer’s system was exhibited by 
a Mr. Smart near Westminster Bridge in 1826, and was 
intended to show how casks could be carried; and a short 
line of the kind was erected by Palmer at Deptford Dockyard 
for conveying victualling stores from the warehouses to the 


ships. Mr. Palmer also applied the system to “e » gates or 
doors at the London Docks, suspending them from little 
wheels running on an overhead rail in a manner now familiar 
to everyone. He wrote a ‘Description of a Railway upon 
a New Principle” in 1824, which has a beautiful imaginary 
view of the ‘Patent Railway” winding through woody 
country, with bridges, opening gates, junctions, and all com- 
plete. Curious views of the apparatus may also be found in 
“The Register of the Arts and Sciences,” January 10th and 
24th, 1824, and July 2nd, 1825. 


ICE-BREAKERS.* 
By Mr. H. F, Swan, Member. 


THERE can be no doubt that the employment of ice-breakers is 
destined to become a very important factor in connection with 
steam navigation generally, and that many ports which formerly 
were partially, and others entirely, closed ape the whole of the 
winter, will become available for commerce all the year round, 
The first record that we have of an ice-breaker is the Pilot, belong- 
ing to the port of Cronstadt, She was a small single-screw tug, 
with very sharp lines and great rise of floor. Her owner, the 
Russian merchant Britneff, conceived the idea that such a vessel 
could be utilised for ice-breaking, and therefore had her bow 
altered so that she could be forced up on to the ice, which was then 
broken by her weight, and although, owing to the smallness of the 
vessel, she could only deal with ice of comparatively small thick- 
ness, she embodied the germ of the idea which was destined to 
have important developments, 

The Hamburg authorities, having heard of the Pilot’s success, 
decided to have ice-breakers specially constructed for service on 
the Elbe, the first being Eisbrecher I., built in 1871, of 600 
indicated horse-power. From time to time the size and power of 
these vessels was increased, and their success was such that ice- 
breakers have now come to be looked upon as a regular part of the 
harbour equipment, and are able to keep the navigation open 
throughout the winter. In the meantime, various Scandinavian 
countries, with ice-bound harbours, had turned their attention to 
the subject, and a number of vessels, both to be used as ice- 
breakers pure and simple and also as ice-breaking ferry steamers, 
were built, some being propelled by paddles and others by screw 
propellers, both of the single and twin description. 

Particulars of these vessels are given in the paper which Captain 
Tuxen, of the Royal Danish Navy, read at the International con- 

of Naval Architects, held in London, in July, 1897, and the 
illustration which he gave of the Sleipner, + ep to the port 
of Copenhagen, of 1400 tons displacement and 2600 indicated 
horse-power, is a fair representation of the type of ice-breaker in 
use up to that time ; a main feature being the cutting away of the 
forefoot from a point on the stem above the water-line in a slanting 
direction, and striking the keel line about one-fourth of the 
vessel’s length from the bow, this form naturally facilitating the 
mounting of the vessel on to the ice field. 

Oar enterprising friends the Americans had for some time been 
using ferry steamers, so constructed as to be able to make their 
way through ice of considerable thickness, say, 2ft., and they 
accidentally discovered that a single-screw steamer of this type, 
when leaving an ice-bound wharf, was able to make her way out 
better by going astern than ahead, as the disturbance of the water 
by the propeller had a disrupting influence of a much more impor- 
tant character than might have been supposed. The idea thus 
given was immediately taken advantage of, and embodied in the 
next vessels to be built, which were given the bow propeller, the 
first to be so fitted being the St. Marie, built in 1893. Experience 
with the latest ice-breakers so constructed has proved that not only 
is the bow propeller very valuable, but is almost indispensable 
where heavy packs of ice have to be dealt with. With the excep- 
tion of some of the American vessels, which were built of wood, 
the whole of the others have been built of iron or steel, of which 
latter material all the more recent vessels have been constructed. 

It would be impossible, in the limits of a paper of this descrip- 
tion, to give many details as regards the constructicn of such 
vessels, It will, however, be interesting to the members if I give 
a few particulars of two vessels built last year, embodying all the 
latest practice, and which have been at work during the past winter 
with eminent success. These vessels were the Sampo, of 2000 tons 
displacement, and 3000 indicated horse-power, built for the Finnish 
Government, and the Ermack, of 8000 tons displacement, and 
10,000 indicated horse-power, built for the Imperial Russian 
Government.} 

The Sampo has one single propeller aft and another one forward, 
and her chief dimensions are :—Length, 202ft.; beam, 43ft.; depth 
to upper deck, 29ft. 5in. Her bow and stern have considerable 
overhang, the contour being such as to strike the ice at a very 


pellers themselves, I may mention that we have made 

of bronze and of nickel steel, and have not so far ee yam. 
blade, and this in spite of the fact that on many occasions the 
engines have brought up “ all standing,” which, I need‘hardly sa 
requires their being designed in all their working parts, both ps 
regards scantlings and surfaces, on a basis greatly in excess of 
what is usual in machinery for ordinary purposes, 

Experience with the Ermack has shown that she has brok 

ice of 8ft. 3in. in thickness, and she has gone through field 
ice of about 40in., with 6in. of snow upon it, at a speed of 24 to 
8 knots ; moreover, she‘has been driven at a speed of about 10 
knots through clear ice of 24in., whilst ice under 18in. has little 
upon It is found has a wonderfully great 
retarding influence upon an ice-breaker, m 
similar thinkness of solid ice, 

Her manceuvring powers are remarkable, seeing that with her 
helm “— she can turn in a circle of only twice her own length 
and her handiness was specially shown when she entered the frozen. 
up port of Cronstadt on March 16th last, proceeding without 
stopping through an entrance only 95ft. wide, and berthing herself 
alongside the quay without assistance, whereas under ordinary 
circumstances of navigation in open water, steamers are in the 
habit of invariably being assisted by tug boats, 

Her practical utility was not long in being put to the test, 
Immediately on her arrival, urgent word was received from Reval 
that a number of steamers were in great jeopardy ; she at once 
proceeded there, and was the means of liberating thirty-three 
steamers, of an aggregate value of a million and a-balf sterling 
She subsequently returned to Cronstadt and St. Petersburg, and 
was instrumental in relieving and facilitating the entry of some 
forty more steamers, several weeks earlier than if they had waited 
the ordinary opening of the navigation. The above performance 
is a very conclusive proof of the commercial value of such a vessel, 
When a passage has once been broken, vessels of ordinary construc. 
tion can usually follow in the channel thus made without suffering 
injury ; where, however, vessels are intended to work regularly in 
this way, it would be advisable to give them a little additional 
strengthening, especially as regards the bow, and as regards the 
propeller, this had better be of steel somewhat stronger than 
ordinary practice, 

It is necessary here to point out that all the foregoing remarks 
apply to ice-breaking in the Baltic, or where pring aay formed 
gradually at moderate temperatures, and that the same result 
could not be looked for in the case of service in the Arctic regions 
where the ice is of a much harder and more brittle description, and 
it probably would not be prudent to have the bow propeller shipped 
when a vessel is — among the heavy ice og the Polar in. 

In connection with the Ermack I must not fail to mention the 
name of Vice-Admiral Makaroff, of the Imperial Russian Navy 
but for whose personal initiative this important vessel would never 
have been built, and from whom we received very much valuable 
assistance during the vessel's construction, 

_ A very important application of ice-breaking steamers is shown 
in their ability to form connecting links in railway systems in cross- 
ing large stretches of water—which it would be either impossible, 
or too costly to bridge—and of which we ourselves have had two 
notable examples, 
_ (1); Near the town of Saratoff on the river Volga, there 
is an important railway traffic, which during the winter 
was practical] pended, and could only be carried on 
in a desultory way, when the ice was strong enough to bear 
sledge traffic ; but there were occasions, both in the spring arid 
autumn, when communication, either by sledge or navigation, was 
absolutely impossible. In this case there was a further difficulty 
in the large range in the depth of water ; it sometimes was as low 
as 10ft.; but with the melting snows in spring, the water rose to 
the extent of 45ft. It hecame necessary to design a vessel which 
could not cnly contend with the ice, but load and discharge the 
railway wazons at varying heights. We therefore proposed a 
twin-screw vessel* of the following dimensions :—Langth, 252ft.; 
breadth, 55ft. 6in.; depth, 14ft. 6in. This vessel has four lines of 
rails, each pair converging intotwo hydraulic lifts placed side by side 
at the bow of the vessel, and it is found in practice that the full 
load of twenty-four cars can be run off, or on to the shore, in half- 
an-hour, and this at varying heights, according to the depth of 
the water. Owing to the limi draught of the water, it was 
not possible to give this vessel the necessary form to break the 
heaviest ice, the thickness sometimes being as much as 3ft.; she 
therefore, under these circumstances, works in conjunction with a 
twin-screw ice-breaker of the ordinary type, of 870 tons displace- 
ment and 1500 indicated horse-power ; but when the ice is of 
moderate thickness, say about 20in., the ferry boat is able to work 
without assistance. These vesselshave now been at work for three 
seasons, and have maintained the railway service without a single 
day’s interruption. 

e other important ferry ice-breaker* is that which is now 
being erected on the shores of Lake Baikal, and which, when 


acute angle, so that when the vessel is driven with iderable 
force, she has a tendency to rise on the ice in a slanting position, 
which, while it conduces to bringing her maximum weight to bear, 
does so in a manner which mitigates the blow to the vessel herself. 

The Ermack marks an immense stride in the construction of ice- 
breakers, being fully three times as powerful as any vessel pre- 
viously constructed ; moreover, she has four propellers, three 
placed aft and one forward. Her principal dimensions are :— 
Length over all, 305ft.; beam, 71ft.; depth to upper deck, 42ft. 
6in.; the contour of her bow and stern also shows a quite excep- 
tional amount of overhang, and both she and the Sampo had their 
sides inclined outwards at a considerable angle from the vertical, 
to lessen the strain when the vessels are being nipped in the ice 
floes. The whole construction of the vessel is exceedingly strong, 
and she is subdivided into forty-eight compartments, the water- 
tightness of which has been tested in the most efficient manner, 
and as an example, it may be mentioned that after the vessel was 
launched, and her engines and boilers fitted on board and all 
complete, one of the boiler-rooms was filled with water to the 
upper deck, the bulkheads practically showing no deflection § 
This is probably the most severe test to which the bulkheads of 
any ship have ever been previously subjected, and as the other 
parts of the hull are relatively as strong, this gives a good indica- 
tion of the vessel's solidity. e frames are placed 12in. apart, 
and the thickness of the ice belt varies from l}in. at the ends, 
where most of the ice-breaking is to be done, and is slightly re- 
duced in other parts less exposed to shocks when breaking ice. 

In ice-breakers generally, it is highly important to have a model 
of a rounded form, and to have the outside surfaces as smooth as 
possible, both seams and butts for this reason being flush plated. 
It is desirable, also, that the vessels relatively should be 
short and broad, as this is found to greatly assist their 
manceuvring in ice, and prevents the broken pieces from cling- 
ing to the shell plating. It is also important to have the pumps 
of enormous power, connected with trimming tanks both at the 
bow and stern, and also at the sides of the ship, so that if the 
vessel gets caught in the ice, her horizontal plane may be varied in 
any sense desired, whereby she can the more readily release herself. 

Heese with the Sampo and Ermack has shown that pack 
ice of practically any thickness can be negotiated ; and in the case 
of the latter vessel, she on one occasion encountered a pack which 
was measured and found to be of a total thickness of 34ft., 9ft. 
being above the level of the field, and through which she success- 
fully forced her way—a feat which would have been quite — 
but for the action of the forward propeller. As regards the pro- 


* Read at the summer meeting of the fortieth session of the Institu- 
tion of Naval Architects, July, 1899. 

t Illustrated in Taz Encinegr, July 28rd, 1897. 

Illustrated in Enoinggr, November 25th, 1898. 

$ Details of these trials were given in THE ENGINEER, January 13th, 1899. 


ompleted, will form an important connecting link in the great 
Siberian railroad, the lake at the point in question being forty 
miles wide, This vessel has a displacement of 4200 tons, is 290ft. 
long, 57ft. beam, and 28ft. 6in. deep to the rail deck. She is fitted 
with three sets of engines of an aggregate power of 4000 horses, 
two sets being placed aft, driving twin-screw propellers, the third 
set being at the bow. This vessel has three lines of rail laid on 
her deck, but as the height of water in the lake does not materially 
vary, connection with the shore can be made by a movable gang- 
way. As the weather in the lake at times is very stormy, it is 
found desirable that the carriages should be under cover ; there- 
fore the vessel is built with a c!osed superstructure, which 
gives her very much the appearance of the American lake 
steamers, In the superstructure is also provided very exten- 
sive accommodation for the passengers, who will find it more 
convenient than being cooped up in the railway carriages during 
transit. The construction of this vessel marks a record in ship- 
buitding ; the vessel, after being erected in our yard on the Tyne, 
was taken to pieces, shi to St. Petersburg, and thence taken 
a distance of about miles overland to the shores of Lake 
Baikal, which would have been difficult enough had there been 
railway transit the whole distance, whereas a considerable portion 
of the road had to be covered by sledge, and this, considering the 
great weight of parts of the machinery, and including as it 
did her fiteen main leery» pad a task of some difficulty. The 
vessel is to be launched this summer, and to be ready for next 
season, 

In conclusion, I can only reiterate my belief that the employ- 
ment of ice-breaking vessels has not yet reached anything like 
the importance that it will yet achieve, and that still more 
important developments in this class of vessel may be expected 
in the future, 


Ir is very easily seen from the following figures to 
what degree railway traffic has developed in Germany. From 
1884-94 the goods traffic of the German railways rose from 
107,000,000 to 174,000,000 tons, in round figures. From 1894-97 it 
rose further to 217,500,000 tons ; in 1898, as the rising receip {s 
prove, the traffic made further progress. In the first decade t ke 
increase amounted to 62'5 per cent., or 6°25 per cent. per year ; in 
the second period it was 25 per cent., or 8°3 per cent. per ye €r. 
During the entire period it grew by 103 per cent.; it has thvs 
more than doubled. The German railways have been enlarged in 
1898 by 1183 kiloms., as against 1189 kiloms, in 1897, 1053 kiloms. 
in 1896, and 1418 kiloms, in 1895, 


* These vessels were illustrated in Taz Encineer, September 20th 
1895, and October 16th, 1896, respectively. 


| 


Juty 21, 1899 


THE ENGINEER 


65 


—— 
—_ 


RAILWAY MATTERS. 
Tur Soudan Railway is now open as far as Shendy. 


Tur Board of Trade have recently confirmed an order 
jntituled as above authorising the construction of a light railway 
in the County of Essex between Corringham, Thames Haven, at 
Kynochtown, 

Tux correspondent of the Standard at Athens states 
that the Greek Government have concluded a contract with a 
French company for the construction of a railway from Athens 
to Larissa, This line will connect Greece with the European 


system. 


In connection with a strike of tramway employés at 
Brooklyn serious has taken place, and an attempt was 
made on Wednesday to blow up with dynamite a portion of the 
elevated railroad structure, Traffic was only suspended for a 
sbort interval, 


Amonast the new railways projected in Denmark is a 
double line through cf i and Zeeland, and another is on the ‘apis 
in Jutland. It is said that an order for forty-one locomotives for 
Danish railways has been placed in Italy, while American rails are 
likely to be introduced, 


Tur great viaduct at Walnut Tree Bridge, which is to 
give the Barry Dock and Railway an opening into the Caerphilly 
Valley is now assuming adva' proportions, It spans the 
Taff Valley Railway, and the old works, and promises to be a 
fine engineering succens, 


Tur Great Eastern Railway Company gives notice that 
at the half-yearly meeting on the 3lst inst, a resolution will be 
submitted for the approval of the proprieto:s to authorise the 
directors to present Sir William Birt, upon his retirement as 
general of the company, with such sum as they may think 
fit, not exceeding £2000. 


Tue Canadian Pacific Railroad has shortened the time 
of two of its through passenger trains between the Atlantic coast 
and the Pacific by one whole day, reducing the ee time from 
Montreal to Vancouver, 2906 miles, to 100 hours. The former 
time was 1244 hours, or 1214 hours apparent time, the difference 
in time between the two cities being three hours, 


Ar the Paris Exhibition the United States Railway 
exhibit, consisting of cars, locomotives, railway machinery, and 
appliances of every kind will be made in the buildings provided 
for this purpose at the Bois de Vincennes. There will be at least 
sixteen American locomotives. Steel cars and other recent 
developments in American railroading will also be properly 
represented, 


Tue total mileage of new railways built in the United 
States during the first six months of this year was 1181°45. The 
figures show that Pennsylvania takes the lead for the six months 
with a total mileage of 106, Then follow Mississippi, 85 ; Arkansas, 
83; Oklahoma, 76; Louisiana, 62; Ohio, 61 ; Florida, 60; Utah, 
53; and South Carolina, 50 miles, The railroad which takes the 
lead in mileage completed is the Illinois Central, which with its 
new lines in Mississippi and other States, has a total of 64 miles, 


Tue Secretary to the British Embassy at Rome on 
Tuesday conferred with the Marquis Visconti-Venosta, Minister 
for Fo-eign Affairs, and Signor Martini, the Governor of the 
Colony of Eurythea, in regard to the proposed terms of an agree- 
ment between Great Britain and Italy, for the construction of a 
railway from Kassala to Keren and Massowah. According to the 
correspondent of the Standard, pourparlers on the subject have 
already taken place, and it is hoped here that, as England is 
favourable to the scheme, the Italians will be assisted financially 
in carrying out the project. 


Tue Fort Madison shops of the Atchison, Topeka, and 
Santa Fé Railroad are about to be equip for electrical driving. 
The installation includes lighting the shops and the yards, pro- 
viding electrical current for operating the turntables for loco- 
motives, and for furnishing power in the machine shops, and other 

urposes. In the central power-house will be installed a Westing- 
a steam engine of 60-horse power, to be directly connected to 
a Westinghouse 28-kilowatt generator, Another generator of 34- 
kilowatt will be belted to the present line of shafting. From the 
central power-house conductors will be carried to all parts for the 
are pel incandescent lighting, and to work special turntable 
motors and transfer table motors. 


Tue elevated railroad system of Chicago will not be 
complete until the North-Western Elevated is finished next 
winter. It will then have ninety-two miles of single track. The 
South Side Elevated already has a convenient connection, by 
means of elevators, with the Calumet Electric, covering the whole 
South Side below Sixty-third-street ; the Metropolitan gets the 
business from the Suburban Rail. , reaching out to La Grange 
on the south-west ; the Lake-street Elevated operates its trains 
to the west edge of Austin over the Chicago and Cicero ; the 
North-Western will either lease the Evanston Branch of the 
Chicago, Milwaukee, and St. Paul, or make a closer connection 
by means cf an incline. Thus the elevated system will be fed 
from the whole suburban belt surrounding the city, and even 
closer traffic connections will probably made next year. 
According to an American contemporary, it is highly probable 
that within a year a plan will be evolved for consolidating this 
system, 


Tue principal subjects reported — at the annual 
meeting of the American Railway Master Mechanics’ Association 
were as follows :—(1) The importance of a test department, a 
research laboratory in railway service, and a Mopcettion to esta- 
blish such a laboratory under the direction of the association, (2) 
The relative merits of cast iron and steel-tired wheels. The 
former are now of such excellent material and manufacture, and 
are so reliable and durable—owing to the high test requirements— 
that the use of steel-tired wheels seems likely to be limited to 
cases where a diameter of over 36in. is required, or where long 
and heavy application of the brakes in mountain service is likely 
to overheat the wheels. (3) The ten-mile basis for engine statistics 
is more accurate than the old engine-mile basis, but requires more 
careful accounting and more intelligent use. It: accuracy depends 
in large measure on the accuracy of the record of the actual 
tonnage hauled, and the actual amount of coal delivered to and 
used on the locomotives, (4) The purification of water for boiler 
supply; including the use of different methods for different 
qualities of water, and the comparative cost and economy of treat- 
ment. (5) Stay bolts are being made and fitted much more care- 
fally since the introduction of high steam pressures, Hollow or 
drilled bolts are the safest, and they are usually turned down to 
taper with a minimum diameter at the middle. (6) The use of 
blind or flangeless tires on mains having three and four pairs of 
driving wheels is decreasing, and this decrease is mostly on roads 
having many and sharpcurves, Some years ago, one railway used 
blind tires on the leading drivers of four-coupled bogie engines, 
but the present tendency is to have flanged tires on all wheels. 
(7) The best method of preventing the cracking of friction plates 
is not so much in the variation of shape as in the purification of 
water supply. Corrugated or cupped sheets, or special forms of 
fire-box, may prevent cracking in certain localities, or under 
certain conditions, but asa rule greater results may be obtained 
“y improving the water, so as to check scaling and peeling of 
plates and staybolts 


NOTES AND MEMORANDA. 


Tue submarine boat Gustave Zédé, whose exploits 
last spring excited such enthusiasm in France, grounded on 
Monday, but was got off bya torpedo boat and towed back to 
Tou'on without having suffered serious damage. 


A MovEMENT is going on at Hamburgh for the founda- 
tion cf a practicul School of Naval Architecture. There is no 
institution of the kind as yet in Germany, the Technical High 
School at Charlottenburg only including the military marine 
within its scope, 


Tae textile industry in Germany gives employment, 
according to the census of 1895, to 993,000 persons, whereas mines 
only employ 536,000, in the manufacture of metals there are but 
640,000, and in the industry connected with machines and instru- 
ments 583,000 are employed. As to export, manufactured goods 
of the textile branches rank first. The represented in 1895 
M. 779,000,C00, whereas simultaneously the export of iron and 
iron goods only amounted to M. 302,000,000, 


A coNncRETE of remarkable strength was described by 
Mr. James Christie, M. Am, Soc, C. E., at arecent meeting of the 
Engineers’ Club of Philadelphia. Its composition is as follows :— 
Cement mortar, 1 ; slag or broken stone, 4 ; cast iron cuttings, by 
weight, 2; add 1 1b. of sal-ammoniac for each 501b. of iron. 
This concrete weighs 210lb. to 220 lb, per cubic foot, and will 
stand a crushing load of 3000 lb. per square inch after four 
— If the sal-ammoniac is omitted its strength is about half 
as great, 


THE fleet of the German Navy consists of 11 battle- 
ships, eight coast ironclads, 13 ironclad gunboats, 10 large and 23 
small cruisers, three gunboats, about 100 torpedo boats, 16 train- 
ing ships, and 13 ships for special purposes, with a total displace- 
ment of 326,701 tons and 399,030-horse power. There are 16 
admirals, 811 naval officers, 40 officers of Marines, 128 engineer 
officers, 142 surgeons, 57 Ordnance and Artillery officers, 41 tor- 
pedo officers and engineers, 104 paymasters, 26 retired officers, 207 
midshipmen, 120 cadets, 1058 deck officers, 4740 non-commissioned 
officers, and 17,597 men. 

Tue German shipbuilding industry is making strides 
corresponding with the general commercial progress of the Empire. 
In 1898 there were in course of construction for foreign navies 
22 battleships, viz., one armed cruiser, three big protected 
cruisers, 10 torpedo-boat destroyers, and eight torpedo boats, Of 
these one torpedo-boat destroyer falls to Brazil, one to Japan, 
together with eight torpedo boats and one armed cruiser ; the 
latter at the price of 13,000,000 marks, Italy takes four torpedo- 
boat destroyers, and Russia four torpedo boat destroyers and 
three big cruisers, the latter at a value of 24,000,000 marks, 


Tue exhibit of civil engineering and transportation in 
the American section of the Paris Exposition of 1900 promises to 
be very large and thoroughly representative, says Mr. Willard 
Smitb, director of transportation and civil engineering to the 
United States Commission to the Paris Exposition. One of the 
most important exhibits will be a model, some 20ft. in length, of 
the Chicago Drainage Canal. In connection with this will be shown 
models of all the great variety of excavating and conveying 
machinery which was used in this most important of recent works 
of this kind. These models will be shown in operation, and it is 
believed that this will be the best exhibit of an engineeering 
character ever made at any exposition, 


A metHop of utilising the breeze produced in the 
gasworks at Cologne for steam-raising purposes was described in 
the Journal fiir Gasbeleuchtung, The furnace is that known as 
Wiedenbriick and Wilm’s, and uses forced draught. The grate 
consists of hollow bars, to the interior of which air under pres- 
sure is forced by a steam injector through a chamber which com- 
municates with all the bars, The air passes along a passage near 
the upper surface of each bar, and is thus warmed ; it then issues 
from holes, inclined upwards, in a lower passage, and is thus 
spread uniformly over the grate area. The air keeps the 
bars cool. In one trial, extending over twenty-four hours, 
with a boiler having 200'45 square metres heating surface, 
and a grate area of 4°05 square metres, 5°4 kilos, of water were 
evaporated per kilo. of breeze burnt. The breeze contained 20°34 
per cent. of ash, and 10°96 per cent. of water. About 10 per 
cent, of the steam was required for the injector. 


THE spontaneous combustion of coal has formed the 
subject of experiments at the hands of the United States Admiralty, 
The ignition of coals may be induced by condensation and absorp- 
tion of the oxygen of the air by the coal, whereby the temperature 
is raised so high that chemical combination between the hydrogen 
and oxygen can take place. This easily happens if the coal be 
very pure and brittle, if the outside temperature be also high, and 
the necessary ventilation be wanting. Another cause of ignition 
is the action of moisture on the sulphur of many pyritous coals, 
not so much from the heat of the chemical reaction as from the 
circumstance that the coal is split and broken up, and so fitted for 
the absorption of oxygen. On land it is mostly pyritous coal that 
fires, Care must be taken that the coals are stored on iron floors 
and covered, the height of the heap not exceeding 64ft. to 
8ft., and steam pipes and flues being at least 20ft. away. For 
sea voyages the coal should not be laden earlier than one month 
after it has been mined, These recommendations apply only to 
bituminous coals, 


Tue purification of acetylene is effected in Dr. 
Ullmann’s process by means of an acidified solution of chronic 
acid. Dr Wachs, of Carlsruhe, has been experimenting with the 
— Two glass towers, 40cm, in height, were packed with 

roken pumice saturated with a solution of crystallised chronic 
acid in twice its weight of 50 per cent. acetic acid, and the solution 
also stood 2cm. above the inlets to the towers. Acetylene con- 
taining 0°5066 gr. of phosphorus per cubic metre was passed 
through these towers, and then through a smaller tower packed 
with lime and sawdust, which retained any acetic acid sprayed 
over from the large towers. The gas thus purified was found to 
be free from phosphorus, and to have only a faint garlic-like 
odour, when the rate of passage was 29 litres per hour; but at 
the rate of 119 litres per hour, which was considerably greater 
than the prescribed rate for the towers used, a small amount of 
phosphorus was detected in the issuing The illuminati 
power of the gas was observed before and after purification, an 
was found to be virtually the same. 


An account of some simple experiments on the best 
forms of curves for use with gliding or soaring machines for arti- 
ficial flight has been sent by Mr, A. A. Merrill, of the Boston 
Aéronautical Society, U.S.A., to Nature. A bicycle wheel was 
arranged to revolve in a vertical plane upon an axle fastened in a 
pier. From a point on the wheel a rod projected, and at the end 
of the rod the surface to be experimented upon was fixed at an 
observed angle with the plane of revolution of the wheel. The 
wheel was then started by the fall of a weight joined to the wheel 
in such a way that when the weight had fallen through a certain 
distance it became disconnected. After a surface had been 
fastened to the rod, the wheel was started, and when it had 
stopped the number of revolutions it had made was shown by a 
caschanienl recorder. Given the same starting force, the number 
of revolutions would evidently depend upon the facility with which 
the surface moved through the air. The surface which offered the 
least resistance to motion was thus obtained. Among other 
results, the experiments seem to confirm Mr. L. Hargrave’s state- 
ment that the existence of a wind vortex under a bird’s wing is an 
important factor in soaring. 


MISCELLANEA. 


Tue Pressed Steel Car Company have contracted with 
the Carnegie Steel Company for a thousand tons of steel plates 
daily for ten years, The aggregate amount is nearly a thousand 
million dollars, and the contract is possibly the largest ever made. 


At Gray’s Harbour, Washington, U.S.A., a jetty, 
34 miles long, is being constructed. A trestle, 7000ft. long, has 
been erected to the jetty proper. Altogether the work will cost 
£200,000, and should be completed by 1900. Five hundred and 
seventy thousand tons of rock wil] be used in the structure. 


Tue steel used by the Standard Steel Works, Philadel- 
e for making railway tires under American specification, has the 
ollowing composition :—Carbon, 0°65 to0°75; phosphorus, under 
0°05 ; silicon, under 0°25; manganese, 0°5 to 0°7 ; sulphur, under 
0°05. The tensile stre runs from 110,000 lb. to 125,000 lb., the 
elastic limit from 55,000 lb. to 65,000 Ib., and the elongation in 2in., 
12 to 15 per cent. 


Tue four large battleships voted in this year’s German 
Budget will be built—one in the Imperial Dockyards, at Wilhelms- 
haven ; one by Schiehau, at Elbing ; one by the Vulcan Company, 
at Stettin ; and one by the Germania Company, at Tegel]. Accord- 
ing to the Berlin correspondent of the Standard, they will have 
boilers on the mixed system, half of them being water-tube boilers 
of the Thornycroft pattern, provided with distilled water. 


AFTER a prolonged discussion the Godalming Corpora- 
tion have resolved to purchase the undertaking of the Frith Hill, 
Godalming, and District Water Company, the estimated outlay 
being £72,250. Although the directors were in favour of the 
council acquiring the waterworks and a price was agreed upon, yet 
a sufficient majority of shareholders was not obtained, and the Cor- 
poration accordingly promoted a Bill for compulsory purchase. 


In consequence of the scarcity of water in Birmingham, 
the Water Committee have issued a circular to shareholders, in- 
forming them that the ordinary charge does not cover a supply 
for watering gardens, or for fountains. Hitherto the Committee 
have not enforced this, but the demand for legitimate purposes is 
so great and the margin between the daily yield and the consump- 
tion so small that it has become necessary to economise, On 
certain days the consumption has reached 23,000,000 gallons. The 
Welsh supply will not be available for four years. 


Tae East London Waterworks Company has notified 
the Local Government Board that, in consequence of a Committee 
of the House of Lords having rejected its Bill for the extension of 
reservoirs to supply the East End of London, the company, in the 
event of difficulty arising hereafter, will not be responsible. The 
company states that the rejection of the Bill has stopped it 
from proceeding with a scheme which would ensure a constant 
supply of water. This state of affairs is, primarily, laid at the 
door of the London County Council, who strongly opposed the 
Bill, though it passed the House of Commons, 


Ir has been proposed by the Danish Government, as 
soon as the necessary grants can be obtained from the Folkething 
to take steps for the establishment of two large steam ferries and 
for the construction of a telegraph cable between Gjedser and 
Walnemuende ; and also of building a railway bridge across the 
Little Belt, and thus uniting Jutland with the island of Fyen. The 
distance is about 14 miles. The current is rapid and strong. The 
length of the bridge will be about 2500ft., and the cost is estimated 
at £800,000. If, says a consular report, this should become an 
a fact it, will be worth the attention of British manu- 

‘acturers. 


Tue two largest shipbuilding yards in Christiania are 
the Nylands and the Akers. They are chiefly employed in build- 
ing medium-sized cargo and whaling vessels ; thirteen steamships, 
aggregating 7529 tons, were launched during last year. At the 
close of last year there were still under construction at these two 
works fourteen steamships. They employ 1263 workmen. The 
Fevig shipbuilding yard at Arendal has also been busily occupied. 
One vessel of 2000 tons, and two others of 6000 tons and 2000 tons 
respectively, have been in course of construction during the year. 
Rae — for these steamships are being bought in the United 

ingdom, 


Tue Mayor of Dover, Sir W. H. Crundall, J.P., is 
making arrangements for a show of motor carriages, to be held 
between the 18th and 21st of September next, simultaneously with a 
meeting of the British Association then taking placethere. The show 
will be held on the Athletic Ground at Dover. The conditions of 
competition have not yet been decided, but a Judging Committee 
will be chosen, and prizes or certificates awarded for excellence of 
driving mechanism, novelty of purpose or design, elegance of 
design and workmanship, utility of vans and other automotors, 
practical running and general control of automobiles, economy of 
fuel, and speed in actual racing. 


Ir will be remembered that an accident occurred 
recently at the Stockton Malleable Ironworks, when a large fly- 
wheel gave way, resulting in the stoppage of an important part of 
the works. It was n that a new wheel should be made as 
quickly as possible, and this work has been carried out very 
expeditiously by Messrs. Sir Christopher Furness, Westgarth, and 
Co,, Limited, of Middlesbrough. e wheel, which is 17ft. 4in. 
diameter and weighs 334 tons, was completed in eleven working 
days from receipt of order, and considering that the wheel is a 
built one with a large amount of work in it, this appears to be an 
exceptionally smart piece of engineering work. 


We understand that the largest weighbridge in the 
kingdom is about to be placed at Ebbw Vale, for the purpose of 
weighing steel rails in connec'ion with the Ebbw Vale Company’s 
rolling mills. Hitherto it has been usual to —_ ordi short 
weighbridges together for the purpose of weighing Sola tanto, 
but the new weighbridge will obviate this, oa will be aepae~ dl 
accurate. It will be 70ft. long and 6ft. 2}in. broad, fitted wi 
steel rails of the ordinary British gauge, and it will have a capacity 
of 60 tons. A special feature of this machine will be that a 
shorter load than 70ft., placed at any position of its length, can be 
weighed with perfect accuracy. is weighbridge was designed 
and made by Messrs. Henry Pooley and Son, Limited, of London 
and Liverpool, 


THE summer meeting of the Institution of Heating and 
Ventilating Engineers was held at Stourbridge on Tuesday on the 
invitation of the President, Mr. Walter Jones, of the firm of Jones 
and Attwood, Stourbridge. Mr. A. E. Grindrod, of Messrs. 
Renton, Gibbs, and Co., Liverpool, read a paper on ‘‘ The Dis- 
favour shown by Fire Insurance Companies to the Me mat 
Heating Apparatus.” Mr. Grindrod said he was glad they were 
now banded together in an Institution to which they might bring 
the difficulties and troubles of the heating and ventilating 
engineer. Undoubtedly, the greatest difficulty at the present 
time presenting itself to engineers fixing high-pressure hot-water 
heating the disfavour with which fire insurance 
companies regarde e system. A high-pressure apparatus, pro- 
perly fixed, was perfectly safe, and could = possibly be the ‘rect 
cause of fire any mora than other systems of heating. The 
principal cause of the disfavour of the fire companies for the 
system was bad and incompetent workmanship. He thought it 
would be of great advantage in preventing incompetent workman- 
ship, if the Institution insisted upon members passing an examina- 
tion. A paper by Mr. Louis F. Pearson, of the Beeston Foundry 
Company, Nottingham, on ‘‘ Low-Pressure Hot Water Heating,” 
was deferred. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Oo., Vienna. 

F. A. Brockxnaus, 7, Kumpfgasse, Vienna /. 
CHINA.—KELLY anp WALsH, LimitED, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND Cuevitiet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TweiTmEvER, Leipzic. 
F. A. Brockuavs, Leipzie. 
INDIA.—A. J. Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscuER AND Co., 307, Corso, Rome. 
Bocca Ferxs, Turin. 
JAPAN.—Keity anp WALsH, Limitep, Yokohama. 
Z. P. Manuva and Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
§, AFRICA.—Gorpon anp Gorcu, Long-street, Capetown. 
R. A. THomPsON AND Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpow GotcH, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Crata, J. W., Napier. 
CANADA.—MowtTreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 and 85, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
STRAITS anv Watsn, Limirep, Singapore. 
CEYLON.—WisayaRTNa AND Co., Colombo. 
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REPLIES. 


G. D. H.—A full description of the Diesel engine will be found in Tue 
Enorneer of October 15th, 1897, and November 4th, 1898. 

Rotatory.—Bow screws have been tried over and over again. The ice- 
breaker Ermack has a bow screw. They work to grave disadvantage 
because they drive water against the hull of the ship. Screws have 
been fitted under the bows, at the sides, in tubes, at every angle. 
Spend a day at the Patent-office Library, Bishop's-court, Chancery- 
lane. Read Bourne's treatise on the sc:ew propeller. Examine a few 
of the hundreds of patents that have beeu taken out, and see how 
much novelty is left in your idea. 


INQUIRIES. 


AUTOMATIC WEIGHING OF CEMENT. 

Sre,—Can any of your readers kindly refer me to an automatic weigh- 
ing machine that will work reliably on Portland cement, the temperature 
of wich on leaving the mills is frequently as high as 240 deg. Fah. ? 

c. 8. 
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MERTINGS NEXT WEEK. 


Tue InstiTuTION oF JuNiIoR July 27th, at 
3p.m., Visit to Messrs. Edw. Cook's East London Svap Works, Bow. 
Train leaves Fenchurch-street at 2 37 p.m. 

LIVERPOOL SELF-PROPELLED TRAFFIC ASSOCIATION (BEING THE LocaL 
CENTRE OF THE AUTOMOBILE CLUB).—Trials of mozor vehicles for heavy 
traffic at Liverpool. July 28th and 29th, Judges’ observations; July 
8st, hill-climbing and mancuvring tests; August Ist and 2nd, distance 
runs.—For full particulars apply to Mr. E. Shrapnell Smith, Hon. Sec., 
Royal Institution, Liverpool 


DEATHS. 

On the 15th inst , at Hampstead, Freperick Cu RLES Wess, M. Inst. 
C.E., in his sevency-first year. 

On the 18th inst , at Westminster, Henry Mavupstay, M. Inst. C.E., 
eldest,son of the late Thomas,Henry Maudslay. 

On the 18th inst., at Hindley House, Leami . Ropert REYNOLDs, 
C.E., late Public Works Department, India, aged sixty-five years. 

On the 14th inst., at Caerleon, Monmouthshire, very suddenly, James 
ARMSTRONG JACKSON, consulting engineer, late of Cardiff, aged seventy- 
two years. 
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UNITED STATES COMPETITION. 


Wuat Mr. Moreton Frewen writes on finance is always 
worth reading, and a letter from his pen, published in 
the Times of the 17th inst., possesses such special inte- 
rest for our readers that we reproduce it on another page. 
It will be seen that Mr. Frewen is far from taking an 
optimistic view of the situation in"the United States ; and 
he gives us reason to believe that the competition of 
which we have recently heard so much may not after 
all be very dreadful. It will perhaps be remembered 
that in the introduction to our annual review of engi- 
neering and cognate sciences, which appeared in our first 
impression for January of this year, we pointed out that 
the enormous exports of commodities from the United 
States must be paid for in some way. However long the 
credit which the United States manufacturer might be 
able or willing to give, a day of reckoning must come at 
last, and the food, cotton, or machinery shipped from 
United States ports must be paid for with cash or com- 
modities. We pointed out that the payment could not 
possibly be made in gold, because there was not sufficient 
available. The result must be that the export trade 
would come to an end, or the United States must take 
the goods of other nations in exchange for hers. Mr. 
Frewen’s letter confirms the accuracy of our view. The 
export trade has been stimulated by abnormal conditions. 
Cheap money, he points out, and high profits, have 
inevitably resulted in an expansion of credit; and he goes 
on to consider the pecuniary position particularly of the 
Great Trusts now being created. The exports of the 
country are no longer competent to keep the balance of 
tr7de right, and the United States is now exporting gold. 

The export trade of the United States from 1890 to 
1898 represented 970 millions of dollars more than her 
imports, but of this sum 615 millions of dollars represent 
the excess of exports over imports in a single year, 1898. 
It was this abnormal jump thatexcited apprehension in 
this country, and led to the belief that the British 
manufacturer was likely to be overwhelmed by the tidal 
wave from the west. Mr. Frewen, it will be seen, gives 
no support to this view. The United States is at the 
present moment exporting everything on which she can 
lay hands—even gold. What, we ask, is she getting in 
return? The question has been asked in a somewhat 
different way before, and various answers have been 
given; one was that England has enormous sums in- 
vested in American stocks and shares, and enterprises 


of all kinds, and that England, growing rapidly 
poorer, was realising her _ securities, and _ the 
United States were paying off their debts. Of these 


things, however, there is no evidence; on the contrary, 
American securities are largely enough bought at good 
prices in this country ; nor is there any tangible evidence 
that Britainis growing poorer. Various other explanations 
have been given which it would be wearisome to recount. 


. The United States, like other countries, must have an 


import trade if it has an export trade. The export of gold 
itself from the west proves that it cannot be regarded 
as the medium by which exports are paid for; and so the 
conclusion is irresistibly forced home, either that the 


increase in the export trade of the United States has been 
speculative, and is purely temporary, or that it represents 
real trade, manufactured goods from other countries find- 
ing their way into the States in just the right proportion to 
the exports of the American manufacturers. Either 
conclusion must in a sense satisfactory to our 
people. If the United States export trade is largely 
fictitious or temporary, well and good. If it is real, then 
this country will not have to compete with the United 
States for foreign markets, but with other countries, such 
as France and Germany for the American market. We do 
not think there can be two opinions as to which we would 
prefer to fight commercially—France, Germany, or the 
United States. Beyond all question the latter country 
would be infinitely the most dangerous foe of the three. 
But Mr. Frewen does not regard the development of 
the United States export trade as permanent. After 
referring to the prodigious creation of trusts in May last, 
‘“‘ when in one month over two thousand millions of trust 
securities came from the ‘paper mills’ of the State of 
New Jersey alone,” he goes on to say that “if the great 
trusts have come to stay, then, in order to pay dividends 
on their bonds, let alone their stocks, they will need 
either to reduce wages—which they dare not do—or to 
raise prices considerably above their present extremely 
low level. As a matter of fact, the ‘big men’ within 
the trusts make no secret of their intention to raise 
prices all along the line. But this rise of prices must 
stimulate her imports, and thus tend to throw the balance 
of trade against the country.”” We need scarcely insist 
on the important influence exerted by prices on trade 
competitions. Any natural rise, for example, in the price 
of American goods in Colonial markets would be distinctly 
in favour of this country. In any case Mr. Frewen holds 
that this balance of trade in favour of the United States 
is “ unnatural and unexpected.’ He goes on to consider 
the cause of the situation, and to deal with the probable 
future drain of gold to the Paris Exhibition. Into ail this 
we need not follow him, our readers will find what he 
has written worth consideration. The point which 
claims our attention most is the future of the great 
trusts. On the one hand, it is clear that if they possess 
enormous capital, and find sufficient talent available to 
use it, they ought to be able to carry on manufactures 
at greatly reduced rates. But, on the other hand, there 
is room to believe that owing to over capitalisation, as 
pointed out by Mr. Frewen, enormous profits will be 
necessary in order that a dividend may be paid. It took 
years to ascertain the fact, but it was ascertained at last, 
that high farming does not necessarily pay—that is to 
say, it is possible to spend more money on tillage and 
manures than the resulting produce can pay for. In 
just the same way it is possible to put more capital into 
a concern than can be used to a profit. Investment 


in machine tools, for example, is not always 
a& paying speculation. The great trusts, then, 
will appear before the purchasers of the world as, on 


the one hand, flooding the market with commodities in 
hitherto unknown quantities, and at the same time aug- 
menting their price. These are, of course, the most un- 
favourable conditions possible for doing trade. The trusts 
will have to rely for purchasers principally on Americans ; 
and these could not be reckoned upon in the absence of 
a high tariff. It is therefore possible to conclude that 
the existence of trusts may exclude Great Britain more 
than ever from United States markets, but that at the 
same time it will keep American manufacturers out of 
the European and Eastern markets. 

The more carefully we consider the present movement 
in the United States, the less reason it appears to us is 
there for apprehension. What advantages are supposed 
to flow from the combination of all the steel makers, let 
us say, of the United States? The answer given is two- 
fold. In the first place, it is stated that it will prevent 
“cutting” prices in the steel trade. In other words, it 
will put an end to competition, and leave the consumer 
jos, an at the mercy of the steel ring. Whether this 
is or is not likely todevelop demand our readers must judge 
for themselves. Secondly, we are assured that the con- 
centration of interests and the abundance of capital will 
stimulate invention and reduce the cost of production. 
But nothing does more to stimulate invention and lead 
to improvement than healthy competition. A ring is 
the last body of men on earth from which we should 
expect improvements of any kind to emanate. 
Lastly, it is argued that the production will be so 
enormous under the new management, and the sums 
required to pay dividends so large, that sales must be 
made, if not at a high price, then at some lower price. 
That, in one word, the world will benefit by the ring in 
spite of the ring. The answer is simply that rings are 
by no means new. We have had great trusts, and 
rings, and corners before now, and it would pass the- 
wit of man to prove that the world has been the better 
of any of them. Mr. Frewen does not cast a doubt on 
the honesty of purpose of the great trusts, yet even so he 
does not write of them as though they were a menace to 
this country. Threatened men live long, says the old 
adage. British trade is not dead yet, and we ventur: 
to think that, as regards the United States, the situat on 
is improving. 

TESTING IRON AND STEEL BRIDGES. 


However satisfactorily a railway or ordinary road 
bridge may pass its preliminary examination and testing 
before the inspector of the Board of Trade, it is neverthe- 
less essential that future periodical inspections should be 
made of all such structures at moderate intervals of time. 
There are several cogent reasons which dictate the 
necessity of this mode of procedure. In the first place 
it is a matter of principle, and in the second place it is 
impossible even approximately to ascertain the effect of 
the usual wear and tear without such examinations. 
Again, the manner in which a bridge is maintained 
—a weak point with many railway companies—the 
amount of care, or the reverse, that is bestowed 
upon it, are all details demanding close and constant 
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attention. Last, though by no means least, the 
continual increase in the amount of the rolling loads 
to which no engineer can at present assign a limit, 
imperatively calls for the adoption of frequent and 
efficient means for determining the results of their 
incessant action upon structures, which in numerous 
instances were never designed to carry them. It is 
not to be wondered at, with these important considera- 
tons staring us in the face, that instructions for the 
testing of metallic bridges, built for purposes of public 
traffic, have been issued and rendered compulsory upon 
railway and municipal authorities by the Government of 
every civilised people. Some of these were originally 
pus in force many years ago, and were prepared then to 
comply adequately with the existing requirements and 
conditions of the time. Many changes have, however, 
since taken place, which have necessitated corresponding 
alterations in the State regulations. One which has been 
already alluded to is the augmented weight of the rolling 
stock. The other, which is of equal, if not of more im- 
portance, is that at the period to which we are referring, 
steel was but sparingly employed, and even then with 
some amount of hesitation and doubt on the part of 
engineers, in the construction of bridges and roofs. As 
the safe working stresses for steel and iron are far from 
being identical, the adoption of a new set of units as 
well as of some fresh regulations respecting the use of 
the new material, became unavoidable. 

A good deal of variety attended the issue of the altered 
regulations by the diffzrent Governments, but into these 
at present we do not intend entering. We know what 
units have been prescribed by the Board of Trade 
for our own guidance and adoption in designing and 
constructing our bridges, roofs, and other metallic 
engineering works, and though some of the rules and 
obligatory clauses may be open to discussion, they are in 
the main fair and reasonable, and, above all, provide 
carefully for the safety of the public. It may just be 
mentioned in connection with this part of our subject, 
that the stress units adopted by some of the Govern- 
ments of Europe are so low as to warrant the conclusion 
that the iron and steel available must be either of a very 
inferior quality, or those using material up to a proper 
standard are afraid to put confidence? in it, and utilise it 
to its legitimate working capacity. Metallic bridges, or, 
in fact, structures of any other material, are liable to 
fail from causes which may be classed under three heads— 
bad design, bad workmanship, and bad maintenance. If 
the design be good, and the bridge be not overtaxed, it 
will be theoretically good for ever; if the workmanship 
be also good, the necessity for repairs and the amount 
of them will be reduced to a minimum; and if the main- 
tenance be thoroughly efficient, the working life of the 
bridge will be prolonged to its maximum, which is the 
chief point to be kept in view. It may be remarked here 
that the up-keep of a bridge is of a dual character. A 
bridge may be maintained, as all our railway bridges are, 
in a perfect condition of efficiency and safety for the 
service of the public, and yet it may not be maintained 
in a manner the most conducive to its longevity. In 
other words, a bridge may be perfectly safe, and yet not 
present to the eye that appearance of get up, smartness, 
and general air of being well attended to that it might. 
As a matter of fact, all our bridges of every description 
are, with respect to this detail of up-keep, far behind 
those of the great continental nations. No doubt the 
safety of all these structures is the primary considera- 
tion, but is it not possible to include the other as well, 
and be a little more liberal in the matter of scraping, 
cleaning, painting, and decorating our iron and steel 
bridges, of which we possess so many noble examples, 
and the care of which is in the long run true economy ? 

While the regulations of different Governments for 
testing bridges vary considerably in detail, it must be 
admitted that they are practically unanimous on the 
general lines to be adhered to in carrying out their 
object. These include a preliminary test before opening 
the bridge for public traffic ; a thoroughly efficient main- 
tenance of it at all times; a careful register of the results 
of all examinations and tests, and finally, when neces- 
sary, the adoption of periodical tests. Whether these 
latter should be of the same nature and of the same 
intensity as that originally employed should, we think, 
be left to the discretion of the superintending engineer, 
who has with us at least the whole control of the manner 
in which the operations are to be conducted. 

It is some years since the Government of Holland 
organised a special department charged with the duty of 
exercising a strict and regular supervision over the rail- 
way bridges of the State. At present we are concerned 
only with the superstructure or metallic part of these 
structures, which also engaged the particular attention 
of the examining officials. It cannot be said that the 
results of some of the recent investigations, to which we 
intend referring, were altogether satisfactory—at least, 
they would hardly be regarded in that light over here. 
In two of the bridges tested by the tension indicator of 
the Manet-Rabut pattern, it appeared that while the main 
girders were of adequate strength to carry the ordinary 
traffic, it would not have been safe to subject them to the 
action of heavy concentrated loads, unless counterbracing 
were introduced in each panel of the truss, which is of 
the lattice type. Additional diagonals are always needed 
in one or more of the central panels to resist the 
effect of a rolling load, but why they should be 
required in all of them is not quite evident. An in- 
spection of the platform further revealed the exist- 
ence of a large number of fractures in the angle iron 
knees connecting the cross girders and the rail bearers, as 
if they had been subjected to a sudden wrench. One of 
the explanations given for these fractures was that they 
were due to the pull of the horizontal diagonal wind 
bracing which was attached to the rail bearers. It was 
stated, in addition, that one effect of this rigid attach- 
ment was to cause the rail bearers to share in the de- 
fiections of the main girders, and that the tensile stresses 
induced in the former were further increased by the hori- 


zontal flexure which sometimes affected the cross 
girders. While admitting the possibility of the truth of 
this argument, we are inolined to lean rather to the other 
and plain practical reason put forward, which was that the 
section of the angle iron knees was not heavy and strong 
enough for its work. These defects were supposed to be 
remedied by riveting horizontal plates, of which there 
appears to have been none before, to the upper and 
lower flanges and of the cross girders, and disconnecting 
the wind bracing from the et bearers. It may be re- 
marked here that the usual plan ina through bridge is to 
rivet up the lower horizontal bars of the wind bracing, 
connecting the main girders, directly to the lower flanges 
of the cross girders. 

Similar modifications, additions, and repairs were 
carried out with respect to other bridges, and from their 
character and extent it is difficult to avoid arriving at 
the conclusion that the design was faulty, and the con- 
struction defective. In one of the structures, a bridge of 
four spans, a very considerable number of the angle 
steels forming part of the flanges of the rail bearers were 
split clean across. So serious was the damage done to 
the platform of the bridge by these fractures, that the 
only remedy was to re-lay the flooring and abandon the 
use of the rail bearers altogether. Allowance must 
admittedly be made for the heavier loads which railway 
bridges, built many years ago, have now to sustain, 
together with the effects of rust and the unceasingly 
severe wear and tear to which they are exposed. But 
while these causes affect the strength and stability of the 
structure, they do not cast necessarily any reflection upon 
the correctness and integrity of the design. So long as 
the additional amount of material required is consistent 
with the principle of the design itself, and is only what 
would have been put in the bridge at the first, if its 
future duties had been accurately foreseen and provided 
for, there is nothing to which to take exception. But when 
the alterations needed, as in the cases under notice, entail 
changes in the original design, the latter becomes accused 
of having been from the beginning accurate and inade- 
quate. Take, for instance, our old tubular friend over 
the Straits of Menai, which, together with that at Con- 
way, one in America and one in Australia, designed and 
constructed on the same principle, were the first and last 
of their race. There is no difficulty in strengthening it 
to almost any degree and in a manner which by no 
means entrenches upon the peculiar principle to which 
it belongs. Whenever, as has occurred with our own 
railway bridges, the necessary repairs are very numerous 
and of an extensive character, it would be better, instead 
of endeavouring to patch up an old worn-out structure, 
to pull it down and build a new one in its place. 

During the testing of the Netherland bridges some 
attention was given to the horizontal or lateral deflec- 
tion of the cross girders already briefly alluded to. Its 
amount was found to depend partly upon the manner in 
which they were fixed to the main girders and partly 
upon the direction in which the train was travelling. 
The cross girders cannot, on the one hand, be regarded 
as simply superimposed on the main girders, nor, on the 
other, as solidly encastrés with them, however strongly 
they may be riveted to them. The experiments estab- 
lished that when a train was crossing the bridge the 
lateral flexure of the cross girders continued to augment 
until it reached a maximum at the centre. As the train 
further advanced the flexure decreased, until it became a 
minimum at the abutment. This experiment serves 
to indicate that the impactive action of the driving 
wheels of the locomotive has a decided tendency to exert 
a recalcitrant effect upon the cross girders, in the direc- 
tion contrary to that in which the train is running—a 
phenomenon perfectly intelligible and readily accounted 
for. Professor Friinkel, who gave great attention to the 
observations of horizontal deflections, v-hich formerly were 
troublesome and expensive to obtain, and upon which 
not much reliance could be placed, has designed an 
ingenious apparatus termed an extension gauge, which 
very much facilitates the whole operation. This vibra- 
tory disturbing influence will be best counteracted by a 
good, solid, well and scientifically braced together bridge 
platform, of which some excellent examples will be 
found in the bridges described and illustrated recently in 
our columns, in our series of articles on the Great 
Central Railway. : 


THE NAVAL MANCEUVRES, 


Ir is the rule for manceuvres to be more or less useless, 
and this year’s will be no exception to the rule—that is 
to say, nothing of value can well be learnt. And for this 
reason: Everything turns upon an inferior fleet of fast 
ships against a more numerous one of slow vessels. In 
actual war the fast ships would operate, or seek to operate, 
by rapid and temporary concentration of units upon a 
fraction of the hostile force, and they could pretty easily 
do it. No rule of mancwuvre war yet used will allow of 
this, and it is practically impossible to devise rules that 
will properly meet the case. On the other hand, the 
usual rules about time and range are just sufficient to 
make it highly probable that the manceuvre result will be 
the antithesis of a real war result. 

What ought to have been done, and what—had the 
“war” been arranged to last a longer time—would have 
really happened would have been this: For the fast fleet, 
ships with a large coal supply; for the slow fleet, ships 
with a small coal supply. Then a valuable object-lesson 
would have been afforded. As things are, the slow fleet 
carries quite enough coal to allow it to perform its duties 
in the limited period of operations, and the whole busi- 
ness will probably produce nothing except a hide-and-seek 
game that could be worked out better on paper than on 
the sea. It is a great pity, for the ‘‘ many slow versus a 


few fast” idea is distinctly good. It could have been 
supplemented by fast cruisers carrying on a guerre de 
course with slower vessels trying to stop them—ammuni- 
tion supply being reckoned in, because in real war that 
cake cannot be eaten and also possessed. In other words, a 


very pretty problem is:—Suppose a cruiser goes out for 


coast attack—or for that matter, commerce attack—how 
far will her operations be affected by the fact that she 
may meet other cruisers from whom she must run or 
else fight? Such a scheme could easily be arranged, 
Rules to cover the ammunition that would be expendeg 
in different operations are easily made out. Then, too 
there is coal. Here, again, the problem of how the 
attack is to be kept going in coal could have—if only 
enough cruisers weré employed—a working out sufficient 
to afford very valuable data. All these things concern 
us deeply. 

To return to the ‘“ general idea.” What is it intendeg 
to represent? Do the few fast ships represent certain 
French vessels that can for a limited time undoubtedly 
steam faster than our best battleships? The Massena, 
Carnot, and one or two others can keep station at 
17 knots—for about one day or so. Then their coal wil] 
give out. What value has this against our relative] 
slower vessels that can go full speed for the best part of 
a week? And what can the reversal of all this in the 
“general idea” prove? Why is not the Channel 
Fleet—representing, let us say, the swiftest ’renchmen— 
sent to sea with bunkers half or two-thirds empty? For 
all the practical utility that the manceuvres will have 
from this point of view, it might just as well have been 
assumed that one fleet carries guns that cannot miss. 

It appears to be the — point about our Intelligence 
Department to labour diligently to evolve a set of con. 
ditions representing France and England, and then to 
nullify things by some most stupid oversight. This year 
it is coal endurance in wrong proportion. In past years 
it has come about by adding extra ships after the scheme 
was complete, and thereby upsetting all the scale of 
points ; or else by framing rules which left the admirals 
nothing to do except treat the rules as third-rate 
solicitors treat the law—hunt about for phrases to which 
varying meanings can be attached, and split hairs on these, 
There are at least twenty simple problems that could 
be worked out and something learnt from them. The 
rule appears to be to avoid these if possible, but should 
one be hit upon, to take care to render it useless for 
practical lessons. It my, and probably will, be urged 
that the conditions of a war between this country and 
France must not be imitated too closely lest French 
susceptibilities be hurt thereby. This is nonsense, of 
course. France is under no delusions in the matter, 
because we make mistakes. While such mistakes are not 
likely to impress them with the acumen of our people, 
they in no way afford evidence that we shall do things 
better in war time, though fortunately war will be 
less under the wing of the Intelligence Department than 
manceuvres are. With regard to that institution, it is, 
we are afraid, painfully obvious that there is a good deal 
more department than intelligence about it ; and it would 
really be a good thing if it got the United Service 
Institution to set as a subject for its next prize essay, 
‘* A general idea for naval manceuvres from which lessons 
can be learnt.” 


INDIAN RAILWAYS. 


At a meeting of the East Indian Railway Company a 
few days ago an interesting announcement was made. 
It was to the effect that the company had just com- 
pleted the first locomotive made in its own shops in 
India. The chairman stated that the figures of cost 
were not yet to hand, but he had enough information to 
enable him to say that the cost was ‘‘ much less than 
that of an English locomotive, even in normal times.” 
We have no reason to doubt Mr. Colvin’s word, and we 
accept the general statement as substantially true. But 
his company would lay us under some obligation if it 
were to furnish us with these figures of cost when they 
become available. This departure on the part of the 
East Indian Company is largely in the nature of a 
novelty for all India, and as English locomotives have 
made conspicuous progress in the Dependency of late, 
our engineers would no doubt find it uncommonly 
instructive to learn at what cost the same articles can 
be turned out on the spot. A further announce- 
ment by Mr. Colvin was that carriages and 
wagons are now being constructed in India, and he 
added that ‘“ with the exception of raw material it is 
certain that in the next few years we shall see transferred 
from England to India the larger proportion of the work 
of manufacture in connection with Indian railways.” 
This indicates a further step in another direction inci- 
dental to the situation, and while it is optimistic there is 
undeniably some foundation for the contention. But this 
is relatively insignificant. The main point for con- 
sideration is the construction of locomotives, the progress 
of which is deserving of all the attention that can be paid 
to it. We do not believe that locomotive building in 
India will within the coming years attain to such im- 
portance as to obviate imports from the United King- 
dom, especially for passenger services. But there is a 
type of goods engine in which we may very easily find 
ourselves injured by the strides of India unless we 
bestir ourselves; and then we have the competition of 
America to contend with. At this moment there 
are between sixty and seventy locomotives in 
course of construction in American workshops for 
Indian railways, and if the information that 
reaches us is to be relied upon, the Indian 
companies are saving a considerable sum of money 
on the transference. The Pioneer asserts that, in 
the case of one contract for ten or twelve engines, the 
tender of the American company which was accepted 
was lower by £300 per engine than the lowest English 
offer. Moreover, the American contractor agrees to 
deliver the locomotives in six months at an Indian port, 
whereas the English makers stipulated for twelvemonths 
as the period of execution, and their price was for delivery 
atan English port of shipment only. The demand for 
twelvemonths we can understand in view of the brisk. 
ness in our engineering trade, but with the freight, the 
margin between the English and American tenders is, 
on this basis, something like £400; and if the discrey- 
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ancy is not referable to carelessness on the part of our 
manufacturers, induced by their present activity, we 
should like to know to what itis referable. On the face of it 
we have an advantage, if it be the fact that ‘‘ the general 
design of the locomotives required differs in nothing 
except in gauge from thousands of goods engines at 
present being used on British lines.” 

Possibly, however, the menace is less serious, when 
the situation is considered on a broad basis, than it 
appears to be at first sight, Our shipments of loco- 
motives to India have, for the last eighteen months, been 
exceptionally heavy, and numerous orders are still on 
hand. The Americans, as we have shown in these 
columns, are less anxious about obtaining good profits on 
their foreign orders just at present than about receiving 
the orders themselves ; and English makers are not very 
solicitous about booking contracts at low prices, just in 
order that the Americans may not secure them, when they 
are engaged well ahead on work that is highly profitable. 
Our exports of locomotives to India for the half-year 
now ended have exceeded £300,000 in value, against 
£451,400 for the whole of last year, £233,500 for 1897, 
and £186,000 for 1896. Probably the figures for the 
whole of the current twelvemonth will show an increase 
of 50 per cent. on the very good year 1898; and an 
increase of not far short of 150 per cent. on the average 
ear 1897. For the new railway construction in India is 
growing with striking rapidity; and, as we have hinted, 
English workshops have the orders for practically the 
whole of the new locomotives and other rolling stock 
required. In these circumstances our manufacturers 
can afford to allow a foreign rival to pick up a crumb 
or two. 


WATER SUPPLY IN THE MIDLANDS. 

Tue fight for the waters of the Derwent has now come to 
an end. Sheffield, it will be remembered, had in the first 
instance to encounter the combined opposition of the three 
corporations of Derby, Leicester, and Nottingham, as well 
as of Derby county. It was strongly urged upon all parties 
to come to some arrangement before going to Parliament. 
Sheffield, although the largest and most powerful of the cor- 
porations concerned, was most persistent in pressing this view 
upon the lesser public bodies. Its; advocacy, however, was 
in vain. An enormous amount of money has been spent in 
contesting the respective rights in a region which it was 
evident from the first could not possibly be handed over to 
any single applicant. Indeed, the parties, after being heard 
at great length before Sir John Brunner’s Committee, were 
plainly told by that Committee that they had better put 
their heads together and come to some understanding. And 
this they had to do, after incurring the cost and the delay 
which might easily have been avoided at the outset. The 
four claimants, in conference, came to an agreement for 
something like an equitable division of the waters of 
the Derwent and its tributaries. The agreement came 
before the Earl of Lauderdale’s Select Committee in the 
House of Lords on Tuesday, with the result that it 
has been passed in substantially similar terms to what was 
agreed in the Commons. Nottinghamshire has gained some- 
what from the Lords, the Committee of the Upper House 
having granted it one million gallons of water per day from 
the Derwent Valley, which the Commons Committee declined 
to concede. Notts County receives its share from the alloca- 
tions of the corporations including its own, Derby County 
being allowed to keep the entire amount which was originally 
allotted to it. The corporations, under their mutual arrange- 
ment would have had 28 million gallons per day. Each of 
the four corporations will now have its private share reduced 
by a quarter of a million gallons. This will affect Sheffield 
more than the others, for the Sheffield Corporation is under 
an obligation to supply Rotherham, Chesterfield, and the 
Rother Valley out rf her amount. Then, again, it has to 
be remembered that Chesterfield and the Rother Valley are 
in a position to require a supply from Sheffield at any time 
and in perpetuity, and this, too, independently of the direct 
Derwent supply. The neighbouring town of Rotherham, 
for example, has power to take one-sixth of Sheffield’s share, 
having, of course, in consequence of that to pay one-sixth of 
what Sheffield expends in construction. The allocation of 
the disputed waters is an arrangement which does not com- 
seaog y the wishes of any of the applicants, and that 
may taken as some evidence that it is not altogether 
inequitable. An extraordinary thing was that at the first 
all the claimants should have ‘“ pooh-poohed”’ the idea that 
Sheffield had any rights in the matter. The counsel for 
Derby, at the beginning of the battle, described the claims 
of the Cutlery City “as preposterous ;” but the interests of 
Sheffield were in safe hands in its Water Committee, whose 
chairman, Alderman Gainsford, is not only one of the ablest 
citizens Sheffield possesses, but has made himself master of 
all the details of the business. His colleagues of the Corpora- 
tion are not unmindful of what they owe to him, and formal 
recognition of his services has already been suggested in the 
City Council. The technical evidence given by Mr. Eaton, 
consulting engineer, and Mr. Terrey, the manager of the 
Sheffield Water Department, was also exceedingly valuable, 
and undoubtedly contributed to the settlement of a very 
difficult and hard-fought problem. 


IRON TRADE DISCOUNTS. 


THE dispute on the question of discounts in the iron trade 
seems to gain increased vigour as the day for final settle- 
ment draws near. The Staffordshire and Midland houses, 
who are eager to reserve to themselves most if not all of 
the 34 per cent. cash discount which merchants now receive 
on monthly settlements, are sticking to their guns with a 
determination most conspicuous, and they never tire of 
declaring that the strike will terminate in their favour. The 
Staffordshire proprietors are supported in their position by 
the action of the iron and steel masters on the Clyde and 
those of South Yorkshire; and although Lancashire is at 
present standing formally aloof, the organisers of the move- 
ment state that it is only a matter of the form which the 
abolition shall eventually take, ie, whether the whole 
amount in dispute shall be withdrawn or only either a 24 per 
cent. or a1 per cent. Meanwhile merchants and shippers 
are bringing great pressure to bear upon the firms they trade 
with, in order to secure a continuance of the old rebate, 
which they declare to be necessary to the successful con 
duct of business. The merchants boldly suggest that the 
makers are hastening to their own destruction by creating 
a fresh item of competition among themselves when the pre- 


sent period of high prices shall have waned. It is ominous 
for the middlemen that the movement at the blast furnaces 
for demanding net rates for pig iron is rapidly gaining 
strength. Circulars, indeed, have been issued by the North- 
ampton and Leicestershire makers distinctly advising cus- 
tomers of the change, and the other adjoining pig iron- 
making districts, such as Derbyshire in particular, are 
warmly supporting the course taken. If net prices for pig 
iron should become universal, it is difficult to see how the 
mn minority in the manufactured iron branch will be 
able to resist the demands of the majority. At themoment it 
looks as if the latter would win, especially as the ironmasters 
in the north and east of France have also decided to a bolish 
discounts, 
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London Water Supply: Being a Compendium of the History, 
Law, and Transactions relating to the Metropolitan Water 
Companies, from carliest times to the present day. Col- 
lected and collated by H. C. RicHarps,Q C.,M.P., Bencher 
of Gray’s-inn, and W. H. C. Payne, L.C.C., of the Middle 
Temple, Barrister-at-Law, ex-member of the Water Com- 
mittee, Representative of the London County Council on 
the Thames Conservancy Board. Second edition. Edited 
by J. P. H. Soper, B.A., LL.B., of Lincoln’s-inn, Barrister- 
at-Law. London: P.§. King and Son, 1899. 

At the outset the authors and editor inform us in their 
preface that the work is “ neither polemical nor political. 
It is an humble attempt to place in the hands of legis- 
lators, shareholders, and ratepayers, in a small and com- 
prehensive form, the past and present position of the 
water supply of the Metropolis and Greater London.” 
We have found this to be true only to a certain extent in 
reading the book, for in parts it might almost be termed 
unwieldy. But, on the other hand, there is a marked 
absence of antagonism of any kind whatever. There is 
not one expression of opinion, one way or the other, which 
we can call to mind, in the whole 300 odd pages which go 
to make up this work of reference. Before reading the 
book we were tempted to ask, ‘‘ What room is there for 
another work on this subject?’’; but, afterwards, it 
became evident that it can be advantageous to have 
more than one book on even such a matter as the history 
and present status of the water supply of London. 
Fresh adits, as it were, have in this case been driven 
into the mass of material which exists, and the result is 
that we have a book which resembles but slightly those 
which have gone before it. As was to be expected, the legal 
minds of its compilers and editor have come to the 
front. The view of the question given to us flavours 
largely of the law; we had almost said that it was a book 
only for lawyers. This would be going too far, however, 
for legal phraseology is eschewed, and to many another, 
in addition to those endowed with the power of interpret- 
vo mysteries of legislation, the book should prove 
useful. 

While on this subject of parliamentary action it may 
be well to turn for a moment to the chapter in the book 
headed ‘“ Law.” Here we are told—and by lawyers — 
that “it is no easy task to unravel the Acts of Parlia- 
ment which, bound together, constitute the law which 
regulates the relationship between the water companies 
and the State.” Nearly every Act on the subject, the 
authors tell us, has been before Committee, and has had 
pieces tacked on here, or taken out there, new clauses 
inserted and old clauses removed. Furthermore, many 
of the statutes have been enacted irrespective of one 
another, with the consequence that “the net result is a 
legal tangle of an intricate and puzzling character.”’ One 
case is quoted in support of these statements. It was 
before the House of Lords, and Lord Herschell, in giving 
judgment, said :—‘‘ It has been my lot to construe many 
Acts of Parliament which were obscurely worded, but I 
do not think I ever met one upon which it was more 
impossible to put a satisfactory construction than the 
statute with which we have to deal in the present case. 
If the object had been to render it as difficult of con- 
struction as possible, success could hardly have been more 
complet2.” This criticism, we are informed by the authors, 
‘“‘ may be applied generally to the whole of that portion 
of the legislation which is contained in the companies’ 
private Acts.” It is in these that by far the largest 
portion of the legislation affecting the London water 
supply is to be found; though, of course, general Acts, 
for example, the Waterworks Clauses Acts, and the Land 
Clauses Act, and the Metropolis Water Acts of 1852, 
1871, and 1897, have also to be taken into account. 

Naturally, in order properly to grasp the whole subject, 
one has to be conversant with this legal side; besides it 
is interesting to note the different powers given to 
different companies, which can be done by a careful 
perusal of this book. This is not the only point of legal 
view which we obtain. A chapter deals with the law 
relating to the supply uf water, in which limitations as to 
choice of source, the obligations and powers of the com- 
panies, filtration, and the fouling of supply are discussed. 
Here, too, we are given the definition of what are not 
domestic ‘‘ purposes.”” We look in vain for a definition 
of what they are. In the case of nearly every company 
the water for baths is not water for domestic purposes, 
neither is water for gardens or for horses, cattle, kc. In 
fact, it would seem that only the most ordinary household 
uses are included in the term ‘“‘ domestic purposes.” The 
London consumer can discover from this chapter, too, 
what remedies he has against a defaulting company— 
remedies given him by the Metropolis Water Act, 1897. 
He can complain to the Railway and Canal Commission, 
which may, if satisfied that the company complained of 
has failed in its duties, order the duty to be performed, 
with a penalty if the order is not carried out. Then, too, 
we find the following subjects—which we can do no more 
than mention—dealt with from the legal standpoint :— 
Constant supply and waste of water; rates, profits, 
public supply, and public control of the companies. 
There are also some useful facts about the Metropolitan 
Fire Brigade, the water examiner, and the public auditor. 
There are wonderfully few mistakes considering the 


intricacies and technicality of the subject. We have 
been able to discover one or two quite minor errors which 
are nearly all of them errors of omission of a word here or 
a wordthere. These errors detract in a very slight degree 
from the value of the book, for the engineer would notice 
them at once, and to the casual reader they are of such 
a kind that they do not make the slightest difference. 

In the beginning of the volume we are are taken over the 
history of the supply of water to London. This history 
has been written before, and one may get tired of 
repetitions. Here, however, we had a pleasant surprise, 
for there is a large amount of new matter of no incon- 
siderable interest, and we read it with pleasure. The 
bulk of the book is taken up with descriptions of the 
various inquiries and commissions in connection with 
its subject, and one cannot help feeling that the text 
has been somewhat laboured by the introduction into it 
of so many lengthy quotations from reports, &c. For 
the purposes of some readers, however, this will no 
doubt prove convenient. This portion of the work is 
divided into sections which refer to various times; 
thus, a chapter is devoted to inquiries held between the 
years 1821 and 1850; another deals with the commis- 
sions of 1850 and 1851; then twenty-seven pages are 
devoted to the Commission of 1866; and there is a 
chapter given to the Rivers Pollution Commission of 
1868. These all refer to the earlier epochs, and they 
are succeeded by detailed descriptions of every commis- 
sion or inquiry held between these times and the present 
moment. Here again it might be said by some that 
useless matter had been introduced, for the names and 
descriptions of every witness examined are given in some 
instances, and in what portion of the subject they were 
examined. We cannot entirely blame the authors for 
this, for there are doubtless some to whom this informa- 
tion may prove useful, even though to the general 
reader it may not seem necessary. Still, we cannot but 
feel that much of the matter introduced will hardly be 
helpful in attaining the ends which the authors have 
stated, as already mentioned, to be their object. Be this 
as it may, the work as it stands has certainly been pre- 
pared with care and attention to detail. 

An interesting chapter deals with ‘“ Supplementary 
Supply,” and here the question of getting water from 
Wales and other places is discussed. Here, too, there 
is considerable prolixity—more, one cannot help think- 
ing, than is necessary, for lengthy excerpts are given 
from the reports of Sir Benjamin Baker and Mr. Deacon 
on the subject of the London County Council’s proposals. 
This giving of long abstracts has occasionally led the 
authors to repeat statements where not needed, besides 
increasing the size of the book. The authors’ purpose 
would have been equally, and, to our mind, better served 
by short summaries. 

At the end of the volume there is a chronological table 
of events, and a table of statutes, and immediately pre- 
ceding these a chapter is devoted to the water supply of 
certain provincial towns looked at from the commercial 
side, which is the only part of the book likely in any way 
to bias the reader on the question of municipal control. 
In the cases of most of the places chosen the control of 
the water supply has passed from companies to the 
municipalities, and we are toldthat ‘‘ It will be found on 
inquiry that, without exception, the change has been very 
advantageous to the consumers, the rates for water being 
lower than they formerly were under the old system.” 
Here, however, the authors stop, and do not go on to 
say, ‘If this change has been successful here, why 
should it not be so also in the case of London ?” 

Taken as a whole, the work is by no means without 
merit. There are but few mistakes, and while none of 
these are serious, they might easily have been avoided 
had an engineer simply read the proofs. 


Tables for Quantitative Metallurgical Analysis. By J. J. 
Morean, F.C.S. London: Charles Griffin and Co. 1899. 
Price 4s. 

Tue use of tables for facilitating the quantitative 

determination of the constituents of minerals has 

long been a familiar practice in most laboratories, 
so that it is somewhat remarkable that the same 
method has not hitherto been adopted in quantita- 
tive work. The author may therefore be congratulated 
on the circumstance that he has found such a promising 
field for a new book, as well as on the way in which his work 
has been carried out. The subjects treated are those of 
interest to metallurgists and engineers, such as the 
analysis of iron and steel and the ores and mirerals used 
in their production, the valuation of coal and other fuels, 
the examination of water for technical purposes, the 
analysis of zinc, lead, copper, and the alloys in general 
use for constructive purposes, and lastly, the examina- 
tion of lead and zinc white pigments. ‘The omission of 
tin seems, however, to be rather strange. For each of 
these substances a scheme is given showing the order to 
be followed in determining the different substances present 
so as to obtain a result with as little loss of time and 
uncertainty as possible. These are, as a rule, well 
arranged, although some of the details may be open to 
objection, as, for instance, in the analysis of iron ores and 
slags, no direction is given for testing the silica obtained 
with hydrofluoric acid, an operation that can scarcely be 
omitted with safety if accuracy is required. We doubt 
also whether the marvellous method of determining silver 
in lead, given in Table XI., which involves handling 
half a pound of the metal with acid for several days, 
would ever be adopted by any one, except as a matter 
of curiosity, when the determination could be more 
accurately made in a few minutes by cupellation. In 
these, however, as in other matters, divergencies cf 
opinion may be easily allowed for by modifying the 
details of the different tables, which in their general 
arrangements are likely to be of great service to those 
who are practically engaged in metallurgical analysis, 
or may require to refresh their recollections of processes 
which have become unfamiliar from not being required in 


every day use. 
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SOME EXPERIMENTS HAVING REFERENCE TO 
THE DURABILITY OF WATER-TUBE BOILERS.* 
By A. F. Yarrow, Vice-president. 
FEELING sure that anything which may tend to increase the 
durability of water-tube boilers will interest the members of our 
Institution, I have much pleasure in laying before you the results 
of some experiments which we have recently carried out with a 
view to ascertain the comparative merits of nickel steel tubes and 
tubes of mild steel, such as have hitherto been used in water- 
tube boilers. The nickel steel to which this paper refers is an 
alloy, having from 20 to 25 per cent. of nickel, and in these experi- 
ments we have tried to repeat as nearly as possible the worst con- 
ditions as med wear and tear to which tubes in water-tube 
boilers are subjected. 
The deterioration of the tubes is probably owing (1) to the 
action of acids in the water, due to grease, which in spite of 


all the trials of 533. The ultimate loss of weight in the nickel 
steel tube was 5 grammes, and in the mild steel tube 98 grammes. 
It will be seen that the original weights of the two specimens in 
this case did not accurately agree ; but in the second trial, E and 
F, the tubes were of the same original weight, namely, 188 
grammes each. The ultimate loss of weight was found to be 7 
grammes with the nickel steel tube E, and 100 grammes with tl e 
mild steel tube F. 


Figs. 3&4 


The meee of the above tests, it will be seen, is that the loss 
of weight in the first series of test of the nickel steel tube | 
ted to 5 grammes, being 2°63 per cent., and in the mild | 


Fig. 1 
every ution, finds it: way into the boiler ; (2) to the tubes 
becoming overheated and oxidising on the outside, through con- 
tact with the hot gases when passing from the furnace to the 


uptake ; (3) to the action of the steam, which, if superheated, 
decom causing deterioration on‘ the inside of the tubes. ‘Ih. 
last two conditions occur when the tubes, from defective circula- 
tion, shortness of water, or from the collection of scale, become 
overheated. 

Table I. records what we have termed the ‘corrosion test.” 11 
will be seen that the piece of nickel steel tube A was compared 
with the piece of mild steel tube B, the origina! weights of which 
were 190 and 186 grammes respectively. Both the tubes wer 


Fig. 2 


immersed in the same dilute solution of hydrochloric acid fir 
various perio’s as indicated. The duration of the tests varied, as 
shown, from 21 to 168 hours, making a total number of hours for 


TaBLE I.—Corrosion Test.—Experiments to Ascertain the Effects of 
Acid on Nickel Ste-l and Mild Steel Tubes, 


One part I ydro- 


| Two parts water. Ze 
$< chlovie acid. 
Marks and material. = 4 Duration of immersion in hours. ls 3 
| 44| 92 | 168/72, 24 | | 
| Weights in grammes. 
Nickel steel..| | 190|190 189 189 188 186 186 185 5 
N.S. | 
Mild steel 186 | 184 178 166 140 101 98 | 94/ 91; 88; 98 
Nickel steel. | -. s | 188 | 188 187 187 186 188 182 181 | 181 | 181 7 
N.8. 
Mild steel al | 188 | 187 178 162 187 112 95) 92) 88 100 


* Read at the summer meeting of the fortieth session of the Lustitu- 


steel tube to 98 grammes, being 52°68 per cent. In the second 

series of experiments the loss of weight of the nickel steel tube | 
was 7 grammes, being 3°72 per cent., and the mild steel tube 100 | 
grammes, being 53°19 per cent. The average loss of weight in the | 


under the same conditions. The loss of wej ht 
ue to oxidisation after they had been in ~ 
heated state is indicated by the weights given. It will be .! 
that the oe weight of the nickel steel tube C was 192 
and the mild steel tube D was 185 grammes. The tota 
weight in this series of tests was, in the case of the nickel stee] 
tube, 47 grammes, or 24°47 per cent., and of the mild stee] tube 
145 grammes, or 78°37 per cent. In this case also the original 
weights of the two pieces of tube were not exactly the same, and 


TABLE II,—Fire Test.—Experiments to Ascertain the Effect 
on Nickel Steel and Mild Steel Tuben Five 


were practicall 
of each tube 


| 
| |. 

Marks and materials.| 2 a 

if] 
Weights in grammes. = 
Nickel steel... [192 190/171 159/151 145 
Mild steel 185] 184) 188/ 180/130 120 94| 68 «| 40145 
| Nickel steel..| 188 186 | 172 142/139! 136 
Mild steel...) | 18s 184/147 145) 58 us 
| 


we therefore repeated the experiment, as shown by G and H, in 
which the weights of the two tubes were identical, namcly, 1&8 
grammes, and the loss of weight was found in the nickel steel tube 
to be 52 grammes, or 27'66 per cent., and of the mild steel tube 
143 grammes, or 76°06 per cent. The average loss in weight in 
the mild steel tube was therefore 2°9 times what it was in the 
nickel steel tube. These tubes as they appeared on the termination 
of this experiment are shown in Fig. 3. 

These results were submittted to Sir John Durston, and he 


| pointed out that the experiments did not accurately conform to 


all the conditions under which boilers are worked, inasmuch as 
the tubes, in the case of a boiler when the heating surfaces are not 
in close contact with the water inside, are subject not only to the 
action of the gases on the outside, but to that of the surperheated 
steam on theinside. The correctness of this view is unquestionable, 
and we consequently tested two tubes having a length of Ift. &2in, 
by a diameter of lin. outside by 14 L.S.G. This experiment we 
termed the ‘‘ superheated steam test,” and I would now refer- 
ence to Fig. 6. The experiment was carried out in the followi 
manner :—T'wo tubes, one of nickel steel N, and the other of mil 
steel O, were placed side 
by side in a small brick 
furnace; at one end of 


Heated to dull red and ‘cooled by being plunged 
into cold water 24 times in succession. — Sigg 


each tube steam was sup- 
plied at 60 1b. pressure, 
it being allowed to issue 
: slowly from the opposite 
i end of each tube, thus 
: ensuring the steam being 
highly superheated. The 
¥ result of this experiment 
= is shown on the diagram, 
Fig. 10. The original 
= weight of each tube was 
612 grammes, After the 
experiment had proceeded 
ten hours, it was stopped, 
as the mild steel tube 0 

ve out, steam issuing 
rom the defective place. 
The loss of weight in the 
case of the nickel steel 
tube N was 12°7 grammes, 
and in that of the mild steel 
tube O 85°2 grammes, 
Deterioration in this case 
is due partly to the action 
of the steam inside the 


Fig. 5 


mild steel tube was therefore 164 times what it was in the nickel 
steel tube. The tubes as they appeared on the termination of 
this experiment are shown in Figs, 1 and 2. 

It may be contended that the relative corrosion of the two 
specimens when 2 eee hydrochloric acid does not correspond 
with what it would with such acids as are present in boilers 


tube and partly to that 
of the gases outside, 
The loss of weight of a 
boiler tube from deteriora- 
tion at the commencement of its life being much less rapid than to- 
wards the end of its life, therefore the loss of weight cannot be con- 
sidered as a quantitative guide for durability, and we continued 
the superheated steam test as follows:—After the mild steel 
tube © had burnt through and allowed the steam to escape, we 
placed it by similar mild steel tube P, corresponding 


MICD STEEL 


MILD STEEL 


that it may serve as a guide, 

We will now turn to Table II., which records what we have 
termed the “‘fire test.” This was conducted in the following 
way :—Two tubes were placed side by side in a small brick furnace, 


tion of Naval Architects, July 20th, 1399, 


where they were heated to the same extent, and in every way 


Fig. 


under working conditions, but it is not unreasonable to suppose | to what would be done in re-tubing a boiler. The experiment 

was then continued, an 
tube gave way, and the steam burst through after eight hours, 
the nickel steel tube still remaini 
this burnt mild steel tube by another tube R, and we found that 
after three hours the nickel steel tube gave out, Every two hours 


d it was found this second mild steel 


intact. We then substituted 


> | 
: | 
a| 
| 
j 
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F riments the position of the tubes was changed | 
during these hago for end but side for side, so as to ensure that | 
ted to the same conditions. The tubes as | 


about, not on I 
poth tubes were subjec 
they appeared at the termination of this experiment are shown 


6. 

he will be seen from this, that the durability of the nickel-steel 
tube corresponded to twenty-one hours and the mean durability 
of the first two mild steel tubes to nine hours. I think, therefore, 
pend requiren to be retubed 24 times as often with mild steel 
tubes, as it would with nickel-steel tubes, 

In the list experiment the tubes were heated to a bright red, 
ani as it would be unwise to come to any conclusion bi upon a 


1 sot of exper ts, we r ted p 
i ol ‘with the exception that the tubes were in this further test 


is a probability that from this cause of deterioration a boiler | 


clearly shown on the diagram. Albough, as I have said, it isa 


well known fact that a mild steel tube will diminish under these 
conditions, the extent to which this takes place is perhaps not 
generally known. 

In the one experiments the tubes were ungalvanised. Had 
the mild steel tubes been galvanised there would have been a small 
— to their durability, the extent of which is a matter of 

oubt, 

We then made some trials with a view to ascertain the relative 
expansion by heat of the two materials. ‘I'wo tubes were taken, 
2?in, long, lin, in diameter, No 16 L.8S.G. They were inserted in 
a large tube and heated gradually up to a dull red for about three- 
fifths of theirlength. The tubes were fastened together at one end 


it in precisely the same | and projected freely and independently beyond the furnace at the 


other, A record of the expansion of each of the tubes was made 


Fig. 7 


only heated up to a very dark red. They were in this trial 3ft. 6in. 
inlength. Fig. 11 illustatesthe result. The nickel steel tube is | 
indicated by ‘‘ N2,” the first mild steel tube by ‘‘T,” the second | 
mild steel tube by ‘‘V,” and third mild steel tube by “W.” It. 
will be seen that the result is similar in character to that obtained | 
when the tubes were heated to a bright red, the only difference | 
being that the trial lasted considerably longer as the deterioration 
was not so rapid on account of the lower temperature. It will be | 
seen from the diagram that the greater durability of the nickel | 
steel tube, as compared with those of mild steel, was fully confirmed. 

The nickel steel tube ‘“‘ N2”” lasted 2:8 times as longas mild steel tube | 
“T,” and twice as long as the mild steel tube ‘‘V.” The small 

furnace in which these super-heated steam trials were made is 

illustrated by Fig. 8, and it will be seen that both ends of the 


FURNACE FOR SUPERHEATED STEAM TEST 


by means of a trammel, and their expansion accurately determined. 


| It was found that the expansion of the nickel steel tube was con- 


siderably greater than that of the mild steel tube. Fig. 9 
shows the gradual increase of length during the process of heating 
up, which occupied 330 seconds, and it was found that the relative 
expansion was Seely as 3 to 4, the nickel steel expanding 
the most. The object of this experiment was to ascertain whether 
there was sufficient difference in the expansion and contraction of 
the two materials to cause trouble when nickel steel tubes are 
placed within a group of tubes of mild steel. The result points to 
possible risks in this direction, and, should it be desired to place 
nickel steel tubes in those parts of the boiler where deterioration 
proceeds with the greatest rapidity, and mild steel tubes elsewhere, 
this variation of expansion should be borne in mind. I am not 
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Fig. 


tubes were fitted with copper ex ion pipes, the object of which | 
was to allow the tubes to expand and contract freely. 

It is a well known fact that a mild steel plate, or a mild steel 
tube, when heated and cooled, becomes permanently reduced in 
length, and this fact must be borne in mind in boiler design, because 
frequent variations in temperature take place in a boiler owing to 
the os and closing the fire door, and the constant varying 
intensity of the combustion. This permanent contraction during 
the life of a tube varies according to circumstances, but we thought 
it well to have some record of its extent when subject to the con- 
ditions under which the tubes were gece in this superheated 
steam test, and I would refer to Fig. 11, which illustrates the result 
of this experiment. During the life of one mild steel tube, 3ft. 6in. 
in length, heated twenty-one times to a dull red heat for periods 
of two hours duration each—steam passing through the tube at a 
pressure of 601b.—its length was permantly reduced §fin. The 
nickel steel tube of the same length, subject to the same conditions, 
increased }fin. The horizontal dotted line on the diagram serves 
as a base line ; the gradual increase in the length of the nickel steel 


CROSS SECTION 


prepared to say it is a source of risk ; but it is one of those practical 
points which must not be overlook : 

All the specimens that I have referred to are here for your in- 
— and I would remark that the tubes corresponding to 

abes I. and II. were not quite of the same length, the nickel steel 
tubes being in all cases somewhat longer than the mild steel tubes, 
and therefore so far as this difference in size is concerned it was 
unfavourable to the nickel steel tubes, which exposed a larger sur- 
face of deterioration. 

To illustrate the suitability of nickel steel from a mechanical 
point of view, I have brought a few imens, see Fig. 7. Nos..1 
to 6 illustrate its ductility, which is almost equal to that obtainable 
with mild steel. I would submit that the ductility of these samples 
is 7 sufficient for all practical p . Nickel steel is con- 
siderably tougher in working than mild steel; it involves more 
labour, and causes greater wear and tear of the tools employed in 
expanding the bell-mouthing, to which latter operation we have 
always attached the highest importance. The ductility does not 
seem to be impaired by sudden changes of temperature, as shown 
b i Nos. 7 and 8, Fig. 5, these specimens having been 


tube is shown by the upper dark line ; and the gradual reduction 
in length of the mild steel tube is shown by the lower dark line. 
The lengths were recorded every two hours, and the extent and 
periods at which the increase and reduction of length took place are 


y 
bent after being heated and chilled. The tubes upon which our 
tests have been made were supplied, some by Messrs, Firth, and 
some by Messrs, Krupp. 


As s cost, sufficient has not yet been done to know what 
the probable ultimate price may be ; but, doubtless, it will be 
reduced from what it now is, if tubes of this alloy are introduced. 
Even at the present stage, judging from the experiments described, 
it is not unreasonable to expect that the longer life of the nickel 
steel wil] prove fully proportionate toits higher price, if the cost of 
the more frequent replacing of the mi'd steel tubes is taken into 
account ; and if this surmise be correct, cleaily a decided gain 
would be obtained by the greater trustworthiness of boilers with 
nickel] steel tubes, and by avoiding the frequent loss of time 
Lar gang in retubing operations, during which period the boiler is 
laid up. 

pee observe that we have tried experiments as to the com- 
parative durability of nickel steel having small percentages of nickel, 
say, up to 5 per cent., and have found that a very slight increase 
of durability is obtained by such alloys, but uot sufficient to render 
them of any practical value for boiler tubes. 

Summary.—From the foregoing experiments, I think it not un- 
reasonable to assume that nickel steel—20 per cent. to 25 per cent. 
nickel—boiler tubes will have, as regards acid corrosion, a vastly 
longer life than those of mild steel, and, as regards deterioration 
from the action of heated gases or steam, at least twice the dura- 
bility of mild steel. Before concluding, I should like to mention 
that these experiments have been carried out in consequence of our 
attention haviog been drawn to the probable advantage of nickel 
steel tubes by Mr. Andrev, the engineer-in-chief of the Dutch navy. 
In these remarks only a few points have been touched upon in 
relation to nickel steel, but those members who may be desirous of 
looking further into the matter I would refer to the valuable paper 
recently read by Mr. Hadfield before the Institution of Civil 
Engineers, I should also like to add that these experiments have 
been carried out under the direct supervision of my friend Mr. 
Crush, to whom I am much indebted for the care he has given to 
this investigation. 


ON THE BOILER ARRANGEMENTS OF CERTAIN 
RECENT CRUISERS.* 
By F. T. MarsHaLL, Member. 


Dvurine the past few months the company with which the 
writer is ted has leted the machinery of several vessels 
of the cruiser class, which differed so noticeably in the type of 
boiler fitted that he thinks some comparison of the systems used, 
and some description of the arrangements adopted, may prove of 
interest to the members of the Institution. The vessels referred 
to are H.M.S. Andromeda, built at H.M. Dockyard at Pembroke ; 
H.R. Portuguese M.S. Don Carlos I., built at Elswick ; and H.1. 
Chinese M.S. Hai Tien and Hai Chi, sister vessels, also built by the 
Armstrong Company. At the end of the paper a com tive 
table will be found, giving particulars of the power, heating sur- 
face, grate area, space occupied, and weight of the boiler arrange- 
ments of these vessels, 

Owing to the courtesy of Sir John Durston, the writer has been 
able to add similar information regarding H.M.S. Hermes. This 
vessel is one of the latest second-class cruisers in her Majesty’s ser- 
vice, and in size more nearly resembles the Don Carlos and Hai 
Tien than the Andromeda does. Particulars are also added of 
H.M.S. olus and Pallas, which are typical second and third-class 
cruisers with cylindrical boilers, 

The boiler installation of the Andromeda consists of thirty 
Belleville boilers, fitted with economisers. ese boilers are 
= in four water-tight compartments, there being a separate 
funnel to each group. The stokeholds are fitted with the neces- 
sary arrangements for closing ia, fans being supplied to work 
them under pressure if necessary. Each boiler-room is also sup- 
plied with a furnace air-pumping engine to supply air in jets above 
the fire-grates and also in the bustion ber under the 
economiser. 

The arrangement of the boilers of the Hermes consists of 
eighteen Belleville boilers with economisers. These are arranged 
in three water-tight compartments, each group having its own 
funnel. The boiler arrangement of the Don Carlos I. consists of 
twelve Yarrow type boilers arranged in two water-tight compart- 
ments with two funnels. It is of interest as being the largest in- 
stallation of small tube water-tube boilers which has yet been tried 
at sea, and it may here be mentioned that all the trials passed off 
without the slightest hitch, and no difficulties were experienced. 
The forced draught fittings are on the closed stokehold system, 
there being four fans to each boiler compartment. In addition to 
the air which passes through the automatic draught plates at the 
front of the grate, a further air supply is given to the sides and 
back of the grate, by means of automatic flaps fitted in a screen 
built closely round the boiler front and fitting to the floor, sides, 
and top of the stokeholds. 

The boiler arrangement of the Hai Tien and Hai Chi consists 
of four double-ended and four single-ended cylindrical boilers. 
These are placed in three water-tight compartments, two double- 
ended boilers in the forward and aft compartments, and four 
single-endd boilers in the midship compartment. There are two 
funnels, two double-ended and two single-ended boilers being led 
into each. The forced draught arrangements are or the closed 
stokehold system, with four fans to each compartment. 

It will be seen that the boilers of these vessels furnish examples 
of three of the principa! types of warship boilers, viz.: (1) the 
large tube water-tube type represented by the Belleville boiler ; 
(2) the small tube water-tube type represented by the Yarrow 
boiler ; (3) the cylindrical fire-tube boiler. 

Detait construction.—As to the detail construction of the types 
under consideration, that of the Belleville boiler has been already 
fully described in various papers read before the Institution. On 
board the Andromeda the tubes are of solid-drawn steel, galvanised 
externally, are 44in. diameter in the generator elements, and 2in. 
diameter in the economiserelements. In the Hermes the generator 
tubes are 4in. diameter, and the economiser tubes 2}in. diameter. 

In the Yarrow type boilers of the Dun Carlos some depar- 
tures have been made from the usual Yarrow type. The 
method of manufacture is to completely rivet up the steam 
drum, the tube holes being previously all drilled through a cast 
iron template. The wing pocket tube plates are also drilled to 
template and are then erected together with the steam drum on 
a triangular frame. The boiler is then tubed in the ordinary wa; 
and the tubes expanded and bell-mouthed, after which the en 
and bottom plates of the wing pockets are riveted in place. This 
completes the part of the boiler subjected to pressure. The tube 
ends are ped accessible in the finished boiler by means of 
ordinary manholes in the steam drum and water pockets. These 
manholes are flanged inwards and fitted with ordinary internal 
doors. The tubes are of solid-drawn steel, the two rows next the 
fire being ldin. diameter, ‘128 thick, and the rest ]in. diameter, 
"104 thick. It will be noticed that all the tubes are straight, 
except the two rows next the fire, which are slightly curved. 
The reason for the adoption of this curvature is that these front 
rows of tubes, which are subject to higher temperatures and more 
sudden changes of temperature than the rest of the tube surface, 
have in some cases, when initially straight, shown a tendency to 
spring against each other in varying directions. This obstructs 

e uniform flow of the gases, besides being mechanically objec- 
tionable. By slightly curving the outer rows as shown, any 
springing takes place in a known and definite direction, and does 
not, therefore, have the effect above indicated, whereas the curva- 
ture is so slight that it does not appreciably interfere with clean- 
ing or inspection. The boilers are fitted with straight exterral 
downcomer stay tubes, and, in addition to this, a certain number 
of tubes at each end of each pocket are baffled off from the fire 


(* Read at the summer meeting of the fortieth session of the Institution 
of Naval Architects. This paper was illustrated by numerous 
i , which, as they show no details, we do not think it necessary to 


reproduce.—Ep. E.) 
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4 EXPERIMENTS WITH TUBES FOR EXPRESS BOILERS 
(For description see page 70) 
: EXPERIMENTS TO ASCERTAIN THE 
y Se: RELATIVE EXPANSION OF NICKEL STEEL AND MILD STEEL TUBES. 
Mild Steel jj 
—" Sample tubes 22 in. long, tin. diameter, No. 16 L.S.G, 
eee cee ee Heated to a dull Red for about three-fifths of their lengths. 
i Weight of Nickel Steel Tube, 492 Grammes. 
os Weight of Mild Steel Tube, 492 Grammes. 
7 = a x 
= — Q 
_ ae 30. 60. 90. 120. 150. ~ 180. 210 240. 270. 300. 330, 
SECONDS 4 SECONDS 


SUPERHEATED STEAM TEST. 
Tubes heated to a Bright Red. 


Original Weight of both Specimens, 612°2 Grammes. Nickel Steel Tube 1’ 8%” long, 1” outside dia., 14 LS.G. 
’ . Original Weight, 607 oa, Mild Stee! Tube 1’ 8§” long, 1” outside dia., 14 L.S.G. 
T T T : Z 
30 worn oul 
20 
7 
> 
20. = 3 $5 
40 
30 : 
40 
soe 
; Time in Hours. 
‘ Nickel Steel Tube N lasted 21 hours. Ist Mild Steel Tube O lasted 10 hours ) 
2nd Mild Steel Tube P lasted 8 hours { Mean 9 hour:. 
Siperheated Steam Test. 
y dark tel Steel Lube 
Oryginat weghe or Mild Steel Tube Grammes: Tubes reated fe very Red 3. bing, dra”, 
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EXPERIMENTS WITH TUBES FOR EXPRESS BOILERS 
Diagram indréage long ra or Mickel Steel Lute 
after Jeng heated toa dail Ped of duration 2/ Fémes 
ab be lig doing passed reagh Mem. 
Lncreage tn lenge or Wecksl Sheet Z of ax 
Length of Tude 3-6 % 
|} — | Tube 
bu 
a 
2 a “2 2e 22 24 26 28 ae 32 IF 36 38 42 
tn Boars 
Fig. 12 
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t» ensure them workiag as pormanent down-comers, and, as far as 
ible, maintaining a uniform direction of circulation in the 
ilers, The tubes are arranged in the tube-plates with 
several gaps on the fire side. ‘Ine object of this is to throw a 
greater number of tubes into actual contact with the fire, and 
thus somewhat relieve the outer rows, which are very severely 


| drical type is more economical. On comparing the grate area per fire-barsare used, and it is only by the use of these longbars that the 


worked. This arrangement also somewhat increased the combus- | 


tion space. There are no stay tubes actually distributed through- 


out the tube-plates, these not being found necessary, besides | discounted by the loss of efficiency, if the stoking is indifferent. 


being objectionable, owing to their ter thickness, and conse- 


quent different expansion to the adjacent tubes, That they are | 


unnecessary is, the writer submits, shown by the following experi- 
ments made upon this point:—A tube 14 diameter, °104 thick, 
standing jin. above the tube plate, and merely expanded in, 
resisted a load of 4°6 tons before being drawn out. A similar tube, 
standing ;;in. above, required 4°22 tons, and a third just flush 
was drawn out by 3°3 tons load. 

It will be seen that the strength of a large nest of these tubes is 
enormous, and is further increased by all the tubes being bell- 
mouthed inside. This latter operation also has the effect of 
improving the flow of water into the tubes, and thus assists circula- 
tion. A matter of great importance in boilers of this type is the 
design of the casing work. These casings have to withstand not 
only high temperatures, but many sudden changes of temperature. 
They require to be stiff to maintain their form, but must be 
arranged to accommodate themselves readily to varying conditions 


of strain produced by heat, and, above all, they must remain air- 
tight. The form of casing used has been found to give no trouble 
whatever. 


It is arranged in panels, any one of which can be 
readily removed for examination or ceuteal of the part of the 
boiler at which it is situate. The form of flange attachment 
adopted gives great freedom for expansion and contraction, 
besides stiffening the structure. As to the cylindrical boilers, 
these are of the usual form and proportions adopted for vessels of 
similar type. There is a separate combustion chamber to each 
furnace, The tubes, which are of lapwelded steel, are 2bin. 
diameter, and all fitted with the Admiralty cap ferrule in the 
combustion chamber end, 

‘eed arrangements.—This is always an important matter, but 
specially so in water-tube boilers holding comparatively small 
quantities of water, and it becomes most desirable that the feeding 
should be automatic. The — adopted in the Andromeda is 
that generally used with Belleville boilers, ‘Two large feed tanks, 
holding in all 13 tons of water, are placed high up in the engine- 
room. These large tanks are necessary, owing to the variable 
weight of water in these boilers when working at the different 
rates of evaporation due to sudden changes of speed of ship. 

_ The feed-water is taken from the hot well by special pumps, and 
is rae through the filters into the feed tanks. Thence it flows 
to the boiler feed pumps, and is delivered into the boilers through 
Belleville feed regulators, which control the speed of the pumps by 


means of pressure produced by the inlet valves, which are actuated | 


by a float arrangement. In the case of the Don Carlos the feed- 


| cylindrical, owing to the fact that it is not forced. 


water is pumped by the air a = into two vertical feed tanks, | 
e 


each holding 34 tons of water. Thence it flows by 
the feed filters to the feed pumps in the stokeholds, of which 
there is one to each boiler. The pumps are of duplex type, and 
are controlled by Mr. Yarrow’s special arrangement, the steam 


vity through | 


supply to the pumps being taken from a guarded pipe just above | 


the normal water level ; so that, if the water is high in the boiler, 
it enters the donkey engine cylinder, and so checks the speed of 


the pump. The fitting is extremely simple, and worked admirably | 
throughout the trials, and also when steaming at low speeds in the | 


river, &c, It has, however, the objection of being somewhat 
wasteful, and is hardly so sensitive as the arrangements which 
check the feed supply direct. The feed system used for the 
cylindrical boilers is for the air pumps to deliver to a vertical tank 
in the engine-room, holding 4} tons of water. From this it flows 
by gravity to the boiler feed pumps, which are in the stokeholds, 
which deliver through the filters into the boilers, the feed 
regulation being by hand. 

Space and weight.—On looking at the floor area occupied by the 
three types of boiler, it will be seen the horse-power developed per 
square foot under natural draught is approximately the same. In 
other words, that for continuous steaming practically the same 
power may be obtained from the same size of boiler-room, which- 
ever of the three systems is adopted. 


Yarrow and cylindrical type is very marked, as by the use of 
forced draught very much higher powers may be dvodegen for 
short periods, Again, looking at the heating surface contained in 
the various boilers per square foot of floor s , it will be seen 
that the Belleville and cylindrical typ2, which have about the same 


mount, have both substantially less than the Yarrow system. 


is seems to indicate that the loss of economy of the Yarrow 
type, when moderately forced, will not be very serious ; whereas 
the cylindrical boilers can only be forced at a sacrifice in economy. 
borne out by experience, although at low powers the cylins 


square foot of floor space, the Belleville type a sub- 
stantial advantage. is is still more evident if comparison be 
made on the basis of 6ft. Jin. fire-bars, and there is an unquestion- 
able loss of efficiency in stoking longer bars for long consecutive 
periods. The large grate area on moderate length of bar obtained 
on a given floor space is one of the strong points of the Balleville 
type, and make; it an excellent boiler for maintaining high sea 
speeds for considerable lengths of time. This great gain is partly 


Owing to the tubes being so close down tothe grates, the fires 
have to be kept very thin, but very uniform, to ensure good com- 
bustion. This trouble has been minimised by the introduction of 
a combustion chamber in the economiser variety of the Belleville 
type, but it is still a real one, and in evaporative trials a change 
of stokers may easily affect the — per pound of coal to 
the extent of 10 percent. This difficulty is noticeable also in the 


Yarrow type, but to a less degree, owing to there being much | 


more space for combustion before the gases come in contact with 
the tube surface. 

Next, dealing with the question of boiler-room weight, we find 
that, on the basis of the natural dranght power, the two water- 
tube types are substantially lighter than the cylindrical type, the 
Yarrow type being the lightest. On the basis of the maximum 
power the advantage of the Yarrow type in this respect is enor- 
mous, whereas the Belleville type is not materially lighter than the 
us, on a 
given weight, the Belleville type will develop, with natural draught. 


high powers looked for can be obtained. The tube ends also 
| get choked up, especially if fitted with ferrules, and without 
| ferrules the tubes have a great tendency to leak. It is probable 
| that at the end of four hours the boiler efficiency will be seriously 
| affected, and the power could not longer be maintained. On the 
| other hand, however, the high speed obtained during these four 
| hours might mean the salvation of the ship, and it is vafair to 
overlook thisadvantage. It should be understood that the above 
remarks do not apply to forced draught applied to cylindrical 
boilers with moderate length of fire-bar, say ft. 6in., and with a 
| heating surface of 2}ft. per indicated horse-power. Such boilers 
| can be worked at about 17 indicated horse-power per square foot 
| of grate continuously at sea; but their size and weight would 
preclude their use in the type of vessel considered, as the power 
obtained would only correspond approximately to the results 
| obtained in the 4in. air-pressure trials of warships. 
Raising steam.—The rapidity with which steam can be raised, 
| and the ready response to sudden demands in variation of power, 
| are two matters of utmost importance in war vessels, and in both 
| of these the water-tube types show a marked superiority over the 
| cylindrical boiler. The large quantity of water contained 
|in the latter makes it a — of hours to raise steam ; 
|and, if this operation is hurried, the boilers are strained 
|to a serious extent, causing —_. The same course of 
' reasoning applies, though to a less ee, to any sudden and 
| rapid large variation of power. As to the two water-tube types, 
| in both cases steam can be raised to full pressure in about thirty 


Name of ship. |Andromeda.| Hermes. [Don Carlos I Hai Chi. | -Eolus. Pallas. 
Number and type of boiler fitted .. ../80 Belleville Belleville/12 Yarrow. 8 cylindrical 5 cylindrical. 4 cylindrical. 
4D.E. & 4 D.E. & 2 3.E. D.E. 
Steam pressure sc 300 300 | 300 155 155 155 
1.H.P. with natw — an 10,009 8,00) 12,000 | 7,000 5 000 
1.H.P. with forced draught . | 12,500 17,000 9,000 7,500 
Total heating surface in square feet .. .. 40,140 24,050 | 32,004 27,558 } 15,947 11,040 
Heating surface per I.H.P. natural draught 2°44 2 405 40 2°8 | 2°28 2°2 
Heating surface per I.H.P. forced draught 2°56 1°62 177 1-475 
Total grate area in square feet Ul twa * oe 1,439 750 | 587 940 560 406 
ol 6ft. 3in. 6ft. 3in. | 7ft. 3in lyin. 7ft. 7ft. 3in. 
L.H.P. per square foot of grate, natural draught Pape 11°47 33 13°6 12°78 | 12°5 12°8 
1.H.P. per square foot of grate, fcrced draught .. .. .. 21°3 16°05 18°4 
Total boiler-room area in square feet .. .. .. .. .. « 4,925 3,100 2,440 3,470 2,230 1,900t 
I.H.P. per square foot of boiler-room area, natural draught 3°85 8°22 3°28 3°46 3°14 2°63 
1.H.P. per square foot of boiler-room area, forced draught. . _ = 5°12 4°9 4°08 8°94 
Heating surface per square foot of boiler-room area .. .. 8°15 Ti 13°1 7°94 | 7°16 5°82 
Grate area per square foot of boiler-room area.. .. .. "242 | “24 “25 “214 
Grate area per square foot on basis 6ft. 3in. bars .. .. .. "242 “207 °242 | *221 185 
Total weight of boilers, uptakes, and funnels, in tons.. .. 559 342 2:7 447 | 270 174 
Total weight of water in boilers,intonms .. .. .. .. .- 43 39 197 103 82 
Total weight of pums, pipes, connections, water in feed | 
168 100 82 97 | 55 41 
Total weight in boiler-roomsintoms .. .. .. .. 770 472 329 741 | 428 297 
Weight in boiler-rooms in pounds per I.H.P., natural 
Weight in boiler-rooms in pounds per I.H.P., forced draught} — 59 97°4 106°3 89 
I.H.P. per ton of boiler-room weight, natural draught.. .. 2°14 21°19 24°3 16°2 | 16°4 16°8 
1.H.P. per ton of boiler-room weight, forced draught .. .. 38°0 22°9 21-1 25°2 


* Natural draught here implies the usual Admiralty conditions, in which an air pressure of jin. of water column is permitted. 


+ Boiler-rooms very large in this vessel. 
and for long periods, approximately the same power that the 


cylindrical type will develop for short periods of a few hours | 


under extreme forced draught, Also, on the same weight, the 
Yarrow type will develop 14 per cent. more than the Belleville 
for long periods, and 78 per cent. more for short periods. 


cent. more for short periods, on a given weight. The above com- 
parisons are based upon total boiler-room weights, including water 
in boilers plus water in the feed tanks, and also such fittings as 
reducing valves, separators, &c., which form an intrinsic part of 
the boiler systems, The separate weights of boilers and funnels, 


| water, and boiler-room accessories are also given, and it may be 


; If, on the other hand, the | 
maximum pens are considered, the advantage of both the | 


noticed how relatively high the weight of accessories is in the case 
of the Belleville type, owing to the numerous special fittings 
which form part of this system. 

Forced draught.—A crucial point in the above comparisons of 
space occupied and we'ght, is the question of how far forced 
draught can safely be used in the usual exigencies of service, or 
even in the extreme case of war. As to the Yarrow boiler, the 
writer submits that, as far as the boilers are concerned, this type 
may safely be forced to an air pressure of, say, 2in.—the maximum 
employed on the Don Carlos trials—so long as the coal lasts. 

/orking under these conditions is, however, very severe on the 
personnel of the stokeholds, and the endurance of the men would 
probably be found to be the measure of the time during which 
this power could be maintained. In the case of the cylindrical 
boilers, a four hours’ run is probably as long as these boilers 
could be worked at the maximum forced draught power. These 
boilers have a tendency to suffer in the flame box seams when long 


Again, | 
comparing the Yarrow with the cylindrical, it is seen that it | 
will develop 50 per cent. more power for Jong periods, and 65 per | 


| minutes from lighting fires. In the matter of variation of power 
there is also little to choose between them ; far, although the 
large grate area of the Belleville type is an advantage, the safety 
with which the Yarrow type may be suddenly forced compensates 
for it. 

Liability to derangement in vorkiny.—In this respect, apart from 
the difficulties mentioned under extreme forcing. the cylindrical 
type is to be preferred. All the arrangements, both of the boiler 
itself and of its accessories, such as the feed and steam pipe 
systems, are simpler than in the water-tube types. The boilers 
are fewer in number, thus reducing the number of pipes and con- 
nections, and the consequent liability to leaky joints, &c. The 
feeding is also less critical, owing to the large water level. 

In addition to this, the introduction of salt water, even in con- 
siderable quantities, owing to leaky condensers or other causes, 
has little appreciable effect upon the working of the boilers. 
Although, to obtain maximum results, these boilers must be in a 
state of thorough repair and cleanliness, they are still serviceable 
after considerable neglect such as would render any water-tube 
quite useless, 

ith regard to the Belleville boiler, a grave objection, in the 
writer’s opinion, is the enormous mass of mechanical detail in con- 
nection with them. . Thousands of joints, all dependent upon 
extreme accuracy of workmanship, and many of them subject to 
extreme strain, due to varying temperature, are a pronounced 
feature in the design of this type. 

These points have been well met in the methods of manufacture, 
bat most rigid supervision is required to maintain the accuracy 


necessary. 
(To be continued.) 
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DEAN, SMITH, AND GRACE, LIMITED, KEIGHLEY, 


A BIG SHAFTING LATHE 


A. 


HEAVY SHAFTING LATHE. 

Tur above illustration shows a 30in. centre heavy shafting 
lathe. The bed, which is 4ft. long, is 4ft. 6in. wide over the | 
vees and 18in. deep, and carries two strong saddles, each | 
having a duplex compound rest. The front rest on the | 
saddle nearest the loose headstock is made 4ft. Gin. long so | 
as to turn the taper ends of propellor shafts. The sliding | 
and screw-cutting motions are obtained by means of a Sin. | 
diameter steel screw running down the centre of the bed, and | 
the surfacing motion is taken from a 3in. diameter shaft on 
the front of the bed. The fast headstock, which is single, 
double, and treble-geared, has a purchase of 66 to 1 in the 
treble gear, and 12 to 1 in the double gear, and is capable of 
taking cuts 4in. deep by }in. traverse. The spindle is of 
steel, running in gun metal bearings, the front neck being 
Yin. diameter by 14in. long, and carries a faceplate 4ft. 9in. 
diameter, having four case-hardened wrought iron jaws fitted 
into it. The loose headstock carries a 6in. diameter 
steel spindle, and is made so that the centres can be moved 
out of line for taper turning. 

The lathe is substantially built, and when tested at one of 
the marine shops on the N.E. coast with four tools cutting 
removed 960 Ib. of metal per hour on 20in. diameter. 

The weight of the machine is 30 tons, and it was con- 
structed by Dean, Smith, and Grace, Limited, machine tool 
makers, of Keighley. : 


BATTLESHIP CONSTRUCTION ON THE THAMES. 


THE supplement we present to our readers illustrates what 
is known in the yard as the “ four-in-hand ” of the Thames 
Ironworks, Blackwall, and is said to form a record for any 
~—— establishment, either Government or private, in the 
world. 

It is fitting that these works, which have seen the birth 
of so much pioneer work in iron, steam, and warship con- 
struction, should occupy a forward position, and it is an 
excellent tribute to the organisation and equipment of the 
staff, as well as the energy of the head, Mr. A. F. Hills, that 
such extensive operations are possible on the Thames. This 
is the more noticeable when we remember that in the same 
works a large output of constructional ironwork is being 
effected—the civil engineering department having on hand 
at the present moment the whole of the iron and steel work 
for the Royal Pavilion at the Paris Exhibition ; steel gantriesfor 
Sheerness Dockyards; Llanelly Dock gates; Jamrao Canal 
gates ; a new steel pier at Cliffe Fort ; 538 spans for the Grand 
Junction Railways of South Africa; bridge work for the 
Imperial Railways of North China, the Great Eastern Railway 
Company’s pier alterations at North Woolwich ; reconstruc- 
tion of Breamore Great Bridge ; widening of Brentford Canal 
Bridge, &c. &c. 

The relative dimensions and other figures regarding the 
ships are given below, and make an interesting comparison. 


(reneral Dimensions. 


|Length.| Breadth. 


Depth. Displacement. 


Cornwallis | 405 | 75 6 | 966 | 14,000 
Duncan 405 75 6 26 6 14,000 
Shikishima 40 | 7 6 | 27 8 14,850 
Power, Coal, dc. 
Speed.| Engines. Makers. {Normal and maximum coal. 
Albion ..| 15,800 | Maudslay's | 
Cornwallis 19 | 18,000 T.LW. 900 2000 
Duncan 19 | 18,000 T.LW. 900 2000 
Shikishima | 18-5} 14,500 Humphrys, 700 1300 
| Tennant & Co. 


All these vessels have Belleville boilers, and it is interesting 
to note that the lesser coal capacity of the Japanese vessel 
admits of adding two extra 6in. guns, eight 12-pounders, and 
six 3-pounders to her armament; and thicker armour on 


| that it is unnecessary to write further about it now. 
| combination can scarcely fail to result in an undertaking of | 


be exhibited at Vincennes. 
| mises to be one of considerable interest. Facilities are to be 


the sides and on the barbettes. This appears from the follow- 
ing tables 
Guns, Torpedoes, and Complement. 


\12in. 6in. |12-pdrs.|8-pdrs. | Torpedo tubes. | Men 
Albion. . | 4 2] a3 6 4 submerged 700 
Duncan pe” 12 6 4 750 
| 9 P 1 above water 
Shikishima 4 14 20 
Armour Protection. 
| | Armour Main | 
| -| OF eck top un 
Belt. | heads. | belt | edge of |Postions. Steel- 
| | deck. | belt. | 
Albion 6 12 8 2 1 12—6 Harveyed 
nickel 
Cornwallis 7-3) 11-6) 1 1l—6 Krupp 
Duncan 7-3 n-6 | 1 2 11l—6 Krupp 
Shikishima 9-4 14-6 23 1 14—6 Harveyed 
| nickel 


These fine vessels represent a combined tonnage of 55,800 
tons; they will require 2940 men to man them; 64,000-horse 
power—of which the Thames Ironworks is responsible for 
36,000-horse power—to drive them, and for offensive pur- 
poses there will be twelve 12in., fifty 6in., fifty-six 192- 
pounders, and thirty 3-pounders in guns, and seventeen 
torpedo tubes—a very formidable equipment. For their 
maximum coal supply 7150 tons would be required. 

The Thames Ironworks and those of Messrs. J. Penn and 
Sons are now in course of amalgamation. We have so fully 
and recently referred to the history of the last-named firm 
The 


the greatest importance to the Thames. In some sense it 
seems to presage a revival of an industry the absence of 
which from so great a port as London is highly anomalous. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


MOTOR CARS AT THE PARIS EXHIBITION. 


Sir,—I am directed by the Committee of the Automobile Club 
to request that you will be so good as to allow it to be announced 
in the columns of your paper that the Committee of the Royal 
Commission for the Paris Exhibition of 1900 have nominated the 
Automobile Club as the consulting body to act in co-operation with 
the Royal Commission in reference to the Automobile Section of 
the Paris Exhibition of 1900. The Exhibition is to open on the 
15th of April, and to close on the 5th of November. 

Applications for space should be made direct to the Secretary of 
the Royal Commission, St. Stephen’s House, Westminster, S.W. 
Forms of application may be obtained from either the Secretary 
of the Royal Commission, or from the Secretary of the Automobile 
Club, 4, Whitehall-court, S.W. There will be no charge for 
space. 
vieaneaitie vehicles will come under Class 30, Group 6, and will 

This Section of the Exhibition pro- 


afforded for showing automobile vehicles in motion. 

In order to secure that adequate space shall be reserved for the 
display of the autamobiles of British firms, it is requested that 
those firms who are not at present in a position to apply to the 
Royal Commission for space should inform the Secretary of the 
Automobile Club about what square area they are likely to re- 
quire for their exhibits, 

4, Whitehall-court, London, S.W., 

July 15th, 1899, 


C, JOHNSON, 


Secretary. 


PNEUMATIC PROPULSION. 


Sir,—Your admirable article on this subject would be incomplete 
without some mention of the atmospheric system forming the 
extension of the old Paris and St. Germain Railway of 1837. That 
line my opposite Le ches on the right bank of the Seine ; 
but in 1847 Clegg and Samuda’s atmospheric was laid from Lo 
Vesinet—a little short of Le Pecq—up to the town of St. Germain. 
It was only about 13 mile in length, and pursued a curving 
course, with a rise of about 1 in 284 ; but it remained successfully 


| the present arms, and then asked him to look at his rifle. 


ENGINEERS 


The works were very 


in use for, I believe, ten or twelve years. 
heavy—a five-arch bridge over the Seine, a viaduct of twenty 


arches, the highest being 77ft., succeeded by a huge embankment, 
and then a tunnel of 333 yards. The pumping engine was at St. 
Germain, on the edge of the cutting near the terminus. The 
French Government took great interest in the atmospheric system, 
and seut a commissioner to inspect the Dalkey line. Many experi- 
ments were tried, as with Hallette’s system at his works at Arras, 
and with Clegg’s, in 1838, at Chaillot, near Paris, and afterwards 
at Havre. Arago was strongly in favour of — traction 
at one time. . B. Patey, 
Chelsea, S.W., July 6th. 


HIGH-PRESSURE CORNISH ENGINES. 


Str,—I am sorry to have to trouble you with a reply to Mr, 
Bickle’s letter, but as silence would appear to give consent, I ask 
your indulgence for a few lines. 

Mr. Bickle started with the argument that there was no occasion 
for the use of a second cylinder in Cornish engines, because fifteen 
expansions could be, and were employed, in the old single-cylinder 
engine. He took exception to my statement that from three to 
four expansions was the practical limit, and very considerately 
informed your readers that this was a ‘‘common mistake wit 
those who had not studied the subject.” He has now produced 
the indicator diagram from the engine, which he states was work- 
ing with fifteen expansions when the diagram was taken. The 
diagram shows that the total initial pressure was 421b., and the 
total terminal 101b. The total expansion was then four, and not 
fifteen. 

The moral is that indicator diagrams are not understood by 
those who have not studied the subject. I hope, for Mr. Bickle’s 
sake, that his other statements will prove to be more accurate. 

3, Princes-street, Henry Davey. 

Westminster, 8.W., July 17th. 


DEFECTIVE AMMUNITION AT BISLEY. 


Str,—Some time since I patented a lubricating wad for rifles and 
other guns. I offered it to the Government, but they would not 
even try it. I have since had it tried with every success, with 
rifles and shot guns. I have had forty rounds of ball cartridge 
fired out of one rifle, by an old soldier of ten years’ eo po 

e sai 
it did not look as if it had been fired out of. We then put the 
pullthrough through the rifle dry, and it passed as easily as when 
clean. My reason for writing this is, that the Government have 
the cure for the slipping cases of M.1V. ammunition in reach of 
their hand, if they want it. The wad leaves a greasy coating or 
film in the bore of the rifle, which most sane people would think 
ought to help the projectile in its passage through the barrel, and 

revent the shell of the bullet sticking. I am sure that, given a 
air and full trial, this wad would cure the defect complained of 
in M. IV, bullet. WILLIAM Davis. 

Totteridge-road, Enfield Wash, July 19th. 


THE BATTLE OF SINOPE. 


Sir,—With reference to Sir George Clarke's letter, I have 
always understood that the Russians won because they had shell, 
and that the ‘‘ massacre” talk twisted round that. I believe the 
Turks killed 30, ani wounded over 100 Russians in the action, 
which, since it only lasted a few minutes, knocks the ‘‘ surprise” 
idea on the head. What I want to know, however, is—Were the 
Turks frigates! I have read that they were line-of-battle ships, 
and fancy that the term ‘‘ frigate” was merely a term. I am 
anxious for facts as to this. Does any one know / 


July 19th. INTERESTED. 


Waite attempts are being made in Germany artificially 
to exclude foreign competition, the Germans themselves are 
successfully endeavouring to profit by the industrial progress made 
by foreign countries, says Consul-General Sir Charles Oppenheimer, 
at Frankfort. It appears that recently special engineers have been 
sent over to America to study the ssithede in vogue there. A 
result of the study of American progress is the establishment of a 
German chromo-leather industry. It is true the Germans claim to 
have themselves invented the manufacture of leather with the use 
of chrome salts, and Dr, C. Heinzerling, of Frankfort-on-the Main, 
is named as the inventor of this process, which in the year 1884 was 
finished by Schulz in America for technical use, This leather 
appeared first in the latter 80’s on the American market. It is said 
especially to possess greater resisting power against dampness than 
ordinary chevreau leather. Six to seven years ago German factories 
commenced to manufacture chevreau with chrome. A firm bought 
several patents and sent experts to America to study the process 
on the spot. This factory is furnished with new American tanning 
machinery which is capable of turning out daily 500 dozen goat- 
skins, and they contemplate raising the output to 1000 dozen per 
day. The factory has succeeded in working off hides from various 
sources with like success, whereas the American factories use but 
one sort of skins, Another German firm is said to have been 
successful in manufacturing calf, cow, and strap leather with chrome 
salts, according to a new process invented by Dr, Heinzerling. 
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THE INTERNATIONAL GEOLOGICAL CONGRESS, 
PARIS, 1900. 

(uoLoGY assumes a more and more important position in 
industrial questions as the facts and records it deals with 
become marshalled into order, consistently correlated and 
systematically interpreted, and now-a-days the safest guide 
for the searching for and the exploitation of the mineral 
wealth of the earth, or the undertaking of many engineering 
works, is the careful diagnosis of the geological phenomena 
of the district concerned. This is true, whether water, oil, 
coal, ores, building stones, rood metal material, salt, or other 
materials are the object of enterprise. Hence it is that the 
progress of geology is now practically a matter of public 
interest, and is keenly followed by a large and enthusiastic 
body of workers conducting their investigations in all parts 
of the world. Asa result of the latter fact, that is, the dis- 
tribution of the workers in geology, observations made at 
centres situated in different countries are liable to have 
different interpretations put upon them, which not alone is 
confusing, but is eminently unsatisfactory; and, therefore, 
to arrest the progress of such a state of things the triennial 
International Geological Congresses were instituted at an 
inaugural meeting in Philadelphia in 1876, and since then 
congresses have.been held in 1878 in Paris, in 1881 in 
Bologna, in 1885 in Berlin, in 1888 in London, in 1891 in 
Washington, in 1894 in Bearn, in 1897 in St. Petersburg. 
These have all been distinguished by interesting discussions 
of questions of general geological importance, and more 
particularly by the opportunities they have given for the 
inspection of the geological features of the countries visited, 
the last Congress being particularly prominent in this 
direction, and achieving a remarkable success. The 
meeting of 1900 was to have been held in Vienna, but 
the French geologists were desirous to have it in Paris 
during the Exhibition, and the Austrian geologists 
acceded to this request, therefore the eighth International 
Geological Congress 1s to take place in a special pavilion in 
the Exhibition at Paris from the 16th to the 28th of August, 
1900, and is to be preceded and succeeded by excursions, In 
this direction the French geologists are arranging that the 
whole of the geology of France shall be accessible to the 
members of the Congress, and, moreover, the leading French 
geologists have consented to act as guides to the excursions ; 
hence not alone will the various districts be seen, but they 
will be seen under the most advantageous circumstances. 
Furthermore, to aid the study of details by specialists, a great 
number of simultaneous excursions have been organised to 
take place before, during, and after the Congress. The ex- 
cursion will be of two classes :—(1) General, open to as many 
members as like to join; and (2) special, reserved for 
specialists and limited to twenty members. Twenty-five 
excursions have been arranged, and the localities of them 
extend all over France; they are as follows :—(1) Alps of 
Dauphiny and Mont Blanc; (2) the Ardennes; (3) Basse 
Provence; (4) the Bordeaux basin; (5) the coaltields of 
Commentry and of Decazeville ; (6) the St. Etienne coalfield ; 
(7) the tertiary basin of the Rhone; the secondary and tertiary 
tormations of the Basse Alps; (8) the Paris tertiary basin ; 
(9) Boulonnais and Normandy; (10) Brittany; (11) the 
caves of the Causses region ; (12) the Sub-Alpine chains of 
southern Dauphiny; (13) Charentes; (14) the Touraine 
marls; (15) the central mountain group; (16) the Noire 
group; (17) the Mont Dore group; the chains of Puys and 
Limagne; (18) the Pelvoux group—Hautes Alps; (19) 
Mayenne ; (20) Mont Ventoux and the mountains of Lure; 
(21) Morvan ; (22) Picardy; (23) the Pyrenees—crystalline 
rocks; (24) the Pyrenees—sedimentary rocks; (25) the 
typical Turonien of Touraine and Cénomanien of Mans. The 
duration of the excursions is from one to twelve days, and it 
will be seen that they have been selected to suit the pro- 
clivities of all geologists. 

The French geologists have already sent out invitations to 
old congressists, and others wishing to join or to make 
inquiries should write to M. Charles Barrois, secrétaire 
général, Boulevard Saint-Michel, Paris, who it may be men- 
tioned is a thorough English scholar. The subscription for 
membership of the Congress is 20f., and for the guide-book 
10f. The latter, prepared by the principal scientific men 
of France, will contain an account of the geology of 
France, and will be distributed to subscribers at the com- 
mencement of the year 1900, whilst a second publication, con- 
taining a full account of the work of the Congress, will be 
sent free to members of the Congress. The treasurer to the 
Congress is M. Léon Carez, Rue Hamelin 18 Paris, 


UNITED STATES CURRENCY AND FINANCE. 


Tue following interesting letter has been addressed to 
the Editor of the Z'imes, and published in that journal 
on the 17th inst. :— 


Sir,—The commencement of gold shipments on a considerable 
scale from this side the Atlantic is not only of much interest to 
Europe, but may probably exert no small influence upon party 
politics and platforms here in America. During the past three 
years the United States has increased its gold in currency by fully 
00 per cent,—by some 60 millions sterling. The Dingley tariff, by 
obstructing the import trades, no doubt assisted to secure to 
America her prodigious excess of exports over imports, and in this 
way has aided in keeping the gold within seas, ‘The gold is now 
beginning to leave, and this raises the question of immense 
interest—namely, whether these gold exports will not continue 
and will there not recur such natural trade conditions as will drive 
this rapidly acquired gold pell-mell into Europe. Look at the 
trade conditions which have alone enabled the United States to 
acquire and hold gold. The official figures show that, during the 
years from 1890 to 1898 inclusive, the total United States exports 
were only 970 million dollars more than her imports, of which 
sum no less than 615 million dollars represents the excess of 
exports over imports in the single year 1893, 

The extremely easy mcney markets of the past twelve months 
here have assisted to make production cheap, profits abnormally 
high, and exports, especially of manufactures, unusually large. 
These conditions—namely, cheap money and high profits—have 
inevitably resulted in an expansion of credits, An increase of 
three hundred million dollars of gold in currency clearly justifies 
considerable speculative operations ; but, even were this addition 
permanent, does it permit with safety any such prodigious 
creations as those of May last, when in one month over two thou- 
sand millions of “ trust securities” came from the “ paper mills” 
of the State of New Jersey alone? 

_ The great trust era now inaugurated is the leading economic 
incident in the world of commerce and politics, If the great 
trusts have come to stay—and I believe they have, and that they 
will survive the attacks of the Democratic party—then in order to 
pay dividends on their bonds, let alone their stocks, they will need 
either to reduce wages—which they dare not do—or to raise prices 


considerably above the present extremely low level, Asa matter 
of fact, the “‘ big men.” within the trusts make no secret of their 
intention to advance prices all along the line. But this rise of 
prices within the United States must stimulate her imports, and 
thus tend to throw the balance of trade against the country, 
driving gold abroad. In any case, the balance of trade in favour 
of America—and it is this, and this only, which has enabled her to 
increase her gold currency—this vast balance is unnatural and 
unexpected, It was caused by the shortage of crops over seas, and 
also by the agony low level of prices here, which, aided by the new 
tariff, contracted the volume of imports. The imports in 1898 
were much lower than in any year since 1880, 1885 alone excepted. 

But there is no need to labour the point that the conditions 
which have so remarkably strengthened the currency situation 
here during the last two years are ephemeral and unlikely to recur 
in the lifetime of this generation. 

And there is one other factor of the first importance which has 
assisted the United States in the past year to accumulate gold, but 
which in the coming eighteen months may force her to disburse 
immense sums; I refer to the tourist traffic to Europ i 


Thursday, August 17th.—Excursion A: By the kindness of the 
Lancashire and Yorkshire Railway mig = members proceed by 
special train, leaving Victoria Station, No. 4 platform, at 9.35a.m., 
to visit the machine and ironworks of Messrs, Platt Brothers, 
Limited, Oldham, where luncheon will be provided for the 
members at 1 p.m., by kind invitation of Messrs, Platt Brothers, 
Limited ; and after luncheon those members who desire to see a 
cotton mill can visit that of the Pine Mill Company, Limited, 
Oldham. The whole party will return from Werneth Station, 
Oldham, by special train at 3.30 p.m., arriving at Manchester :t 
3.45 p.m. Omnibuses, provided by the Reception Committee, will 
be in waiting to convey the members from Victoria Station toa 
reception and afternoon tea for members and the ladies accompany- 
ing them, at the Peel Park Art Gallery and Museum, Salford, by 
the kind invitation of the Worshipful the Mayor (Mr. Samuel 
Rudman), and the Mayoress of Salford, afterwards visiting the 
adjoining Technical School for Music, &c. (Morning dress.) For 
the convenience of the ladies who may wish to join their friends 
on arrival from Oldham, omnibuses will start from the Wellington 
M t, Royal Infirmary Flags, Piccadiliy, at 3.25 p.m., for 


is 
‘*economic drain,” closed by the bad times in 1897, and then by 
the war, has now again revived, and revived on an unprecedented 
scale; while if we look to next year, the great new crop of 
American millionaires, the speculators and manipulators of trust 
corporations, together with the ‘‘ prominent citizens” of 10,000 
Western towns, will be swarming like locusts into the French 
capital. I venture to think that itis this mighty drain by pleasure- 
seekers, a drain increasing from year to year ; a drain not confined 
any longer to the summer exodus, buti ncluding also the wealthy 
winter migrants to Cannes and Cairo, as also the marriage portions 
of American duchesses and lesser folk—that this drain will in the 
future assist in making quite impracticable a gold currency for the 
United States. It is, of course, impossible to conjecture how great 
this drain is; but that it largely controls the rates of exchange, 
of this there can be no doubt. The steamship lines are taking, I 
am told, a bundred thousand passengers this year, and they are 
getting ready to ‘‘ handle” nearly half as many more next year, 
say, a quarter of a millionin all. What is a fair estimate of their 
per capita expenditure? I should think 1000 dols. well within the 
mark. Here, then, is a sum of over fifty millions sterling of gold 
—or gold bills—to go abroad. In estimating the expenditure of 
Americans abroad in 1888, the last Paris Exhibition, the Comp- 
troller of the Currency reckoned it at ninety million dollars ; and 
I find here many intelligent men who think the tourist drain for 
1899 and 1900 will not be less than 100 millions sterling, a sum 
equal to one half of all the gold in the United States currency. 

I do not venture to draw any political inferences from these 
exchange conditions. Enough to say there is not unlikely to be 
such a drain of gold from this side during the next two years as 
will create in financial circles, all the world over, an entirely ‘‘ new 
situation.” MORETON FREWEN, 

Auditorium Hotel, Chicago, June 28th, 


THE IRON AND STEEL INSTITUTE. 


THE following programme of the Manchester meeting to be held 
August 15th, 16th, 17th, and 18th, 1899, has just been issued :— 

The following papers have been promised for reading :— 

(1) On The Constitution of Steel,” by D, Camp- 
bel], Ann Arbor, Michigan. 

(2) On “ Diffusion in Steel,” by F. W. Harbord, Assoc, R.S.M., 
and Thomas Twynam, Cooper's Hill Engineering College. 

(3) On ‘* The Magnetic Concentration of Iron Ore,” by H. C. 
McNeill, Assoc. R.S.M., London. 

(4) On “India as a Centre for Steel Manufacture,” by Major R. 
H. Mahon, R.A., Cossipore. 

(5) On ‘‘ Pig Iron Fractures and their Value in Foundry Prac- 
tice,” by J. W. Miller, London, 

(6) On ‘ Practical Microscopic Analysis for use in the Steel In- 
dustries,” by C. H. Ridsdale, F.I.C,, Guisbrough. 

(7) On ‘*'The Relation between the Structure of Steel and its 
Thermal and Mechanical Treatment,” by Albert Sauveur, Boston, 


S.A, 

(8) On ‘The Present Position of the Solution Theory of Car- 
burised Iron,” by A. Stansfield, D.Sc., Royal School of Mines. 

(9) On * The Iron Industry in the ‘l'erritory of his Highness the 
Nizam,” by Shamsul Ulama Syed Ali Bilgrami, Assoc. R.S.M., 
B.A., LL.B., Secretary to H.H. the Nizam’s Government Public 
Works Department, Railways and Mines, 

(10) On ‘*A New Casting Machine for Blast Furnaces,” by R. 
Hanbury Wainford, Stoke-upon-Trent. 

(11) On ‘* The Utilisation of Powdered Iron Ore,” by Professor 
J. Wiborgh, Stockholm. 

Monday, August 14th.—The secretaries’ office will be open in No. 3 
Committee-room in the Town Hall, Albert-square, Manchester, 
from 3 to 6 p.m., for the registration of addresses, issue of badges 
of membership, programmes, invitation cards, &c, Members’ 
correspondence may be addressed to the Iron and Steel Institute, 
- = Town Hall, Manchester, or preferably to their respective 

otels, 

Tuesday, August 15th.—9 a.m,: Secretaries’ office open in the 
Lord Mayor's Parlour, Town Hall, Manchester, Meeting of Council 
in No. 3 Committee-room. 10 a.m.: Reception of the President, 
Council, and members of the Institute, in the Town Hall, by the 
Right Hon. the Lord Mayor of Manchester (Mr. W. H. Vaudrey), 
president of the Reception Committee, and by Mr. S. R. Platt, 
chairman, and the members of the Executive Committee. Read- 
ing and discussion of — 1 p.m.: Adjournment for luncheon. 
Excursion A: At 2,10 p.m. by special train, by invitation of the 
chairman and directors of the Lancashire and Yorkshire Railway 
Company, from No. 5 platform Victoria Station, to visit the Lan- 
cashire and Yorkshire Company’s locomotive works, steel foundry, 
&c., at Horwich. The members on arrival will be met by Mr. J. 
A. F, Aspinall, M. Inst. C.E., general manager, and Mr, H. A. 
Hoy, chief mechanical engineer of the Lancashire and Yorkshire 
Railway Company. pone by train from the works at 
Horwich at 5 p.m., arriving Victoria Station, Manchester, at 
5.28 p.m. Alternate excursion B: Members leave London-road 
Station, Great Central Railway, at 1.45 p.m., by special train, 
kindly provided by the Great Central Railway Company, to visit 
an installation of Simon-Carvés coke ovens, in course of erection at 
the Barrow Steel Company’s collieries, and then a complete in- 
stallation at work at the Wharncliffe Silkstone Collieries, near 
Barnsley. Luncheon for this party, provided by the kindness of 
Mr. Henry Simon, will be served in the luncheon cars en route. 
8 p.m.: Conversazione and reception by the Right Hon. the Lord 
Mayor and Lady Mayoress in the Town Hall, Manchester, 
(Evening dress), 

Wednesday, August 16th.—10 a.m.: Reading and discussion of 
papers. 1 p.m.: Adjournment for luncheon. 2 p.m.: Members, 
and the ladies accompanying them, will leave the Town Hall in 
omnibuses, kindly provided by the Local Reception Committee, 
for the Manchester Ship Canal, arriving at the No. 1 Dock, Corn- 
brook, thence by steamer through the Pomona Docks, Trafford- 
road swing bridge, the Salford Docks, where can be seen at work 
hydraulic cranes, hydraulic fire appliances, hydraulic fire appli- 
ances, hydraulic and electric installations, grain elevator and silo, 

mtoon dock, &c., thence through the Mode Wheel locks to the 
‘amous Barton swing aqueduct of the Bridgwater Canal, crossing 
the Ship Canal. This will be shown in actual operation. The 
steamer will return to No. 7 Dock, Salford, arriving there at 4.45, 
where, by the kindness of the Manchester Ship Canal Company, 
tea will be provided. At 5.15 omnibuses will leave for Albert- 
square and the chief hotels in the city. 7.30. p.m.: Members, and 
the ladies accompanying them, are invited by the Local Reception 
Committee to a dramatic performance, at the Theatre Royal, 
specially engaged and decorated for the occasion. Refreshments 
will be provided during the evening. (Evening dress), 


Victoria Station, and thence to Peel Park. Alternative Excursion 
B.: Omnibuses, provided by the Reception Committee, will leave 
Albert-square (Town Hall side) at 10.30 a.m., calling at the Welling- 
ton Monument, Piccadilly, to visit the boiler works at Ardwick, of 
Messrs, Galloways, Limited, where luncheon will be provided by 
invitation of Messrs, Galloways, Limited. This party will proceed at 
2 p.m, to visit the cotton mills and weaving sheds of Messrs. 
Richard Haworth and Co., Limited, Ordeal, Salford, and leave 
there at 3.50 in omnibuses, to join the Party A at the Mayor and 
Mayoress of Salford’s reception and afternoon tea at the Peel 
Park Art Gallery. 8 p.m.: The Local Reception Committee 
invite the members toa smoking concert in the Hulme Town Hall, 
Stretford-road, Manchester, for which first-class artistes have been 
specially engaged, and refreshments will be provided. (Morning 
dress 


Friday, August 18th.— Excursion A: At 9.10 a.m., members, 
and the ladies accompanying them, leave No. 6 platform, Victoria 
Station, Manchester, in a special train, kindly provided by the 
Midland Railway Company, calling at Belle Vue Station, to visit 
the new machine tool works of Messrs Kendall and Gent, leaving 
there at 10. 10 a.m.—calling at Marple 10.20—for Bakewell, thence 
by conveyances, provided by the 1 Reception Committee, to 
Haddon all, Rowsley, and Chatsworth. Luncheon at Chatsworth 
by invitation of his Grace the Duke of Devonshire. Return from 
Chatsworth at 4.15 by conveyances, vi@ Edensor to Bakewell 
Town Hall, where tea will be provided by the Local Reception 
Committee, returning from Bakewell Railway Station to Man- 
chester at 6.40, arriving Central Station at 7.40. For the con- 
venience of members, the Midland Railway Company have kindly 
arranged to stop the 5.35 express from Manchester to London at 
Bakewell at 6°25 to pick up passengers for Derby, London, Bir- 
mingham, Bristol, and the North. Alternative Excursion B. : 
Members leave the London-road Station at 9.55 a.m. by special 
train, kindly provided by the London and North-Western Railway 
Company, to visit the locomotive steel, &c., works of the London 
and North-Western Railway Company, at Crewe, where the party 
will be met by Mr. F. W. Webb, the chief mechanical engineer of 
the company. Luncheon will be provided by invitation of the 
London and North-Western Railway Company. From Crewe, 
members may either return to Manchester, or they can proceed to 
London, Birmingham, Bristol, the North, South, or North Wales 
or Ireland by convenient express trains. 

A large number of the leading works in the district, a list of 
which will be given in the detailed programme, to be issued at the 
meeting, will . open to the members during the meeting, and 
may be visited by them individually in lieu of any of the excur- 
sions above described. 

The president of the General Local Reception Committee is the 
Right Honourable the Lord Mayor of Manchester (Mr. W. H. 
Vaudrey). The chairman of the Executive Committee is Mr. 8, R. 
Platt, Member of Council of the Iron and Steel Institute. Mr. 
Henry Webb is deputy-chairman, and Mr. Thomas Ashbury, 17, 
St. Ann’s-square, Manchester, is honorary secretary. : 

The arrangements described in this programme are subject to 
slight alteration. Final particulars will be given in the detailed 
programme to be issued at the meeting. 


EXAMPLES OF AMERICAN ENGINEERING 
EXPORTS. 


In view of the recent discussions regarding American 
competition with British manufacturers, our corre- 
spondent has prepared the following list of recent orders 
and shipments by American firms. No attempt has been 
made to make a complete list, but it has simply been 
compiled from the notes in the trade and technical 
journals during a few weeks. It is of interest 
and importance, in that it indicates the wide range of 
manufactures which are exported, and the great number 
of countries to which these manufactures are sent. 
It affords food for very thoughtful consideration by 
British manufacturers. 


Maryland Steel Company: 115,000 tons of rails for the 
Siberian Railway, and rails for Victoria, Australia. 

Phenix Bridge Company: Bridges for Japan, Brazil, Peru, 
Mexico, and Canada, and eighteen bridges for the Manchurian 
line of the Siberian railway. 

Pennsylvania Steel Company: The Gokteik Bridge on the 
Burmah Railway ; £140,000 ; length, 2260ft. 

Pencoyd Ironworks: The Atbara Bridge, on the Soudan 
Railway. 

Pressed Steel Company : Steel goods wagons for the Egyptian 
State Railways. 

Bass Foundry Company: Car wheels for goods’ wagons on tho 
Egyptian State Railways, 

W. C. Baker: Car heaters for English passenger coaches. 

Union Bridge Company: A bridge for the Costa-Rica Railway ; 
cost £5000. 

Hill, Clarke and Co,: A 16ft. planing machine for Sweden, and 
a boring mill for the machine shop of the Bombay, Baroda, ard 
Central India Railway. 

Niles Tool Works: Machine tools for France and three large 
gun lathes to the Russian Government arsenal at St. Petersburg. 

F. H. Bultman Company: Six automatic gear-cutting machines 
for the Wesselman Machinen Gesellschaft, of Berlin. 

Betts Machine Company: Machine tools, including six hori- 
zontal boring mills, for Dick, Kerr, and Co., of London. 

Benment, Miles, and Co.: Four large horizontal boring mills to 
England ; a gun lathe for 12in. guns to Australia ; large gun lathes 
to Russia ; and a number of machine shop tools, Scauckart and 
Schoette, of Berlin, 

Morgan Engineering Company: Complete equipment for a 
slabbing mill for the Nicopol Mining and Metallurgical Company, 
of Mariopol, Russia—it will cost £20,000, and will include tvo 
reversing engines with cylinders 46in. by 60in.; various McG | 
mill tables ; four Babcock and Wilcox water-tube boilers of 650- 
horse power ; two Shaw electric travelling cranes of 15 and 50 tons 
capacity ; and a Weiss central condensing plant. 

Chicago Pneumatic Tool Company: Pneumatic riveters and 
other tools to China, and large shipments to many European 
countries. 

McIntosh and Seymour: Compound engines of 115-horse power 
for Yokohama; 150-horse power compound and 80-horse power 
simple engines for an electric light plant in Mexico; and two 
250-horse power compound engines for mining work at Kimberley, 
South Africa, 
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Ball and Wood Engine Company: Five compound engines of 
200-horse power for the Dablin ways power station. 

Fitchburgh Steam Engine Company: Vertical engine of 100- 
horse power for the Government paper mills at Oji, Japan. 

Steam Pump Company: A dozen pumps for. Havana, 

a 

Gould Manufacturing Com : Two triplex pumps for the 
Crystal Palace Exhibition, Lon 

eorge F. Blake Manufacturing Company: Steam pumps for 
the German navy and Russian navy ; fifty for the North German 
Lloyd’s and Hamburg-American lines ; forty Blake simplex pumps 
for the new vessels of the Compagnie Generale Transatlantique, 
now being built at Havre ; and pumping plants for the Russian 
and Japanese cruiser now being built at Stettin. 

Henry R. Worthington: Complete aman | equipment for the 
Paris Exhibition, including four horizontal high-duty triple- 
expansion condensing engines, having a total daily capacity of 
44,000,000 gallons, against a head of 3/ft., and with a boiler pres- 
sure of 150 1b. 

Stillwell, Breice, and Smith Vaile Company: Twelve duplex 
pumps to London, in April, and water-wheels for Brazil and New 
Zealand. 

: Laidlaw, Dunn, and Gordon Company: Nineteen pumps for 
Xussia, 

Dean Brothers’ Pump Works: A pair of pumping engines for 
the waterworks of Sydney, 

Berlin Iron Bridge Company: A steel water tower and 7000- 
gallon tank for the La Capital Tramways Company, of Buenos 
Ayres, being the fifth order from that company. 

Ludlow Valve Company: Valves of 24in., 3éin., and 48in. dia- 
meter for the Staines reservoir works, London. Orders have also 
been received for valves for the waterworks of Odessa and Moscow. 

Marian Steam Shovel Company: Dredging plant and steam 
excavators for Russia. 

Toledo Foundry and Machine Company: A steam shovel or 

all Signal Company: Automatic block signals for the Paris, 
Lyons, and Mediterranean Railway. 

Lidgewood Manufacturing Company : Coal-hoisting and handling 
plant, near Christiania, Norway. 

C. W. Hunt Company: Coal-handling plants for the central 
power stations of the electric railway of the Dublin Tramways 
Company, the London Tramways, and the Government Tramways 
at Sydney, New South Wales. 

Brown Hoisting and Conveying Company: The unloading, 
storage, and handling plant at Mariopol, Russia, for the Nicopol- 
Mariopol Mining and Metallurgical Company. 

Abendroth and Root Manufacturing Company: Spiral riveted 
for Johannesburg, South Africa, the contract amounting 
to 

Gates Ironworks : Crushing and grinding machines for a cement 
factory in 

M. C. Bullock Manufacturing Company: A 70-ton ice-making 
machine for Australia, and a 60-ton machine for New Zealand. 

Westinghouse Electric and Manufacturing Company : About 200 
motors for the Glasgow Tramcars, and a number for Liverpool. 
Also two 250-horse power dynamos for the central station of the 
Swansea Electric Tramways. 

Bullock Electric Company : Six dynamos and motors of 25 to 
50-horse power for driving the printing presses of the Manchester 
Sporting Chronicle, and others for Cassell and Co., of London ; 
the Belfast Evening News, and the London Daily News. Two 40-horse 
ai dynamos have also been sent to the Thornycroft ship- 

uilding yards. 

American Clay Working Company : Brick-making machinery to 
Christiania, Norway. 

Oil City Tube Company : Several tons of wrought iron pipe to 
Cape Town and Johannesburg. 

uffalo Forge Company : Two large ventilating plants for mines 
have recently been shipped to mines near Johannesburg. 

Northern Electrical Company: Thirty dynamos and a number 
of 10-horse power motors to St, Petersburg. 

— Electric Company : Electric lifts for the Central London 
way. 

ae Safety Boiler Works : A number of Cochrane separators 
have been sent to the Compagnie Generale Glacé Hygienique, at 
Paris, to the Anglo-Swiss Condensed Milk Company’s works in 
Switzerland, and to A. E. Hay, of Yokohama, Japan. 

John A. Brashear: Is furnishing 110 range finders to the 
Turkish Government, 

Warner and Swasey : Engineers’ or machinists’ tools to Gebruder 
Sulzer, Winterthur, Switzerland. 

Peckham Motor Truck Company : Is shipping about 450 motor 
trucks or frames for electric cars on various English railways, 

Webster Manufacturing Company: Grain elevating and con- 
veying plant at Halifax, Nova Scotia, with eight engines of 250- 
horse power. The company has recently shipped twelve gasoline 
engines of 4-horse power to Calentha ; six of 2}-horse power to 
Paris ; four of 24-horse power and four of 64-horse power to 
Stockholm ; six of 5-horse power to Copenhagen ; and sixteen of 
24-horse power to 20-horse power to Adelaide, 

The Baldwin, Brooks, Cooke, Dickson, Pittsburgh, Porter, 
Richmond, Rogers, and Sch tady | tive works are all 
building locomotives of every imaginable size, type, and gauge for 
export to England, France, Sweden, Finland, Russia, China, 
Japan, India, all parts of Africa, Australia, New Zealand, South 
and Central America, Mexico, and Canada. They range from 
6-ton and 12-ton plantation engines to 50 and 70-ton passenger and 
goods engines, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A luke passenger steamer :—The new nger steamer Illinois, 
for service on Lake Michigan, is 250ft. long over all, 225ft. long on 
the keel, 40ft. beam, and 17ft. deep, with a draught of 12ft. It 
has three decks, and the hull is divided into six water-tight com- 
partments, It has a single screw with four blades, 11ft. diameter 
and 15ft. pitch. This is driven by a triple-expansion engine of 
1800-horse power, having cylinders 20in., 33in., and 54in. diameter, 
and 36in, stroke. Steam is supplied by two Scotch boilers, 12ft, 
long and 12}ft. diameter, each boiler having three furnaces, The 
boiler pressure is 175lb. Forced draught is used, on the closed 
ashpit system. Jet condensers are used, and the air pump is 
independent of the main engine. Current for 500 electric lights is 
supplied by two dynamos, each directly connected to a steam 
engine, The vessel was built at Chicago, and was launched side- 
ways, as is usually done with the vessels built at that yard. The 
skin plating is carried up to the promenade deck for about 40ft. 
from the bow, so as to make a good weather boat. Aft from this, 
however, the superstructure does not extend the full width of the 
hull, and railings are ee at the side, thus forming promenades 
on the saloon deck and promenade deck. Thestate-rooms or cabins 
on these decks have large windows, instead of portholes, fitted with 
glazed sashes, roller blinds and wooden slat sun blinds. There are 
two pole masts and one smokestack. At the forward end of the 
superstructure, and slightly above it, is a large wheel-house, with 
bridge on top. The vessel has accommodation for about 230 pas- 
sengers, and its dining-room is 92ft. by 20ft. It is expected to 
prove a swift addition to the fleet already in service. 

Screw pump for dredging.—A new form of centrifugal pump, 
which is intended specially for dredging and mining work, where 
solid matter has to be pumped, operates somewhat on the principle 
of a screw propeller. The pump chamber is a horizontal cylinder 
with a dished head, the suction inlet being in thecentre of this head. 
A horizontal steel shaft, carrried in bearings on standards on the 
bed-plate, is driven by a belt from a steam engine. The front end 
of this shaft enters the pump chamber, being supported by a 
packed gland and a bronze sleeve bearing. On the end of the 


shaft is a conical head or boss, fitted with spiral curved blades, 
representing a screw of extended pitch. e points are some- 
what spoon-shaped, in order to take hold of the material and 
drive it through, while the rear parts are made flat, so as to 
, ie additional force in driving the material out through the 

ischarge, which is at the bottom of the pump chamber and at 
right angles to the shaft. The blades are also so curved as to 
defiect the water, &c., away from the side of the chamber, and 
to make it pass along the centre portions of the blades. The 
chamber has a lining of hard metal, which can be renewed when 
worn. The revolution of the screw, of course, puts a heavy endwise 
thrust upon the shaft, and this is resisted by a thrust bearing on 
the outer end of the shaft. It resembles a marine thrust bearing, 
having fixed and loose collars, running in an oil chamber. The 
largest size has a 16in. suction and 18in, discharge , and 
runs at 250 to 350 revolutions per minute, the driving-belt pulley 
on the shaft being 44in. diameter and 20in. wide on the face. It 
will pump 12,500 to 16,000 gallons of water per minute. In dredging 
or mining work it will pump 350 cubic feet of gravel, 450 of coarse 
sand, or 700 of fine sand per hour. The steam engine required 
has cylinders 18in. by 24in. 

Three-phase electric tramway.—The small percentage drop secured 
by the use of high-tension currents is leading engineers to intro- 
duce the three-phase system of current distribution. It is con- 
sidered, however, that in many cases asomewhat greater expendi- 
ture for copper would produce better results than this system, 
especially as the installation of direct-current and alternating- 
current machinery in the power station, and the use of a sub- 
station with converters, adds materially to the cost of operation 
and repairs, especially for sma!l lines, One of the latest tram- 
ways with three-phase transmission is a suburban and country line 
twenty miles in length, extending from the city of Philadelphia 
through a farming country. It hasgradientsof 1 in 25 to 1 in17, 
some of them being nearly three-quarters of a mile long. The 
permanent way has 60 Ib. rails, 60ft. long, laid on oakand chestnut 
sleepers in stone ballast. Two compound condensing engines drive 
two direct-coupled dynamos of 400 kilowatts capacity at 100 
revolutions per minute. A 250-kilowatt rotary converter, taking 
current from the main line bar, supplies 380 volts on the alter- 
nating side, and 550 volts on the direct-current side. It is run 
inverted, the direct-current side being used as a motor, while 
current is taken from the alternating side at 25 cycles per second, 
This latter side is connected with three 90-kilowatt step-up trans- 
formers of 380 volts primary current, and 6600 volts secondary 
current, At the sub-station—l0} miles distant—the current is 
transformed down to 380 volts, and taken to the alternating side 
of the rotary machine. From the direct-current side a current of 
550 volts is supplied to the overhead trolley wire. Bogie cars are 
used, 40ft. long, with smoking-room and age compartment. 
The open cars have ten transverse seats. Special bogie cars are 
used for milk traffic, carrying 140 milk cans in ice-cooled compart- 
ments. A general goods and parcels traffic is handled, and the 
trip is made by the passenger cars in about 75 minutes, including 
all stops. The line is built at the side of the road, and has one 
or two trestle bridges, and a bridge of rolled steel joists crossing 
the Pennsylvania Railroad. 

Marine notes.—The new steam yacht Aphrodite, built at Bath, is 
303ft. long, 260ft. on the water-line, 354ft. beam, 22ft. deep, 15ft. 
draught, with a displacement of 2000 tons. Her bilge keels are 2ft. 
wide and 140ft. long. A triple-expansion engine of 3200-horse 
power drives a four-oladed screw of 12}ft. diameter and variable 

itch, the speed being 132 revolutions, Steam is supplied by four 
tch boilers. The vessel is barque-rigged, and carries 
16,000 square feet of sail. The ore steamer Morse, on the Great 
Lakes, towing a barge, and the steamer and barge together carrying 
13,000 gross tons of ore, has made an average of 11} miles per hour 
for the entire trip from the head of the lakes to Cleveland, without 
any allowance for checks in the rivers or canals. The Morse has 
carried a cargo of 6730 gross tons ona draught 17#ft. On the deep 
draught she could carry 7000 tons, The unloading of ore by 
machinery from these lake steamers is done with great rapidity. 
The Yale, with 4284 tons, arrived at 6.30 a.m., and was unloaded 
by 4 p.m., the actual time of unloading being 84 hours, with eleven 
machines. The Watt and the Linn were each unloaded by twelve 
machines in nine hours, the former having 5025 tons, and the latter 
5500 tons A twin-screw steamer has been built for the New York 
and Norfolk Railroad, for its 35-mile crossing of Chesapeake Bay. 
She is 260ft. long, 41ft. beam, with a draught of 94ft. She will have 
a peculiar flat stern, like the American boat Feiseen, now a Brazilian 
torpedo boat. This is to keep thestern from settling at high speed, 
and to keep the screws submerged at all times. The vessel will 
have a four-cylinder triple-expansion engine, with six Almy water- 
tube boilers. A steel barge, 450ft. long, 50ft. beam, and 28}ft. 
deep, was recently launched sideways at Chicago. It is for bulk 
freight, with a hold capacity of 5000 tons, there being but one 
deck. A double bottom 44ft. deep extends from stem to stern, and 
— = si collision bulkheads. There are fifteen cargo hatches 
in the deck. 


AUSTRALIAN NOTES. 
(By a Special Correspondent.) 


THE tender of the Phenix Foundry Company, Limited, Ballarat, 
has been accepted by the Victorian railway department for the 
manufacture of ten locomotive bogie engines and tenders, the 
price being £34,335; the railway department supplies the wheels 
and axles and other material, which will increase the cost of the 
engines to close upon £5000 each, complete in steam. These 
engines are to be delivered within the next seventeen months, and 
the contract specifies that nothing below the minimum rate of 
wages must be — to the workmen. 

Mr. C. E. Norman, the chief mechanical engineer of the 
Victorian railways, has left by the American boat from Sydney 
this week on a trip through America. 

A good illustration of the extent of the Australian continent is 
shown by the following particulars of experiences the Colonies are 
through. The continuous drought throughout New South 

Wales has almost depleted the colony of lambs, owing to the 
scarcity of feed, in the interior hundreds of square miles being 
without a vestige of grass. This is having a serious effect on the 
returns of live stock and wool traffic; at the same time the copious 
rains throughout Victoria have resulted in the best harvest 
returns that Coiony has ever experienced, the railway revenue in 
that Colony showing an increase for the eleven months ending 
May of £227,700 over the corresponding period of the previous 
year. 
For the financial year ending 31st March last, the exports from 
New Zealand, excluding specie, amounted to £10,191,495, being 
an increase of £7371 over the previous financial year. The imports 
for the year 1899 amounted to £8,228,883, as compared with 
£7,975,673 for the previous year. 


Tue effects of Canadian competition in the wood pulp 
and cellulose export trade of Norway has made itself felt severely 
during the past year. There are now sixty-four wood i mills 
in Norway, three of which are connected with cardboard factories 
and ten with paper mills. The export trade in cellulose is of great 
importance to the city of Christiania, from which is drawn the 
greater part of the capital, employed in its production. Better 
profits were earned in this article than in wood pulp, though, as 
in the case of the latter, the year was not such a satisfactory one 
for manufacturers as 1897 owing to the downward tendency of 
prices and the increased cost of raw material ; 71,050 tons of dry 
and 8420 tons wet cellulose were exported during the year, most 


of which came to this country. 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is no mistaking the nature of the present trade revival, 
Business is still expanding, and makers are putting up prices jn 
a manner most suggestive of entire confidence in the perma. 
nence of the ascending movement, Contract books are full of 
orders, whether reference be had to pig or manufactured iron, and 
new inquiries alike on home and export account are coming forward 
much faster than manufacturers can deal with. No apprehension 
was entertained as to the stability of the advances, owing to the 
exceptional strength of the international position in iron and 
steel matters, and ironmasters in this district have little to 
apprehend at present from competition, home or foreign, 

The ironworkers are anxiously looking forward to the next 
declaration of prices by the accountants to the Iron Trades 
Wages Board. This will be made about the end of this month 
and the expectation is that the return, which will relate to the 
months of April and May, will show a very considerable advance 
in the average selling prices. In this event an advance in iron. 
workers’ wages is almost certain to take place. At present the 
men are sticking very well at the furnaces, allowance being made 
for the excessive heat we are now enduring, and failure to advance 
wages would occasion much dissatisfaction. 

On ’Change, in Birmingham, this—Thursday—afternoon, pig 
iron again saw an interesting strong market, and last week's 
advances of 3s. to 5s, per ton were confirmed. Northampton 
pigs were quoted 68s, to 70s, and 71s.; Derbyshires and Leicester. 
shires, 703. to 72s, 6d., forge, and South Yorkshire 72s. 6d, to 
75s, Local cinder pigs were 60s. to 65s.; part-mines firm, at 
65s. to 70s.; and all-mines, hot air, 72s, 6d. to 77s. 6d. per ton, 
Hematites were quoted 86s, to 87s, 6d. for large quantities of 
forge metal, extended deliveries over, say, six months, and 
87s. 6d. to 90s. for foundry numbers, 

The number of furnaces now biowing in the Midland district 
is 76, made up as follows :—Lincolnshire, 16; Derbyshire, 39; 
Northampton, 14; Leicestershire, 4; and Nottingham, 3. In 
North Staffordshire the furnaces blowing number 20, and in 
South Staffordshire 22, Compared with three months ago, the 
return shows only a slight change. If more plant was running 
the output would immediately find its way into consumption, 
but makers are so busy getting out orders that they have no 
time to superintend the erection of additional furnaces. Hence 
the make continues greatly within the markets’ requirements, 
The most noticeable feature of the iron and steel trades at the 
present moment is this smallness of reserve stocks. 

The unmarked bar, hoop, and strip iron makers confirmed to- 
day in Birmingham last week’s formal advances of 10s. per ton, 
and so, too, did the sheet iron makers. Common bars were £8 10s, 
as the association standard, while some outsiders quoted £8 to 
£3 5s. Merchant bars were about £8 153., and marked bars £9, 
It cannot be long, however, before this figure becomes £10, The 
present price is entirely too low considering the level to which 
marked have come. 

Hoops were £8 103, to £9 per ton, while iron strip for tubes 
was £8 to £8 10s., and steel ditto £9 per ton. Wrought iron tube 
makers stated they were unable to accept orders for delivery 
under six months, they are so full of work. Some of the Shrop- 
shire hoop-makers named prices as high as £8 15s, per ton, hoops 
£9 5s, for steel hoops f.o.b. Live 1, or delivered in this 
district immediately, and stated that oy shipping trade they 
have to fight with the American ironmasters, while at home they 
have no competition, These same firms stated they were never 
busier in their lives than now. 

Sheet iron makers made a firm stand for the new advanced 
prices of £8 17s, 6d. angles, and £9 doubles, and £9 10s. to 
£9 12s, 6d. trebles, These are all about 10s. per ton above the 
rates current three weeks ago, and although the Sheet Makers’ 
Association does not fix prices in the same manner as the Bar 
Association, these are for the present considered the ‘‘official” 
sheet prices. The minimum for galvanised corrugated sheets 
was £13 ; for 24 w.g. in bundles at Liverpool, prices ranging up 
to £13 10s.; and for inferior sorts for the Australian trade packed 
in felt-lined cases the usual extras are charged. Superior makers 
asked £14 for 24 w.g. bundled, 

Sheet makers present from the North of England, who were 
concerned mainly in the export trade, gave out their prices of 
steel sheets for galvanising as £9 2s, 6d. 20 w'g. f.o.b., £9 7s. 6d. 
doubles, and £10 7s, 6d. trebles, Galvanised corrugated sheets 
they quoted £13 5s, to £13 7s. 6d., and £13 103, for 24 g., 
according to = of shipment, and £14 15s, to £14 17s, 6d., and 
on to £15 for 27 w.g., according uo sn 

The Staffordshire and East Worcestershire best sheet iron 
makers have issued a circular declaring an advance in large tinned 
sheets of £2 per ton, to take effect immediately. This is the 
second advance of a similar amount since the commencement of 
this year. Coke sheets, singles, now become £26 per ton, and 
doubles £27 10s, Charcoal sheets, singles, become £28, and 
doubles, £26 10s. Cold rolled and close annealed black sheets are 
advanced £1 per ton, making singles £11, and lattens £12 10s, 

The famine in iron-making cokes in Staffordshire is becoming 
more acute. Yesterday it was announced that nothing short of 
a rapid augmentation of supplies can prevent the blowing out of 
furnaces, In addition to the home demand, large shipments are 
being made to Belgium, Norway and Sweden, Italy, France, and 
South America, New ovens are being erected in South Yorkshire, 
Lancashire, South Wales, and the North of England. At one 
colliery 150, and at another 300 new ovens are being built. Over 
six months must, however, elapse before they are manufacturing. 

Steel tube makers are fairly well employed for the present on 
high-pressure tubes for engineering purposes ; whilst the demand 
for wrought iron gas tubes is es from day today. It is 
reported that the Mannesmann Tube Company, which is being re- 
constructed under new management, will shortly increase its 
output of steel tubes from 300 to 1500 tons per week. An advance 
in wrought iron tubes and fittings is announced by the Birming- 
ham and district trade; it takes the shape of a new and revised 

rice list of screwed and socketed goods to supersede older lists. 

“ future, uniform discounts will govern all sizes of tubes and 

fittings shown in the list, and orders are only accepted by local 

workers subject to the prices current on the day of arrival. 

The Bedstead Association, with its headquarters in Birmingham, 
and membership all over the kingdom, have decided to declare an 
advance in prices of 15 per cent., to take effect from August 5th, 
to meet the advance in the cost of raw materials. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The general tendency of the market not only con 
tinues in an upward direction on all descriptions of material, but 
the question of supplies becomes one of increasing difficulty. 
Many of the pig iron makers are so fully committed for their 
resent production that it is only where buyers are prepared to 
k for deferred delivery that they can entertain new orders, 
and these are only accepted at the maximum current rates—which 
represent a rise over last week’s quotations of from 1s, to 2s., 
according to brand—or, in some instances, at even a further 
advance, Finished iron makers occupy a similarly strong position, 

and it is many years since their books were so full of orders, 
on home and foreign accounts, whilst prices go on hardening all 
round, advances upon the official upward move reported last week 
being here and there quoted on new business, In the steel trade 
there has not been that further advance in hematites that has 
taken place on ordinary pig iron ; but quotations are exceedingly 
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strong, and practically on all descriptions of finished steel prices 
steadily move upwards, “ 

The Manchester Change meeting on Tuesday was not so fully 
attended as usual, the attractions of the Old Trafford Australian 
cricket match, which was considered of sufficient importance to 
warrant an early adjournment of business at the Assize Courts, 
not unnaturally proved too strong for many of the cricketing 
enthusiasts amongst the iron e representatives; but 
although the weight of business was perhaps to some extent 
temporarily affected, there was more inquiry than makers 
or manufacturers could entertain, and a further advance in 

rices was generally quoted on all new business offering. Local 

ig iron makers remain practically out of the market, and have 
withdrawn quotations for the present. Lincolnshire makers have 
also little or nothing to offer fur early delivery, but they have 
made some fair forward sales during the past week, and they are 
asking further advances of 6d. to 1s. per ton over last week’s rates, 
their quotations being now about 73s, 6d. for foundry, delivered 
Manchester, and 72s, 2d. for forge net at Warrington, whilst 
Derbyshire, which is scarcely offering at all, is nominally about 
74s. to 75s., net delivered Manchester. Middlesbrough also 
continues scarce, and has risen about 2s, per ton, good foundry 
brands being quoted 80s. 4d. to 803. 10d. net by rail Manchester. 
Scotch iron is about 6d. dearer, makers asking 77s. 6d. to 77s. 9d. 
for Eglinton and ney ageory net Manchester docks, whilst 
American iron is about 71s, net for October delivery at the docks. 

Finished iron makers report an urgent demand for bars, and 
they are generally considerably behind-hand with deliveries, The 
export trade is exceptionally active, the amount of specifications 
on the books being unprecedented for this time of the year. 
Lancashire bars are very firm at £8 5s, to £8 10s., with North 
Staffordshire £8 10s., delivered here, as the minimum, and 
makers indifferent about —— For hoops the home demand 
is active, whilst there is a larger shipping business doing 
than for many Pag past. List rates are strong at £8 12s. 6d. for 
random, to £8 17s, 6d. for special cut lengths, delivered Manchester 
district, and 2s, 6d. less for shipment. In wire rods there is 
something like a famine of supplies. German and American 
manufacturers who pee J cut prices low have withdrawn from the 
market, and English makers are full of orders, with their prices 
stiff at from lds. to £9. Sheets meet with a steady demand, 
and prices have advanced about 10s., £9 10s, being now asked for 
delivery here, and even with this upward move the price is very 
low relatively to that for bars and raw material. Sheet and bolt 
makers have put up list rates 10s, to 20s. per ton. On iron and 
steel boiler tubes makers have reduced the discount 24 per cent. 
on the gross, which represents an average advance of about 5 per 


cent, 

In the steel trade prices all round are strong, with a continued 
hardening in some directions, No. 5 foundry hematites remain at 
about 84s., less 24 ; local billets, £6 net; and steel bars, £7 15s. 
up to £8 and upwards, delivered here. Boiler plates are about 
2s, 6d, dearer, £9 being quoted. Sheets are about £10, and hoops, 
in which makers are fully booked right through the autumn, are 
firm at £9, delivered in this district, 

I have nothing new to mention beyond what I have previously 
referred to with regard to the | pon position throughout the 
engineering industry, The monthly report of the Amalgamated 
Society of Engineers, however, contains some matters of interest 
to which I may briefly refer. The society goes on steadily 
increasing its membership, the total being now 84,414, as com- 
pared with 84,211 last month. During the month there has been 
a slight increase in members on donation, which has risen from 
1956 to 2037, but this is attributed largely to the unfortunate fire 
at Sir W. Armstrong, Whitworth, and Co.’s Works at Elswick, 
which has temporarily thrown a considerable number of members 
on the books, but does not, of course, represent any falling off in 
trade, which, according to the society’s reports from various 
districts, continues very good. In the chester district there is 
a further reduction in the unemployed list, this now being only 
24 per cent, of the local membership. The local officials report 
considerable difficulty in ing the d d for smiths, pattern- 
makers, and fitters. It may be added that the wages question at 
Liverpool has been settled on the basis of an average advance of 
6d. per week, which makes the rise in wages since the dispute 
2s. per the above 

A special design in small-power vertical oil engines is being 
introduced by the Ardwick which is of 
somewhat novel construction, inasmuch as whilst primarily intended 
to work by oil, it can be readily converted into a gas engine if 
required, all that is necessary to effect the change being to discon- 
nect the vaporiser and oil tank, and the reverse operation can be 
performed when it is again desired to work the motor by oil. 
Another special feature is that the crank, which runs in oil, the 
connecting-rod, &c., are boxed in the col —an arrang t 
which not only makes the engine more compact, but secures 
increased cleanliness, as it a pop the oil from splashing. 

For most descriptions of fuel an active demand is reported, with 
a firm tone as regards prices, The lower descriptions of round 
coal move away freely for steam and forge purposes, the demand 
in this direction taking away most of the surplus not required for 
house-fire consumption, and prices are firm at 8s, 9d. to 9s. per 
ton at the pit mouth, For shipment there is a more active inquiry, 
and prices are stronger, ordinary steam coal averaging 9s. 6d. to 
93, 9d. Garston docks, 103. to 103, 3d. High Level, Liverpool, and 
10s, 3d. Partington tips, Manchester Ship Canal, Lngine fuel con- 
tinues in brisk request, and with the shorter time now being 
worked at house-coal pits there is an increased scarcity of slack, 
many of the collieries being in arrear with their orders, and prices 
show a decided stiffening tendency, advances of about 3d. per 
ton being obtained wherever forward contracts are entered into ; 
current prices are unchanged, but firm at 6s, 6d. to 6s, 9d. for 
best slack, 5s. 6d. to 5s, 9d. for medium, and 4s, 9d, to 5s. 9d. for 
common, at the pit. 

The better qualities of coal necessarily continue in only very 
limited request for house-fire consumption, but pits are still work- 
ing four to five days per week, and prices generally well main- 
tained. With regard to the new contract clauses for regulating 
business with merchants, I understand that an increased number 
of collieries has adopted them ; but merchants are still holding 
back from entering into engagements on this basis, and for the 
most part are covering their requirements in the open market, 
their contention being that under the new condition there is no 
advantage to be gained by contracting, except that of guaranteed 
supplies, Colliery owners are apparently equally satisfied whether 
the merchants contract or not, but they are insisting on the 
new clause where business is done. So far as the Liverpool 
merchants are concerned, it is reported that a meeting with the 
colliery representatives has been arranged to take place during 
the ensuing week, but whether this will result in any modifica- 
tion of the position remains to be seen. 

The position as regards coke is as strong as ever, with 18s. 
to 19s, readily got for ordinary furnace coke, and 26s, to 27s. for 
foundry qualities at the ovens. 

Barrow.—The hematite trade remains very firm, and business is 
being done on as large a scale as is consistent with the make of the 
district and the possibilities of delivery. ‘here are 42 furnaces 
in blast, as compared with 40 in the corresponding week of last 
year. Makers are very fully sold forward, and in many cases are 
still delivering iron at rates which row six months ago, and 
have not consequently experienced the advantage of the recent 
advance in prices. On the other hand, merchants and speculators 
who bought for forward delivery are getting the benefit of the 
boom, and are helping to lift prices still “farther by stocking 
some of the iron delivered to them. Prices are quoted this week 
at 77s. 6d. per ton net f.o.b. for mixed Bessemer numbers, while 
warrant sellers are at 76s. 64d. per ton net cash, buyers 76s. 54d. 
The probability is that as a big foreign demand is coming to hand, 
— will soon be higher, kers are consequently selling with 
caution, 


Iron ore is in brisk, full, and regular request, and the raisings at 
the mines are still very much iow the requirements of the 
smelters in the district, who have still to import largely of Spanish 
ore, and yet see many cargoes of native hematite ore Dipsell ties 
northern to various ports in Scotland, Wales, and elsewhere. Good 
average sorts of iron ore are quoted at 16s. per ton net at mines, 
and Spanish ores are at 16s, to 17s, delivered at West Coast ports. 

There is a very active state of things in the steel trade, and 
orders are freely offered for all classes of product. Heavy steel 
rails are in very full request, and have been largely ordered for 
forward delivery, full one being maintained. Light rails and 
tram sections are in full request, Steel shipbuilding material is 
in very full demand, and orders are well held, prices being firm 
at late rates, Every department of the steel trade is busy. 

Shipbuilders and marine engineers have their hands well filled 
with orders at present, Ths launch of H.M.S. Vengeance will 
take place on Tuesday next at Barrow. ‘This is the first battleship 
ever built here. Three large first-class armed cruisers are also 
being built at the Barrow Yard, as well as a Japanese battleship. 

The coal trade is busy, and supplies are short, while prices are 
high. Coke brisk and in short Saieny. Durham coke at West 
Coast furnaces realises 29s. per ton. ‘ 

. ee returns this week are not to hand, owing to Glasgow 
olidays, 

Last week the opening ceremony at the new Harlock reservoir, 
constructed by the Corporation of Barrow, in the neighbourhood 
of the two large reservoirs ahead, owned by them, took place. 
The new reservoir will hold 226,000,000 gallons, and the two other 
reservoirs in this watershed hold 196,000,000 and 138,000,000 
respectively. Barrow expects to need further water supply from 
other sources in the course of a year or two. 

Mr. Cedric Vaughan, one of the managing directors of the 
Hodbarrow Mining Company, explained last week to the North of 
England Institute of Mining and Mechanical Engineers the new 
scheme the company has decided on for the building of a new 
sea wall in the Duddon estuary. This wall will be nearly 7| 
yards long, and will embrace 170 acres, under which very vast 
deposits of excellent iron ore have already been proved. is is 
the best iron mine in England, and its product always fetches 
several shillings per ton more than other ores. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE continued brisk demand for coal is causing further inquiries 
to be made as to available beds which might be developed in the 
South Yorkshire and West Yorkshire districts, It is possible that 
some announcement may be made on this point shortly. Mean- 
while every exertion is being made to increase the output so as to 
take full advantage of the prosperity now prevailing throughout the 
Yorkshire and adjoining coalfield. In spite of the warm weather 
metropolitan business in house coal is as brisk as ever, prices being 
maintained and no disposition shown to press sales owing to the 
requirements of the market being in excess of supplies. t Silk- 
stones are at 10s, to lls. per ton; ordinary from 8s, 6d. per ton ; 
Barnsley house, 9s. to 93. 6d. per ton; seconds from 8s. per ton. 
In steam coal the demand is fully maintained, all that is brought 
to bank finding a ready market, and the inland business being 
equally brisk, no stocks are accumulating at the pits. No progress 
has been made in placing railway contracts at the price the coal- 
owners have fixed, viz., 10s. 6d. per ton. It is known, however, 
that the Midland Company, who use 1,350,000 tons of locomotive 
fuel per annum, have been able to make arrangements which will 
not leave them a large balance to be supplied from the South York- 
shire coalfield. A good deal is at present being bought in the open 
market at market prices, and at others on terms to be arranged 
according to values obtaining at a certain time. The export demand 
continues very heavy, and values, therefore, are firm, Barnsley 
hards making 9s. 6d. to 1ls. per ton; seconds from 8s. per ton. 
Engine fuel of all sorts is in brisk request, more especially for the 
large Yorkshire and Lancashire manufacturing centres. Nuts 
fetch 7s. to 7s. 6d. per ton; small nuts making from 5s. 6d. per 
ton ; pit slack from 3s. per ton. In coke quotations are maintained 
at 14s, to 15s, 6d., and i6s. per ton; ordinary 12s, 6d. to 13s. 6d. 
The supply of biast furnace coke is far beneath what is needed, and 
— have risen to £1 per ton at the ovens for this quality of 
coke, 

In the general trades the greatest activity is still apparent in the 
heavy establishments for military, marine, railway, and similar 
material. The engineering houses are all very active. The rolling 
mills, tilts, and forges find themselves unable to make deliveries at 
the times customers require. Manufacturers complain of the 
inconvenience to which they are put, which, however, seems 
altogether unavoidable, Prices of iron and steel still continue tomove 
upwards, Somewhat less is doing in cutlery and plated wares, and 
there is not likely to be any improvement nowin ens departments 
until the holiday season is over. In all classes of engineering tools, 
more particularly for mining and excavating purposes, orders are 
being more freely booked than for some time past, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iy all branches of trade in this district business continues to 
move distinctly in favour of the sellers, and demand is reported 
to be in excess of supply. If makers had more iron available for 
sale they would not have the least difficulty in disposing of it. It 
is significant that not only are consumers badly in want of iron for 
early delivery, but they are strongly endeavouring to buy for 
forward delivery, some for the remainder of the year, and others 
well into next year, and as they will pay as much for forward as 
for prompt delivery, it is evidently their opinion that no reduction 
in prices may be looked for ; indeed, it is pretty certain that if 
prices can be not only maintained but advanced in the summer, as 
is the case now, it is likely they will contrive to move upwards in 
the autumn, But makers are not keen about selling for forward 
delivery, and will not commit themselves, as they expect to do 
better than at present ; in fact, they think that for some time to 
come the longer they wait the more they will realise, 

That Cleveland pig iron, and especially No. 3, which is the 
standard quality, is very scarce is generally acknowledged ; in 
fact, only two or three of the firms are really abreast of the orders 
on their books, and consumers in a great many cases have to com- 
plain of the delays in the delivery of the iron they have bought. 
There has been nothing like the present dearth of iron since 873 
and steamers have often to be sent away with part cargoes only ; 
other steamers wait until the iron is made, and others again which 
could not wait have sailed in ballast. A case in point was that of 
a steamer which had to carry 800 tons of Cleveland pig iron of 
three brands ; the vessel visited each of the wharves, but not one 
of the three ironmasters could losd his share, and the steamer 
was detained several days. The shipments of pig iron are ve 
large, in fact, almost the largest that have ever been penta | 
being su by those of last month only, but they would be 
larger if the iron could be got. 

Though there is extreme scarcity in the supply of Cleveland pig 
iron, and though a considerable number a idle furnaces exist, 
yet no steps are taken for re-lighting any of them. According to 
the return of the Middlesbrough Chamber of Commerce, out of 86 
furnaces built at that port there are 16 idle. It is plain that the 
production is not equal to requirements, and many consider it 
strange that some of the 16 are not set to work. The trade could 
well do with an increased production. ‘I'he reason why more fur- 
naces are not put in blast is that there is a scarcity of coke, the 
present plant for manufacturing which is employed to its utmost 
capacity, but no more coke ovens are being ¢@ , for there 
would be a difficulty in getting the coal for them, There has 


been a very heavy export demand for Durham coke of Jate, par- 
ticularly for Germany, and as an adequate quantity could not be 
procured, an endeavour has been made to get the coal and convert 
it into coke over there. It is mainly the coke difficulty that is 
keeping down the production of Cieveland pig iron. 

Prices of Cleveland pig iron have moved upwards, and very little 
No. 3 has this week been sold under 72s. per ton for —< f.o.b. 
delivery, while on Wednesday most makers were asking 72s. 2d. 
It is worth notice that Cleveland iron has this week exceeded 
Scotch in price by as much as 6d. per ton, though not so long ago 
the latter was the dearer by 8s. 6d. per ton. No. 4 foundry is at 
703., and grey forge at 68s. These qualities have not risen so 
much as No. 4 as the deliveries have fallen off on account of the 
Glasgow Fair holidays, and these a > are what are ree 
sent from the Tees to Grangemouth. The deliveries to Scotland, 
which usually amount to 10,000 tons per week, have been very 
small indeed this week, and the regular steamers are not running. 
But this decrease to Scotland is to some extent made up for 
by increased shipments to the Continent. To Scotland this 
month the deliveries from this district have been about 14,000 
tons, against 21,000 tons to same date last month, 

The price of hematite pig iron is poor compared with that for 
Cleveland iron. Mixed numbers are only 2s. 6d. to 3s, above 
No. 3 Cleveland pig iron, whereas usually they are 9s. or 10s, 
dearer. The price of local hematite is kept down by the competi- 
tion of West Coast iron. In Cumberland the conditions of trade 
are somewhat different, there being large and increasing stocks, 
whereas here they are very small and decreasing. Mixed 
numbers have been abuut 75s, this week. Rubio ore is about 
17s. 6d. per ton delivered here. ae é 

The exports of pig iron from the Cleveland district this month, 
to 19th, reached 74,382 tons as compared with 83,574 tons last 
month, and 53,062 tons in July, 1898, to same date. Never have 
the shipments over sea been on so large a scale. Stocks continue 
to decline in Connal’s stores, because iron has to be taken out to 
supplement what the makers can supply. Warrant iron is not 
drawn out b it is cheaper than ma ers’ iron, for it is dearer, 
and besides when warrant iron is supplied, no particular brand is 
guaranteed. It is expected that the stock will decline still more 
rapidly in the autumn, as the make is not to be increased. The 
stock of Cleveland iron held by Messrs. Connal and Co, on the 
19th was 117,242 tons, decrease for month 350 tons, 

The activity in demand for manufactured iron and steel shows no 
abatement, and it is no exaggeration to say that it exceeds the 
existing power of supply. It has become a matter of extreme 
difficulty to place an order, because nearly all the producers are 
full up for months to come, and they do not care much to commit 
themselves further when prices tend upwards in a remarkable 
degree. They will not promise delivery of ordinary orders within 
three months, and where they do not accept small contracts for 
early execution, the buyers have to pay very special prices, much 
above what is generally quoted. Thus, while £7 5s. at works is 
the regular price for iron ship plates, £8 has been paid for quick 
delivery, and 10s. over the ordinary price has been given for 4 
Scarcely any manufacturers are fully abreast of their orders, and 
they have frequently to refuse further contracts,.even at very 
favourable prices. Never in the experience of the platemakers 
has business been so good ; shipbuilders, both at home and abroad, 
continue to make heavy demands, and producers have no difficult; 
in getting the present high pen. so that a further advance is 
expected to be made within the next few days by the platemakers’ 
combination. To-day the minimum for steel ship plates is at £7 
10s., and for boiler plates £8 12s. 6d., with iron ship plates at 
£7 5s.; and, while they are not allowed to go below these figures, 
they can get as much more as the market will give them. Iron 
ship rivets are sold at £9 5s.; and packing iron at £6 103.; while 
steel ship angles are at £7 ; and iron ship angles £6 17s. 6d., all 
less 24 per cent. f.o.t. Heavy steel rails are quoted at £6 5s. per 
ton net at works, and an improved inquiry is reported. y 

An excellent dividend is to be proposed at the annual meeting 
of the Consett Iron Company, Limited, the best that has been 
reported since 1890 by this very successful company. The 
pie oe shareholders are to have 39s. per share, which with the 
interim dividend will make 50s. for the year, or 334 aed cent, In 
a great measure this very acceptable dividend has been brought 
about by the Prosperity of the shipbuilding industry, the company 
being almost the largest makers of ship plates in the country. 
The Consett Spanish Ore Company’s shareholders are to have 
6s. 3d. per share dividend, making 10s. with the interim dividend, 
or 50 per cent. per annum, With such dividends as these it is 
not surprising that the ordinary shares of the Consett Company, 
which are £7 10s. paid, should be sold in the Stock Exchanges at 
£39 10s., and the Consett Spanish Ore Company’s, which are £1, 
at £7 10s. 

The shipbuilding industry continues very busily employed, and 
builders are booking fresh orders more freely than was generally 
expected. This is indicated partly by their inquiries for plates 
and other shipbuilding iron and steel, and by their readiness to 
buy for forward delivery. As they do not purchase supplies until 
they have actually booked the orders, it may be taken that 
builders have been doing better lately in the way of securing 
contracts for new vessels, Among the orders just booked may be 
mentioned one for two large merchant steamers for Chinese 
owners to be built by Messrs. R. and W. Hawthorn, Leslie, and 
Co., of Hebburn-on-Tyne, and one for a duplicate vessel to the 
Inchkeith, launched a few days ago by Sir William Gray and Co., 
of West Hartlepool, for Messrs. Hamilton, Fraser, and Co., of 
Liverpool. This latter vessel is to be fitted with Mudd’s five-crank 
engines, like the Inchkeith and Inchmona. The engineering trade 
is very active, and likely to continue so for a long time to come, 
Mr. Summers Hunter, manager for the North-Eastern Marine 
ne Company, Wallsend and Sunderland, has been ap- 

inted a director of that company. Some time ago a large fly- 
wheel broke in the rolling mills at the Stockton Malleable Iron- 
works, which necessitated for a period the stoppage of an important 
part of the works. A new wheel has been supplied from the en- 
gineering works of Sir Christopher Furness, Westgarth, and Co., 
Limited, Middlesbrough. It is 17ft. 4in. in diameter, and weighs 
314 tons, and it was completed in eleven working days from the 
receipt of the order. The wheel isa built-up one. The construc- 
tion of a new bridge, to cost about £130,000, over the Wear, 
between Smethwick and Deptford, is being considered by the 
Sunderland Town Council. It will be a great convenience for the 
west end of the town, 

Eor the post of general secretary of the Boilermakers’ and Iron 
and Steel Shipbuilders’ Society, which is rendered vacant by the 
retirement of Mr. Robert Knight, there are three candidates— 
Mr. F. A. Fox, of South Wales; Mr. J. Couly, of Scotland ; and 
Mr. D. Cummings, of Yorkshire. There will be a ballot of the 
members, and the result will be made known in October. A very 
strong appeal has been sent out by the society asking the men to 
attend more regularly to their work. The employers have great 
cause of complaint, and cannot keep abreast of their orders by 
reason of the conduct of many of the men. A large number of 
the firms have applied to the society to get them additional hands, 
and there is scarcely a yard in the district where employment 
could not be afforded to more men than are now working. =_— 

The coal trade in the North of England is active, with deliveries 
considerably in excess of what they have been, the increase being 
due to the fact that more steamers have been available, and the 
collieries have therefore worked more fully. Prices have stiffened, 
and are not considered likeiy to fall on this side of 1900 ; indeed, 
consumers who are buying for delivery over the half-year are 
giving as high a price as is offered for prompt, For best steam 
coals 12s, 6d. per ton f.0.b. is offered, and for smalls 5s. 6d., and 
orders have been placed at these figures for delivery up to the end 
of September. Best gas coals range from 9s, 6d. to 10s. per ton 
f.o.b., and deliyeries have begun to increase appreciably, as some 
of the large gas companies are endeavouring to add to their stocks, 
Sales of bunker coals have improved materially, and ordinary 
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unscreened qualities have been sold at 9s. to 9s, 3d. f.o.b. Coke 
continues scarce, but the demand is less pressing, since most of the 
regular consumers have arranged their contracts for the current 
half year, and the surplus available for sale is very small—much 
less than will satisfy buyers, especially those abroad. The price 
now quoted for average blast-furnace coke is 21s. 9d. per ton 
delivered at furnaces, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market was closed from Thursday till 
Tuesday for the fair holidays, and there has been comparatively 
little business doing since its re-opening. Scotch warrants have 
sold from 71s. 6d. to 72s. cash, and 71s, 9d. to 72s. 44d. one month. 
Business has been done in Cleveland warrants from 71s. 6d. to 


72s. 3d. cash, and 72s, to 72s. 6d. one month. Cumberland 
hematite warrants have sold from 77s. 2d. to 76s. 54d. cash, and 
77s. 64d. to 76s, 10d. one month. It is not expected that business 


will assume its normal condition till next week. 

There are 80 furnaces in blast, compared with 81 at this time 
last year, and of the total 37 are producing ordinary, 37 hematite, 
and six basic iron. During the holidays the furnaces are being 
kept as much as possible in full operation, as the pressure for raw 
iron has been on the increase. It is impossible, however, to 
carry out this arrangement all over, as the men attending the 
furnaces claim, as they no doubt require, a holiday, as well as 
other classes of workmen. 

The output of Scotch hematite is not quite so large as it was 
twelve months ago, there being then 42 furnaces making this class 
of iron, compared with 37 now at work. The prices of hematite 
pigs have been moving steadily upwards, and merchants are now 
quoting 79s, to 80s. per ton for delivery in railway trucks at the 
steel works, 

Although the business in iron has necessarily been small this 
week, in consequence of the holidays, prices of Scotch makers’ 
pigs are firm. onkland No. 1 is not quoted owing to its being 
so scarce, but No. 3 is quoted f.o.b. at Glasgow, 72s. ; Govan, No. 1, 
73s. 6d. ; No. 3, 72s.; Wishaw and Carnbroe, Nos. 1, 74s. 6d 
Nos. 6, 72s, 6d. ; Clyde, No. 1, 76s. 6d. ; No. 3, 73s. ; Calder, Sum- 
merlee, Gartsherrie, and Coltness, Nos. 1, 80s. ; Nos. 3, 75s.; Glen- 
garnock, at Ardrossan, No. 1, 76s. ; No. 3, 72s. 6d. ; Eglinton, at 
Ardrossan or Troon and Dalmellington, at Ayr, Nos. 1, 74s. ; 
Nos. 3, 72s. ; Shotts, at Leith, No. 1, 80s. ; No. 3, 75s. ; Carron, 
at Grangemouth, No. 1, 79s. ; No. 3, 74s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5914 tons, compared with 3288 tons in the correspond- 
ing week of last year. 

There has been very little doing in finished iron and stee] owing 
to the holidays, but the tone of the market is quite firm and the 
business outlook satisfactory. In all probability, makers of finished 
goods will ere long be obliged to claim another advance in prices, 
the 5 per cent. which they recently obtained by the abolition of 
discounts being inadequate in view of the continued rise in the 
prices of the raw material. 

The coal trade has been fairly well employed in some localities. 
On the East Coast and in Ayrshire a good business has been done, 
and the shipments are above the average ; but in the Glasgow 
district the falling off in exports has been so large owing to the 
holidays that the aggregate clearances at the Scottish ports show 
a considerable decrease. There is a moderate inquiry for coals 
for home consumption, and the prices of all sorts are nominally 
unchanged, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ON several days this week the comment on Change, Cardiff, was 
that coal was plentiful, and demand slow. There is no indication 
of any marked droop in prices, and, generally, last figures are 
sustained. Closing quotations this week are as follows :—Best 
steam coals, 13s. to 13s. 6d.; seconds, 12s. to 12s. 6d.; drys, 12s. 
to 12s. 6d.; special smalls, 9s. 3d. to 9s. 6d.; best ordinaries, 8s.; 
seconds, 7s, to 7s. 9d.; best Monmouthshire, for Cardiff shipment, 
lls. 6d. to 12s.; seconds, 10s. 6d. to 10s, 9d.; best household, 13s. 
to 13s. 6d.; No. 3 Rhondda, 12s, 9d. to 13s.; brush, 11s, 3d. to 
lls. 6d.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 9s. 6d. to 9s. 9d.; 
through, 8s. 3d. to 8s. 6d.; small, 7s. 3d, to 7s. 6d. 

Swansea prices: Anthracite, 13s. 6d. to 14s.; seconds, lls. to 
lls. 6d.; ordinary large, 9s. 6d. to 10s. 6d.; small rubbly culm, 
5s. 3d, to 5s. 9d. Steam coal, 11s. 6d. to 13s.; seconds, 10s. to 11s.; 
bunker, 8s. 3d. to 8s. 6d.; small, 7s. 6d. to 8s, 6d.; house coal, 
No, 3 Rhondda, 12s. 6d. to 13s.; No, 2 Rhondda, lls. to 11s. 6d.; 
through, 9s. 6d. to 10s.; small, 8s. 3d. to 8s. 9d, All delivered 
f.o.b, Swansea ; cash thirty days, less 24, 

Swansea coal shipments slightly exceeded 40,000 tons last week, 
fully half going to France. 

Patent fuel is in full demand atall ports. This week I saw 
a large accumulation of small coal in Ocean and other wagons on 
the Llandaff sidings, and other indications of briskness in the 
Cardiff trade. As regards Swansea, there is a vigorous shipment 
weekly ; last week the export was 12,173 tons. Prices are at 
12s, 6d. to 13s. Cardiff latest figures for best range from 
13s, 6d. to 14s. France, Russia, Algeria, and Rio continue 
amongst the leading customers with Swansea for this commodity. 

An opening from the Clyne Valley, with its valuable mineral 
acreage estimated at 758 acres, is now almost assured, and the 
output of this coalfield will be an additional aid to Swansea. I 
note in the suburbs of Cardiff that new engineering works are 
being established at Llandaff, on the site of an old undertaking 
which was of note in its day. The selection of the spot, con- 
tiguous to many industries, should be regarded as favourable. 

The strike at Bilbao appears so far to have had no ill results 
upon the shipments of ore to Wales. Newport has been excep- 
tionally brisk, and one day this week imported 6540 tons, prin- 
cipally for Blaenavon and Ebbw Vale. Blaenavon announces a 
dividend of 10 per cent. 

Advances in all iron and steel is the order of the day. Since my 
last, a further advance has taken place in pig iron warrants to the 
extent of nearly 1s. 6d. per ton in Scotch, 1s, 9d. in Cleveland, and 
1s, 84d. in hematite. 

The annexed list indicates the upward stride, and illustrates the 
large volume of work being turned out all over the district. 

Glasgow pig iron warrants, 71s. 6d., 71s. 5d., and 71s. 9d. cash 
buyers ; Middlesbro, No. 3, 71s, 6d., prompt; other numbers in 
proportion. Hematite warrants, 77s., 77s. Okd., 77s. 14d., for 
mixed numbers, Cumberland according to brand. 

The following quotations also show that the expectation of in- 
creased prices, being the result of the Birmingham meeting, has 
been fully realised :— 

Welsh bars, £8 to £8 5s.; angles, &c., at usual extras. Sheet 
iron and steel, £9 to£9 10s. Steel rails: Heavy sections, £6 2s, 6d. 
to £6 10s.; light, £7 2s. 6d. to £7 12s, 6d. f.0.t.; sleepers, angles, 
channels, &c., according to gauge and specification. Bessemer 
= Tin-plate bars, £6 to £6 2s, 6d.; Siemens best, £6 2s, 6d. to 

5s. 

Tin-plates : Bessemer steel cokes, 16s, to 16s, 3d.; Siemens coke 
finish, 16s, 3d. to 16s, 6d.; ternes, per double box, 28 by 20C., 
27s., 28s, 6d. to 29s. 6d. and 31s.; best charcoal, 17s. 6d. to 18s, 
Finished black plates, £12 10s. to £13; Canadas, £9 17s. 6d.; big 
sheets for aryonse - 6 by 3 by 30 gauge, £12 per ton. It must 
be noted that everything is on the upward move, so these figures 


are to a great extent only nominal. It may be taken for granted 


that higher values will prevail in nearly all cases, Block tin has 
advanced £6 10s, since my last, and now stands at £133 10s. to 
£134 15s. Copper has receded £1 5s. on the week, and now is 
£76 2s, 6d. to £76 12s, 6d. for Chili bars ; lead is slightly higher, 
£14 12s, 6d.; spelter, unchanged, £26, 


Tin-plate shipments last week were 50,157 boxes, receipts from 
works, 55,026 boxes. Present stock, 156,382 boxes. 

In the Chancery Division of the High Court of Justice this 
week the sale of the Vernon Tin-plate Company’s property at 
Briton Ferry was authorised. Trade in that district continues 
very satisfactory, and the probabilities of a start at the present 
juncture is discussed as promising, with modernised changes, &c. 

The animation in the tin-plate trade is leading to re-starts in all 
directions, and almost every week of late an example of this has 
been given. It was stated currently this week that Mr. Wyndham 
Thomas, of Maindy Hall, Newport, Mon., had purchased the well- 
known Severn Tin-plate Works, Caldicot, and that in the course of 
a week or two they will be in operation after a stoppage of two 

ears, 

With prices 50 per cent. better than in January last, and a 
more hopeful condition prevailing in the labour market, other 
movements of this kind may be expected, though makers are not 
favourable to an injudicious increase of make. In all quarters I 
hear of heavy bookings which will keep the mills busy for many 
months, 

The Upper Forest and Worcester Com y are pons in order 
four more of their mills. At Landore, a last furnaces are ex- 
ceptionally brisk. Employment at the Mannesmann Tube Works 
is steadily increasing. 

Coke ovens are being worked vigorously in Swansea Valley, 
Briton Ferry. Rhondda, and, Hy throughout the district, 
Prices are well maintained. Latest quotations: Cardiff, furnace, 
21s, 6d. to 23s.; foundry, 24s. 6d. to 26s.; special foundry, 28s. to 
29s.; and I have heard 303. named for best brands. Swansea 
figures are 23s. to 27s. 6d., less 24. Pitwood is very active. 
Cardiff prices, 17s. to 17s. 3d., ex ship. 

Iron ore market firm. The following prices rule at Newport and 
Cardiff, best Rubio, 15s. 3d. to 15s. 6d.; Tafna, 14s. to 14s, 6d. c.i.f. 

In comparison with the first half of 1897 the Bute Docks show 
an increase in imports and exports of over 600,000 tons. 

Agitators are at work in connection with alleged ‘‘ grievances ” 
of Cardiff -railway employés on the matter of overtime, but Mr, 
Harman’s ready consent to meet and confer has had a good effect. 

The Colliery Enginemen’s Association beld its fortieth quarterly 
meeting in Cardiff this week, when the principal business carried 
out was an effort to effect a reduction in the hours of working. 

Railway Stock is not in great demand. The Taff Vale has been 
down at 844. In iron and colliery shares, the most prominent have 
A at 66s. ; Rhymney Old, at 37s. 6d. ; Neath are 

igher. 

The Thercaton Cycle Company is being floated by Cardiff 
capitalists. £3000 in £1 shares. 

any and various are the reasons that continue to be assigned 
for Sir William’s retirement from the chairmanship of the South 
Wales Coalowners’ Association, and I should not be much out of 
court in stating that few, if any, have really hit the mark. Only 
one or two, those who have grown up, as it were, from the 
early days of coal working, and remember the time when 
successful grocers and drapers began sinking small coal levels, 
and coming out to the front as coalowners, vieing with the 
old noblesse, the original ironmasters and coalowners, the Guests, 
Crawshays, and Hills. Now the policy of these small coalowners, as 
a rule, was to keep their colliery going by tactful methods, when 
the ironmasters were obliged to close down to resist attempts to 
force a rate of wages which the time did not warrant. — 
several occasions fortunes were made by the small men when they 
had all the field to themselves. It was against this—which was 
regarded as unfair trading—that the principle of the sliding scale 
was evoked, and its success for a long number of years has been 
great, and of national value and importance. To the few versed 
in the annals of half a century it is clearly apparent that the real 
cause of Sir William’s retirement is his objection to the introduc- 
tion of non-associated owners, because—I italicise this—of their 
desire to use Sir William, as chairman of the Sliding Scale Com- 
mittee, for the purpose of bringing down the wages of their 
workmen, and as soon as that is done the belief that they 
would then leave the association, as several of them have 
done more than once before. So it may be taken that herein we 
have the real cause, and that it is his bitter experience of such 
conduct in the past, and the certainty that it would be repeated 
and lead to a recurrence of the frequent and old-fashioned strike, 
which has led to his much commented-upon action. He is 
evidently determined in refusing to be party to such unfair conduct 
towards the workmen, as also most treacherous to the true 
interests of the members of the Coal Association. It is well known 
in the district that Sir William is constantly being appealed to by 
various large coalowners to re-consider his decision, many assuring 
him that his giving up the management of the affairs of the coal- 
owners has seriously depreciated the value of the shares in a 
number of collieries. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE different iron trades over here are all in excellent employ- 
ment ; but the position generally has not altered upon the week, 
and there is, consequently, nothing of interest to relate. It is, 
however, gratifying to note that the tendency is upward, and 
makers as well as consumers expect an increase rather than a 
quieting down in their activity for early autumn. The Rhenish- 
Westphalian and Siegerland works have been doing a very good 
business for many months past, and their prospects are uncom- 
monly bright, clouded only by the increasing scarcity in raw 
material, According to a note given in the Rhenish- Westphalian 
Gazette, the orders booked by the Siegerland Bloom Convention 
were up to April Ist, 15,340 tons, and on June 30th about 11,860 
tons more have been secured, Bars and girders have been in 
increasing demand upon the week ; heavy plates as well as sheets 
remain in exceptionally good call, and show much stiffness in 
price. Existing orders reach into the second quarter of 1900. 
Sieger rivet iron cannot be bought at less than M. 210 p.t. at 
works, the mills having disposed of their production till the first 
— of 1900; three to four months is the term of delivery 
asked. 

A steady improvement is reported from the Austrian iron 
market, Girders and rails are specially well inquired for, but 
there is also much life stirring in bars and plates. Quotations 
— now be considered as firm. 

he coal market in Austria-Hungary was last week more 
animated than before. 

According to a statement published by the Bavarian Mining 
Department in Munich, ey of pit coal in Bavaria last 
year was 964,611 t., worth M. 9,797,056, against 917,021 t. in 1897. 
Output of brown coal last year amounted to 38,633 t., worth 
M. 131,369, against 39,043 t. in 1897. 

For some weeks past a marked improvement was perceptible in 
the French iron trade, and quite recently the upward movement 
has been further exhibited by rises in the quotations for bars and 

irders ; the former are now quoted 23f. and girders 24f. p.t. 

lates, No. 2, fetch 27f. p.t., excluding duty. Old rails have been 
in exceptionally ee request during the last few weeks, and are 
consequently well paid for; one lot for 5000 t. was, according to 
the Rhenish-Westphalische Zeitung, paid with 100f. p.t., and 
another for 4000 t. realised 95f. p.t., which is nearly as much as 
the French and Belgian State Railways paid for new rails at 
recent tenderings, 

Import in iron ore to France shows a falling off this year against 
last ; during the first four months 788,880 t. were imported, against 
872,940 t. in 1898, and 892,283 t. in 1897, while import in other 
ores, during the same period above mentioned, was 113,620t., 

ainst 91,200 t. for the corresponding period the year before. Of 
the sixty-four blast furnaces in the Longwy and Nancy district, 
fifty-three are in blow, their production for the first six months of 


orge pig, 224,000 t. foundry pig, and 360,000 t. basic, 

The ap pe iron market shows much steadiness and an improv. 
ing tone all round. The coal trade in Belgium is likewise develop. 
ing satisfactorily, and a rise in quotations is expected to take place 
when the tenderings for the State railways begin. A fair liveliness 
has already been noticeable in the exports of house coal to Paris, 

The Russian Government Council is reported to have resolved to 
put an import duty on silver, both from Asia and Europe, which 
would amount to 3 roubles per pud for silver in bars, and 74 to 
9 roubles for silver articles ; hitherto a duty of 6 roubles had becn 
put on the latter. 


aang year being estimated on 854,000 t., of which 270,000 t. were 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 14th, 

Tue steel makers all over the United States are threatened 
with an inundation of orders from all quarters. The unsettling 
factor in the matter is that the mills are already sold up pretty 
well to the close of the year. Where the newly-called-for steel is 
to come from is a serious question. Enormous quantities are 
wanted, from steel rails to wire nails, ‘he lull in business will 
soon terminate, and a rushing demand will set in not later than 
August lst. The prospects are that a great deal of buying willbe 
done for next year. While “ny is growing fast there is no 
sign of overtaking demand. Buyers are over-anxious, and mills 
are so far over-sold that manufacturers with great reluctance accept 
new business, giving preference in most cases to old customers, 
There is no probability of a cessation of demand this year. At 
present momentum the half of next year’s capacity will be sold by 
autumn. This is a risky proceeding, but there is such a broaden- 
ing out of demand that everybody feels the element of risk is at a 
minimum. Railroad building has now set in in earnest, and bridge 
builders are rushing construction on bridges, The car builders have 
booked new orders since January Ist, but have not yet attempted 
to buy material, and will not probably until September, when they 
hope prices will be more in their favour. 

The rush for all manner of mill and factory and electricity works 
continues, A general re-equipment is going on in the older works. 
Rolling mill machinery is in particular request. Engines and 
boilers were never in such demand, and the rush for mine equip- 
ments is such as to crowd every plant with overtime work. New 
gold and copper strikes of great value are reported almost daily, 
and as there is an abundance of capital for all new enterprises, 
there is a rush at all equipment factories. The steel works are 
putting in additional furnaces, and the bar mills are adding to 
their rolling capacity. Over 1000 coke ovens will soon be in 
service, The coming autumn pesca to be the most exciting in 
the American iron trade. Ship and boat-building is a rising 
rh and all yards are sold 4 indefinitely, The coal trade is 
active, but prices keep low. Much new development is in progress, 
and considerable speculation is going on in coal circles, in localities 
contiguous to transportation facilities, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Steam coal: Owing to the scarcity of leading tonnage, market 
is quiet. Prices remain the same as last week. House coal: The 
warm weather has Steel and iron works 
continue very busy, and prices for rails, bars, &c., have again ad- 
vanced, Tin has gone up considerably since last week. Copper is 
rather easier. Exports for week ending July 15th were :—Coal : 
Foreign, 50,004 tons; coastwise, 18,746 tons; rails, 3650 tons, 
Imports for week ending July 18th were :—Iron ore, 11,340 tons ; 
manganese, 4975 tons ; pig iron, 1540 tons; pitwood, 1725 loads ; 
scrap, 300 tons ; cmmak 08 tons ; and three cargoes deals and 
sleepers. 

Chal : Best steam, 12s, to 13s, 3d. ; seconds, 70e. 6d. ; house 
coal, best, 12s. 6d. ; dock screenings, 8s. 6d. ; colliery small, 8s. 
to 8s. 3d.; smiths’ coal, 8s, 6d. Pig iron: Scotch warrants, 
71s. 1ld. ; hematite warrants, 71s. 1d. f.o.b. ; Cumberland, Mid- 
dlesborough, No. 3, 72s. 2d., prompt ; Middlesbrough, hematite, 
75s. 94. Iron ore: Rubio, 16s, 6d. to 17s. ; Tafna, 15s. 6d. to 
16s. Steel: Rails (heavy sections), £6 2s. 6d. to £6 10s. ; light 
do., £7 2s. 6d. to £7 10s. f.o.b. ; Bessemer steel tin-plate bars, 
£6 to £6 2s. 6d. ; Siemens steel tin-plate bars, £6 2s. 6d. to £6 5s., 
all delivered in the district, cash. ‘Tin-plates: Bessemer steel, 
coke, 15s, to 15s. 6d. ; Siemens (coke finish), 15s. 6d. to 16s. Pit- 
wood, 17s. 6d. to 18s, London Exchange ae Copper, 
£76 10s, ; Straits tin, £132 12s. 6d. Freights are firm. 
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TRADE AND BvusINESS ANNOUNCEMENTS, —The address of 
H. Smith and Co. (Kieff), Limited, is now 96 and 98, Leadenhall- 
street, London, E.C. 

ErratuM.—In a report of a trial trip of steam ~ in our last 
issue, the builder’s name was given as ‘‘ Edward Heyes.” We 
are requested to state that the name should be Edward Hayes. 


New Issves.—The prospectus of the Electric Resistance and 
Heating Company, Limited, is now before the public. This com- 
pany has for its object to acquire the patent rights for a new 
electric resistance. The capital is £120,000, which 85,000 
shares of £1 each are now offered at par.—The prospectus of the 
Horsfall Destructor Company, Limited, has n issued, the 
company being formed to acquire the business of the Horsfall 
Furnace Syndicate, Limited, including the Horsfall refuse 
destructor, and the Loidis forced draught boiler furnace. The 
capital is £100,000 in 100,000 shares of £1 each, of which the 
vendor syndicate takes as part of its purchase price £30,000 in 
fully paid shares, 

H.M.S. VENGEANCE.—The first-class battleship Vengeance wil! 
be launched from the yard of Messrs. Vickers, Sons, and Maxim, 
at Barrow, on Tuesday next, the 25th inst. The Vengeance is of 
the Canopus class, her length between perpendiculars being 390ft. 
and her beam 74ft. Ata mean draught of 26ft. her displacement 
will be 12,950 tons. Her coal capacity is 1900 tons. Her engines 
are triple-expansion, 30in., 49in., and 80in. respectively, with a 
stroke of 4ft. 3in. The screws are 17ft.in diameter. She is fitted 
with twenty Belleville boilers, which will be pressed to 300 Ib. on 
the square inch. The indicated horse-power is estimated at 
13,500, which is calculated to drive the ship at 18} knots. 


THE RaiLway MasTeR MEcHANIcs’ AssociaTIon.—The report 
of a Committee appointed to consider the subject of flanged 
tires for locomotives was presented ata recent congress. In order to 
obtain information as to the resistance offered by a locomotive 
when passing round a sharp curve, the committee decided upon 
making some tests with a consolidation locomotive, assuming that 
that type of engine would represent the worst conditions. The 
tests were made on the tracks of the i, Valley Railroad, and 
showed that the power required to pull the engine round the 
curve with the different arrangement of tires was practically the 
same, The committee is not prepared at this time to make an 
recommendation as to the desirability of using flanged tires on all 
driving wheels of mogul, ten-wheel, and consolidation engines, but 
suggests the advisability of the investigation being continued, so 
that a final report can be made next year. If this is thought 
advisable, the committee would recommend the use of a self- 
registering dynamometer, and that tests be made on straight road, 
as well as on a curve, an attachment to be used so as to indicate 
the lateral motion of the engine on straight road, at maximum 
speed, with the different tire arrangements, 
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ENGINEERING NOTES FROM SOUTH 
AFRICA. 
(From our own Oorrespondent.) 


GENERAL trade with this country is almost 
paralysed just at present by the anxiety felt re- 
garding an outbreak of war. Business is indeed 
so bad that merchants would welcome even war 
as the beginning of a new condition of affairs, 
The view held by many responsible people 
here is worth stating. It is that the 
Transvaal Uitlanders’ grievances are worth 

hting for. The franchise is a thing in- 
different to British residents in the Republic ; 
they would never dream of sacrificing their 
nationality in order to become liable to personal 
milita: service. Enfranchisement of the 
Uitlanders would mean that the destinies of the 
State would be put in the hands of the low-class 
Poles, Russians, Austrians, and Greeks, who have 
flocked into Johannesburg by the thousand, and 
who, unlike the lish immigrants, make their 
homes there. It is no blasphemy to say that 
these gentlemen would vote at so much per head. 
No doubt they would abolish all the industrial 
disabilities upon the mining industry. But we 
have only to study the wor' “~ expenses of the 
gold mines, and especially of the deep levels, to 

reeive that the _ mines are really very 
ightly treated. e Dynamite Monopoly, of 
course, is an inquitous exaction ; but it is not 
fractionally so wicked as the trust system of 
America. The railway is extravagantly and 
illiberally managed, but it would be rather hard 
to go to war on this pretext, the more especially 
as the shareholders are not South African, but 
German and Dutch. Even the frightful dis- 
honesty of which the dynamite concession has 
been the cloak, has been perpetrated by con- 
tinental financiers and explosive experts at the 
expense of the Government. The Boer rulers 
appear to have been genuinely anxious to 
establish an explosives factory within the 
Republic, and thus to provide themselves with 
a means of defending themselves against 
British aggression. They have certainly spent 
a large sum of money on Krupp guns and 
other war material, but seeing that this arming 
policy was not adopted till after the Jameson 
raid, it can hardly be called provocative, In 
short, people engaged in the mining and engineer- 
ing industries in the Transvaal are quite content 
to wait for the gradual amelioration of the preseat 
political evils rather than risk the industrial 
collapse involved in war. I donot mean to say 
that there is any general apprehension of war 
amongst serious people ; but the present suspense 
is almost as destructive to trade interests as actual 
war would be, and it is just the combustible condi- 
tion which at any moment may develop into war. 
Some of the British machinery firms have 
enormously valuable stocks in Johannesburg, and 
they have been maxing anxious inquiries as to the 
cost of insuring against war risks. The average 
figure seems to be 3 per cent. for six months, 

As I predicted, the proposal to put enormously 
fast steamers on the Cape service has fallen 
through, and the mail contract will probably be 
renewed with the existing companies, under much 
the old terms. Seventeen days, I suppose, may 
be made the duration of the voyage, instead of 
nineteen, and both the Union and the Castle lines 
could attain this speed without much trouble. 
The adoption of the twin-screw principle in 

the Kinfauns Castle is a welcome step forward. 

It is complained that the engines on the western 
system of the Cape Government Railway are con- 
tinually breaking down as the result of the bad 
water supply and the drought. 

Excellent results have been obtained in con- 
nection with the opening up of the Witwatersrand 
deep levels, and fresh means of economy are 
constantly being soughtafter. Of late, instead of 
expensive mine pumps, tanks attached to the cages 

have been employed for the unwatering of the 
deeper shafts, and they have answered very well, 


BRIGHT’S QUICKSILVER 
FOUNTAIN. 


THIS complete novelty and entire departure in 
fountains was specially designed by Mr. Charles 
“—, F.R.S.E., for the Queensland Exhibit at 
Farl’s Court, of which it forms one of the princi- 
pal features, the object being to draw atten- 
tion to a leading product of Queensland. 
The mercury—or quicksilver, as better known by 
the general public—with a weight nearly four- 
teen times that of water, falls from an upper 
bowl 4ft. in diameter, to one 7ft. below and Birt. 
larger. Both of these basins, as well as the orna- 
mental supporting pillar between them, are made 
of iron, painted plack to improve the effect. 
Owing to the great cost of quicksilver—up to 
about 2s, 6d. per pound — one of the main 
problems was to so devise the apparatus as to get 
an appreciable effect with the smallest amount 
possible. Hence, anything like a Niagara Fall of 
mercury was out of the question. The top bowl 
is, in fact, filled in with cement so as to render it 
a mere table or support with sixty-four small 
channels, or chases, at intervals of 2in. round 
the lip for conducting the mercury in very small 
quantities over the edge. Then, again, the supply 
is so arranged that there is only just sufficient 
quicksilver at the bottom of the lower basin to 
enable some household flat irons to float—a 
striking feature which should establish the fact 
in the minds of the ordinary public that it is 
tng that is being dealt with and not water. 
From the lower bowl there is a drain pipe, 80ft. 
long and lin. in diameter, which conveys the 
mercury to a tank at a slightly lower level, form- 
ing the source of supply to an elevator apparatus 
for providing the necessary ‘‘ head” of mercury. 
The form of elevator adopted consists of a number 
of small, thickly set, steel buckets, 34in. by 2}in., 

al 


employed, its value amounting to £594 sterling. 
Each of the tanks has about two cubic feet of mer- 
cury in it. The number of elevator buckets is 
twenty-eight, at 20in. invervals along the chain ; 
and as each holds some 10 cubic inches (5 |b.) 
the supply of mercury is worked ata rate of over 
seven tons per hour, Both the delivery and return 
pipes are lined with glass—mainly to reduce fric- 
tion to a minimum—and the head of mercury in 
the reservoir tank is equivalent to 6ft. above the 
height of the top basin. The elevator is worked 
by a 2-horse power electric motor of the Langdon- 
Davies—alternating-current—pattern, Both the 
fountain itself and the machinery to work it are 
electric lighted ; and the effect at night of the 
spray, or spurts, of mercury falling, with the 
light glistening between, is quite entrancing. 
The whole apparatus is also very carefully 
covered in glass frame work, to avoid injury and 
waste from splashing mercury. Whilst Mr. 
Charles Bright is the responsible engineer for 
the entire device, the contractors are Messrs. H. 
a and Co., and Messrs, Arnold Goodwin 
and Son, 


THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

5th July, 1899. 


13,896. Mart Bao Fastener, H. F. Malcolm, Sydney. 

13,897. CasH Reaisters, M. G. Wood, London. 

18,898. Cookinc Apparatus, H. Briigmann and R. 
Prochnow, London. 

13,699. Treatinc Kota Nuts, A. J. Boult. —(L. 
Bernegau, Germany.) 

18,900. ComIn-OPERATED Macurngs, 8. O. Barnsdale and 
L. Biddle, London. 

18,901. AceTYLENE Lamps, G. Hope, London. 

13,902. Recorpinc Motion Diacrams, C. T. Crowden, 
London. 

13,908. ConpucTING PHOTOGRAPHIC OPERATIONS, C. 
Raleigh, London. 

13,904. Mortice Locks, T. Letheren, London. 

13,905. CoLouninc Matrers, R. B. Ransford.—(L. 
Cassella and Co., Germany.) 

18,906. Drawinc Taps for AERATED Waters, L. B. 
Baron. London. 

13,907. Paiwarny Barrerigs, C. H. Elliot and E. J. 
Fumber, London. 

13,908. Typrwritine Macuings, B. Greve, London. 

13,909. Bicyciges, G. Barker, London. 

13,910. Fixinc Tires on Wueets, J. C. H. Kunz, 


mdon. 
13,911. Latch and Atarm Lock, J. Stevenson, 


ndon. 

13,912. CenrriruGaAL Apparatus, J. Gommesen, 
London. 

18 913. Corxs for Borries, J. Plevin, Liverpool. 

13.914. Vent Peo Devices, C. H. Irvine, Liverpool. 

13,915. Bent Cock, W. Moore, Liverpool. 

13,916. Pocket for Lapres’ Dresses, 8. Goldmann, 
Manchester. 

18917. Arracuinc Fiacs to Ropss, F. F. A. Thumb, 


mn. 

13,918. TRansMiTtING Motions in Macutnery, W. H. 
Waud, Tyersal End, Yorks. 

13,919. Supportine Locomotive Enorines, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien 
Gesellschaft, Germany.) 

13,920. Crrcurt-cLosinc Contacts, Siemens Bros. and 
Co., Limited.—{Siemens and Halske Aktien Gesell- 
schaft, Germany.) 

18,921. Gas or O11 Motor Enoines, C. V. Childs, 
London. 

18,922. InsertiINc Matcn Sp.iints into Biocks, O. 
Tandsticksfabriks Aktiebolag, 

wreden. 

18,923. Drivinc Mecuanism for Cyciss, C. F. Renard 
and L. £. Landry, London. 

18,924. AceTyLENE Gas Generators, P. Lacroix, 
London. 

13,925. Se_r-rLuxinc Soupgr, J. F. Kester and F. A. 
Hecht, London. 

13,926. CoIN-FREED DELIVERY MecuanisM, L. 8. Myers, 
London. 

6th July, 1899. 


18,927. Sappixs, F. W. Jones, London. 

18,928. Macnines, E. E. Brown, 
Newcastle-on-Tyne. 

13,929. CoLLector’s Boox, W. G. Fogarty and P. 
O'Gorman, Galway. 

13,980. MaGNETO-ELEcTRIC GENERATORS, F, Bryan, 
London. 

13 981. Surps, J. K. Tullis, Glasgow. 

13,932. Dress Guarps, 8. A. Greene, Southampton. 

18,938. Bonp for Tramway Rats, A. A. Day, 
Manchester. 

18,934. CLEANING Macutnes, C. H. Boothroyd and H. 
H. Eastwood, Huddersfield. 

—_— Barus, W. H. White and J. Maddocks, Brad- 


ord. 
18,936. Lune-restinc Apparatus, W. D. Starkey and 
J. Wilkinson, Birmingham. 
18,987. RemovaBLe Stair Mart or Treap, G. Walton, 
gow. 
13,938. Broom Hanpie Fastener, R. Holding and J. 
Banks, Fleetwood. 


verpool, 

13,940. Execrric Atarms for Ciocks, J. Worrall, 
iverpool. 

13,941. Gas Meters, T. G. Marsh. Manchester. 

18,942. HorsgsHogs, G. Ladley, Dublin. 

13,948. Ratsrinc SUNKEN VeEssELs, W. A. Mitchell, 
Plymouth. 

18,944. Maxinc Unsurnt Bricks, E. Springborn, 


mdon. 
18,945. CLEANING Fiax, E. J. de Courcy and R. Craw- 
ford, Dublin. 
13,946. CycLe Pump Cup, W. H. Swann and J. Riley, 
Manchester. 
13,947. Lamps, C. L. Matthews, Eastbourne. 
— Game, E. St. A. Duke and W. Morgan, Liver- 


pool. 

13,949. Rounpazouts, F, W. Dickinson, Leeds. 

13,950. Carpet Beater, P. Fyfe, A. B. Mil'er, and 
W. Dewar, Ww. 

13,951. Batt Socket Derrick, T. 8S. Mossman, 


Liverpoo! 
13,952. Envetorrs, 8. F. E. Jahn, and H.C. W.C. J. 
Rohwedell, Glasgow. 
18,953. Winpow Fastener, W. A. Burr, London. 
13,954. Brvettine Guass, J. H. Lovell and J. W. 


King, London. 
18,955. ELECTRIC ALARMS, W. Hausman and H. Ritter, 


freely suspended at intervals on an 
bicycle chain, which is conveyed through the 
storage tank. As each bucket dips into the 
latter a tilting device ensures it picking up all 
the mercury it will conveniently hold. e full 
buckets are thence led upwards to a reservoir 
tank some 14ft. above, where each, in turn, by 
means of a similar tilting device, ge with its 
contents, From this upper tank the mercury is 
conducted by a pipe, 106ft. in length and lin. in 
diameter, to the — basin of the fountain. 
Two and a-half tons is the amount of quicksilver 


13,956. WinDow-cLEANING Apparatus, 8. Kleemann, 
Manchester. 
18,957. ResERVOIRLESS Sarety Lamp, W. F. Dearlove, 


ndon,. 
Macuings for Finisuinc Boots, J. Jackson, 


ndaon, 
18,959. GrapHopHonss, C. G. Conn, London. 
13,960. Maxina Emsosstinc Dies, A. G. Beater, 


London. 
18,961. Packina INCANDESCENT LIGHT MANTLEs, E. A. 


B 


le 
18 AcreTYLENE Gas Macurngs, J. B.. Holmes, 
mdon. 


18,968. — and Reapinc Macuings, A. C. Bam- 


18,964. Gu J. Aitchison, London. 

13,965. Trunwion Berarinas, A. Reichwald._—(F. 
Krupp, Germany.) 

13,966. MILK-STERILISING Apparatus, C. 8. Meacham, 
Maidstone. 

18,967. MerHop of Castinc Metats, A. Sweetser, 


ndon. 
13,968. Garments, W. Arnold, London. 
13,969. Fuses, B. T. Moore and H. G. Ticehurst, 
London. 
13,970. Motor Cycixs, L. and A. Chapelle, London. 
13,971. Bicycte R. H. en-Swaffield, 


London. 
13,972, AMmMontum Nitrate, G. E. and A. R. Davis, 


naon. 

13,978. BRAKE-OPERATING Mecuanism, W. E. Gentle, 
London. 

18,974. Broomugaps to Hanpies, T. J. 
Meek, London. 

13,975. Insecrors, R. G. Brooke, London. 

13,976. STERN - WHEEL Steamers, J. Donaldson, 
London. 

18,977. Presses for Maxinc Concrete, H. Berry, 


ndon. 

13,978. Dygsrurrs, C. D. Abel.—(Actien Gesellschaft fiir 
Anilin Fabrikation, Germany.) 

18,979. Nirro-Compounns, O. Imray.—(Die Farbwerke 
vorm. Meister, Lucius, and Briining, Germany.) 

13,980. Workina Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 

13,981. Merrers. Siemens Bros. and Co., 
Limited.—Siemens and Halske Aktien Gessellschajt, 
Germany.) 

18,982. Pumps, A. Friedmann, London. 

18,988. Coucn Baps, F. J. A. Beringer.—(W. 8. Bowie, 
United States.) 

13,984. Securinc Hanpiges to Cans, C. F. Mendham. 
—(W. L. Bailey and P. Murray, Hongkong.) 

18,985. Macuine for Boots, F. L. Clark, 
London. 

18,986. Prisms, W. Volkmann, London. 

18,987. WasHING Puiates, G. Geiger, 


mdaon. 
18,988. Lamp Curmneys, A. T. Gray, London. 
13. Asbestos Coverinc for Borers, C. Lamprecht, 


on. 
13,990. Fumicants and Fomicators, C. T. Kingzett, 
London. 
18,991. Ececrric Motors, W. P. Thompson.—(F. Can- 
tono, Italy.) 
13,992. Rotary Pump, A. E. Luttrell, Live: 1. 
18,993. CycLE CHAIN ADJUSTING Gear, W. Morris, 


1. 

13,994. Key Switcu, Veritys, Limited, and W. R. 
Ridings, Birmingham. 

13,995. Arc Lamps. Veritys, Limited, and W. R. 
Ridings, Birmingham. 

18,996. Arc Lamps, Veritys, Limited, and W. R. 
Ridings, Birmingham. 

13,997. RatLway CaRRIAGE CoupLine, J. A. Steward, 
Birmingham. 

13,998. Arn VaLvg, T. Burrows, London. 

18,999. Pipz Couptines, W. J. Henning and L. L. 
Higgs, London. 

14,000. Propvcriye Lieut, 8. B. Apostoloff, London. 

14,001. Burners for Lamps, P. Ca m, C. Bender, and 
H. Graw, London. 

14,002. Usinc Forces Propucep by Pistons, J. Trolley, 
London. 

14,008. PressuRE Generator, T. Hill, jun., London. 

14,004. CLzanine and PoLisuinc E. Fischer, 


London. 
14,005. Coat Firrines, J. W. Ottley and H. V. Biggs, 
on. 
006. Propucinc Orcanic Exraacts, R. R. Harvey, 


14 
Lond 


mdon. 
14,007. Cyctz Brak, E. L. Mayer and O. Hehner, 


ndon. 

14,008. Mgans for ADVERTISING, E. Jessurun, London. 

14009. Lockxinc Nuts of Jornts, E. W. 
Hughes, London. 

14,010. Propuction of ELectric Licut, J. Swinburne 
and C. H. Stearn, London. 

14,011. Pressure Devices for Burners, G. A. Loeben 
and A. L. A. Toboldt, London. 


Tth July, 1899. 


14,012. Frames of VeLocipgpgs, J. C. Robins, 

14,018. Sextant, A. Carne, North Shields. 

14,014. Knoss, A. J. Jackson, Northwich. 

14,015. ConrecTionery Tins, W. Morris and L. 
Wilkinson, Burnley. 

14,016. Feepinc GranutaR Svusstances to 
Mutts, C. J. Robinson, Liverpool. 

14,017. Surpment of Coat, A. E. Ballan and D. B. 
Morison, Hartlepool. 

14,018. Cycie Sappies, W. Fraser, London. 

Sueps for Dryinc Gratin, &c., J. Gillespie, 


land. 
14,020. Enon, J. Mair, Middlesex. 
14,021. Camera for THREE CoLouR Work, W. C. 
Masser, Watford. 
14,022. Couptine for Carriace Snarts, 8. G. Turner, 


Bristol. 
— Burners, J. E. Tatham and J. L. Cope, 
Lo 


mdon. 
14,024. Sargry Appliance for Derrick Crangs, R. W. 
Monahan and H. Barsdorf, Manchester. 
14,025. Rartway W. Baxter, Manchester. 
14,026. Lockinc Device for Lamps, W. J. Martin, 
London. 
14,027. Soap for WasHtxnc Woor, H. B. Kearney, 
Liverpool. 
GALVANISING SHeEt Iron, C. F. Poppleton, 


ristol. 
14,029. Process for ANALYSING MILk, V. Durant, 


mndon, 

14,080. Fiusuine Cisterns, P. Spence and J. Ander- 
son, Glasgow. 

14,031. AUTOMATICALLY MANUFACTURING Screws, W. 
Reh, Glasgow. 

14,082. Macutng for MERCERISING YaRNs, B. Cohen, 
Glasgow. 

14,088. Rays, R. H. Dunn and 8. 
Bromhead, London. 

14,034. Gas Apparatus, G. Kettmann, 


mdon. 
14,035. A New Game, T. B. Dunn, Glasgow. 
14.086. CIGARETTE-MAKING Macaing, J. MacDonald, 


Glasgow. 

14,087. Exercistna Appriances, H. Gardner.—(A. A. 
Hendrickson, United States.) 

14,088. WaTgeRPROOF R. 8. Smethurst, Man- 
chester. 

14,089. Automatic Gas F. Walker, 


14,040. Cyotz Braxg, R. Archbold, Ballymoney, Co. 
t 


14,041. Wasninc Macurngs, R. Varley, J. Smith, and 
J. Butterfield, Keighley. 

or Ark Propetuers, A. J. Ickringill, 

eighley. 

14,048. Brown Epoine Cummings and 
Co., Gloucester. 

14,044. Fixinc Vatvss, J. Hicken, Landport, Ports- 


mouth. 
— Looms, W. H. Baker and F. E. Kip, Liver- 


pool, 

14,046. New Oraan Srop, J. T. Hanson, London. 

14 oan Boot-FINISHING MACHINERY, W. Jackson, 

mdon. 

14,048. AceTYLENE Lamps, J. and E. Huddart, and R. 
Grayson.—(A. Holland, Canada.) 

14,049. DisPLAYING ASTRONOMICAL PHENOMENA, W. 
Adams, London. 

14,050. Device for SupporTING Giass Bow :s, J. 
Fether, London. 

14,051. Mecuantcat Toys, T. B. Bevan and W. Charles, 


ndon. 
14,052. Rartway Cuarr Wepog, A. H. Beyer, London. 


14,058. Hooks for Usk on Garments, M. Brown 


14,054. Manvat and Pumps, H. J. French, 

ndon. 

14,055. Cottectine Scate from Pickiine Varts, 8. O. 
Cowper-Coles, London. 

INCANDESCENT Manties, C. M. Walker, 


on. 

14,057. Ain Gavog, J. Jackson, London. 

14,058. Cuarr Cu H. Hailey, London. 

14,059. ReNpERING AuDIBLE SLIGHT Sounps, A. J. 
Boult.—(M. W. Nachfolger, Germany.) 

14,060. Cramp for Lirtinc Heavy Articies, W. G. 
Cloke, London. / 

14 Toot for SHavine Leataer, J, J. Bryant, 

mdon. 

14,062. AvuTomaTic Boot-cLEANING APPARATUS, F. 
Malchau, London. 

14,068. The Sure,” W. B. Boyd-Carpenter, 
Ripon, Yorkshire. 

14,064. Moror Tricycies, W. J. Watts, Newport, 
Isle of Wight. 

14,065. Typewriters, M. B. Ryan, London. 

14,066. Toy, J. Matthews, London. 

14,067. Mou.ps, W. H. Day and W. Murch, London. 

14,068. AnTI-FouLING CoaTine for Woopen SuBMERGED 
Srructorges, R. W. James.—(G. D. Coleman, United 
States.) 

14,069. ANTI-FoULING CoaTinG for METALLIC SUBMERGED 
STRUCTURES, W. James.—(G. D. Coleman, United 


14,070. PHorocraPHic Exposure Merers, A, Wright, 
London. 

14,071. Meats, W. P. Thompson.—({A. F. 
Nathan, United States ) 

14,072. Srorace for AcrTYLENE Gas, H. 8. 
Elworthy.—(J. Zuberbuller, India.) 

14,073. CHaroine Furnaces with Merat, J.J. Bleckly, 
Liverpool. 

and Jar Stoppers, J. Davies, Liver- 


pool. 

14,075. PHorocrapHic Suutrers, The Thornton- 
Pickard Manufacturing Company, Limited, and 
C. G. Woodhead, Manchester. 

14,076. Gas Enornzs, T. E. Andrews, Birmingbam. 

14,077. Marine Borters with Inpucep Dravecat, E. 
Petersen, London. 

14,078. Enoines, W. T. Carter, 
London. 

14,079. Invisrpte Bicycte Brake, A. Kibble, 

mdon. 

14,080. Ecc Box or Casz, E. H. Mathew-Lannowe, 
London. 

AcTuaTING Pistons in CyLinpErs, P. W. Davies, 


mdon. 
14,082. Optarninc P. L. T. Héroult, 
mdaon, 
14,088. Apparatus for Testine Ecos, J. A. Bingham, 


mdon. 
14,084. Desrroyinc the of Frevps, C. 
D. Abel.—( Bawerische Aktiengesellschaft fiir Chemische 
und Landwirtschaftlich Chemische Fabrikate, Ger- 


many.) 
14,085. Trres for VeLocipgpss, W. 8S. Mappin, Twick- 
enham. 


8th July, 1899. 
Compressine Gas, C. 8. Snell, Saltash, Corn- 
wi 


14,087. Puncrurg-cLosinc Device, A. Cook, Quinton, 
near Birming 

14,088. Harrows, A. Doman, Dudley. 

14,089. Conpgensers for Srgam Encrngs, J. Klein, 
Manchester. 

14,090. AtracHinc Tires to WueEzs, J. 8. Haswell, 
Leicester. 

14,091. Macuings, A. J. Boult.—(F. P. 
Rosback, United States.) 

14,092. NEEDLE-THREADING Device, W. Nicholson, 
Keighley. 

14,098. Bicycixs, W. Pilling, Keighley. 

14,094. PHorocraPuic Fim AppaRatos, J. E. Thornton, 
Altrincham. 

14,095. Trimmino the Curt of Harts, G. Atherton, Man- 
chester. 

14,096. Removine the Burr from Meta Bott Heaps, 
M. Stott, Manchester. 

14,097. Extraction of Gotp from Sea Water, H. C. 
Bull and A. Watling, London. 

14,098. BunseN Gas Burners, A. Ashworth, Man- 
chester. 

14,099. Cooxinc Ranogs, E. Birch, Manchester. 

14,100. Cowsinep Saucer and Prats, I. Rees, Sully, 
near Cardiff. 

14,101. StRENGTHENING IRON Bars, J. Robertson, 


Glasgow. 

14,102. Cameras, F. W. Branson, Leeds. 

14,103. Sprinc Surraces for Beps, T. Bird and J. 
Hanson, Liverpool. 

14,104. TrRoLLEY Heaps for Tramways, G. 
H. Nisbett, Liverpcol. 

14,105. ELectric Generators, B. Draper, Liverpool. 

14,106. Founpry Macuings, J. Leach and 
Howard and Bullough, Limited, Accrington. 

14,107. Protectors for Boors, J. Clarke, Nottingham. 

14,108. WaTER-TUBE Borters, W. Ambler, Bradford. 

14,109. SgLF-sustaininc Lirts, H. Pynegar and W. 
Schermuly, London. 

14,110. ENvELoPE Opener, F. 8S. Mathwin, Bradford. 

14,111. Canpiestick, H. W. Swain, Bristol. 

14,112. Boxes for Matcugs, A. and L. Myers, Bir- 


mingham. 

14,118. Treatment of TexTiLe Fasrics, J. Grime, 
Manchester. 

14,114. Szparatinc the Germ of CrusHED Maize, E. 
8. Spencer, London. 

14,115. Last, H., G. E., and S. H. Cowling, Newcastle- 
on- 

14,116. ‘ Ticzr Grip,” C. D. Brown, Edinburgh. 

14,117. Cotourrne Matters, J. Y. Johnson.—({ The 
Badische Anilin and Soda Fabrik, Germany.) 

14,118. Warp Stop Motions, E. Hollingworth.—(i¥. 
Arthur, United States.) 

14,119. Hypravtic Vatves, F. L. Lane and W. Rain- 
forth, Leeds. - 

14,120. Couptines for J. Hartill, 
Birmingham. 

14, Macuings for Twistinc Woot, F. Miidger, 


‘ax. 

14,122. Lock Mgcnantsm for Fire-arms, N. Pieper, 
gham. 

14,123. ManuracturE of WuEat Fiovr, T. Parkinson, 


ve 
14,124. Propuction of ACETYLENE Gas, P. van Hamont, 


chester. 
14,126. Discount Recxongr, J. Petrie, Glasgow. 
14,127. Camungy Cowts, C. Lorimer, Glasgow. 
14,128. Apparatus for Savina Lirz, E. W. Fickler, 


London. 

14,129. Dravucut Hook, T. P. Marsh and J. McDougall, 
Birmingham. 

14,180. AvToMaTICALLY CoupLinec Stock, T. 
Bamber, London. 

14,181. TgacHiNe Music, E. P. Harland, London. 

14,182. TREATMENT of PotaToxs, H. Baumgarten and 
O. Reinle, London. 

14,188. Pens, H. Sienel, London. 

14,134. Repucrne SussTancgs into Vapours, R. Fiedler, 


ndon. 
14,185. Natis, M. Chandler, 
14,186. Enorngs, J. A. Drake and A. J. Fletcher, 


gow. 
14,125. Copyrnc Apparatus, A. von Suchorzynski, 


BicyctE Tuert, W. Grube, 
14,188, for INKLEss PrintING, W. Friese-Greene, 
14,139. Gas Lamp Cuimygys, F. H. V. Brooks, 
14,140. a P. R. Jackson and Co., Ld., and J. 8. 


London. 
14,141. Winpow SasHes in Postion, T 


Ritchie, London, 
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14,142. Drrvine Cuarn, H. Potmesil, Manchester. 
-FREED Datinc Macuing, P. H. Baily, 

14,144. Boruers, A. Petit, 

14,145. Fenpers, J. Currie, Lond 

14,146. FrrE-LIGHTERS, M. Zhyszew- 
ski, London. 

14,147. Swrmmnc Apparatus, A. J. R. Lowinsky. — 
(M. W. Lowinsky, South Africa. 

14,148. Convgeyine Coat to Surps, F. Staniland, 


mdon. 

14 149. ArracHING Baas to Cycixs, M. C. L. Griftith, 
London. 

14,150. ACCELERATING ALCOHOLIC FERMENTATIONS, A. 
Grauaug and J. Kranz, London. 

14,151. Azo Dygsturrs, O. Imray.—(7he Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

14,152. Dygsturrs, O. Imray.—{ The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

14,158. FLUID-PRESSURE OPERATING VALvEs, A. Words- 
worth, London. 

14,154. Gas or Orn Enorves, M. H. Smith, London. 

14,155. Apparatus for Cootine Liquips, M. H. Smith, 
London. 

14,156. TRaNsmiITTING to Motor Cars, M. H. 
Smith, London. 

14,157. Knrttinc Macuings, J. Y. Johnson.—(R. W. 
Scott and L. N. D. Williams, United States.) 

14,158. Rotary Motors, M. G. Demoulin, London. 

14,159 Guarps, The South-Western Sanitary 
Laundry, Limited, and BE. Lynn, London. 

14,160. DisPLay APPARATUS, A. R. Upward and R. 
Dalmer, London. 

14,161 Pneumatic Trres for Venicigs, A. I. Rath, 

mdon. 
10th July, 1899. 

14,162. Bottinc Carriace Doors, M. H. Smallwood, 
Manchester. 

14,163. Foo Sranats, F. A. Ludlow, Birmingham. 

14,164. Srartinc Enaines, B. H. Budding, jun., 
London. 

14,165. Stiver Conpuctors of Frames, 
J. Barbour, Halifax. 

14,166. Atracutne Door CatcueEs to WALLS, H. Merry- 
weather, Salford. 

14,167. Liantinc Mrvers’ Lamps, W. Leavesley and J. 
‘lien, Mauchester. 

14,168. Mgecuantcat Toys, E. A. Jeffreys and J. Walker, 
Birmingham. 

14,169. Portaste Evrvator, J. Candlish ard C. 
Goddard, Lytham, Lancashire. 

14,170. Dgecoratine Pottery Ware, A. and F. Mount- 
ford, Stoke-on-Trent. 

Topacco G. C. Taylor, Ryde, Isle of 

ight. 

14,172. Bovgurt G. Bartsch, Berlin. 

14,178. THe M. Trietschel, Live 4 

14,174. Sprinas for Carriacss, 8. H. Stub! Man- 
chester. 

14,175. Box-coverInc N. B. Chadwick, 
Stockport. 

14,176. Boot-sTRETCHING APPLIANCES, W. Freeman, 
Leicester. 

InrtaToR for Cycies, H. Guest, 


14,178. Wire Supports for Teapot Sranps, C. W. and 
Procter, Leeds. 

14,179. Hay-makinc J. Dobbin, Darlington. 

14,180. Locktna CaRRIAGE Doors, J. Hicken, 
Portsmouth. 

14,181. Apsostinc CHatn Tension, E. Jobson, Man- 
chester. 


14,182. IRontmye Macuongs, P. 8. Liddell and J. E. de 
ersey, London. 

14,188. Dorrina and Werr Cans, J. A. Sutcliffe, 
Manchester. 


Lockine Bott, M. K. Lindsley, 
14, 85. Po for Tasugs, H. F. A. Lohmann, 


Sgow, 
14, Counwartox Borris, W. E. Davidson, North 
Shie! 
14,187. Brcycie Support, E. Lindstrom, London. 
14,188. Fastenincs for Hats, J. R. Jacob, Birming- 


ham. 

14,189. Brake Brock for Wuegts, A. Hopton, 
London. 

14,190. Devices, H. J. Kiihlmorgen, 
London. 

14,191. Sarets, R. Poore, London. 

14,192. CLutcnes, H. Jelley, Dondon. 

14,193. Economisers for Heatina BoILeR-FEED 
Water, W. H. Vernon, London. 

14,194. Retays, L. Cerebotani and A. Silbermann, 


naon. 

14,195. for Invatips, A. M. Henry, 
umont, Jersey. 

14,196. ROLLER C. J. Robinson, 

14, po Rats of Venicies, J. A. Mays, 


li, 198. for the Corps of Buinps, T. 
Hunt, London. 

14,199. Errectine the Fiow of Liquips, A. Waché and 
E. Locoge, London. 

14,200. Corn-rFREED Apparatus for the Sate of News- 
papers, A. M. Argies, London. 

14,201. ARTIFICIAL FLINT Stone Pavino, W. Dudman, 
Walthamstow, Essex. 

14 202. NON-REFILLABLE Borries, C. A. Stewart, 
London. 

14,203. Lureicators, G. U. Merrill, London. 

14,204. Carriace or PERamBULATOR, T. 
Ballantine, London. 

14,205. Frap Intet Boxes for Letrers, J. Grundon 
and E. Gregg, Birmingham 

14,206. Prez Hooks, 8. > soma and A. Neale, Birming- 


14,207. TrierHone Apparatus, L. G. G. Benard, 
London. 

14,208. BrusH Trays, H. F. L. Aumont, London. 

14,209. Basins, A. J. Boult.—(&. Mossé 
(Cerf 

14,210. Sreermnc Bars for A. G. T. 
Ofverstrom, London. 

14,211. Tuses, A. J. Boult.—(H. 7. F. 
Grossmann, Germany.) 

14,212. Twist-DRILL Ganans, 8. J. and 8. A. Pegg, 
Leicester. 

14,213. Sarery VaLves, W. L. Bone, Manchester. 

14,214. Automatic LatHe Cxucks, E. M. Couch, 
London. 

14,215, Feepine Articles to Screw Macuine Cavucks, 
E. M. Couch, London. 

14,216. Execrric Rattways, J. Wetter. — (The 
Blektrizitits Aktiengeaellschajt vormals Schuckert and 
Company, Germany.) 

14, SIGNALLING Apparatus, H. F. Clayton, 

— Rattway Sveepers, F. Hennebique, Liver- 


pool. 

14,219. SHot-proor Armour, H. Theis, London. 

14,220. PLummer Biock, A. E. Burnouf, London. 

14,221. Letrer Suexrts for CoRRESPONDENCER, B. Ober- 
Linder, Manchester. 

14,222, for Heatine Purposgs, C. O. Paul, 


Lon 
14, Deviations in Rattway Gavars, 
A.A kowsky, London. 
14,224, Siacenso ALLY TRANSMITTING OrpERs, A. U. 
Alcock, London. 
14, SADDLE Pitcars, J. R. and R. Robson, 
ndaon. 
14,226. Maanestum A. G. Brookes. —(P. 
Aulich, Germany.) 
14,227. Propucine Enonite, W. R. Lake.—(F. A. M. 
Kaempf, Germany.) 
14,228. RoLLeR Buinps, M. Kien, London. 
14,229. Propuctna Carsonic Acip, J. A. Ageron, 


ndon. 
14,230. Corsets, M. L. Schnéebe: , London. 
14,231. Fireproor Winpows, J. W. Sheppard, London. 
14,282. ArPaRATUs for Woot, E. Maertens, 
vondon 


14,288. Manuracturina G. H. Ben- 
jamin, London 
14, for Grinpinc Corrs, J. A. Kleiter, 


14,286. Cc. D. 
fiir Anilin Fabrikation, Germany. 

14,287. Cars for Prosgctiies, J. —(E. Palliser, 
France. ) 

14,238. CHLORO-SUBSTITUTE RosINDULINES, F. Kehr- 
mann, London. 

14,239. Manuracturinc Water Gas, O. Imray.— 
(Gesellschaft fiir Linde's Eismaschinen, Germany.) 

— of ACETYLENE Gas, E. Quelle, 

ndon 


APranarus for InpicaTina Tims, M. Hoeft, 


1lth July, 1899. 

14,241. Boor Heer, G. A. Stafford and L. Alpe, 
Erdington, Warwickshire. 

14,242. FisHina REELS, J. D. Ellisdon and J. W. 
Burden, Birmingham. 

14,2438. SupporTiNG Skirts, W. 8. Steele, Kingston-on- 
Thames. 

14,244. Suears, J. E. Thurmond and C. Yegen, Kings- 
ton-on-Thames. 

14,245. Vatves, J. Cuthbertson, Kings- 
ton-on-Thames. 

14,246. PeRFoRATED Firg-BaR, F. Mabin and J. 
Pett, Plymouth. 

14,247. Bicycigs. F. W. Smith, Dublin. 

14,248. Makino VaLve Jornts Arr-Ticut, T. J. Chinn, 


Manchester. 
14,249, Fastentnc Enps of Ropss, H. 8. Clement, 


lasgow. 
14,250. Castsos for Evecrric A. Hudson, 
14,251. Woven Piece Goons, J. Hustler, 


14,282, Boor, G. H. Kinsey and H. W. Grove, Man- 

chester. 

14,253. DIsTANCE-REGISTERING Apparatus, J. White- 
head, Manchester. 

14,254. Toy for Propucina Distortion, J. Anderton, 
Birmingham. 

14,255. of AIR J. T. Cope, Bir- 
mingham. 

14,256. Looms, J. B. Sime, Glasgow. 

14,257. Pickixe Bu rrers, L. Brook and M. France, 
Huddersfield. 

14,258. Lucoace Carrier for J. Baker, Man- 
chester. 

14,259. Parrnc Hat Briws, A. and T. Moores and 8. 
Holden, Manchester. 

14,260. Drivinc CHarns for Bicycies, J. Stead, 
Manchester. 

14,261. Catcrum Carpipg, A. J. Boult.—(W. S. Horry, 
Onited States.) 

14,262. Journat-noxes, B. 8. Lawson, London. 

'4 268. Beartnos, B. S. Lawson, London. 


14 24. Tops, A. J. Boult.—(G. F. Aishton, United 
tates. 

14,265. Sicnattinc Apparatus, C. Wehner and H. 
Laube, Glasgow. 


14,266. Saw Guarp, G. E. and H. V. Mennell and T. 
Walls, Stoke-on-Trent. 
14,267. Lames, C. Burgess, King’s Heath, Worcester- 


shire. 
14,268. ‘Cuarns, T. Wilcox, Birmingham. 
14,269. Hos, E. Aix-la-Chapelle, 


German 

14,270. ae, W. Simpson, King’s Norton, 
Worcestershire. 

14,271. Couptines, G. H. Fernald, London. 

14,272. Wick Freeper,” 8. Trounson, Live: 


14,273. Fo.pinc Macuines, N. Hayward, Ke’ 
14,274. ADHESION Fat for Datvine Bat, W. Hotschuite, 


rlin. 
14,275. Hotpine Buckets on Lappers, J. Morton, 
London. 
14,276. Drawine Wire, W. Jordan.—(T. S. Crane, 
United States.) 
14,277. Decorative Coverines for Waxxs, E. de Pass. 
Composite Veneering Company, United 
14,278. TreaTinc Orgs, J. Swinburne and E. 
Ashcroft, London. 
14,279. PAPER - SLITTING Macuings, &c., C. Beck, 


London. 
14,280. Book, H. W. E. Wolf, London. 
14,281. Boox, H. W. E. Wolf, London. 
14,282. Puriryinc Arr MorsTensr, W. J. Millington, 
London. 
14,288. BrusH for PoLisHina Boots, H. Singer, 
mdon. 
Boox-sEwinc Macuines, J. T. Rawson, 
mdon. 
14,285. Sprswrinc Macuine Top-ROiis, L. W. and M. 
Campbell, London. 
14,286. Macutye Top-Roits, L. W. and M. 
Campbell, London. 
14,287. Gramopsonrs, H. Jones, London. 
14,288. Mernops of BREapD, H. A. Sévigné, 


London. 

14,289. Brakes for VeLoctrepEs, F. E. B. Beaumont, 
London. 

14,290. Faucets, C. 8. Frishmuth, London. 

14,291. Automatic SyPpHon FLusHinc Tanks, F. 8. 
Winser, London. 

14,292. Stoves for Heatina Purposss, W. Youlten, 
London. 

14,298. TugaTre A. W. Beresford, London. 

14,294. SHretps for NavaL Porposes, H. Ryan, 


mdon. 
14,295. Lupricatinc Apparatus, W. R. Lake.— 
ffer and Budenberg, Germany.) 
4,296. Sewine Macuines, W. R. Lake.—(Z. Catenacci, 
and R. Petrini, Italy.) 
14, Hivogs, J. 8S. Clarke and F. H. Cooke, 


14, Appitance, J. M. Tietjen, 

14,299. , E. D. Brainard, London. 

14,300. Primary Batrerigzs, W. C. Call mann, London. 

14,301. Casgs, C. J. Botz, London. 

14,302. Comptnep Prorractor and Rote, P. E. 
Ephraim, London. 

14 803. Apparatus for Hanpiine Coat, W. H. Wall, 
London, 

14,304. Execrric Motors, W. P. Thompson.—(B. 
Cantono, Ital 
14,805. GaME of 

London. 
14,306. Screw-cuTtine A. Roller, London, 
14, '307. Toot for INSULATED Wires, P. G. Wayne, 
London. 
14,308. Renovatinc Canz Seatinas of Cnatrs, G. 
Tiuschel, London. 
14,309. Courtine Rino, A. E. Burnouf, London. 
14,810. Drivinc Gear for Cycixs, M. B. Hern, Liver- 


Cricket, W. Service, 


pool. 
14 Woven Fasric for Makino Baas, E. E. Levy, 
ve’ 
14,312. Drivine Gear for Cycies, G. F. Penny, Liver- 
pool. 
14,313. CapsuLEe Stopper, L. Caillié, Liverpool. 
14,814. CenTRirucaL MILK SEPARATORS, E. G. N. 
Salenius, London, 
ArtiFiciaL Porrumgs, E. R. Blundstone, 
ndaon, 
14,316, Late Apparatus, G. A. McLane, London. 
14,317. SzpARATING Cutrs from Screws, H. K. 
Jones, London. 
14,318. Puncn Sgiectors, M. W. Lee, London. 
14, 319. DisTILLING APPARATUS, J. Raschen, J. T. Con- 
roy, and The United Alkali Company, Limited, 
London. 
14,320. ADDRESSING Macutngs, F. H. Koehler, London. 
14,821. TypewritER CreHocrapHs, E. A. Bofinger, 
London. 
14,822. Makina Continvovus Rops, 8. Mos- 
bacher, London. 
14,823. PasTEuRISING FLurps, D. Rojat, Lonon. 
14 Paocess for Strver Patino, R. Fiedler, 
ndon. 


for Rotuina Forms, C. F. Booker, 


Société de Dietvich et Cie., ny 

14,827, ELECTRICITY H. m, Loudon. 

14, 828. InsuLators, W. L. Wise.—(The Actien-Gesell- 
schayt Blektriciliits-werke vormals 0. L. Kummer and 


Co., Germany ) 
14 829. MERCERISING P. Jeanmaire, 
mdon. 
14,880. Canvas ~ H. Mann, London. 
14,381. Puncues, A. J. B , London. 
14,882. Lip Supports OXES, L. C. Skinner, 


ndon. 
Recorper for Cycigs, 8. J. Edbrooke, 


APPARATUS, 


Pressure’ Enaines, H. E. Gamble, 

nd 

Heater for Boriers, P. Bredt, jun., 

ndon. 

14,386. Spanners, W. J. L. Guest, London. 

14,387. Rotary Enorng, M. Michon, London. 

14,388. Dynamo Maonert Coits, H. A. Earle, London. 

14,889. Propucine Sunstances of Great CaTALYTIC 
Activity, O, Efrém and J. Klaudy, London. 

14,340. Conz Jornt, J. W. Godwin, Watford. 


12th July, 1899. 
14,341. Fotpina Support for Bicycies, T. H. Biggs, 
Londo: 


14,342. Fiag-rscapr, W. Barker, Forest Gate, Essex. 

14,343. SHowe Batu, C. McCallum and H. Lawson, 
Govan, Scotland. 

14,344. Drivinc Gear for Motor Vruicigs, A. J. 
Boult.—(#. M. Hille, Germany.) 

14,845. Exastic Banp for Umprg.ias, F. Bolton, 
Manchester. 

14,346. ToputaR Apparatus, W. Brandon, 
Birming! 

for Ferpixc 8. C. Shaw, Man- 
chester 

14,348. Lape. Cuips, B. F. Cocker, Sheffield. 

14,849. SELF-actina Twingrs, A. Lees and Co., Ltd., 
and J. Clegg, Manchester. 

14.350. BRICK-MAKING MacuINE, A. Lowe, Uxbridge, 
Middlesex. 

14.351. Water Taps, B. S. Verity, Barnsley. 

14,352. VeLtocipgpe Brakes, W. Sprowson, Alderley 
Edge, Cheshire. 

14,353. Friction - restinc Macurings, J. Goodman, 


3. 
14,354. PropRiiine Suips, W. A. McCurd, London. 
Reraiceratinc CHAMBERS, T. Brownlow, 


14,356. PRESSURE CLARIFYING Apparatus, D. 
Stewart, Glasgow. 

14,857. WATER-CLOSET Pax, H. G. Dunstan and S. 
Stennett, Malpas, Monmouthshire. 

14,358. PROTECTING SHarts from Corrosion, H. 
Brewer, Cardiff. 

14,359. Poriryixc, &c., Four Casxs, E. Andreoli, 


London. 
— F. Kelly, Corraneary, Carrigallen, Co. Leitrim, 


14,361. J. Baumgartner, Liverpool. 
14,362. Stgam J. Davidson, Liverpool. 
14 363. Bicyciss, J. T. Boyd and J. Rankin, Glas. 


gow, 

14, 364. Cameras for Cotour Paotocrapny, A. J. O. 
Pollock, Glasgow. 

14,365. Booxs containing TRIPLICATE Leaves, F. M. 
Mole and W. J. Nichols, London. 

14,366, Forarnc and WELDING Macuings, G. Saxon, 
Manchester. 

14,367. SEwINe The Singer Manufacturing 
Company and J. G. Pollock, Glasgow. 

of Bortiss, Xc., 8. Brame, Bir- 
miogha: 

14,369. tao Licuts, H. P. H. Gilson and W. J. 

r, nmdaon. 

14,370. BRakgs for Bicycigs, A. Rattray, London. 

14,371. Soap, W. L. 8. van Til 

QuaDRANT for Latuas, W. J, Anderson, 

ndon. 

14,373. WaTEeR-wHEkELS, J. Day, London. 

14,374. Encravinc Copper Pares, A. L. Newell, St. 
Albans, Herts. 

14,375. Separatinc the Germ from Maize, E. 8. 
Spencer, London. 

14,876. Hgatep Biast Cupora, W. Littleton, London. 

14 Covers for Mannoies, &:., J. C. R. Okes, 

ndon. 

14,378. MintaturRE Tastes for PLayinc Pyramips, A. 
Coomber, London. 

14,379. Poriryinc AcETYLENE Gas, R. Goodwin, 
London. 

14,380. Coat Presser Hanozgr, A. Grunfeld, London. 

14,381. Coup.ines for Hosg, A. Cowell, London. 

14,382. Fipres for TExTILe Purposss, Tompkins 
and W. A. E. Crombie, London. 

Cuurns, B. P. Barlett E. P. Harcourt, 


mdon. 

14,884. PrevenTING ExpLosions of VESSELS FILLED 
with IonrTaB_e Liguips, F. Henze, London. 

14,385. Taps, A. J. Boult.—(J. B. Dalbarade, France. 

14;386. Drivinc Apparatus for CycLes, U. and 
Oaksford, London. 

14,387. APPARATUS for Tow1na Suips, L. Gerard, 


mdon. 

14,388. SvuLpHONIsED CaRBoN Compounp, L. 
elmers, London. 

14,389. Satts of ALKaLinge, L. ©. Helmers, 
ndaon. 


14,390. Burninc INFLAMMABLE Gas, G. Bower, 
St. Neots, Huntingdon 
14,891. AERIFORM FLUID Governors, G. Bower, 
Bt. Neots, Huntingdonshire. 
naon. 
14,398. RecuLaTiIne the Freep of Grain Macuings, C. 
Mallinson, Liv 
14,394. Stockina Suspenpers, &c., J. H. Latham, 
Liverpool. 
14, Cuest and Box Prorecror, C. E. Fleury, 
ve 
14,396. 
Liverpool. 
14,397. Bert Apparaivs, D. Dennett, 
Liverpool. 
14. ORTFOLIO for ScHoot Books, L. Voss, Man- 
chester. 
14,399. Motor Starter, Verity's, Ld , and E. J. Selby, 
Birmingham. 
Burg, 


14,400. pIsTRIBUTING Macuings, H. 
London. 
14,401. Gaso.rers, &c., M. Weidlich, 


SwItcHEs for Exectric Lamps, J. Hunter, 


mdon. 

14,402. for WirELEss TeLeoraruy, W. H. Berner, 

mdon. 

14,403. CoIN-FREED ELECTRICITY Mecuanism, N. Dezso, 

mdon. 

14,404. BuraLaR-pRoor Lock, J, and A. Bliitterbauer, 
London. 

14,405. Cans, R. Haddan.—(L. Goldstiicker, 
Germany. 

14,406. G. Ktihn, London. 

PREVENTING COLLISIONS at Ska, T. H. H. Bodde, 

14,408. Cantes, G. G. M. Hardingham.—(Felten and 
Quilleaume, Germany. 

14,409. Macutng for Stircninc the Heaps of Incan- 
DESCENT MantTLEs, B. von Biiltzingsliwen, A. von 
Auw, and F, Montague, London 

14,410. Spezp Apparatus, C. H. Oliverson and F. W. 


“Braves London. 
14, RIVING Macurings, R. C. Annand, 


14, 412. for Usk in Makino up TRxTILE 
Fanntcs, I. Martinowsky and C. H. Dyson, 


14, 413. Water, G. Butler and A. 
London. 
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14,414. Enotves, H. C. Bull, J. Ramage, and g, k. 
Evans, London. 

14,415. Foa Sianats on Lines, F. Pools, 

14,416. 


Savery Lirrer,” H. Loos, 

anch: 

14,417, Inner AIR J.T. Wicks 
irmingham. ‘ 

14,418. BAGATELLE, E. F. and L. Clements, 


min 
14, 419" SHow Carp, F. G. Racine and A. W. MoMian 
Southampton. 
14 420. Stroppinc LooMs IMMEDIATELY the Werr Breaks, 

The Carpet Manufacturing Company, Ltd., Kidder. 


nster. 

the Trees used in Wraving 
Manufacturing Company, Ltd., Kidder. 
Cuatk Howper, E. H. Pilkington, 

anchi 
14,428. 8. P. F. Lehmkuhl, Zurich, 

Switzerland. 

14,424. Decoratinc Wark, J. Hobson, Longport, 

Stoke-on-Trent. 

14,425. Crosinc Apgrtures in Laptes' 

ApparkL, J. Parker.—(R. Downing and W. J. Parker, 


Russia. 
14,426. Fotpinc Saarts for Carts, H. Morgan, 
14,497. Lames for B. Copeland, 


Derby. 

14,428. TEMPORARY Desens | for Booxs, W. Feldmann 
and L. Godowsky, Glasgo 

Games, A. J. Walker, Birming. 


14,430. Gas Enorngs, J. B. Brooks and J. Holt, Bir. 
mingham. 

14,431. Livxs, G. F. Spittle, ham. 

14, ‘482. Srups and &c., C. H. Owen, 


London. 

14,483. Gisnme Bars, C. Darnley, W. H. Wallis, and 
G. R. Cartmel, Halifax. 

14,484. Sranps for Bicycies, J. Hop'ey, Manchestor, 

14,435. ATTACHING SoLEs to Boots, W. H. Dorman, 


tafford. 
14,486. Moutu Respirator, F. H. Chettle, North. 
ampton, 
14,487. GengRatino Power, C. M. Johnson, Redhill. 
14,488. Trp for J. Sunderland, 


jurniey. 


SELECTED AMERICAN PATENTS. 

From the United States Patent-office Oficial Gazette. 

623,707. ARMOUR-PIERCING G. Dittmar, Wash- 
ington, D.C.—Filed August 23rd, 1898. 

Claim. having integral concentric 
and longitudinal zones of different degrees of resist- 
ance contained within the body of the projectile, the 
hardened zone being within and extending to the 
ae nt of the projectile. (2) A projectile —— ofa 

dened resisting inner portion extending longitudi- 
nally from the point toward the rear, and an integral 


and relatively soft yielding outer portion inclosing 
said harden pee and forming a jacket to prevent 
the breakage of said inner portion under the action of 


impact. (3) A projectile having an axial longitudinal 
zone of great resistance, extending to the point of the 
projectile, a charge chamber in rear thereof, and an 


outer zone of less resistance. (4) A projectile having 
a longitudinal bore in the front portion thereof, the 
walls of which bore are hardened. (5) A projectile 
having alongitudinal bore in the front portion thereof 
with hardened walls and a hardened plug fitted 
therein. (6) A ey having a longitudinal bore 
in the front portion thereof with hardened walls and 
a hardened plug fitted therein, said projectile being 
built up of separate concentric zones, substantially as 
described. (7) A having an axial longitu 
dinal bore provi hardened walls and the 
point of the projectile hardened in excess of the 
remaining portion thereof. 


623,895. Rapip-Firine Gun, C. Funke, Easen, Germany. 
December 20th, 1898. 

Claim. —(1) In a rapid-firing gun, the combination 
with the gun carriage, the cradle and the barrel of the 
gun, of a shoulder pi ece secured to the cradle ; aclutch 
interposed between the shoulder piece and the 
carriage; a clutch cam pivoted within the shoulder 
piece and provided with teeth ii}; and a finger / 
attached to the gun, and engaging said teeth, for 
automatically throwing the clutch into action at the 
commencement of the recoil, and releasing it toward 
the end of the running-out movement, substantially 
as and for the purpose specified. (2) In a rapid-firing 
gun, the combination with the gun carriage, the 


623,895. 


barrel of the gun, of a shoulder oh h 

the cradle ; a clutch in m the 
piece and the ; said clutch consisting 
of a sector d concentric to the trunnions of the cradl res 
attached tothe and bearing against the forwa: 
end of a slot min the shoulder piece /, and a clutch 
cam a with a jaw / pivoted within the slot m; and a 
finger f attached to the gun barrel, adapted to engage 
a tooth 1 during the first of the recoil, so as to 
turn the cam a and force the l against the 
thereby locking the cradle the carriage, and 
release the pore during the last part of the Ser: 
out movement b; ‘ics against the tooth i, substan 
tially as descri 
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THE PARIS INTERNATIONAL EXHIBITION. 


Wurze public opinion on the other side of the Channel 
has for several months past been absorbed by political 
matters, the pallisades of the Exhibition grounds have 
shut out these disturbing influences, and work has been 
carried on with an activity which augurs well for the early 
termination of the principal buildings. Already there 
are signs that the success of this great show is expected 
to be colossal. The transport {companies are making 

reparations for dealing with the exceptional traffic that 
will set in from the four corners of the earth. The home 
resources have been quite insufficient to cope with the 
demand for locomotives and rolling stock, and large 
orders have had to be sent to Belgium and the United 

tes. 
po and new lines are being built to relieve the 
traflic. It is difficult to see on what basis any calcula- 
tion can be made, and many fancy estimates are given as 
to the number of millions of people from all parts of the 
world who will visit the city during the six months the 
Exhibition will remain open. It is certain that the 
influx of visitors will be great, and this should be re- 
flected upon by those who profess to have little faith in 
the industrial importance of the approaching Exhibition. 
No doubt its primary attraction is the opportunity it gives 
for sight-seeing, but it is not in this light that it is regarded 
by the Continental and American authorities, who are 
doing their best to make the show a vast industrial 
manifestation. The aim of the French Government is to 
make it an apotheosis of industry at the beginning of 
a new century, when it will afford a complete 
record of the progress which has been made in 
the past, and show the resources that are now 
available in all branches of manufacture. It is 
from this latter point of view that the Exhibition is 
regarded in Germany and in the United States, where 
special preparations are being made to profit by the 
facilities that will be afforded for bringing the resources 
of those countries before the notice of the world. In 
England, on the other hand, the Exhibition seems to be 
looked upon more as a gorgeous spectacle. Everyone 
will make it a point of visiting Paris and seeing all that 
there is to be seen, and probably they will be surprised 
to find, in the foreign industrial sections, the American 
and German manufacturers so fully represented, while 
the English section may bryos be devoid of not a few 
prominent firms who could have done much to add to 
the value of the exhibits. 

Should these abstentions take place it will be the more 
regrettable as there is nothing to warrant the position 
which certain great firms seem inclined to take up over 
the matter. They urge that in the allotment of space 
the English industry has been unfairly treated, and 
that the Germans and the Americans have got more 
than their share. It is impossible to obtain any official 
statistics as to the allotments, as these will not be made 
public until after the closing of the Exhibition, the 
authorities preferring not to publish the amount of space 
set apart for each nationality, because, they say, this 
would be followed by demands for fresh space from 
every country. Any information upon this point must 
therefore be merely guess work. At the same time, 
there seems to be a very general impression that the space 
set apart for England is less than that allotted to our 
chief foreign rivals, but to what extent this is so it is 
impossible to say. It must be remembered that, after 
all, the Exhibition grounds only cover 99 acres, quite 
large enough, it is true, for an enterprise of this kind, 
but hopelessly insufficient to satisfy the demands 
that have been flowing in from all parts of the 
world. One half of the entire area is to be devoted to 
French exhibits and the rest to the foreign, and in select- 
ing and cutting down the demands to within reasonable 
limits the Commission has had a very difficult task to 
avoid creating friction among exhibitors. They had two 
things open to them, either to distribute the space 
equally between the different countries, which is mani- 
festly out of the question since this would diminish the 
interest of the Exhibition; or split up the allotments 
according to the importance of each country’s repre- 
sentation. This latter alternative was adopted. The 
commissioners from each country went to Paris armed 
with the demands for space and the character of the 
exhibits, and it was upon these that the authorities had 
to work. As showing the importance of the American 
participation, it may be said that when the United States 
Government sent out circulars to all the manufacturers 
asking whether they intended to take part in the Paris 
Exhibition, about 80 per cent. replied in the affirmative. 
This quasi-unanimity was very embarrassing for the 
American commissioner, whose duty it was to get as 
large a space as he possibly could. He secured very 
extensive exhibition offices and made himself very 
prominent in society, where he was constantly brought 
in contact with those who could best serve his interests. 
Banquets were offered, and M. Alfred Picard found him- 
self over the walnuts and wine strenuously resisting the 
urgent appeals for more space. But the American com- 
missioner eventually got more space, though by no means 
so much as he wanted. 

_ The German authorities have been no less enterpris- 
ing. The Government has voted large credits for the 
Exhibition, and only recently gave a supplementary 
credit of 840,000 marks because the participation of the 
German manufacturers was much larger than had been 
expected. The Teutonic commissioner has been 
indefatigable in his efforts to get more space. He has 
been greatly assisted by the committees that have been 
formed all over Germany with a view to securing a 
thorough representation of the various industries, and 
he has been able to promise so much interest in the 
German section that he has secured the maximum space 
possible, but he is still far short of his original demands. 
Like the Americans, the Germans mean to do their best 
to utilise the Paris Exhibition as a vast advertisement 


All the termini in Paris are undergoing ex- | gt 


for their productions. Both countries are enteri 
ney into the competition for the world’s trade, an 
they both see that they never have had, and probably 
will not have for a very long time to come, such an 
admirable opportunity for bringing their resources before 
the world as they will find in next year’s display. 
England, France, Germany, and the United States will 
meet on a common ground to fight out the question of 
industrial supremacy, so far as this can be done in an 
exhibition, and the whole world will be the judge. The 
contest may not be altogether fair, but it cannot 
be denied that the countries which make the most 
striking exhibits will add largely to their reputation, and 
as our competitors intend leaving nothing undone to strike 
the public imagination, it is to be hoped that English 
manufacturers will not hold back for the sake of a 
ievance which seems to be more or less common with 
the other exhibitors. It is probable that if England had 
worked as industriously in the beginning as the United 
States and Germany in securing an adequate repre- 
sentation at the Paris Exhibition she would have been 
able to secure more space than was originally allotted, 
though perhaps not much, as in all cases the extensions 
allowed have been of small extent. The general secre- 
tary of the Exhibition says that England has no reason to 
be displeased with what she has got, and further adds 
that the commissioners of all the countries have declared 
themselves satisfied with the way in which the allot- 
ments have been made out. Under these circumstances, 
it is to be hoped that British manufacturers will, in their 
own interests, make the most of the space that has been 
given them, so that this section will not suffer by com- 
parison with that of their foreign competitors. 


THE SUMMER TRAIN SERVICES—BRITISH 
AND FRENCH. 
By CHARLES Rovus-MARTEN. 

In undertaking a general review of the summer train 
services provided by the various railways of Great 
Britain, as I have done in these columns for some years 
past, I do not pretend to offer a minute record of such 
services or even every detail in the improvements which 
may have been effected. Such a performance would 
require exclusive occupation of a whole issue of THE 
Eneingzr. Nor do I intend to deal with those so-called 
“ new and accelerated routes " which are mere revivals 
of previous seasons’ timings. But on this occasion I 
purpose to supplement my notes of British improve- 
ments with some information as to what is also being 
done on the other side of the Channel. 

Beginning with England, I take the railways, according 
to my usual practice, inthe order of “‘ Bradshaw’s Guide.” 
This brings the Great Western first on the stage. 

A new corridor express leaving Paddington at 7.25a.m., 
and running to Bristolin 2h. 42 min., with stops at Reading, 
Swindon, and Bath, is one very creditable novelty. The 
“longest non-stopping journey in the world,” Padding- 
ton to Exeter, 194 miles, by the 10.30 a.m. down Falmouth 
express, is retained without quickening, but now has two 
rivals in the 12 noon and 2.57 p.m. up trains from 
Exeter, which are timed to run to Paddington in 
8h. 50min. and8h.53min. The latter ran last summer, 
so the former is the only one which, strictly speaking, 
belongs to this season. Still, it is highly creditable to 
any railway to have three runs of 194 miles without stop. 
The former of these up trains is the 11 a.m. from Torquay, 
which has thus been accelerated by as much as 40 min. 
to London, arriving at 3.50 instead of 4.30. But without 
desiring to carp unduly at what is in itself an immense 
improvement. I must confess my inability to under- 
stand why this train should require a solid hour from 
leaving Torquay to starting from Exeter, only 26 miles 
distant. Even allowing for the short bank on the branch, 
and for the stops at Torre and Exeter, a whole hour 
for 26 miles does seem excessive. Nor is it clear why 
ten minutes should be needed at Exeter, or, for the 
matter of that, 3h. 50min. from Exeter to London, 
seeing that the down train, which has the Wellington 
bank to face, is given seven minutes less. Still the 
improvement is great, and we may well be thankful. It 
is rather melancholy to find the 11.45 a.m. down, which 
for twenty years or more was booked to reach Exeter in 
4} hours, now given 4h. 24min., or nine minutes extra, 
and the 3p.m. 4h. 22min., or eight minutes additional. 
So also the lengthened time given to the 1.20 p.m. down 
train—now 1.15—is regrettable. Similarly one laments 
to see that the two up expresses which in broad-gauge 
days enjoyed such world-wide fame, now need ten 
minutes longer to run from Exeter to London than was 
required by the morning one thirty years ago, although 
the Swindon stop has been shortimad | by six minutes. 

But it is on its northern main line that the Great 
Western takes its most important new departure. Last 
year it had one express, which ran from London to Birm- 
—- without stop, and was timed to do the 1294 miles in 
2 h. 27 min., but did it once or twice in 9 or 10 minutes 
less. This year it has two, and one makes the journey in 
two minutes less time, or in 2 h. 25 min., or at an average 
booked speed of 53°5 miles per hour. And this train 
slips coaches at Leamington, 106 miles, in 1 h. 57 min. 
from London, the mean speed for that run being 54°4 
miles per hour. It also gets to Shrewsbury in 38 h. 
85 min., 5 minutes quicker than last year’s best time. 
These are substantial improvements. The 8.35 p.m. 
express to South Wales, vid the Severn Tunnel, has been 
accelerated since last summer by 2 min. between London 
and Bath, and now does the 106 miles 70 chains in 
1 h. 58 min., thus giving the Great Western another first 
run out of London at over 54 miles per hour, which no 
other railway can boast at the present time. 

To the London and South-Western Railway also credit 
has to be given for some very noteworthy improvements. 
Chief among these are the two really fine expresses that 
run daily from London to Bournemouth, Dorchester, and 
Weymouth, and vice versd, starting from Waterloo at 


9.30 a.m. and 4.10 p.m., and making their first run 
of 107% miles to Bournemouth Central Station in 
2h. 5min., representing an average speed of 51°7 
miles per hour. As the greater part of the first 56 
miles to the summit of Litchfield Tunnel is on a 
rising ient, many miles at about 1 in 250, and as 
speed has to be greatly reduced at the Northam curve 
and double junction, this involves some extremely 
smart locomotive work. But the performance is not 
by any means concluded when Bournemouth is reached. 
These trains are timed to reach Dorchester, 1354 miles, in 
2h. 47 min., and Weymouth, 142} miles, in 3 h. 4min. 
Moreover, the distance of 15 miles 2 chains from Dorches- 
ter to Wareham is booked to be run in 15min. from 
start to stop, or at the rate of 60°1 miles an hour, the 
fastest timing in Great Britain. The booked times in the 
opposite direction are mostly the same, but four minutes 
more are allowed between Weymouth and Bournemouth 
and one minute less at the latter station. Another pro- 
gressive step associated with these excellent trains is that 
the antiquated and vexatious stop at Vauxhall to take 
tickets is wisely abolished, a reform which might advan- 
tageously be extended to other up expresses on the 
South-Western system. In the same direction goes the 
long-needed improvement of the 4.15 p.m. up fast train . 
from Exeter, which for six years had its Salisbury- 
London run spoiled by an absurd stop at Wimbledon, to set 
down a milk-can, I believe. This stoppage is now dis- 
continued, and the train runs through from Salisbury, 
though it is still unfortunately stopped at Vauxhall for 
tickets. The elimination of the Wimbledon delay, how- 
ever, enables three minutes to be saved. The midday 
express from Exeter is five minutes slower than it was 
last summer. 

Little needs to be said as to the southern lines. The 
London, Brighton, and South Coast has taken off its 
one fast train, which ran once a week during the winter 
between Victoria and Brighton in 60 min. each way 
for the 503 miles, carrying a limited number of first- 
class Pullman passengers only. Since last summer the 
3.50 p.m. down from Victoria and the 5.45 p.m. from 
Brighton have been quickened by 5 min., but the time 
that remains shows 70 min. for the 503 miles. The South 
Eastern and Chatham-Dover lines offer no novelties of 
engineering interest. The South-Eastern Continental 
mail trains are slower between London and Dover than 
they were fifteen years ago. 

The Great Eastern improves its excellent service of 
last year in respect of long non-stopping runs, and 
frequent good trains. The London to North Walsham, 
non-stopping run of 131 miles, is retained, as also that 
of 121 miles from Yarmouth to London ; but to these is 
added another from Lowestoft to London, 117} miles in 
2h. 48 min. 

On the Great Northern last summer’s trains have been 
mostly reinstated, but the new Manchester service has 
undergone one important alteration since it was esta- 
blished in March last. The Manchester train, which then 
started from King’s Cross at 9.20 a.m. and ran to Notting- 
ham without a stop, leaves 65 min. later, calls at Gran- 
tham, and gets to Manchester 70 min. later, thus taking 
5 min. longer, and losing the London-Nottingham run 
without stop, the longest hitherto done on the Great 
Northern. All the Manchester trains on this line are 
necessarily retarded since last year, owing to the new 
arrangements with the Great Central, under which the 
Great Northern has eleven miles further to go, its run- 
ning powers being to Manchester Central and not to 
London-road. 

Like the Great Northern, the London and North- 
Western in most cases contents itself with reviving the 
remarkably good and frequent express services of last 
summer. But it introduces one important and most 
acceptable novelty in the shape of an express, timed from 
Euston to Birmingham in 2} h., with a 5 min. stop at 
Rugby. This excellent train leaves Euston at 2.35 p.m., 
and reaches Birmingham at 4.50. It makes its first 
run, viz., to Rugby, in 93 min. for the 82} miles, the best 
timing yet given for that journey. Deducting the 
5 min. stop, the running time from Euston to Birming- 
ham is 2h. 10 min., with no allowance for loss in 
slackening for the stop and in starting afresh. Evidently 
Birmingham in 2 hours,” which has been a North-Western 
ideal for nearly forty years, is now within an appreciable 
distance of realisation. A noteworthy change has been 
made in the timing of the 11.50 p.m. sleeping-car express 
from Euston to Scotland. Its time to Crewe, its first stop, 
has been cut down by 4 min., leaving 3 h. 1 min. for 
doing the 158 miles, or at the rate of 52°6 miles an 
hour. These 4 min. are added to the 2 h. 40 min. pre- 
viously allowed for the 141} miles from Crewe to Carlisle, 
thus lowering the average over that length from 52°8 to 
51°6 miles an hour. It may be remembered that the 
length over which the speed has been quickened is 
worked by Mr. Webb’s new four-cylinder compounds of 
the Black Prince class, and the later distance by the 
ordinary coupled type. 

An interesting novelty in the up services is a breakfast 
train leaving Liverpool at 8 a.m., calling only at Stafford 
and Willesden, and reaching London in 4} hours. The 
9.45 a.m. ‘luncheon ” from Liverpool—another 4} h. train 
—also calls only at Stafford and Willesden. 

Excepting as to the reproduction of last year’s summer 
trains, the Midland time-tables introduced their principal 
changes before July. The most important novelty since 
last year is the new 9 a.m. express, which runs from St. 
Pancras to Manchester in 4} hours vid Nottingham. 
That is to say, it goes the longest way round, yet makes 
the quickest journey to Manchester. It is a capital 
train, and marks a distinct advance. There is, as usual 
in the summer, one 4} h. up train, that leaving Man- 
chester at noon. The adoption of excellent corridor 
trains for the Anglo-Scottish service is another dis- 
tinctly progressive movement on the Midland. 

The North-Eastern resumes its best trains of last 


year, and in one case accelerates its previous best. The 
1.55 p.m. from York is now timed to reach Darlington, 
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44} miles, in 48 min. This is at an average rate of 55:3 

iles per hour; thus the North-Eastern now “ties ” with 
its East Coast partner, the Great Northern, in respect of 
maximum booked speed. 

Although the Great Central, by ceasing to run on Great 
Northern rails, loses its previous fastest timed run, that 
from Grantham to Retford, 33} miles in 36 min., it 
comes out this month with a timing, which, while less 
sensational in appearance, is still more meritorious in 
point of locomotive work. Its 5.15 a.m. newspaper 
express is timed to make the first run, Marylebone to 
Leicester, 103 miles, in the even two hours, or at an 
average rate of 51:5 miles per hour. Considering the 
numerous difficulties that have to be surmounted, this is 
splendid work if time be kept. The best Great Central 
expresses between London and Manchester are now 
accelerated to 43 h., and the Marylebone-Leicester 
run is done by several trains in 2 h. 9 min. and 
2h. 10 min. : 

The Lancashire and Yorkshire Railway does not offer 
any material alterations this summer, nor do the various 
lines of minor importance. 

Crossing the border to Scotland, the North British 
revives its summer services of last year, including the 
run of 63 min. from Berwick to Edinburgh by the 
2.27 a.m. train (7.45 p.m. from King’s Cross), the distance 
is 57} miles, so that the booked speed is 54:7 miles 
per hour. The Glasgow and South-Western maintains 
the status quo ante, and so does the Caledonian, the 
latter continuing its timing of 33 min. for the 32} miles 
from Forfar to Perth, = 59:1 miles per hour. This, 
however, is beaten now by the London and South- 
Western between Dorchester and Wareham, mentioned 
above. The Highland line has opened its direct route 
from Aviemore to Inverness since last summer, and now 
times the Perth-Inverness journey in 38}h. instead 
of 4h., the distance, however, being reduced from 
144 miles to 118. The North of Scotland no longer has 
its fast morning train from Aberdeen to Huntly, and 
generally shows retardation rather than quickening. 

On the whole, while there are few startling novelties, 
this season’s services are good, and exhibit some distinctly 
progressive features. I append a list of what appear 
to be the best runs on the various main lines of 
Great Britain. Nothing timed at a lower speed 
than 50 miles an hour is given, or, indeed, is worth 
giving in these days, when booked speeds exceeding 
50 miles an hour are so common. In addition to the 
fastest booked runs, I have given also those timed at 
54 miles an hour or more, so far as I have been able to 
discover them. It will be noticed that» neither the 
London, Brighton, and South Coast, the South-Eastern, 
the London, Chatham, and Dover, the Highland, nor the 
North of Scotland qualifies for this list :— 


Speed. 
mls. chs. h.m. miles 
hr. 


L. & 8.W.... Dorchester-Wareham (twice) 15 2... 0.15 ... 60-1 
Cal. ... ... Stirling-Perth... ... ... ... O85 ..: 
Cal. ..._... Perth-Aberdeen ... ... ... 89% ... 1.87 ... 556 
G.N. ...... Peterborough-Finsbury Park 733 ... 1.20 ... 55°3 
G.N. ... Hitchin-Huntingdon ... ... 26% ... 0.28 ... 
N.E. .... ... York-Darlington ... . 44 .. 0.48 ... 553 
N.B. ... Berwick-Edinburgh . 57 13... 548 
L. & S.W.... Okehampton-Yeoford ... ... 1 . 0.16 ... 544 
G.W.... ... Paddington-Leamington(slip) 106 1.57 ... 543 
G.W.... ... Paddington-Bath ... ... ... 106 70 ... 1.58 ... 54:3 
G.E. .... ... Trowse-I[pswich ... ... 4 0.50 ... 54:3 
G.N.... ... Grantham-Doncaster ... 50? ... 0.56 ... 54-1 
N.E..... ... Darlington-York ... ... 444... 0.49 ... 54:1 
Mid. ..._ ... Kettering-Kentish Town 70 B85 
L.&N.W.... Rugby-Crewe... ... .. 75% Sis... 1.25... 583 
G.C. ..._... Manchester-Birkdale ... ... 484 .. 0.53 ... 52:9 
G.C. .... ... Marylebone-Leicester ... 103 
L,Y. ...... Southport-Salford ... 
&. & 8.W.... Carlisle-Dumfries ... 0.39 ... 50°7 


Crossing the English Channel into France, we are at 
once met by such a galaxy of splendid timings as must 
unhappily make the majority, at any rate, of our 
British runs “ pale their ineffectual fires.” One might 
have thought that last year’s list of those on the Chemin 
de Fer du Nord was sufficiently wonderful. But this 
summer witnesses a remarkable advance even upon 1898. 
The Rome express is actually timed at 60°5 miles an 
hour from Paris to Amiens, and at 57*2 thence to Calais 
Pier. That is to say, the entire journey of 1853 miles 
—two miles farther than from Euston to Manchester— 
is done in 3 h. 15 m., including a 5 min. stop at Amiens, 
in the 3 h. 10 min. running time. When shall we see trains 
running between London and Manchester in 3 h. 10 min. ? 
And this is no mere fancy timing, that exists only on 
paper, for as readers of THe ENGINEER will remember, 
in the experiments at which I was present last year, and 
which were preparatory to these accelerations, the runs 
were made with ease in less than even these notable 
times. Next, the ‘‘ Nord” express has again been 
quickened, and now is timed from Paris to St. Quentin 
in exactly 100 min. for the 953 miles, representing an 
average rate of 57:4 miles per hour. As in last year’s 
experiments we always did that run in 92 min., or less, 
and once in 85} min. net, it will be seen that here, too, 
nothing impracticable is prescribed. The Paris-Lille 
services show an acceleration which is no less remark- 
able in view of the greater weight of the trains. An 
express leaves Lille daily at'7 a.m., and reaches Paris at 
10, thus convering the distance of 155} miles in 3 h., 
including three stops—Douai, Arras, and Longueau—of 
8 min. in all; thus leaving the actual travelling time 
2h. 52min. This spoils the look of our best London 
and Doncaster trains. The final run into Paris is timed 
at 56°4 miles per hour. We have no such last run into 
London. The down express runs from Paris to Arras 
without a stop, 119} miles in 132 min., or at 54:1 miles 
per hour. Our best train from London to Newark with- 
out stop—only } mile further—is allowed 8 min. longer. 

Then there are several other new runs between Paris 
and Longueau Junction, timed at 55:8, 54°5, 539, and 
52°6 miles per hour. The new express to Brussels is 
booked as running from Paris to Feignies, 143} miles, 
without stopping, in 2h. 46 min., or at 51°8 miles per 


hour, but I have not yet received information whether 
or not this train makes an intermediate stop for water. 
I should imagine it to be probable, as I doubt whether even 
the new eight-wheeled tenders can carry enough water 
for so long a run witha heavy train. Further particulars 
of this season’s splendid timing on the Northern line will 
be found in the subjoined list. I may mention that it 
does not include some of the fine trains of last year 
which still run, and are booked at from 50 to 54 miles 

er hour, as these remain unchanged. They must there- 
ore be added to this list to obtain a complete record of 
the best Nord expresses. 

But another French railway has sprung at a bound, 
and with startling suddenness, into a position in respect 
of smartness which runs even the Nord very close, and 
utterly eclipses every English line, indeed, every British 
railway save the Caledonian. The Paris-Orleans line has 
made some astonishing accelerations this month. Most 
surprising of all is its special express from Paris to 
Bordeaux, which is timed to do the 363 miles to the St. 
Jean Station in 6h. 42 min., or at the average rate of 
just 54 miles an hour, including all stoppages. We have 
nothing in Great Britain which can at all compare with 
this; and, so far as I can remember, even America has no 
long-distance timing. The intermediate timings are no 
less brilliant. 

Starting from Paris the first run, viz., to Orleans (St. 
Aubrais) is done at 55°5 miles per hour; thenext, Orleans to 
Tours (St. Pierre) 57-9; then Tours to Poitiers at 55:1; 
Poitiers to Angouléme at 57°2; Angouléme to Bordeaux 
at 57-4. Is there anything else like this anywhere? I 
am not aware of it. The journey in the opposite direc- 
tion is hardly less remarkable, consisting as it does of 
runs timed successively at 57°4, 57°2, 56°0, 54:1, and 541 
miles an hour. There is another train which runs from 
Paris to Bordeaux in 7 hours 5 min., or at an average 
rate of 51:7 miles an hour, including all stoppages. This 
train has the following succession of start-to-stop book- 
ings :—52°2, 54°8, 52:1, 54-2, and 547 miles an hour, and 
the corresponding return train 53°7, 53°5, 52°8, 52°1, and 
51°6 miles an hour. There is also a third fast up train 
which has runs at 50°0, 57-2, 50-0, 52:1, and 51°6 miles an 
hour. England can show nothing like those complete 
journeys; our best, from King’s Cross to Edinburgh, 
393 miles, in 7 h. 45 min., representing an average of 
50°7 miles an hour, and from Euston to Glasgow, 401} 
miles in 8 hours, or 50°2 miles an hour, being nowhere in 
comparison of mere speed. The question of loads and 
gradients is another matter with which I shall deal when 
I come to describe the actual performances of these 
marvellous programmes. 

But my list of French marvels is not yet exhausted. 
The often forgotten Chemin de Fer du Midi, the Southern 
Railway of France, takes this month a most creditable 
third place, and in its turn entirely beats all our English 
speeds with the single exception of the one London and 
South-Western run. Taking on the express brought from 
Paris to Bordeaux by the Orleans line, the Midi runs it 
first to Dax, 92 miles, in 105 minutes, or at 52°5 miles per 
hour, and then from Dax to Bayonne, 31 miles, in 33 
minutes, or at 56°3 miles per hour. Returning, it does the 
31 miles from Bayonne to Dax in 34 minutes, or at 54°7 
miles per hour, and the 67} miles from Morcenx to 
Bordeaux in 72, or at 56°2 miles per hour. This is 
amazing for an inland cross-country line. 

About the rest of the French main lines there is not so 
much to be recorded. The Ouest makes a most creditable 
new departure by cutting off ten minutes from the time 
from Paris to Rouen, which now stands at 102 min. for 
the 863 miles, representing an average of 51 miles per hour. 
The Est takes out the stop at Longueville of its morn- 
ing express to Belfort and the east, and makes a first 
non-stopping run of 1033 miles to Troyes in 124 min., 
averaging 50°2 miles per hour. Its other excellent runs at 
50 miles an hour or just under, including that from 
Paris to Rheims, 963 miles in 116 min., are continued. 
Among these is its very creditable continuation of the 
Calais-Basle expresses. The Paris, Lyons, and Medi- 
terranean maintains the curiously irregular timing of its 
long list of expresses, which, for instance, are allowed suc- 
cessively 2h.17 min., 2 h. 29 min., 2h. 23 m., 2h. 16 min., 
2h. 20min. (thrice), and 2h. 31min. for the 96} miles 
from Paris to Laroche; and 2h. 20 min., 2h. 2min., 
2h. 15m., 2h. 26min., 2h. 19min, 2h. 23 min. (thrice) ; 
and 2h. 35min. for the 99} miles from Laroche to Dijon, 
each being without an intermediate stoppage. The up 
runs are equally variegated. The best Paris, Lyons, and 
Mediterranean run is Laroche to Dijon, 99} miles in 
2h. 2min., but that is only at 48°8 miles per hour. The 
Paris, Lyons, and Mediterranean Railway of France is a 
sort of counterpoise to the South-Eastern Railway of 
England. 

I append a list of the best new timings on the various 
main lines of France, ignoring those that do not average 
50 miles per hour, and giving as many as I can discover 
of those which equal or exceed 54 miles per hour :— 


Railway. Between. mls. hr. min. Bp 

Nord : 
Paris-St. Qaentin ... ... ... 95 
Amiens-Calais Pier ... 104 
Paris-Longueau... ... ... ... 79 ... 1.25 ... 55°8 
Amiens-Boulogne Ville ... ton... Lt”... 
Arras-Longueau... 40 ... 044 ... 54°5 
Longueau-Paris... ... ... ... 79 ... 1.28 ... 53°8 
Calais Pier-Amiens ... ... ...104 ... 1.57 ... 53°3 
Longueau-Creil ... 47% ... 0.54 ... 52°8 
Paris-Feignies ... TES 

Orleans : 
Orleans-Tours ... ... ... ... 604 ... 1.12 57°9 
Angouléme-Bordeaux ... ... 874 ... 1.81 57°6 
Bordeaux-Angouléms ... ... 87 1.31... 57°6 
Poitiers-Angouléme... ...... 70! 1.14 ... 57°2 


Railway. Between. mls. pr, hr, 
Orleans : 
Angouléme-Poitiers ... ... ... 7 
Angouléme-Poitiers ... ... ... 7 
Poitiers-Tours ... Cm 56°0 
Paris-Orleans 74 1.20... 55°5 
Tours-Poitiers ... ... ... ... 624 
Orleans-Tours ... ... ... ... 69! 
Angsuléme-Bordeaux ... ... 87! 
Poitiers-Angouléme ... ... 70 
Tours-Orleans (twice) ... ... 6 
Orleans-Paris (twice)  ...... 74 
Bordeaux (Bastide)-Angouléme 8245 ... 1.32 ... 
Angou’éme-Poitiers ... ... ... 70h 119 
Tours-Orleans ... 69. 
Orteans-Paris 74 . 1.26 51°6 
Bordeaux-Angou!éme 874... 1.48 50°0 
Midi: 
Dax-Bayonne ... ... ... ... 3l 0.31 56°3 
Bordeaux-Dax ... ... ... ... 92 . 145 52°5 
Ouest: 
Paris-Rouen 86} 1.42 51°0 
Est: 


It may be interesting to supplement this table by 
appending a list of the fastest of these runs in their 
order. I give only those timed at 55 miles per hour and 
upward :— 

hr.min. Speed. 
Nord-—Paris-Amiens... 605 
Orleans—Orleans-Tours ... 
Orleans—Angouléme-Bordeaux 
Orleans—Bordeaux-Angouléme 
Nord—Paris-St. Quentin... 
Orleans—Poitiers-Angouléme 
Orleans—Angouléme- Poitiers 
Nord—Amiens-Calais Pier 
Orleans—Angouléme-Poitiers 
Nord—Longueau-Paris ... 
Midi—Dax-Bayonne... 
Midi—Morceux-Bordeaux 
Orleans—Poitiers-Tours ... 
Nord—Paris-Longueau ... 
Orleans—Paris-Orleans ... 
Orleans—Tours-Poitiers ... 


I may remark that all these railways use the four- 
cylinder compound engines designed by M. de Glehn, of 


1 


the Société Alsacienne, Belfort, which were fully 
described by me in Tae EnGtneer on several occasions 
last year. 


THE INSTITUTION OF NAVAL ARCHITECTS AT 
NEWCASTLE-ON-TYNE. 


Tue summer meetings of the Institution of Naval 
Architects at Newcastle-on-Tyne were resumed on 
Wednesday, 19th inst., in the hall of the Literary and 
Philosophical Society, Westgate - road, the Earl of 
Hopetoun in the chair. 

No less than 107 gentlemen were admitted as members 
and associates of the Institution, this being the largest 
number ever elected at any of its meetings. It was 
remarked by the president that this result was largely due 
to the indefatigable efforts of Mr. P. Watts, who had 
constituted himself a recruiting officer on behalf of the 
Institution. 

Mr. P. Watts then read his paper on “ Elswick 
Cruisers,” which will be found on page 99. 

The discussion on this paper was commenced by 
Admiral Sir E. Freemantle, who stated that during the 
late war between China and Japan he was very much 
impressed with the efficiency of the Japanese cruisers— 
built at Elswick—and the way in which they were worked. 
When the Chinese torpedo boats tried to make a dash 
from Wei-Hai-Wei the flying squadron came out, headed 
by the Elswick cruisers. These vessels did the most 
work, and the most successful cruising during ;the war. 
He was glad that Sir Wm. White was present, for that 
gentleman would be able to explain how it was that the 
vessels of the Terrible class, which were so much larger, 
were, to put it plainly, less powerful. With regard to 
coal and ammunition supplies, he believed that not only 
should there be colliers attached to every fleet, but there 
should be ammunition ships, and hospital ships also. 
He would like to have heard more, particularly with 
regard to the firing powers of the Elswick ships. He 
believed that now-a-days they should look round the ship 
and see what they could dispense with, such as above- 
water torpedo tubes, kc. The same applied to the four 
anchors and cables. If one were to ask the Admiralty 
to take one of these anchors away, the Admiralty would 
reply, “Oh, no; that ship always had four anchors.” 
But the n:w ships had only three. He wished they had 
some of the Elswick cruisers in the Royal Navy. 

Mr. Thornycroft remarked, regarding these cruisers, 
that one of them had gone ashore in the Channel, and 
remained there throughout a stormy sea for several days, 
and had yet come off without sustaining serious damage. 
This tended to show how strongly built these vessels 
are. 
Professor Biles said that when ships were built by alarge 
organisation everybody in it wanted to have a say and to 
suggest something which they thought would improve 
the ship, and so as the result of the faults that had been 
found in earlier ships, all the suggested improvements 
could be put into the new ships. Hence with a large 
number of people, each having something in view, 
great many things would get into the vessel which, if it 
were left to the judgment of an individual man, would 
not be put in. This might perhaps explain why the 
Admiralty vessels did not in all cases carry so much 
useful and effective weight in relation to total displace- 
ment as is found in the Elswick vessels. 

Sir Edward Reed said Mr. Watts had been asked by 
Professor Biles to give fuller details of the weights. He 
would like to see whether they could not, before a future 
meeting of the Institution, get someone to exert his 
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rsuasiveness with Sir Wm. White on the one hand, and 
with Mr. Watts on the other hand, and get them freely 
to disclose all their statements of weights, and to 
make them the subject of a special paper to be read 
before that Institution. He thought that the Elswick 
designs owed much of their excellence to the fact that 
Mr. Watts had succeeded in making every necessary 
clement of protection available for strength as a special 
matter of study. It was possible to design a ship and 
then to begin to think about its protection and the 
things it had to carry. He was not aware of any undue 
economies of weight in the Elswick designs. Sir William 
White had not the same freedom that Mr. Watts had in 
connection with the designing of ships. The Admiralty 
and many others had a voice in the design, not to mention 
Sir William’s subordinates. He appealed to Sir William 
White and to Mr. Watts to contribute, perhaps jointly, 
a paper on a future occasion setting forth the real secrets 
in that matter, and explaining why the Elswick ships 
differed from the Admiralty ships, and to give fuller 
details of weights. 

Sir William White said it would be a great misfortune 
if the work of that Institution degenerated into criticism of 
the professional capabilities of any of its members, or that 
it became a medium for discussing, on very imperfect 
information, Admiralty policy. He referred to his long 
connection with Elswick, and said he had a full knowledge 
of the principles upon which the Elswick ships were de- 
signed, and he had full and latest knowledge of Admiralty 
policy and of Admiralty methods. Admiral Freemantle 
rejoiced in a newly-acquired freedom. If the Admiral 
and other officers of eminence would devote their energies 
to helping those who had to design ships to carry out 
this economy of weight and equipment the naval architects 
would be much obliged. Working at Elswick in close 
touch with the engineers, they were working also in 
closest touch with colleagues who had everything to do 
with ordnance, gun mountings, and the armaments of 
ships in every detail. Those who had not had that advan- 
tage hardly knew how much they missed. It had been 
his lot to have held up for his admiration and imitation, 
in the Admiralty, ships for the design of which he was 
responsible before he went to the Admiralty. He would 
like to remind the meeting that he had behind him at the 
Admiralty the most perfectly -equipped experimental 
establishment inthe world. He took exception altogether 
to the suggestion that in the Admiralty one was at a dis- 
advantage in the selection of form. Quite the contrary. 
Was it to be suggested that the Admiralty oflices were in 
any way behind the times, with regard to structures and 
materials of warships? Heclaimed that they were prepared 
to face comparison with the world. Propulsion was largely 
a matter in which they were dependent upon the marine 
engineers for skill, enterprise, and constant progress. 
Was there any justification for the suggestion that in 
Admiralty practice they were failing to advance? The 
charge that was most frequently made at present was 
that they were advancing too fast. As to the disposition 
of the weight which came into armament, equipment, 
and protection, there might be infinite opinions as to the 
form of the best distribution. They had heard from 
Admiral Freemantle of what he considered to be the in- 
suflicient armament of some of their ships. They might 
have quadrupled the number of gunsin the Powerful, but 
would they have increased the fighting efficiency? If 
history was to be trusted, all naval actions had been 
determined by the slaughter of men or by the loss of 
morale and fighting power of the men on board the beaten 
ships. Whilst active offence was a valuable quality, it 
was important to consider the question of defence. 
They did not know how the dispcsable weights 
of the Elswick ships were disposed, and, if he 
were Mr. Watts, he would not tell them. As 
to speed, it was the commonest thing for him to see 
tabulated statements of speeds of ships which rested 
upon no common measure whatever, neither of the 
power developed, nor the condition of the ship at the 
time of trial, nor the duration of the trial, nor, in some 
cases, the means of testing the speeds. In steam trials 
of warships ‘‘ jockeying’’ was not yet extinct, but the 
the Admiralty did not “jockey.” He did not want them 
to think that he was applying these remarks to the 
Elswick steamers. If anyone accepting the conditions 
laid down for the design of any vessel belonging to the 
Royal Navy, for which design he—the speaker—was 
responsible, could show him how, taking the conditions 
at the time at which the ship was designed, he could 
produce a vessel superior to the design which was then 
accepted, he should be very glad indeed to see that 
demonstration. He was not infallible. He could only 
claim that he had not spared himself in the public 
service. If he had sought his comfort, he should never 
have left the Elswick works. Elswick was the place, 
above all others, where a man could work free from any 
limitations which must be enforced elsewhere. It had 
been his business to inform himself of the work of 
others, and he publicly acknowledged the enormous 
obligations under which he laboured to his pro- 
fessional brethren outside the Admiralty, and amongst 
them he included Mr. Watts. 

Mr. Watts briefly replied, and with reference to 
the requests by Professor Biles and Sir Edward 
Reed for details of the weights in the Elswick cruisers, 
he said his firm did not propose to furnish particulars of 
their weights, nor did they propose to give their specifica- 
tions and drawings. They had given their results, which 
he was prepared to affirm were accurate, and there was 
no jockeying about them. 

Mr. F. T. Marshall then read a paper on ‘The Boiler 
Arrangements of Certain Recent Cruisers,’ which we con- 
clude on page 99. 

A brief discussion followed, in which Sir John Durston 
and Mr. Yarrow took part. 

Mr. H. F. Swan’s paper on “Ice breakers,” which we 
printed last week, was then taken. 

Being invited by the President to speak, Admiral Maka- 
roff, of the Imperial Russian Navy, said the problem laid 


before the builder of the Ermack was very difficult. They 
wanted a ship that would be able to go into the Neva River 
drawing 18ft. 6in. Then it was necessary that she should be 
strong enough to deal with Baltic ice, with about 10,000- 
horse power. The ship was also designed to be able to 
go tothe Polar regions, so that in the summer-time,when the 
Baltic was free from ice, she might do useful work elsewhere. 
But difficulty was nota thing before which English engineers 
gave way. In building the Ermack, the constructors had 
found out exactly the way to deal with the difficulty, and 
the ship, in the Baltic ice, had proved a success. He 
was in charge of the ship; and they did not ask ‘‘ what 
sort of ice is before us?” but ‘ where is the ice?’ And 
then, having seen the ice, they charged it at full speed. 
The ice could not withstand the enormous pressure, but 
gave way before the vessel. He spoke in high praise of 
the vessel’s bulkheads, and of the necessity, generally, of 
having the bulkheads of vessels absolutely watertight, 
ensuring this by testing them with water right up to the 
deck. This was, as a rule, neglected, because shipbuilders, 
knowing that orders were given to the lowest tenders, 
had to build cheap ships, and could not be expected to 
do more than they were paid for. Admiral Makaroff said 
it was proposed to make further trial of the Ermack in the 
Polar seas, to see how she would deal with the Polar ice. 


On Thursday the members reassembled in the Hall of 
the Literary and Philosophical Institution, with Sir 
Edward Reed in the chair, when Mr. A. F. Yarrow read 
a paper on ‘‘Some Experiments having reference to the 
Durability of Water-tube Boilers,” which was given in 
ull in our issue of last week. 

In the discussion that followed, Sir John Durston said 
that at the Admiralty they were at present engaged in 
tests upon nickel steel tubes for water-tube boilers, but 
the experiments were not yet sufliciently advanced to 
enable him to report any results. He would, however, 
remark that they had found that the material, when 
manufactured into tubes, gave excellent results, showing 
ductility about equal to that of mild steel. Being, how- 
ever, electrically negative to mild steel, there was a likeli- 
hood of a destructive galvanic action being set up, which 
further experience might perhaps enable them to prevent 
either by the use of zinc plates or otherwise. 

Mr. James Riley said he was glad to find that an alloy 
of steel and nickel—that with 20 to 25 per cent. of 
nickel—which he had experimented upon so many years 
ago, and recommended to the Institution for such purposes 
as are now being contemplated, was at last being looked 
into and a use being made of it. Year after year had he 
been pointing cut the merits of this alloy, and no notice 
had been taken of his advice until now. It was, however, 
satisfactory to him to find that the labour of many years 
was at last bearing fruit. He was surprised to learn from 
Sir John Durston that the Admiralty results showed no 
higher ductility than ordinary mild steel, as all his 
experiments had shown the alloy to be much more 
ductile than that material. It is true he only tested it 
as a metallurgist would, and did not deal with an article 
manufactured from it. But he felt sure that the 20 per 
cent. nickel alloy would prove to be all that engineers 
could wish of it for the purpose of boiler tube manufac- 
ture. By-and-bye, perhaps, nickel would be cheap 
enough to allow the entire boiler to be made of the same 
material, and then all fear regarding galvanic action 
would cease. 

After a few remarks from Mr. Thornycroft, Lieut. 
Horton, U.S. Navy, Sir William White, and Sir Edward 
Reed, Mr. Yarrow replied briefly. 

Mr. G. B. Hunter, of Messrs. C. S. Swan and Hunter, 
Limited, of Wallsend, then read a paper on “ Large Atlantic 
Cargo Steamers,” of which the following is an abstract :— 


Mr. Hunter said that since 1891, and more especially since 1894, 
there has been a great increase in the size of cargo steamers 
employed in the Atlantic carrying trades. Until 1895 there were 
no British cargo steamers of more than 6500 tons gross register, 
except the Bovic, 6583 tons gross register, and Cevic, 8,301 tons 
gross register, of the White Star Line, built by Harland and Wolff 
in 1892 and 1893 ; the Samoa, 6839 tons gross register, and Maroa, 
6802 tons gross register, owned by Messrs. Crow, Rudolph, and 
Company, Liverpool, and built by Messrs, W. Doxford and Sons in 
1892 and 1894—and always excepting the Great Eastern. 

Of merchant steamers—both for cargo and passengers— 6000 tons 
gross register and over, according to a return of Lloyd’s Registry, 
there were building in March, 1895, ten vessels, and in March, 
1899, fifty-four. Among the largest cargo, or partly cargo, steamers 
now building are the Saxonia and Ivernia, of about 13,200 tons 
gross register, for the Cunard Company, by J. and G. Thompson 
and C, 8, Swan and Hunter, Limited, respectively. Of merchant 
steamers, 10,000 tons gross register and over—cargo and passenger 
—there are now building in British yards eighteen vessels, includ- 
ing the Oceanic, about 17,000 tons; in German shipyards, nine ; 
and in French shipyards two vessels. Having referred to a table 
giving the dimensions of some recent st s, he proceeded 
describe the leading characteristics of the Atlantic ship of the 
future. Such a vessel may be designed to carry not less than 
12,000 tons deadweight, with cubic capacity for 20,000 tons of 
cargo at 40ft. per ton, and 1000 tons of fuel. This would require 
dimensions approximately as follows:—Length between perpen- 
diculars, 500ft.; breadth, 60ft.; depth moulded, 36ft. to main deck ; 
44ft. to shelter deck. The draught of water lcaded would be 
about 27ft. 6in. 

The specifications should not be allowed to include any items 
that will not earn 20 per cent. per annum on their cost, to cover 
insurance, depreciation, interest, and profit. The steel decks need 
not be sheathed with wood, neither should wood sheathing be 
fitted on the double bottom. For cargo-discharging appliances 
there is no need for a donkey boiler, and there should be not less 
than twelve to fifteen steam winches cf the best description. 

As regards strength, his experience has been that with good 
work, Lloyd’s scantlings for large steamers, with some little addi- 
tions, have proved sufficient for Atlantic weather. The largest 
ships we have built have proved perfectly strong enough after 
three or four years’ work. Farther experience is required to prove 
whether the larger steamships built on the present rules will stand 
ten years’ heavy Atlantic work equally well. Itis probable that 
they will. Very few Atlantic cargo steamers have sufficient water 
ballast, From some of the continental ports considerable quantities 
of outward cargo can usually still be shipped. From British ports, 
our somewhat one-sided free trade, together with the McKinley 
tariff, has so diminished exports to the United States that, except 
to a certain extent by some special lines, there is no outward 
cargo, or scarcely any, to be carried. It is necessary, therefore, to 


make the outward passage in ballast—that is to say, water ballast. 
The 500ft. 12,000 tons deadweight steamer should have not less 
than 4000 to 4500 tons of water ballast, of which 1700 tons can be 
carried in the double bottom tanks, 2000 tons in two “ deep tanks,” 
one aft and one forward, at about the quarter length, midway 
between the engine and boiler space and the stem and stern, and 
8CO tons in ‘tween deck” tanks between the main or upper, and 
first lower decks, 

Large steamers are more easy and economical io drive than 
small ones. When they run in a regular line in turn with 
smaller steamers it is desirable for them to be fast enough to make 
up on the voyage for the longer time they take in port to load and 
discharge than the smaller steamers, In the Atlantic larger power 
is required than for Eastern trades. It is understood that one at 
least of the great lines trading te the East is carrying cargo at only 
9knots. With head winds, steamers of similar power to that in 
the Atlantic would be reduced sometimes to about 6 knots. A 
ship, 11,700 tons deadweight, and another, 11,500 tons deadweight, 
steam 1] knots average loaded, consuming 45 tons per day of north 
country coals; a third of 10,700 tons deadweight, 12 knots, con- 
suming 52 tons per day—those steamers have forced draught but 
not Serve tubes. The three-cylinder ee engines, 
with single-endedeboilers working at 180lb. to 2001b. pressure, 
and Howden’s system of forced or Brown’s system of induced 
draught, are economical and durable, and as satisfactory, on the 
whole, as any other design that has been tried. 

The point of difficulty is the question of shafting, and 

articularly of the propeller shafts. It is recorded in ‘ Lloyd’s 

ist” that 173 steamships were disabled in 1898, mostly 
in the Atlantic, through fracture of shafting. It is stated 
that fifty-three similar accidents occurred in April, May, and June 
this year. This can only be regarded as highly unsatisfactory. 
The causes usually assigned for these accidents are: the practice 
of steaming outwards from Europe to American ports in ballast— 
and generally with very insufficient ballast—the lightness of steel 
ships, and the reduction of their draught in ballast trim due to 
their floors and their lower lines, forward and aft, having been 
made so much fuller than formerly. He did not consider those 
causes entirely sufficient to account for the remarkable increase in 
the number of shafting casualities that bas occurred during the 
last two years. They undoubtedly have much to do with the trouble, 
but some of them have been in operation for many years. He 
thought it might be taken as established that the diameters of 
shafting, and particularly of propeller shafts, as required by the 
rules of the Registry Associations and the Board of Trade, have 
been, and are still, insufficient. The Committee of Lloyd’s 
Register have already increased their requirements for propeller 
shafts about 16 per cent., and it is believed that they have under 
consideration the necessity of a further increase. For large 
steamers carrying 10,000 or 12,000 tons of valuable cargo, the ship 
and cargo being valued at perhaps £300,000, duplicate engines and 
screws should be provided. In ships of about t. long or more 
it may be said that twin engines are also necessary for handling 
the steamers in confined spaces, 

It would be interesting to know the experience of other 
builders, but our own experience has been that the cost of building 
with the ordinary appliances is considerably greater per ton in 
very large ships than in smaller ships. The cost per ton diminishes 
as the ships increase in size up to 5500 tons or 6000 tons dead- 
weight, but gradually increases from 6000 tons deadweight upwards, 
The increased cost of handling the materials for big ships finally 
determined his firm to provide’ steam or electrical power, not only 
for hoisting the materials, but for transporting them and placing 
them in position. In considering the structural arrangements 
necessary for supporting overhead cranes, the advantages to be 
gained by protecting the workmen in our uncertain climate from 
the weather, appeared so great that they determined to provide 
not only lifting appliances, but a complete shelter over the ship- 
building berths for the larger class of steamers we were building. 
They now therefore have covered-in sheds 50Cft. long, with glass 
roofs and with closed-in sides from about 14ft. above the ground 
upwards, over two of our building slips. In each of these, two 
electric travelling cranes are provided on rails running the full 
length, and with jibs revolving below the cranes, so that any part 
of the ships building can be reached. One of the shed roofs is 
also used to support an outside cantilever crane commanding a 
space of 500ft. in length by 60ft. in breadth, on which a third 
steamer can be built. 


In the discussion which followed, Professor Biles stated 
that the reason why cargo steamers had not been made 
larger sooner was that the docks and the harbours at both 
ends were not of sufficient size. The reason why large 
steamers were more profitable when they could get the 
limitation of draught removed was that the resistance or 
horse-power to a given speed varied as the square of the 
dimensions, whereas the weight-carrying varied as the 
cube of the dimensions. He was not quite sure that Mr. 
Hunter had chosen the best depth in proportion to 
the breadth. One disadvantage was that they did not 
get as much capacity as they might; another, that they 
got too much stability when they were going to the west- 
ward in ballast; whilst a third was that their steamer 
was not quiteso strong. Ifa space in a ship was to be 
for safety, and not for cargo-carrying, it seemed only fair 
that that space should not be charged for tonnage. The 
position of the deep water-ballast tanks did not seem to 
him to be the best position in all respects. He was not 
sure that tanks immediately forward and aft of the 
machinery space were not in a better position for the 
strength of the ship. Certain strains came upon a ship 
when she was on the crest of a wave ; and if they put the 
weights amidships they reduced the strains. Mr. Hunter 
had said that, until 1895 there were no British cargo 
steamers of more than 6500 tons gross register. In 1892, 
he, Mr. Biles, was connected with the placing of an order 
for two steamers, both British vessels, which he thought 
were over 9000 tons. He believed, indeed, that they 
were nearer 10,000 tons, and they hada carrying capacity 
of 10,000 tons deadweight. They were ordered in 1892, 
and finished at about the end of 1893, or the beginning of 
1894. He wished to ask Mr. Hunter as to the strength 
of these large ships forward, going to the westward in 
ballast. They, with their large flat surfaces, seemed to 
have a facility for coming to loggerheads with the sea 
and getting their bottoms staved in between the frames. 
Had Mr. Hunter had any experience of that sort of thing, 
and, ifso, what precautions did he think it was necessary 
to take to avoid suchan unfortunate state of affairs ? 

Mr. West said that with vessels designed with fine lines, 
and for a high speed, the proper place for the deep-water 
tanks was immediately before and abaft the machinery 
spaces. But the vessels in question were so much swelled 
out towards the two ends, that it was necessary to shift 
the positions of the tanks. He used the word “‘ necessary” 
advisedly, because he had seen cases where mischief had 
undoubtedly arisen from the large weight of the water- 
ballast in the middle of the ship. Mr. Hunter spoke of an 
increase of 100 per cent. in the strength of propeller 
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shafts. He considered that more than sufficient, and 
where he had had a free hand he took from 30 to 50 per 
cent. more than Lloyd’s rule. As long as they could 
construct their engines to drive one propeller without 
inconveniently increasing the size of the various parts, 
he believed that for cargo-carrying purposes a single 
screw had the advantage, because the cost of mainten- 
ance was very much less. 

Mr. Cory was also of opinion that 100 per cent. was 
too great an increase in the size of shafts, because it 
involved large bosses. He preferred to improve the 
material of the shaft by making it of nickel steel, as he 
had recently done in the case of a ship. Mr. Hunter 
had referred to the impracticability of governing expan- 
sion engines. Aspinall’s governor did practically control 
the speed of the ship in racing, and did it very efficiently. 
He would very much like to have a guarantee as to the 
advantage of building these large ships. He was sorry 
to say that his experience did not quite come up to the 
20 per cent. mark. 

After a few remarks from Colonel Swan and Mr. Angier, 
Mr. Leslie Denny, of Dumbarton, said he thought a 
great deal of Mr. Hunter’s method of carrying the 
water ballast tanks right out to the side. In re- 
gard to the shafting, he would like to know how 
many of the disablements of 173 vessels in 1898 were 
due to running across the Atlantic in water ballast. He 
thought that if the vessels were properly loaded down 
with ballast, the 100 per cent. would not be required. As 
to twin screws, he thought that there was no question 
of the advantages of these. He questioned whether so 
many breakages had occurred with twin screws as with 
propellers. 

Mr. Milton, of Lloyd's, partially answered Mr. Denny’s 
question. He said that of the 173 vessels 89 were 
classed on ‘‘ Lloyd’s Register.” He could not speak of 
the rest. When they remembered that a very large 
proportion of British steamships was classed with Lloyd’s, 
they must not think that 89 out of 173 was an unusually 
large number to be classed in that society. Of the 89, 
26 were in ballast at the time of the breakdowns, 30 were 
stated to have been loaded, and there was no record as 
to the condition of the remaining 33. Out of the 89, 
45 were engaged at the time of the casualty, or on their 
previous voyages, in the Atlantic trades. If these vessels 
were not in ballast at the time of the breakages, it was 
probable that they were in ballast a short time before, 
because it was not very easy for Atlantic steamers to get 
cargo on the outward voyage. Mr. Hunter had stated 
that it was the bending stress on the shafts that caused 
the accidents. If they knew what caused the strain, 
they might learn how best to remove it. The effect of 
bending strains on shafts was very much intensified by their 
irregular sections, the sections necessarily having liners 
put upon them, and having these liners in pieces. Many 
shafts were condemned owing to accidents which occurred 
atthe endsoftheliners. A very great good wouldresultfrom 
having these liners made continuous, and he thought 
that, now that the attention of engineers had been drawn 
to the subject, there was a growing tendency to put con- 
tinuous liners on all new screw steamers. When Mr. 
Hunter suggested that they should make their shafts 100 
per cent. stronger, he ought not to have forgotten the fact 
that the greater proportion of shafts that were runnin 
now were running well and giving satisfaction even at 
the present sizes. There were vessels which, when put 
into a particular trade or treated in a particular way, 
gave perfect satisfaction with their shafting. Other 
vessels, with the same scantlings and the same sizes, 

ave the trouble. It all depended on how they were 
ooked after. It was exceedingly difficult, sometimes, to 
persuade owners of the importance of drawing their 
shafts in. He knew of many instances where the shaft 
had been drawn in, and condemned as soon as it was 
seen. It was the screw shaft which generally failed. 
The screw shaft was always made a little larger than 
the other shaft. It failed because the strain to which it 
was subjected was an impulsive strain, whereas the 
strain on the other shaft was more regular. He did not 
think that it would be wise to largely increase the strength 
of screw shafting without increasing the strength of the 
other shafting which did not give any trouble at present. 
For a time some friends of his were troubled with broken 
propeller blades. Each time they renewed the blades 
they made them stronger. They did not have 
any further trouble with the blades finally, for now 
all the breakages had been transferred to the screw 
shafting. 

Sir Wm. White, with reference to twin screws, ven- 
tured to ask Mr. Hunter by what process of analysis 
which satisfied his scientific mind he got out the 
narrow limit of 5 per cent. between the twin screw and 
the single screw. Perhaps, if he had put another cal- 
culator on to the work, he might have found that the 
5 per cent. was the other way. As ships grew in size, so 
the necessity for duplicate propeliers was being universally 
recognised. 

Mr. Hunter, replying, said he had ventured to calculate 
upon the shelter deck as giving him some of the longitu- 
dinal strength which he required. The reason that he 
had not put the tanks in the middle was that there, he 
thought, that the weights would have been too great. 
He apologised to Professor Biles for having overlooked 
two ships the Professor mentioned, but said that their 
existence had very little or no effect on what he had to 
say. He did not think that the increase in the strength 
of shafting—100 per cent.—was excessive. 

Herr Von Kodolitsch’s paper on “‘ Experiments on 
Thrust-Block Friction ” was next read. 

The author said that in the various text-books for 
marine engineers are to be found various data about the 
internal friction of marine engines, and we know 
approximately the proportion which exists between indi- 
cated horse-power and brake horse-power. But we know 
very little about how much we lose in the thrust block, 
tunnel bearings, and stern tube. To determine at least 
the amount of friction lost in the thrustblock, he had 


carried out a series of experiments to ascertain what 
percentage of the indicated horse-power is lost by 
friction. 

The thrustblock used was fitted with conical roller 
bearings and white metal collars, either of which would 
take the thrust by simply reversing the block. The 
propeller shaft was set vertically, and loaded on the 
to 


To sum up the whole experiments in a marine engine 
of 600-horse power 136 revolutions and 12 knots speed 
of the ship, 29°75-horse power are lost in the thrust 
block if of ordinary construction, and 2°4-horse power are 
lost if the thrust block is made on the roller system. 

After a brief discussion the meeting adjourned after 
passing a hearty vote of thanks to those who had given 
such a favourable and generous reception. 

The week’s proceedings were fittingly terminated by a 
most enjoyable excursion to Lord Armstrong’s seat at 
Cragside, near Rothbury, at which a company of about 
400 of the members of the Institution with lady guests 
was present. Luncheon was served in a marquee 
erected in the grounds. The party returned to Newcastle 
in the afternoon in time for the express trains to 
the south and north, after having had a most enjoyable 
and profitable week on the Tyne and Wear. An account 
of the visits to important works will be given in a future 
issue. 


SIR ANDREW NOBLE ON THE RISE AND 
PROGRESS OF RIFLED NAVAL ARTILLERY. 


WE only propose here to make a general review of Sir 
Andrew Noble’s paper read before the Naval Architects at 
Newcastle-on-Tyne, reserving certain features for future 
notice. It is hardly necessary to observe that the paper is 
of special importance. Apart from the weight the statements 
may themseves carry, is to be remembered the fact that Sir 
Andrew was selected by Lord Armstrong, when the Arm- 
strong gun was first adopted, as the most able professional 
artillerist that he could meet with, and that from that time 
Sir Andrew took his place, as we think will be allowed, as 
the foremost pioneer of artillery in England, Elswick 
initiating not only almost every advance that was made in 
artillery in this country, but some of the most important in 
the artillery world. Of these the one of most practical in- 
fluence is undoubtedly the introduction of quick-fire 
ordnance, and so completely was the question grasped, and 
the lead taken from the beginning, that while the earliest 
Elswick quick-firing pieces had theirsightsfixed on the cradles, 
and thus rendered unaffected by recoil and available for use 
during loading, this principle on which the French Chamber 
some years laterinsisted asessential to quick laying and firing, 
was so slowly apprehended that in the Chicago Exhibition in 
1893 but few quick-firing pieces had their sights fixed on the 
non-recoil portion of the mountings. The development of 
the long ‘‘ new type” guns in this country, with their slow 
burning charges and enormous muzzle velocity and energy, 
was due mainly to Sir Andrew. The system of mounting the 
trunnionless guns, and subsequently the small compact 
carriages with brakes of extraordinary efficacy and power, 
must be attributed to Rendel and Vavasseur respectively ; 
but all come under the head of Elswick designs, and at 
Elswick individual assignment is rather discouraged. How- 
ever, enough has been said to show any readers who may 
need it the great weight that should be given to the state- 


§| ments in Sir Andrew’s paper, and we must proceed to deal 


with the paper itself. 

We may begin with the forward bound that artillery science 
took in England with the introduction of the Armstrong 
breech-loading gun, the chief gain being at that time in accu- 
racy, guns not having up to then been made sufficiently strong 
to bear the strain required to give a long projectile a high 
velocity, though the short length of piece was responsible 
for greatly increasing this difficulty. This was the day of 
wrought iron coil guns, and admirably they answered their 
purpose until steel was brought to the high standard it 
subsequently attained. The breech gear caused some trouble 
in larger calibres in those days, but the 40-pounder was an 
admirable gun. Iron and steel carriages soon came in, and 
gradually the investigations made in connection with the 
Explosives Committee rendered it possible to give higher velo- 
cities to elongated shot, and in 1877 the investigations of Noble 
and Abel enabled 2100 foot-seconds to be reached in 6in. and 
Sin. guns. Besides the gain in energy, which was nearly 
75 per cent., the variation in velocity now enabled the laws 
of perforation to be investigated in a way that had hitherto 
been impossible. The introduction of quick-firing guns 
proper had been suggested to Sir Andrew Noble by the suc- 
cess of the machine pieces. The natural complement of 
these was smokeless powder, and these came in nearly 
universally together, smoky powder, we may observe, 
lingering strangely long in the otherwise advanced arma- 
ments of the United States, and even exhibiting its power 
of hindrance in the recent war. Sir Andrew dwells on the 
sentiment of regret with which he at an early period gave 
up the black powder, with which he had worked so con- 
spicuously, for smokeless powder, more particularly cordite, 
which, with absence of smoke, gave 50 per cent. increase of 
muzzle energy for a given pressure, advantages which it was 
necessary to secure at the cost of increased erosion and 
wear of bore produced by smokeless powder, due, in Sir 
Andrew’s opinion, to three causes—heat of combustion, 
pressure, and motion of products, not to chemical action. 
This view has been established by many experiments. There 
is some reason, however, to hope that the temperature of 
explosion may before long be diminished. 

With cordite very high velocities are possible, but for 
many reasons they do not give energy in the best way. 
With an aluminium projectile Sir Andrew obtained from a 
6in. gun 100 calibres long a muzzle velocity closely approach- 
ing 5000 foot-seconds. 

To come to practical results with quick-firing guns. In 
an early experiment a 5in. gun got off ten rounds in six 
minutes sixteen seconds, that is, before the then service gun 
had fired its second shot. 

The improvements in mountings embodied specially the 
principle of recoil in the line of fire at all angles ofelevation. 
In 1890 the pedestal mounting with cradle was introduced. 
This is extremely strong, and involving no roller paths, the 
deck may suffer considerable distortion without interfering 
with the working of the piece, There is a 3in. shield 
balanced and attached by means of flexible straps,so as to 
save the carriage as far as possible from transmission of 


shock when the shield is struck. An actual test of the 
behaviour of this mounting for a 4°7in. gun under 
the attack of 3 and 6-pounder guns showed its superiority 
to one with a rigidly-fixed shield, the latter being disablea 
after one round from each of the above guns, while the 
former bore four rounds from a 3-pounder, six from a 
6-pounder, and two from a 4-7in. gun before it was disabled - 
and had the pedestal been made as now, of forged steel, it 
would not have yielded as it did; even as it was, the damage 
could have been rectified in a few hours. At Elswick, cast 
steel cradles were replaced by those of forged steel in 1894, in 
consequence of the moulders’ strike, and a superior and more 
trustworthy design has thus come in. The progress in effi. 
ciency is seen bya comparison between the 32-pounder of 6-3in, 
bore of 1850 and the 6in. 100-pounder gun of the present day, 
The former hasa muzzle velocity of 1600 foot-seconds, the latter 
2570 foot-seconds. The energies are respectively 570 and 4580 
foot-tons; but the rapidity of fire and accuracy have been im. 
proved in a still moreremarkable degree. In the target practice 
carried on by the Navy, each gun’s crew has three minutes to 
do what they can at varying ranges, beginning at 2200 
yards, diminishing to 1600, and again increasing to 2200 
yards. In H.M.S. Blake the t gun’s crew fired 
eighteen rounds, hitting the target fifteen times, while 
the total number of rounds fired by her ten guns was 
148, the target being hit 110 times. H.M.S. Royal Arthur 
did nearly as well, the best gun having fired eighteen rounds, 
and having struck the target fourteen times. After touching 
on dismounting gear, Sir Andrew’s paper then goes on to the 
arrangements for training and laying guns in swift cruisers, 
by which one man can train with electric gear through 
180 deg. in 30 seconds, and by hand through 60 deg. in 25 
seconds. With Mr. Vavasseur, Sir Andrew submitted to the 
Admiralty a mounting on which a gun could be fired at all 
elevations up to 35 deg. or 40 deg., which was tested in the 
Handy with complete success. 

A good example of armoured gun-house is furnished by 
that on the Chilian cruiser O’Higgins, which has 8in. armour 
in front, and 5in. on the sides and in rear, the trunk for the 
supply of ammunition is 5in. thick. A store of projectiles is 
carried in the gun-house, and a further supply may be 
brought up through the trunk which is generally used for 
the conveyance of cordite charges. In the O'Higgins’ gun- 
house training is effected by electric or hand gear, and in the 
twin armoured gun-houses of several Japanese cruisers the 
training gear can be worked by hydraulic, electric, or hand 
power, the projectiles and charges being dealt with as above. 

Passing to heavy guns, the 13}in. 68-ton guns of the 
Umberto are referred to as an early example of all-round 
loading, and the provision of a working chamber below the 
turntable with hoists connecting the position in rear of the 
gun with the centre of the working chamber floor. These 
features have been brought out in more recent ships. 

The original single fixed loading station of the oval bar- 
bettes of the Royal Sovereign class were succeeded by a 
better design, with alternative stations in the Majestic class 
and the Japanese ships Fuji and Yashima; and had the 
construction been less far advanced, the last five ships of the 
Majestic class might have had provision for all-round loading, 
which first found expression in the English Navy in the 
Canopus, In future, considerable weight may be saved by 
increasing the storage of shell below the turntable, and 
abolishing central shot hoists and shell rooms at the bottom 
of theship. In the Canopus the projectiles are carried to 
the gun hoists by overhead travelling cranes above the 
central hoists; in the Albion, by a revolving platform running 
on rails; and in the Shikishima, by a double overhead rail half 
moving with the hoist, and half being fixed to the ship; and 
in the Formidable, by having two shot carriages running on 
rails carried at the bottom of the trunk of the hoist. A still 
better provision, devised by Mr. Murray, appears to have 
solved this problem of supply to the gun in all positions 
satisfactorily. Sir Andrew, however, expresses a hope that 
automatic arrangements will not be pushed so far as to 
degrade the bluejacket to a mere machine, and to sacrifice 
simplicity further than is desirable. 

Sir Andrew, in passing to explosives for bursting charges 
of shells, confines himself to three kinds—gunpowder, gun- 
cotton and Melinite or Lyddite. Gun-cotton and Lyddite 
are capable of detonation, and also possess a very much 
greater potential energy than gunpowder. Distinguishing 
between the action of shells on unarmoured and armoured 
structures, he points out that in the former, that 
is in the attack of unarmoured structures, shells charged 
with gunpowder do not generally explode until they are 
some short distance within the side of the vessel, but “ with 
gun-cotton and Lyddite two alternatives have to be con- 
sidered.” ‘The shell may either be fired with a fuse and 
detonator, so arranged that the shell will burst immediately 
on impact, or it may be so arranged as to give rise to a 
slight delay or hang fire. In the first alternative the shell 
will burst instantaneously on impact—a result impossible to 
obtain with gunpowder—and in such cases a hole of very 
large dimensions, and impossible to plug, will be made in 
the side of the ship, while innumerable small fragments to 
— the shell is reduced sweep the deck in the wake of the 
shell.” 

“In the second alternative, the shell will probably burst 
inside, making only a small hole in the side of the vessel, 
but the full effect of the explosion and the destruction to 
the crew from the fragments of the shell would un- 
doubtedly be serious, and the case of dispersion of the frag- 
ments much larger from the explosion taking place inside 
the vessel.” 

“ Shell charged with gunpowder against unarmoured struc- 
tures possess, however, one great advantage. The shell will 
probably burst from 2ft. to 4ft. inside the vessel, and although 
the dispersion of fragments is not nearly so great as with 
high explosives, the large fragments into which the shell 
parts are capable of doing much more serious damage to 
any portion of the ship’s structure with which they may 
come in contact.” 

‘Tf fired at armoured structures, the results will greatly 
depend upon the thickness and resistance of the plates, 
and on the size and energy of the attacking projectile.” 
Generally, it may be stated, that armour is a most effective 
protection against high explosives, the shell in the large 
majority of circumstances bursting comparatively harmlessly 
against the armour. Even if non-fused but with detonators, 
and possessing “ sufficient energy to penetrate the plate, the 
shell will burst in passing through, but the dispersion of 
fragments is not very great. If fired without fuse or 
detonator, wet gun-cotton will not explode, but Melinite or 
Lyddite probably will, the result to a great extent depending 
on the thickness of the armour.” 

Sir Andrew then draws the following conclusions, based on 
the results of a number of experiments ;—* (1) To attack 
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unarmoured structures, a shell charged with high explosive 
is a most formidable weapon. The large quantity of explo. 
sive that can be carried and the power of immediate detona- 
tion permit the vessel to be attacked either by making 
large holes at or near the water-line, or if the shell should 
burst on board the effect of the explosion and the destruction 
to everything in the wake of the shell would be very serious. 
9) But with high explosives the shells are reduced to very 
small fragments, and even very thin steel plates resist pene- 
tration. Hence the importance of traverses ; and supposing 
a first-class cruiser to engage two smaller cruisers firing high 
explosives, one on each broadside, a longitudinal traverse of 
very moderate thickness would be a protection, the import- 
ance of which could hardly be overrated. (3) Having regard 
to the size of the holes made by high explosives in un- 
armoured structures, I regard it of great importance that, 
wherever possible, the water-line should be protected from 
stem to stern with such armour as can be conveniently 
carried, and that the same protection should be afforded 
where the guns are carried on the main deck. On the upper 
deck effective shields, and. as thick as can be conveniently 
carried, should be attached to the mountings. (4) Where an 
attack is made against thin armour, shell charged with gun- 
powder are more effective than high explosive shell, as, 
dependent on circumstances, the former can be got to pass 
through thin armour and burst inside. I doubt if shell 
charged with any explosive can be got to pass through thick 
armour without bursting. (5) There is one serious objection 
to certain high explosives as bursting charges which is not 
shared by wet gun-cotton, and that is the liability to detonate 
if struck by another projectile, or even by a large fragment. 
Wet gun-cotton is quite safe in this respect, and yet if fired, 
for example, by a fulminate, it detonates even more rapidly 
than in the dry state, This property has led certain Govern- 
ments to adopt it as the high explosives for use on board 
ship.” 

In concluding this paper the author defends the Elswick 
practice, which is ‘sometimes heard attacked, of mounting 
as many guns on the broadside as can be conveniently 
carried. Personally he shared strongly the opinion which a 
distinguished Admiral once made to him. That, supposing 
a fight between two cruisers equally ably commanded, the 
victory would remain with the ship that got in first her 
second broadside, and the victory would be more assured if 
the broadside were the more powerful. It must also be 
remembered that with our modern weapons allowance must 
be made for a gun or two being disabled without altogether 
crippling the broadside. For these reasons he preferred to 
carry as many guns as possible, even if the number of rounds 
carried per gun were reduced.” 


THE DOCKISATION OF THE AVON. 


THE LATE MR. McCURRICH’S REPORT. 

Docks Committee of Bristol, under the strong influence 
brought to bear upon its movements by the City Council, 
would seem at last to have taken a definite step towards the 
solution of the problem of river improvement and port 
expansion. Progress has so far taken no other form than 
the publication of the late Docks Engineer’s report and 
recommendations ; but that is welcomed by Bristol people, 
apparently, as a sign of new vitality on the part of the 
docks authority, and it will doubtless be hailed generally by 
a wider circle, since Mr. McCurrich’s long-delayed paper is 
an interesting contribution to engineering knowledge. A 
scheme for dockising the Avon, as was pointed out in 
Mr. McCurrich’s report of 1894, and subsequently endorsed 
by Sir John Wolfe Barry, should provide for— 


(1) A landing-stage or pier with sufficient depth alongside 
to allow of vessels drawing, say, 13{t., using the stage at all 
states of the tide. 

(2) A lock, with safe and easy access, and of sufficient 
dimensions to allow of vessels of the largest size entering or 
leaving at high-water of practically the lowest neap tides. 

(3) A dock of sufficient dimensions to allow of the largest 
vessel turning readily inside. 

(4) A graving dock capacious enough to accommodate the 
largest vessel that can make use of the entrance lock. 


The dam, Mr. McCurrich insisted, would have to be con- 
structed opposite Avonmouth Dock, and the new Floating 
Harbour thus formed ought to have, apart from the entrance 
lock, a junction lock at the south-west angle of Avonmouth 
Dock, in order that the whole of the traffic of Bristol should 
not be dependent upon one lock, and that vessels might enter 
the dockised river by means of the existing lock, dock, and 
junction lock. Assuming the dam to be constructed across 
the river at Avonmouth, it is proposed to lengthen the quay 
wall on the Gloucestershire side to 1400ft. instead of 1000ft., 
affording simultaneous accommodation for two of the largest 
vessels, and on the Portishead side to construct a quay of 
1100ft. suitable for two of the largest types of cargo steamers. 
That would give 2500ft. of quay in all, or 200ft. more than 
was provided in the plan of 1894. Seven sluices are required 
with an area of 1750 square feet, or, with the sluice area at 
the lower end of the entrance lock, 1950 square feet in all. 
Two entrance piers, which would serve as breakwaters, are 
projected, in addition to the landing-stage for the service of 
the tenders of passenger steamers, the estimated cost of the 
three works being £123,000. On the Portishead shore of the 
em are Floating Harbour, however, a mass of rock would 

ave to be excavated to afford room for two large vessels to 
turn—330,000 cubic yards—but the quay wall on that side 
could be constructed at a lower relative cost, for the reason 
that the rock rises for a considerable length of the 1100ft. to 
a greater height than the proposed bottom level, the quay 
wall on the Gloucestershire side being necessarily more 
costly, because it would have to be built in the tidal water. 
Could the quays be constructed of timber? That is one of 
the points on which amateur and professional engineers have 
been at variance. Sir J. Wolfe Barry is in favour of masonry 
for all wall-work in flood or tidal waters, more particularly 
where dredging operations must be a constant feature of the 
undertaking. The employment of timber is practically im- 
possible on the Gloucestershire shore. There, according to 
Mr. McCurrich, a masonry wall would be needed 50ft. in 
height, and of commensurate strength to withstand the 
strain of the warehouses, the hydraulic cranes, and the fully- 
laden trains which may be expected to line the Avonmouth 
Quay. Then, in a dockised river, a greater depth of water is 
required than ina dock. For large vessels a depth of 28ft. 
must be available, and since it might occasionally happen, as 
in the case of floods, that the water in the harbour was let 


out to the extent of a difference of 8ft. in the normal level, 
the quay wall of a first-class berth is bound to be of great 
height. Even if £40,000 be expended in a pumping station 
at Bristol, the work of the removal of sewage and the cor- 
rection of floods would necessitate the safeguards the late 
Docks Engineer insists upon at the sea mouth of the new 
harbour. The report continues :— 

The entrance lock would be by far the most costly work 
in connection with the scheme. For locking vessels in and 
out when the dockised river is higher than the tidal water 
outside, provision has been made for three pairs of gates 
capable of being opened in a minimum depth of water of 
15ft., the middle pair being provided chiefly with a view of 
saving water in locking. As at high water of spring tides 
the tidal water would be higher than the dockised river, 
it would be necessary to provide a pair of reverse or sto 
gates to keep the tidal water out of the harbour. At hig 
water of equinoctial spring tides the tidal water might be 
higher than the dockised river for a period of from two to 
three hours. I consider that it would be necessary to make 
provision for locking vessels in or out at such a time, and 
provision has therefore been made for an additional pair of 
reverse gates, making five pairs of gates in all in connection 
with this lock. The estimates provide for working the gates 
by direct-acting rams, as at Barry Dock and other places. 


Provision is also made for a large caisson, which could be 
used for repairs to the entrance of junction locks; and also | 
for a caisson of less height to be used in connection with the | 
large caisson for repairs to the gates of the entrance lock. | 
Two caissons are also provided to be used in connection with | 
the large sluices to the dam. 


cost, are thus summarised :— 


GAS TRAM CARS. 


Ir is now several years since the Luhrig gas-propelled 
tram cars were run for some time on the Croydon tramways. 
These cars were small and had engines developing only about 
seven horse-power. 

Later a number of cars, of about 10 horse-power, were made 
and run, but it was found that still larger carrying capacity 
was required to meet the traffic, and in 1897 twenty more 
cars were built at Lancaster similar in general arrangements 
to those already mentioned, but having engines of 14 brake 
horse-power, and with the seating capacity increased to ac- 
commodate fifty-two passengers. These cars are still at work 
on the lines of the Blackpool, St Anne’s, and Lytham Tram- 
ways Company, Limited, and of Trafford Park Tramways, 
Manchester. In the former case the cars run on an ordinary 
grooved rail 941b. per yard, having a groove fin. wide; in 
the Jatter case on a flat-bottomed rail 60 lb. per yard, the 
line being really a light railway which is used by ordinary 
steam locomotives for the operations involved in developing 
the estate. Details of one of these are given on page 86 
and below. The engines E have two cylinders C and 
C! placed in line on opposite sides of the crank, which is 
connected to the pistons by one ordinary and one fork-ended 
connecting-rod. 

The speed of the engines is 260 revolutions per minute in 
all these cars; the power is transmitted by a spur wheel 2 
on the shaft end X, and thence from the shaft Y by spur 
wheels driven by friction clutches, and by the gearing shown, 
to an intermediate shaft, and thence by chains to the axles. 


Mr. McCurrich’s conclusions, apart from the estimates of | The pinion 2 on the end of the crank shaft X gears into 
| the wheel 3 on the shaft Y. For slow speed for ascending 


The entrance lock and dam would be the most expensive | hills the clutch V V is employed to fix the pinion 4, which 


i 


portions of the scheme. If provision is made for vessels | gears into the wheel 5 on the shaft U; on the same shaft 
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750ft. long, the length of the dock, from the outer to the 
inner caisson check, would be about 1085ft.; and if the 
depth of the entrance sill is made 8ft. lower than the 
entrance sill at the present Avonmouth Dock, it would be 
about 54ft. from coping level to sill level. . . . . Thecon- 
struction of a dam across the river Avon near to its mouth 
must be a very difficult and costly piece of work. The 
traffic of the port would have to be carried on; the work 
would be subject to difficulties from high tides and freshets 
on the Avon; and the dam would have to be constructed in 
stages, so as to prevent any considerable increase of tidal 
velocity, which would cause difficulties as regards navigation, 
and also as regards scour to the bottom of the river channel. 
My estimates provide for all these contingencies, and they 
also provide for taking the foundations of the dam to the 
rock throughout. I have given a great deal of consideration 
to this scheme, and I consider it quite practicable from an 
engineering point of view. As I stated in my report of 1894, 
such a scheme would be capable of almost indefinite expan- 
sion for large vessels, and it would give great advantages to 
the trade of Bristol. 

Two estimates are given of the cost of the proposed works 
in the report dated December: 2ist. With a lock 780ft. 
between the gates by 80ft. wide, and the outer and inner 
gate sills 8ft. lower than that of the Avonmouth lock, the 
sum required would be £1,782,000. Leaving out the pro- 
jected graving dock and quay on the Somersetshire shores, 
and reducing the width of the harbour to a turning-place for 
vessels of about 620ft. over all, the expense might be cur- 
tailed to £1,569,000. But on December 22nd, after 
the last Docks Committee Mr. McCurrich ever at- 
tended, he appended to his report a note to the 
effect that it had been decided that the dockisation 
scheme must include the graving dock and quay on the 
Portishead side of the Avon. The final estimate, therefore, 
including the landing-stage and the pumping station at 
Bristol, is £1,782,000. There are sundry questions of finance, 
such as that of the cost of the annual maintenance of the 
works when completed, and those are left to a future meet 
ing of the Dockisation Committee, after the new docks 
engineer, Mr. W. W. Squire, M. Inst. C.E., has had an 
opportunity of further studying the particulars of his prede- 


cessor’s plan, 


CAR—SECTION ON A B 


is a wheel 7, which is driven by the pinion 6, operated by a 
clutch similar to that used for the pinion 4; the wheel 
(6) being larger than the latter drives the car at the higher 
speed. The two clutches V and D are actuated from the 
platform by means of the shafts 17 and 18 within a tubular 
supporting shaft. The connections between 17 and 18, by 
short levers, are clearly seen in the plan. For the purpose 
of reversing both the friction clutches V and D are thrown 
out of gear, and the claw clutch H seen in the plan and in 
the transverse section at H is put into gear, and by it the 
shaft Z, which carries the sprocket wheels 11, is operated 
without the intervention of the gearing on the shaft U, and 
hence Z rotates in the opposite direction. The chains from 
sprocket wheels 11 drive the axles by wheels 12. The 
brakes may be operated from either end of the car by the 
usual hand lever and vertical spindle pulling on either the 
chain 14 or 15 at the other end. The chain 14 pulls the 
rod O, and through the lever N and link M pulls the 
brake beam K pivoted at the top of the lever L’, and 
making use of the pin on the brake block B! as fulcrum 
pushes the adjustable connection to the lever L, and thereby 
applies the brake B on the other wheels. When the driver 
is at the other end of the car the chain 15 is used, and by 
means of the levers Q and R and the long rod 16, the rocking 
lever T is pulled, and thus motion communicated to the 
rod O and the brakes similarly applied. It will be under- 
stood that the engine E is completely enclosed under the 
seat, space at the back being found in the middle of the 
framework for the fly-wheel F. The air charge for the 
cylinders is taken in through the bonnets A and pipes P 
and the gas enters at J, the governors controlling admission 
through a very long range for various speeds; the exhaust 
passes away from the lower part of the cylinders into 
silencers § 8. 

The gas is stored in three receivers G, one being placed 
under the seat and the other two shorter receivers trans- 
versely beneath the car body. The receivers are charged to 
a pressure of ten atmospheres by means of a flexible hose, 
the time occupied in charging being about one minute. The 
pressure is controlled by regulators similar in design to those 
in use for railway car lighting, so that the pressure to the 
supply pipes J remains constant whatever the pressure in 
the receivers, 
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H. M. FIRST-CLASS BATTLESHIP VENGEANCE 


CONSTRUCTED BY VICKERS, SONS, AND 


MAXIM, LIMITED, BARROW-IN-FURNESS 


Fig. 1—SIDE VIEW OF STERN 


Cooling water for the cylinder jackets is carried in a coil 
between the inner and outer roofs. This water is renewed 
after running about twelve miles in warm weather, and after 
running about thirty miles in winter. 

The consumption of gas, with the latest cars carrying fifty- 
two people, amounts to about 34 cubic feet per car mile, 
including that used by the compressing engines at the depot. | 
The net gas per car mile amounts to about 30 cubic feet. 

The cost of traction, as shown by the working of the 
Blackpool line last summer, is as follows :— : 
Pence mile. 


9 
Water .. .. 0°13 
Oil and waste 0°10 
1°15 
Compressing .. .. 0°15 
Depreciations and repairs 0°89 

3°47 


In reply to the objection always brought forward against 
gas cars, that they smell, vibrate, and are slower than 
an ordinary mechanically-propelled vehicle, the makers 
state that the first point ce been effectively dealt with 
by the adoption of automatic cut-out lubricators, which 
prevent the admission of oil to the cylinders except when 
a gas charge is taken. There is thus no smell from the 
half-burnt oil which occurred in the early cars. The second 
has been so far reduced by proper balancing of the engines 
that the incandescent gas light is now being successfully 
used on the cars; in fact, the vibration due to the machinery 
has on measurement been found to be far less than that due 
to passengers moving about on the cars. The question of 
speed is purely a matter of gearing: the present cars run at 
rather over eight miles per hour, which is the maximum | 
allowed by the Board of Trade. The observance of this | 
maximum is rigidly enforced in the case of steam, gas, or 
cable cars, although it is very frequently exceeded by some 
of the electrical cars. 

All arrangements, we are informed, have now been made 
for increasing the power used on gas cars to suit the require- 
ments of some of the French lines, where very large, heavy 
cars are used. For these, accurately-balanced engines, of 
50 horse-power, are being made. 


THE LAUNCH OF H.M.S. VENGEANCE. 


As we briefly gave notice in our issue of the 21st inst., the 
launch of the Vengeance took place at the shipbuilding yard 
of Messrs. Vickers, Sons, and Maxim, Barrow-in-Furness, on 
Tuesday last, the 25th inst. The vessel has been built to the | 
designs of Sir William White, and she very closely resembles | 
the Canopus type—that is to say, she is a first-class battle- | 
ship, and though not quite so large as the largest battleships, | 
yet has a displacement of 12,950 tons. Our illustrations are | 
from photographs taken just prior to the launch. Fig. 1 and 
Fig. 2 are side and end views respectively of the stern, and 
Fig. 3 shows the cradle and launching daggers. These were 
automatically released by the same movement of a small hand 
lever by which Mrs. Albert Vickers performed the naming cere- 
mony and severed the ribbon connecting the vessel with the | 
launching platform. The launch itself was most successful, | 
everything being carried out without hitch. As the Ven- 
geance went down the ways she weighed 8000 tons. The ways 


consists of a belt of nickel steel cemented plates 6in. thick. 
This extends for 196ft. of her length amidships, and it has a 
vertical depth of 14ft., of which 9ft. is above and 5ft. below 
water-line. The ends of the port and starboard sides of the 
belt are connected together by nickel steel plates varying in 
thickness from 12in. to Sin. There is a protective deck of 2in. 
stee’ running the whole flength of the vessel, and being 


There are to be four submerged torpedo tubes to take 18in. 
torpedoes. The 12in. guns can be loaded in any position of 
training or elevation, and can fire one shot each per minute. 

The engines are triple-expansion, with cylinders 30in., 
49in., and 80in., by 4ft. 3in. stroke, and have their cranks : e4 
at 120 deg. apart, the high-pressure cylinders being placed 
forward and the low-pressure cylinders aft in the two engines. 
The screw shaft is hollow, and varies in diameter from 154in. 
to 174in., and the central hole varies from 83in. to 10in. inside 
diameter. There is a thrust surface of 1800 square inches for 
each shaft. There will be two main and two auxiliary con- 
densers, the former having 14,500 square feet, and the latter 
2000 square feet of cooling surface. The Belleville boilers 
already mentioned will have economisers fitted to each. The 
total heating surface will be 33,770 square feet. 

The vessel will be provided with two funnels, set 12ft. apart 
fore and aft, and two masts fitted with fighting tops. The 
funnels will be 11ft. in diameter, and will rise 90ft. from the 
grate level. The coal capacity is 1900 tons, and the vessel 
will be fitted with air-compressing engines for hoisting the 
boats in, two refrigerating machines, two coal hoists, five ash 


hoists, five blowing engines, and steam and electric machinery 
| for lighting, ventilation, &c. 


| STRENGTHENING THE SHAMROCK FOR THE 
| ATLANTIC VOYAGE, 


| THE America Cup challenger, the Shamrock, whose 
| design, construction, and advent into the yachting arena have 
| been followed and watched with such keen and widespread 
| interest, has now ended her trial spins on this side, and 
| doffed her racing spars and rig in order to be equipped with 
the rig in which she is to be sent across the Atlantic. This 
she has done at Gourock, on the Clyde, and a Clyde firm, 
| Messrs. Scott and Company, Greenock, have undertaken to 
prepare her for the voyage. Many yachting authorities who 
have examined the vessel and witnessed her behaviour in the 
| trial races are agreed that the worst chance which she has to 
| face is the probability of meeting a gale during her passage 
' across the western ocean. The conditions of the contest 
| stipulate that the challenging yacht must sail across on her 
own bottom. She may assume any rig, and she may also 
proceed under tow, but she must be floated across. This 
condition has hampered the designers of previous challengers 
in meeting the Americans on their own ground of lightness 
_ in construction; but in designing the Shamrock Mr. William 
Fyfe has allowed himself a freer hand, apparently, than his 
predecessors in producing a boat which is the acme of light- 
ness combined with all the strength necessary for racing 
purposes. The provision that has to be made for meeting 
the risks and contingencies of a voyage across the ocean is 


| therefore in her case rendered additionally important and 


| interesting to naval architects as well as to enthusiastic 
yachting men. 

Although her shell, under body, top sides, and deck consist 

| of metal plating—the composition of which, in the language 

of her owner, “is a mystery . . . . an extraordinary 

light metal, with a polish as fine ag glass”—which is for 

the most part only ;3,in. 

thick, there are stays 

i and ties behind this 


fragile shell so disiri- 
buted as efficiently to 
brace her against any 
great strains brought 
upon her when the im- 
mense area of her 
canves fills to a breeze. 
Over aud above this 
provision against racing 
contingencies, special 
measures have been 
taken to pa her for 
possible heavy weather 
on the journey across, 
and to ensure, as far as 
possible, that she will 
arrive on the other side 
in the same fit con- 
dition as she is in here. 
Every detail of these 
measures was settled 
before ever the con- 
struction of the yacht 
was proceeded with, and 
plans of this, as com- 
plete almost as those 
from which the hull 
was built, are now being 
worked from by Messrs. 
Scott and Company. 
This consists mainly 
of a system of screw 
braces and trusses spe- 
cially designed and pre- 
pared. The interior of 
the hull will be strapped 
from end to end with 
heavy stay battens, and 
screw trusses will then 
be led from side to side 
and screwed out until 
they bear hard against 
the stays. Similarly, 
screw braces will be 
led from the bilges to 
the deck, and when all 
are screwed up the hull 
will be secured against 
all chance of working 
or giving in any direc- 


Fig. 2—END VIEW OF STERN OF H.M.S. VENGEANCE 
| under impact of any Atlantic rollers that might get aboard, a 


widened out over the ram. She will have four 12in. wire 


tion. To protect the 
light-metal deck from 
bulgi or straining 


were 6ft. 3in. broad, and the inclination was Zin. to the foot. | guns, weighing 46 tons each, mounted in pairs and carried in | heavy sheathing of wood plank is being fitted, bolted to the 


She had four check anchors on each side, hung by chains from | 
single eyes carried on plates riveted to her sides. 


circular barbettes 37ft. in diameter. The upper portions of 


| supports below. From these and other preparations it would 
These | the barbettes will have 12in. armour, and those lower down | appear that, unless the Shamrock is exceptionally unfortu- 


anchors successfully checked her progress, and she wasspeedily | Gin. armour. There will also be twelve Gin. quick-firing guns | nate, she may be expected to arrive at the scene of action in 


taken in hand by tugs, and led to her berth in Ramsden | and thirty guns of smaller calibre, including 12-pounder quick- | such perfect condition 
racing purposes will 
| matter. 


dock. 
The builders claim that the Vengeance will be the first 


battleship to have been constructed throughout by one single | 120 deg., and the forward and aft guns will be able to fire right | 


The 6in. guns will be 
The angle of fire 


firers. 


in casemates having 6in. 
armour. 


or the main-deck casemates is 


that the re-fitting of her again for 
be a straightforward and simple 


The Shamrock will make the voyage across, as the 


firm, for the company will have built the hull, and supplied | ahead, and right astern respectively. There will be eight of | Valkyries did, under ketch rig, having two masts so placed as 
armour plate, engines, boilers, and armament. Her armour ' these casemates on the main deck, and four on the upper deck. | to constitute this style of rig—a compromise between a 


2 | 
) { 
| 
| 
1 | AY 
; 
| 
J 
\\ 
| 
| 
i : 


THE ENGINEER 


JuLY 28, 1899 


schooner and ayawl. The main mast will be carried forward 
in the step belonging to the racing mast, and a big mizzen mast 
will be stepped well aft over the rim of the counter. These 
masts, with the other spars, such as booms and gaffs, are of 
wood of very large proportions for an ocean rig, and of them- 
selves afford a good idea of the designer’s belief in the sail- 
carrying power of the Shamrock. All the spars involved in 
her jury, or ketch rig, have been prepared at Fairlie, while the 
gear and riggin -degeee been sent north from Millwall. It is 
expected that the yacht will be ready for entering upon her 
voyage across some day early next week. 


DOCKYARD NOTES. 


Tux Bullfinch disaster is dealt with elsewhere, but a few 
minor incidents concerning the sad occurrence may be 
briefly alluded to. Repairs to the hull were effected on 
Saturday in dock. On Monday morning the Bullfinch was 
floated out and taken to a secluded corner of the steam 
basin, and a great many hands were engaged on her—said to 
be opening up the engines for Admiralty inspection. She is 
lying alongside the Seagull, on board of which, just before 
she was put out of commission, a somewhat similar accident, 
on a minor scale, and fortunately unattended with any 
injury to her personnel, once happened. 


Tue Daily Chronicle, which now and again takes a tender 
interest in matters pertaining to shipbuilding and marine 
engineering, seems a bit nervous about the water-tube boiler. 
Tt hung a leading article upon last week’s debate in the 
House of Commons on boilers, and though unable to follow 
all its technical intricacies, we gather that our contemporary 
fears that the ‘ boiler with a German name,” the Necklausse 
(sic), coming on the top of a French one, the Belleville, will 
upset our naval officers. Poor France! It is rare indeed 
to pick up a number of Le Yacht without finding the 
Niclausse, “the boiler of our country’s ingenuity,” puffed 
up In it. 


Mr. GoscHEn’s reply was, like many of his replies, neither 
comprehensive nor quite accurate. For instance, of the 
four Russian battleships now building the Retvisan and 
Tsarevitch will have Niclausse boilers, and, probably also so 
will the Kniaz Potemkin Tavritchesky. The Polreda will 
have Belleville, because her sisters have. No doubt Mr. 
Goschen meant Niclausse when he said Belleville. Again, of 
the main reason why the Niclausse is forging ahead in 
Rassia, no hint was breathed. Technical reasons may enter, 
but the persistent champion of the Niclausse, Le Yacht, is one 
important reason of the Niclausse creeping into the Russian 
service. Again, too, Mr. Goschen said no word about the 
fact that all Russian destroyers are being fitted with Yarrow 
boilers, and that the Russian torpedo boats are being re- 
boilered with them. Moreover, in strict fact, no nation has 
adopted the Belleville in the way that we have, nor has any 
nation adopted any water-tube boiler to the same degree, 
except Sweden and Holland, and theirs is the Yarrow. 


Tue water-tube boilers most often used in the different 
navies now are :— 


Big Ships mall Craft. 

Eagland Belleville .. .. Various 
Frauce .. . All sorts, but Niclausse 

and Belleville mostly 

ce os oo Varkous. 

Russia .. -. Belleville and Niclausse Yarrow. 
Germany . Dirr(a German Niclausse) 

and Thornycroft .. .. Thornycroft. 
Japan .. Belleville .. .. .. .. Thornycroft and Yarrow. 
Holland. . os” os, ve os 
Austria .. - Belleville and Dirr.. Yarrow. 
Sweden ., ¢ 


Italy .. .. ..) Appear to be awaiting the result of other nations’ 
United States .. experiences. 


Tue United States 12in. high-explosive shell is about the 
tenth invention that would “destroy the biggest battleship 
afloat” of which we have heard quite lately. Assuming that 
the Americans find they will be abie to fire the shell with reason- 
able safety, one would never destroy a battleship. It would be 
effective, perhaps, over an area of 125ft. along one deck, and no 
doubt, supposing it hit amidships, temporarily silence all the 
casemate guns; but the odds are that, after a bit, these would 
fire again. The armoured turrets could hardly be affected. 
In any case a 13‘5in. common shell would do nearly as much 
harm, while a 16in. one would certainly do a good deal more. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: A. R. 
Emdin, to the Pelorus; H. L. Manning, to the Pembroke, for 
the Audacious, Staff Engineer: 8. Aston, to the Pem- 
broke, for the Scylla, Fleet Engineer: W. H. Michell, to the 
Vivid, for the Edgar. Eagineers: H. T, Yeats, to the Pembroke, 
for the Cygnet; W. UC. Stevenson, to the Pembroke, for the 
Bittern, Assistant Engineer: J. H. C, Hearn, to the Diadem, 


WESTINGHOUSE GAs ENGiINES.—A demonstration of its latest 
form of gas engine was given on Wednesday last by the Westing- 
house Electric Company, Limited. ‘The company has fitted up, in 
a building in Chelsea, an electric generating plant on a fairly ae 
scale. There are in all five gas engines and dynamos, ‘There is 
an engine of 10-horse power, one of 25-horse power, and one of 
50-horse power, Each of these is connected toa four-pole Westing- 
house dynamo by means of leather belting. ‘Then there is an engine 
of 55-horse power, and one of 150-horse power, each directly con- 
nected to a dynamo bolted to the same bed-plate. The 150-horse 
size was ranning at 240 revolutions per minute, and under various 
loads, thrown on and off suddenly ; ‘‘ racing” was almost entirely 
done away with, the rise in speed, judging by the rise in voltage 
of the dynamo, being quite smal]. ‘This was also done with one of 
the smaller engines, with like results, We have already had 
occasion to allude to this engine in our columns. In appearance it 
bears a strong resemblance to an ordinary steam engine. The 
smaller sizes have two cylinders, those of 50 and 150-horse power 
being provided with three; they are inverted, and the working 
parts are boxed in. The supply of air and gas can be adjusted by 
means of smal! hand levers, provided with a dial and pointers. 
The governor, which consists of a vertical shaft with a ball 
governor, is said to be a proportional meter, which preserves the 
proportions between the gas and air, whether the engine is 
running empty or at full load. The ignition is electric, and is 
worked by small dynamos run off the engine shafting, All the 
engines seemed to be running well, with small noise and little 
vibration. There was no poceeriie flicker in tho lights ; on the 
cdatrary, they werd remarkably steddy, 


IMPERIAL JAPANESE TORPEDO BOAT DESTROYER SAZANAMI, 


On Thursday, the 20th inst., the official trial took place of the Sazanami, the fourth Japanese torpedo 


boat destroyer constructed by Messrs. Yarrow and Co. 


, and as this trial is somewhat exceptional as regards 


the high speed combined with, the low air pressure, we give particulars of it below. The vessel was launched 


on Saturday, the 8th inst. 


The trial took place in the presence of Constructor-General Sasow, Captains Kurobe 


and Kondo, and Lt.-Commander J. Takenouchi, the commander of the vessel. 
Particulars of Ojjicial Trial, July 20th, 1899, 


Load carried, 35 tons. Duration of trial, three hours, Coal burnt during the three hours’ trial, 154 tons, 


8 First | Second | ye | Me: Second Mean o 
Hour. (boilers). receiver. | Vacuum | Air. | Time. Speed. Mean. 
11.24 25. | 0 8 2 3 29°268 
| | 20°850 
11.34 | 50 389°2 151 | $2°432 30°910 
| | 
11.43 51 103 | 24% | | 3890°5 2°2 29°508 31°119 
| | 31 268 31°183 knots 
11.53 514 105 24} 1°25 1 49 33°027 31°298 
| | 1°32 | 
12. 2 514 10} 248 | 1°20 395°3 2 i} 29°629 31°405 | 
1°481 
12.11 | HOE 10} 25 1:18 | 3890°5 1 48 33°333 
Means ... 230 243 389°6 


Mean revolutions for three hours, 392°09 = a mean speed during three hours of 31 -382 knots per hour. “Mean air pressure, 1%i , 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of Mechanical 
Engineers is held this year in Plymouth, which, with 
Devonport, Stonehouse, and Mutley, form a very large 
town indeed, beautifully situated. About 8300 members 
and visitors have taken part in the proceedings. The 
meetings have been held in the Guildhall, a very hand- 
some building, excellently adapted to the purpose. The 
proceedings commenced on Tuesday morning, when Sir 
W. H. White and the members of the Institution were 
welcomed by the Mayors of Plymouth and Devonport, 
supported by Mr. J. E. Bone, chairman of the Stone- 
house District Council. 

Sir W. H. White replied in suitable terms. A long list 
of names of new members and associates was then read. 
They numbered over 100, representing the largest addition 
known tooccur at one time in the annals of the Institution. 

The first paper read was by Sir F’. Bramwell on “‘ The 
South Devon Atmospheric Railway.” 

As the paper is quite unintelligible without a large 
number of dia s, which are not yet available, we 
must postpone its publication. There was no discussion. 

Mr. Champness then read his paper on the “‘ Launch 
of a Battleship,’ which will be found on another page. 
There was no discussion. A few remarks were made by 
one speaker on the cambering of the ways, and Pro- 
fessor Scott, of New Zealand, expressed surprise that 
something in the way of permanent launching ways or 
cradles was not used. Sir W. H. White explained that 
the modern system of launching was the result of years 
of experience, and that all attempts to depart from it had 
ended in disappointment, as, for example, the case of the 
Great Eastern, when an able engineer thought that he 
could improve on the practice of the naval architect. 

The next paper read was by Mr. T. H. Gibbons on 
“ Railway Viaducts in Cornwall, Old and New.” There 
was no discussion. 

After an exceedingly badly-served luncheon, laid in 
the pier pavilion, about 300 members and visitors went 
on an Admiralty steamer to Devonport Dockyard. As 
time was limited, and the place large, verylittle was seen— 
or at least seen tc advantage. The most noteworthy was 
the first-class battleship Bulwark, 17,000 tons, which, 
although only begun four months ago, is so far advanced 
that she will be launched in September next. A visit 
was paid to the Implacable, being completed under the 
splendid new 100-ton shears. The Ocean lay in the 
stream ready for her steam trials, which began on 
Wednesday morning. 

From the dockyard a large number of members pro- 
ceeded to the Public Hall, Devonport, where the free- 
dom of the town was conferred on Sir William 
White, who, in acknowledging the presentation, said 
it was no easy task which came to him that day, but 
he assured them that he felt the honour done to him to 
the bottom of his heart. It was not a difficult thing to 
face criticism, but to come to his native town again, and 
to look upon faces which he had not seen for years, and 
to hear the kind things spoken of him by the Mayor, 
was not an easy thing to face. Nor was it easy for him 
to say how much he thanked the Mayor and his 
colleagues on the Council for the great, honour they had 
done to him in making him the first freeman of the town 
of Devonport. The honour was all the greater, because 
on that occasion he was associated with two gentlemen 
who, living at home, had served their town, and in doing 
that had served their country as faithfully as any men 
could do, and who, now far on in life, were to be justly 
honoured by those among whom they had toiled. The 
honour done to himself was done because of his position 
asa public servant, and because they believed that to 
the best of his ability he had tried to fulfil his duty. 
He could honestly claim in the face of the world that | 
that, at least, he had done. It had fallen to his lot, 
through no choice of his own, to occupy at a time of an | 
exceptional character a position which necessarily 
involved large responsibilities and no small effort. | 
After referring to the “old spirit which felt and knew | 
that the existence of this country and the continued , 
prosperity of the Empire depended on its supremacy at 
sea,” he went on to say that he found, in talking with | 
friends, that there was an ideal individual called a 
Director of Naval Construction, or Assistant Controller | 
of the Navy, who dwelt in cloistered seclusion, and out | 
of an inner consciousness evolved designs for new types | 


| of ships. 


He did not know that man. He might exist, 
but he certainly did not exist in this country. he man 
who was responsible for the design and construction of 
ships in England needed to be no cloistered recluse, but 
a man who lived his life in the world, who knew what was 
going on all the world over in matters affecting his work, 
and who was alive to the progress of mechanical science 
and the application of science to the means of offence 
and defence. He could be no recluse, but had to know 
men and things, and when he had done his best to put 
into shape the result of his thinking, there came the time 
when he might be his own most severe critic, for in his en- 
deavour to secure the best results he inight have failed 
to reach his own ideal. He was not one who at all objected 
to criticism. On the contrary, he believed it to be whole- 
some and good, and within proper limits, to be one of 
the best helps a man could have in doing such work as 
his. Standing there that day and thinking of forty years 
ago, when for the first time, as the result of competitive 
examination, he entered the dockyard with the full dig- 
nity of an apprentice, it seemed little short of a dream 
that within his own personal recollection such changes 
should have occurred. He well remembered as a boy 
boating in the Sound, and seeing the sailing ships come 
home—ships that had been on distant stations, and had 
no steam power, but had armaments exactly of the cha- 
racter of that with which Nelson fought. He remem. 
bered perfectly well the earlier days of the steam recon- 
struction of the Navy. It was not that he was a Methu- 
selah ; butthat thing had moved so fast. The St. George 
had been built as a three-deck line-of-battleship when he 
first planted his foot on her deck ; and she was then being 
cut down to a two-decker. Since then they had seen 
the armour-clad reconstruction, changes of type, increases 
in speed, improvements of armour and armament, and 
the introduction of the torpedo. In fact, so rapid was 
the movement of these things that people spoke as 
if a ship was obsolete before she was launched. They 
were proud to give to men and officers the best weapons 
that the skill, and science, and industry of this country 
could produce, but when all that had been done they 
had what they had always had—a race of seamen, keen, 
courageous, without fear, capable, and daring, and 
therein lay England’s real strength. Whatever his 
work in the world might have been, he owed much 
to the training he had in Devonport. His first school- 
master, the late Mr. Marles, ‘was an alderman of 
the Corporation, who understood and taught the 
elements of science as few men taught them. His 
other teacher was his old friend Mr. Rae, who was for 
many years in the dockyard, and through whose hands 
had passed large numbers of young men who were 
now filling positions of responsibility and distinction 
throughout the world. Mr. Rae on one occasion said 
to him, ‘We schoolmasters have to suffer some 
things and to find our consolation in other ways than 
our personal success. We help, and teach, and for- 
ward young men continually, and they go past us, and 
we stand still.” He only spoke the word which many 
may utter when he said they did not forget 
their debt to him. He did not think much of a man 
who forgot his native town, and he assured them 
Devonport still held a warm place in his heart, and that 
he watched the development of affairs there with the 
keenest interest. When he heard of the extension of the 
borough and the advances which were being made, and 
saw the public spirit displayed by such institutions as 
the technical schools—when he saw the signs of life 
everywhere, and the oid walls broken down, and the old 
trenches filled in, in many ways besides the material, he 
thought, as a native of Devonport, and as one of its 
freemen, he might say the future of the place was well 
assured. So long as they had men who would devote 


| time, and talent, and money to the place, young as the 


town was—it was only two centuries old—it would 


| prosper, and what it might become no one could tell. 


He did not think the neighbouring town of Plymouth 
would do anything but rejoice in the prosperity of Devon- 
port, and certainly, if he might speak for old Devonport 
boys who had gone away, whatever good fortune might 
betide the town, it would be welcomed most heartily by 
those who were far away. 

Subsequently the new Technical Schools were opened, 
and the first day’s proceedings concluded with the annual 
dinner. 

We must reserve our report of the proceedings of 
Wednesday and Thursday for our néxt impreysion. 
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OUR FIRST LARGE CRUISERS, 


AmonG the ships enumerated in an approximate sum- 
mary of the shipbuilding and marine engineering work 
executed on the Thames within the past twenty-one 
years, given in our issue of _December 80th, 1898; two 
vessels were mentioned, which it was our intention to 
have more fully noticed had not other pressing matter 
had claims on our space at the time. The vessels 
alluded to are H.M. first-class cruisers Blake and 
Blenheim, sister ships: the first- named, built at 
Chatham, and engined hy Messrs. Maudslay, Sons, and 
Field, of Lambeth; and the second, at Blackwall, by 
the Thames Ironworks and Shipbuilding Company, 
and engined by Messrs. Humphrys, Tennant and Co., 
of Deptford. 

The internal arrangement and economy of a modern 
cruiser, though not of the very latest type, will be 
interesting to many of our readers not conversant 
with the details of ships in general, or those of warships 
in particular. We are glad therefore to be able to give 
them, through the courtesy of Messrs. Maudslay, Sons, 
and Field, a section showing the interior of H.M.S. Blake, 
the elder of the two sister ships before referred to; a 
vessel which, at the time she was designed, was the 
largest and most powerful unarmoured cruiser ever pro- 
posed to be built for the British Navy; and to explain 
briefly the purposes which each of the compartments 
shown in our supplement serves in the general economy 
of the ship. In what follows it will be understood that 
our descriptive matter applies equally to the Blake and 
Blenheim, they being built from the same lines, of the 
same kind of material, and fitted in every way in a 
similar manner. 

Pefore entering, however, into the detail of the internal 
arrangement of the ship, it is necessary that her principal 
dimensions, &c., should be stated, to enable the reader to 
appreciate the work which devolved upon her designer in 
providing within limited dimensions and displacement, 
the necessary structural strength to make the ship an 
efficient fighting machine, adequate space for her pro- 
pelling machinery and its adjuncts, room for the safe 
and proper stowage of ammunition, stores, &c., together 
with sufficient accommodation for the berthing of the 
whole of her officers and crew. 

In the early part of April, 1888, instructions were issued 
for preparations to be made at Chatham Dockyard for 
the construction of a new type of first-class cruiser, 
designed by the Chief Constructor of the Navy—the 
present Sir W. H. White, C.B.—which was to surpass in 
speed, coal endurance, protection, and armament any- 
thing ever before attempted. The dimensions to be 
given to this vessel were :—Length between perpendicu- 
lars, 375ft.; breadth, extreme, 65ft.; loaded displacement, 
9000 tons ; with a mean water draught of 25ft. 9in. No 
such ship had been added to the British Navy since the 
date—1861—of the Warrior. She was to be constructed of 
steel, without side armour; but her vital parts were to 
be protected by a curved steel deck extending the entire 
length of the ship, and she was to have propelling 
machinery, driving twin screws of 20,000 indicated horse- 
powcr, to enable her to attain a continuous steaming 
speed at sea of 18} knots an hour, or 22 knots at full 
power on the measured mile. 

From the foregoing particulars of requirements, readers 
will not be surprised to know that in length, tonnage, 
displacement, and propelling power, the Blake was 75ft. 
longer than any of the belted cruisers then existent, had 
4000 tons more displacement than any previous vessel 
of her class, and her engines were fully 8000-horse power 
in excess of those of a first-class battleship of her date. 
The tender for the construction of her machinery, by 
Messrs. Maudslay, Sons, and Field, was accepted in 
August, 1888, and the vessel was launched at the end 
of November, 1889. 

As the hull of the Blake—which is of soft steel—in its 
structural arrangements, calls for first notice in our 
brief description of the vessel, it will be seen on an 
inspection of as much of it as is shown in our illustra- 
tions, that it is constructed on the cellular system, is 
double-bottomed, and is internally subdivided by a 
number of athwartships water-tight bulkheads. There 
are four principal decks, viz., upper, main, protective, 
and lower ae. The protective deck, shown by a 
white line extending from end to end of the vessel, 
curving downward, forward, and aft at the ends is of 
turtle-back form, and slopes down at its side edges to 
61ft. below the load water-line, while its high part on 
the middle line of the ship is 14ft. above the water. On 
the slopes of this deck, which it will be seen is supported 
by deep beams for the length of the machinery and 
boiler space, the steel of which it is constructed is 6in. 
thick, while on its flat parts the thickness is reduced to 
83in.; this protection being practically stronger than that 
of any then existent cruisers with similar decks, and 
comparing favourably with the deck protection of many 
foreign battleships of very much greater displacement. 
No side protection in the shape of thin armour was given 
to the ship, as it had been experimentally proved that 
even 4in. armour was still penetrable by shells carrying 
high explosive charges. 

As only two of the guns— the heavy ones—with which 
the Blake is armed are seen in our illustration, we may 
at this point in our description state the armament and 
kind of guns the ship carries, with their disposition on 
board. The armament consists of two 9°2in. 22-ton, and 
ten 6in. 5-ton heavy guns, with sixteen 3-pounder quick- 
firers, and seven machine guns. The two 22-ton guns 
are, as shown in the illustration, carried on the upper 
deck, one forward and one aft, to serve as bow and stern 
chasers, having each an arc of fire of about 240 deg. 
Six of the 6in. 5-ton guns are carried on the upper deck, 
two of them firing right ahead, two right astern, and 
two on the broadsides; the midship pair firing through 
an arc of 120 deg., or 60 deg. before and 60 deg. abaft the 
beam. The remaining four 6in. guns are carried on the 
main deck, two on each broadside. To those of our 


readers who may be interested in the exact gun positions 
which obtained on board our first two large cruisers, we 
would refer them to our issue of July 11th, 1890, in which 
is given a plan of the Blenheim, sister ship to the Blake, 
showing how all the guns on board were placed. 

In addition to the armament above detailed, the Blake 
is fitted with two submerged torpedo discharging tubes, 
and has her stem made with a formidable ram. As she 
has no external keel, it will be noted that the under- 
water part of her bow is gradually curved upward from 
the bottom, until it meets the end of the ram; and that 
at her after ends the deadwood, as it is called in a wooden 
ship, is partially cut away for some distance forward to 
facilitate and improve the steering and turning capa- 
bilities of the vessel. Both these features are considerably 
more pronounced in our latest warships. It will also 
not escape notice that the Blake is fitted with a balanced 
rudder of fairly large area, good turning power on her 
hull being thus ensured, without a large force being 
necessary to maintain the rudder in position. With her 
double bottom, protective deck, and the numerous bulk- 
heads in the ship, most of which are carried up to the 
main deck, all made perfectly water-tight; it was con- 
sidered that together they would maintain the buoyancy 
of the vessel should she be seriously damaged by ground- 
ing or in action. And with a view to still further 
protection of her most vital parts, included within the 
machinery space, which occupies nearly two-thirds of the 
length of the ship, she is shielded by coal at her sides, 
as well as over the slopes of her protective deck within 
the same length. 

Internally, below the upper deck, the ship is practi- 
cally divided lengthwise into four principal compart- 
ments, separated by transverse bulkheads; the first 
extending from inside the bows to the forward boiler- 
room bulkhead; the second, from this point to the 
forward engine-room bulkhead; the third is the space 
included between the forward and after engine-room 
bulkheads containing the propelling machinery; the 
fourth compartment extending from the last-named bulk- 
head to the extreme after part of the ship. 

As our illustration depicts so clearly how the spaces 
between each of the decks in the four main compart- 
ments are utilised, and our space being limited, we con- 
fine ourselves to briefly stating, in reference to the first, 
or forward main division of the ship, that its lowest 
depths, above the water-tight platform, are principally 
appropriated to the smali arms magazines for the stow- 
age of ammunition; the compartments into which this 
space is subdivided by transverse partitions, or bulk- 
heads, being capable of being instantly flooded in case of 
fire. In the space above the magazines between the 
lower and protective decks, the machinery and engines 
for working the capstan and windlass gear are fixed, and 
aft of this are the shell and torpedo rooms. Above the 
protective deck, and between it and the main deck, are 
seen the stores rooms, chain cable locker, washing room, 
&c., and on the main deck are shown the interiors of the 
forecastle, store, and mess rooms. 

As the two intermediate compartments of the ship are 
her most vital parts, and require fuller notice, we defer 
description of them until we have briefly shown how 
the fourth, or after compartment of the ship, is 
appropriated. 

That part of the vessel immediately adjoining the 
after engine-room bulkhead, below the level of the lower 
deck, and between it and the water-tight flat, is, in the 
space between the two propeller shaft passages, as far 
aft as the stuffing-box bulkhead, utilised as magazines ; 
the remaining part aft of that bulkhead being used for 
water ballast. As shown in the illustration, the sides of 
the shaft passages, or tunnels, in which the thrust blocks 
are fixed, are made to serve the purpose of storing the 
spare gear for the main engines. Immediately above 
this part of the ship on the lower deck, are the after 
magazines and shell rooms, and joining these still further 
aft, the steering engine and tiller rooms. On the protec- 
tive deck above the magazine and shell rooms, and near 
to the after engine-room bulkhead, is the engineers’ 
workshop; the space on this deck further aft being 
occupied by stores. On the main deck over the engi- 
neers’ workshop is the engineers’ mess room and cabins ; 
and on the same deck further aft the executive officers’ 
ward room with cabins at the sides; the state rooms of 
the officer in command of the ship being the farthest aft. 

Directly forward of that compartment of the ship just 
briefly described is the one devoted entirely—below the 
protective deck—to the propelling machinery of the 
vessel. This compartment, as a whole, is divided by a 
middle line and two transverse bulkheads into four 
separate engine-rooms, each water-tight in itself, and 
containing a set of three inverted cylinder triple-expansion 
engines, so arranged that each two sets on the starboard 
and port sides respectively can be coupled together for 
driving each propeller ; or, in case of damage to one set, 
it can be disconnected from the others, and so localise the 
injury sustained. 

The type of engines, although favoured by one foreign 
Government, was as remarkable among previous marine 
engines in our own Navy as the ship was among its ships, 
they being the most powerful hitherto applied to the pro- 
pulsion of a man-of-war. The cylinders of each set were 
36in., 52in., and 80in. diameter for high, intermediate, 
and low pressures respectively, all with a piston stroke 
of 4ft. Each set of engines has an air pump 33in. 
diameter and 2ft. stroke ; and.a brass surface condenser 
with 2250 square feet of tube cooling surface; the cooling 
water is supplied by a centrifugal pump with a 3ft. 9in. 
diameter impeller, driven by an independent engine, the 
pump being adapted to draw either from the bilge or the 
sea. Each two sets of engines drive an 18ft. 3in. 
diameter screw propeller, having a mean pitch of 
24ft. 6in. 

The protective deck covering the engine space, it will 
be noticed in the illustration, is dome shaped, and rises 
to a sufficient height above the cylinder tops to allow 
of their covers being removed, it being for protection at 


this part from 6in. to 8in. thick. The four engine-rooms 
are kept cool by air fans 4ft. 6in. diameter, the air being 
carried below by the cowl surmounted ventilators shown. 
Above the machinery, and between the main and upper 
decks, the space is occupied, as shown, with galley, bake- 
house, pantry, &c. &c. 

Immediately adjoining the forward engine-rooms is the 
boiler, or steam-generating compartment of the ship; 
this, it will be seen, is bounded at either end of its length 
by athwartship coal bunkers, which, being connected to 
those at the ship’s sides at this part afford great protec- 
tion to its contents. This comprises six double-ended 
four-furnaced cylindrical return-tube boilers, and one 
auxiliary single-ended boiler. The double-ended boilers, 
designed for a working pressure of 150 1b. per square inch, 
are each 15ft. 2in. diameter and 18ft. long ; placed side by 
side, and fired fore and aft as shown in illustration; the 
auxiliary boiler for supplying steam to all the auxiliary 
engines in the ship—about sixty in number—being 10ft. 
diameter and 9ft. long ; the total heating surface in the 
main boilers being nearly 27,000 square feet, with 863 
square feet of fire-grate; the heating surface in the 
auxiliary boiler being 900 square feet. 

Each set of three main boilers, it will be noticed, is in 
separate boiler rooms, divided from each other by trans- 
verse bulkheads ; the small boiler being located between 
these. The products of combustion are carried off from 
each triplet of boilers by one funnel, that from the small 
boiler being led into the uptake of the after set, ample 
air being supplied to the stokeholds by the cowl-mounted 
ventilators shown ; the ventilator shafts serving also for 
conveying the waste ashes to the upper deck by means of 
the ash hoists fitted to them. For the attainment of 
high speed for which the ship was designed, the main 
boilers are fitted for the application of forced draught to 
the furnaces with closed stokeholds, twelve fans, 5ft. 6in. 
diameter, driven by independent engines, being supplied 
for that purpose. The coal bunker capacity of the ship 
is 1500 tons—one-sixth of her load displacement—sufii- 
cient to enable her to cover a distance of 15,000 knots at 
a ten-knot speed. 

Having briefly described the internal arrangement of 
the Blake below decks, we have now to note the few 
erections, &c., to be found upon her upper deck, and the 
appliances for handling the boats, &c., carried by the 
ship. It will be observed by the reader on looking at 
her illustration, that with the exception of the slightly 
raised forecastle deck forward, the upper deck of the 
ship is flush from end to end. Upon it, at what is 
known as the “ break of the forecastle,” the most impor- 
tant erection is the “‘ conning tower,” having above it the 
upper and lower forward bridges. This tower, which has 
its foundation below on the protective deck, though not 
a large, is a massive structure, usually circular in form, 
made of rolled steel plate, some 12in. thick, above the 
upper deck, diminishing in thickness towards its base. 
From this tower is seen all that is taking place on deck 
and around the ship when in action; and it contains 
within it all the necessary means of communication with 
the different stations in the vessel for controlling her 
when under fire. On the lower bridge, directly over the 
conning tower are the bridge telegraph, the binnacle, 
wheel, and chart houses. The ship has two steel pole 
masts with flag topmasts, but no sail power, with the 
exception of a fore staysail for steadying purposes. 
Both masts are fitted with derricks, the after one 
being a substantial spar used for hoisting in and out, the 
steam vedette boat and pinnace carried in chocks on 
the deck. 

A flying gangway connects the forward and after 
bridges, the latter having on it a chart house with signal 
flag lockers, &c. Directly aft of this bridge is a small 
director tower, with sighting holes for torpedo firing 
purposes. The only other erections on deck, though not 
fixed ones, are the armoured shields for the two big 
guns, these being semicircular in form with sloping roofs ; 
the guns being on the central pivot system. The shields 
move with them when being trained. In addition to the 
two large boats carried inboard, the Blake has ten others, 
carried in davits along her sides. Electricity supplies 
light throughout the ship, it being generated by three 
Siemens dynamos, driven by a Willans engine, each 
capable of producing a current of 400 ampéres. 

Although the power developed by the Blake’s engines 
on the forced draught trial did not quite come up to that 
contracted for, that given out by them under natural 
draught exceeded the contract—14,000—by as much as 
1525 indicated horse-power, with less than the Admiralty 
limit—}in.—of air pressure. On the mile, the speed 
realised by the ship was less than was anticipated in pro- 
portion to the power developed by the engines, but with 
the actual air pressure used on the natural draught trial 
—*42in.—the boilers worked remarkably well. 


Tuer report of the Managing Committee to the boards 
of the South-Eastern and London, Chatham, and Dover Railway 
Companies for the half-year ended June 30th states that the 
receipts show an increase of £82,666 on the amount of the aggre- 
gate competitive traffic receipts of the two companies for the 
corresponding period of 1898. The expenditure has been £1,206,781, 
exceeding that of the two companies in the corresponding period 
of last year by £71,707. The result is a balance to net revenue of 
£739,946, divisible between the two companies as follows :— 
£436,568 to the South-Eastern Railway, and £303,377 tothe London, 
Chatham, and Dover Railway. The large increase in the gross 
revenue is satisfactory as showing the elasticity of the traffic, 
but it is most disappointing that so large a proportion of the 
additional receipts has been absorbed by working expenses. The 
present cost of working is abnormally high, owing mainly to the 
incapacity of the existing lines and works to accommodate efficiently 
the rapidly increasing traffic. The Managing Committee have no 
doubt that when the London widenings and other important works 
now in progress have been completed the traffic will be more 
cheaply worked, and the ratio of working expenditure to gross 
revenue be consequently reduced. The increase in passengers 
carried during the half-year amounts to 327,269, the first-class 

pgers alone showing 2. decrease of 2255, while the second-class 
os increased 87,928 and the third-class passengers 241,596, The 
number of train-miles run during the half-year just past was 
6,871,358, this being an increase of 341,060 train-miles over the 
correspouding period of last-year.. - 
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THE LAUNCH OF H.M.S. VENGEANCE 


(For description see page 87 ) 


Fig. 3-VIEW OF PORTION OF CRADLE 


AUTOMATIC COUPLERS. | front side of the pivot-pin hole in the lug of the drawbar, the 
aie pivot pin itself, the locking surface of the tail of the knuckle, 

Tue ninth e‘ing of the Royal Commission on Accidents to | the surface of the tail of the knuckle that comes in contact 
Railway Servants was held at the Surveyors’ Institution on | with the lock, the surface lock in contact with the knuckle, 
Wednesday, the 19th inst. Mr. Joseph Thornhill, an engine | and the drawbar where the lock comes in contact with it— 
driver on the London and North-Western Railway; Mr. George | all these show that it is rather a delicate piece of mechanism, 
Arthur Danks, a foreman on the Great Central Railway ; and and that it is subject to getting out of order. Witness gave 
Mr. George Dalton, a sub-gauger of platelayers on the South- | some figures obtained from a report made in June, 1897, by 
Eastern Railway, were called and examined, but their evidence | the Master Car Builders in connection with thirty-one rail- 
did not have much bearing on the subject of couplers, This | ways, representing 37,490 miles of railway and 376,010 cars. 
closed the evidence tendered on behalf of the railway | There were 5775 cases of parting of running trains, 103 of 
servants. which were accompanied with serious damage, and in some 
The railway companies’ view of the matter was then entered | cases with loss of life, these figures relating to a period of 
upon, and Mr. Thomas Oswald Mein was first called. He is | 105 days. Of these breakaways 2155 were from defects of 
the assistant works manager of the Great Eastern Railway | M.C.B. couplers; or in detail, 195 were from worn knuckles, 
Company's works at Stratford, his duties bringing him into | 886 from defective locks, 672 from slack in draught rigging, 234 
contractnot only with the locomotive department, butalsowith | from improper adjustment of the uncoupling attachment, and 
that ofthecarriagesand wagons. He wassent over toAmericaby | from other causes 168. This was contrasted with the evidence 
hiscompany in March of this year to inquire into the working of | of Mr. Thaxton, of the Midland Railway, a former witness 
automatic couplings. He visited New York, Washington,| who had said that, in his personal experience, there 
Philadelphia, Altona, Chicago, Buffalo, Montreal, and Boston. had not been an average of one breakaway a year. Then 
The general conclusion he had come to was that the auto-| witness went on to say that as regarded further disadvantages 
matic coupling, as in use in America, is not at all adapted to of the M.C.B. coupler, there are a large number of breakages 
the work of the British railways. Three other gentlemen had | which occur in connection with it. On one railway alone in 
accompanied him in his visit. These were Mr. Ivert, locomo- | 1898 there were eight in one year. There were 9965 draw- 
tive superintendent of the Great Northern Railway; Mr. | bars broken and 16,904 knuckles broken, or a total of 26,869. 
Ellis, assistant traffic superintendent of the Great Eastern | The number of vehicles equipped was 108,413, so that the 
Railway ; and Mr. Constantine, assistant to the superintendent | vehicles disabled during the year, assuming that one knuckle 
of the Midland Railway. He saw the link-and-pin coupling | or drawbar was broken, would mean a percentage of disabled 
in operation, and produced models showing how it worked. | vehicles of 24-7 per cefit. This was during the year 1898. 
Most of the American freight cars are 30-ton box wagons with Then in many forms cf couplers it was necessary for men to 
bogie wheels. There are no side buffers, the coupling itself | go between the cars so as to open a knuckle should these have 
forming the only buffer there is. He had carefully gone into | become closed. Otherwise coupling would not result when 
statistics of accidents, and found that in America the accidents | the vehicles came together. Some cars are, however, pro- 
were far in excess of those in this country. The American | vided with a knuckle opener, but here there are circumstances 
railways were largely using automatic couplings before any or conditions which occur necessitating the men going 
legislation had been made on the subject. The Master Car | between to close the knuckle. There are in addition a large 


Builders’ Assuciation had had the subject under consideration | number of circumstances which compel men to go 


for many years previously. Several master mechanics on the 
various railways were members of the Master Car Builders’ 
Association. At one time there were no less than seventy-seven 
different kinds of automatic coupler, and ninety-three different 
kinds of knuckles in use, as each railway had naturally used 
its own pattern. The Master Car Builders’ Association only 
laid down certain lines as to the coupler being of an automatic 
coupler, and left the railway companies to determine their own 
arrangements. The Master Car Builders’ Association, in other 
words, laid down a contour line, which is a line starting from 
the commencement of the guard arm round inside the knuckle 
and outside to the heel of the knuckle at its point. The con- 
sequence was that there was a great absence of uniformity, and 
witness knew from certain facts he had obtained that there is 
a very large number of breakages of drawbars and knuckles. 
A cause of these breakages was the severe shocks to which the 
couplers were subjected. There was a large amount of wear 
and tear in the automatic coupler, even when made of the 
very best material. The points of wear of an automatic coupler 
are so numerous, and some of the points of wear are in such 
a position that the men would have to go between the vehicles 
to make a thorough examination of the coupler. There are 
in the simplest form of automatic couplers no less than ten 
points at which wear takes place, all of which tend to cause 
the knuckle to open and the opening of the knuckle is of 
course one of the reasons of train parting. ; 

Witness produced two M.C.B. couplers, and explained 
theis action. The wearing points are as follows:—The heel 
of the knuckle which comes in contact with the guard arm 
of the opposing coupler, then the inside of the guard arm, 
then the inside face of the knuckle where the pulling strain 
is greatest, then the rear side of the pivot-pin hole in the 
knuckle and the rear side of the hole in the knuckle, the 


| between the cars. A man may have to go between when the 
| chain connecting the lock bolt becomes broken. Witness 
| produced some statistics from the New York Railroad 
| Gazette. From these he gathered that on April 5th it was 
found on examination that 19 cars out of 247 cars had chains 
either broken or disconnected. On April 6th 31 out of 253 
cars had lock chains or levers out of order; on April 11th 
43 out of 216 cars had lock chains or levers defective. In 
such a case a man would have to go between the cars to lift 
the bolt by hand so that the process could be performed. In 
the United States, out of 132,763 men engaged as trainmen, 
switchmen, flagmen, or watchmen employed in 1897, 205 
were killed and 6023 were injured. That is one killed in 
every 647 and one injured in every 22 employed. In England 
in 1898, out of all the guards, brakesmen, and shunters, 
there were 18 killed and 481 injured in coupling or un- 
coupling operations. This means that one in 1710 persons 
employed was killed, as compared with one in 647 in 
America, and one in 64 injured, as compared to one in 22 in 
| America. The returns for the United Kingdom for 1898 
| embrace, moreover, all the trivial accidents which were 
| reported in accordance with the new Board of Trade Regula- 
tions, dated 1895. 

The ninth sitting of the Commission had come to an end 
while this portion of the evidence was being taken. The 
tenth sitting was held on Friday, July 21st, at the Surveyors’ 
Institution as before. The examination of Mr. Mein was 
continued. 

The total number of railway servants in America was 
in 1897, 823,746. Of this number 1693 were killed in 1897. 
This works out to 1in 486 employed. The number injured 
during the same period was 27,667, which works out to 1 in 
30 injured. The total number of men employed in the 


United Kingdom for 1898 was 534,139. Of these 504 were 
killed in 1898. This works out to 1 in 1060 employed, as 
against 1 in 486 in America. The total number injured 
was 4149, which works out to 1 in 128, as against 1 in 39 
in America. Witness was then asked if he could give ay 
further disadvantages which in his opinion were attaching to 
the M.C.B. coupler. He said that one undoubtedly was 
that if a coupler got broken the wagon was disabled, 
which was not the case with British wagons, because 
there are practically two couplers. Then, too, if the shank 
of the drawbar becomes broken or the drawbar pulls out, 
there is nothing to prevent the coupling from falling on the 
line, and the risk of derailment is consequently great. In 
the English form of coupling if the coupling is pulled out 
the hook which is pulled out hangs clear of the ballast, and 
would be carried along with the vehicle, so that the risk of 
derailment would be considerably less in this country. The 
total weight of an M.C.B. coupler varies between 2 cwt. and 
3 cwt. A number of “train partings’’ were due, in the case 
of ‘automatic couplers, to the vibrations incident to running. 
The vibrations caused the lock to “creep,” and it works up 
till it has cleared the tail of the knuckle and the lock opens, 
Then men would have to go between the cars to put things 
right. It was quite a mistake to suppose that the necessity 
for men to go between the wagons was obviated by the use 
of automatic couplers. Mr. Mein was then examined as to 
the U.S.A. legislation on the subject of automatic couplers, 
It appeared that the 1893 Act did not compel any railway 
company to equip four-wheel vehicles with automatic 
couplers, which would point to the fact that four-wheel 
stock is not adapted for automatic couplers. In this country 
98 per cent. of the goods and mineral traffic is composed of 
four-wheel vehicles. All private owners’ wagons, at any 
rate, are four-wheeled. In his opinion, the difficulty in going 
round curves would preclude the adoption of automatic 
couplers for four-wheeled stock ; or, in other words, that the 
American coupler is only adapted to vehicles which are built 
on bogie frames. 

With regard to the use of the coupling pole in England, 
and to the number of accidents which had happened before 
and after its introduction, witness had prepared a table 
setting out all the accidents which had amas on the 
Great Eastern Railway for the eight years preceding and the 
eight years following the introduction of the pole. His 
figures were made out to represent the number of Satie and 
accidents in relation to the number of train miles run. For 
the eight years previous to the introduction of the pole 
there were 9 fatal accidents and 113 injured, and the train 
miles run were 111,222,737. In the eight years following 
the train miles increased to 145,148,812, but the fatal acci- 
dents fell to 5 and the non-fatal to 59. These accidents 
referred not to the use of the pole only, but to coupling 
and uncoupling operations generally. This table only dealt 
with the years up to 1895, in which the new Board of. Trade 
regulations as to reporting minor accidents came into force. 
Witness had, however, prepared a second table in which the 
ten years prior to and after the introduction of the pole were 
dealt with. This brought the table up to the end of 1897, 
In the earlier period the train miles run were 133,195,968 
and the fatal accidents 16, the non-fatal being 146. In 
the later period the train miles had increased to 186,415,712, 
but the fatal accidents had decreased to 7 and the non-fatal 
accidents to 131. All these accidents had reference to 
coupling and uncoupling only. The Board of Trade regula- 
tions had made a considerable difference to the numbers of 
trivial accidents reported, for whereas in 1894 and 1895 5 
and 6 respectively were reported, the figures for 1896 and 
1897 were 33 and 39 respectively. 

Taken generally as the result of his trip to America, wit- 
ness’s conclusion was that even with an automatic coupler 
there are serious risks of accidents to railway servants, and 
he was of opinion that if a three-link loose coupling was 
generally adopted on the railways, and the pole generally 
used, there would be a large diminution in the number of 
accidents that now take place. He had, however, no pre- 
judice against automatic couplers, and would be glad to see 
some system adopted on railways in this country so as to 
prevent the servants going between the trucks for coupling 
and uncoupling. The weight of the vehicle was an important 
factor when dealing with automatic couplers which are 
supposed to couple, or intended to couple, by impact. The capa- 
city of American cars is certainly twenty tons or more, or twice 
that of those in this country. The actual average load car- 
ried per car in the United States was twelve to thirteen tons, 
whereas in this country the average load per vehicle is only 
about two and a-half tons. Therefore, with our lighter cars 
the American form of coupler could not be expected to work 
even as well as it did in America. Moreover, taking a given 
amount of travel of trains in America as compared with the 
same amount of travel of trains in this country, the amount 
of coupling and uncoupling is very much hen in this 
country. 

Witness was asked whether he had seen any automatic mode 
of coupling or uncoupling the stock in this country which com- 
mended itself to him, and his reply was that he had only seen 
the automatic couplers used on the East Coast route to Scot- 
land, and the trains were not often parted or made up. He knew 
of no mode of automatic coupling which he would recom- 
mend for adoption. The M.C.B. coupler was supposed to 
have a movement of fourteen degrees each side of a centre 
line passing through the couplers. 

In a long bogie wagon going round a reversed turn out 
the position of the buffers is bing much distorted ; but wit- 
ness had never experienced or heard of any derailment or 
difficulty arising in consequence. 

He said that he had seen in America an arrangement for the 
automatic coupling of brake pipes, &c., between trains, but was 
not prepared to admit that it was entirely satisfactory. In 
this country a man had to go between the carriages in a 
passenger train to make various connections. Asked as to 
the effect on starting trains, he thought it would be easier to 
start a loose-coupled train than one tight coupled, and he 
considered that side buffers gave a control which made riding 
in trains so fitted easier than those centrally coupled. Ques- 
tioned by Mr. Cunynghame, the witness admitted the per- 
centage of coupling fatalities was greater in certain parts of 
America than in others; and that in the case of breakaways, 
he had no hesitation in saying that in the transition period— 
which is not yet quite ended—when cars had to be fitted so 
that they could S coupled either by link and pin or auto- 
matically, the holes which were made in the automatic 
couplings to allow of this weakened them, and rendered them 
liable to breakaways. He attributed a certain percentage of 
the great number of breakaways that occurred in 1897 to 
increased train loads. He did not think that even with 


improved couplers breakaways would be entirely avoided 
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because of the difficulty of examining the large number | 


of wearing points. He was not aware that they were 
running trains weighing 3000 tons in the States, but 
if they were running heavy trains the weight of the 
couplers, two or three hundred, would certainly be of 
less consequence than on light English trains. It was his 


opinion that the adoption of the Gedge coupling with three | 


loose links would have been a greater advance on the old 
American coupling than the automatic coupler now used 
is, and he thought that if it had been possible it would 
have been a wise thing to adopt the English system. In talk- 
ing with American railway officials about the system of 
coupling that was in vogue in this country, they expressed a 
view that there was no case with us for automatic couplings. 

At the conclusion of the ninth sitting the Chairman gave 
out the following notice:—1 am desired by the Commis- 


sioners to repeat that they are, by the aid of a committee, | 


pursuing inquiry as to the applicability of automatic 


couplings to the railway system of this country. The com-— 


mittee are willing to receive from the public information in 


respect of such couplings, whether patented or otherwise. | 


It is therefore requested that any one who desires to afford 
information on the subject shall communicate forthwith with 


the Secretary to the Commission, at 6, Old Palace-yard, | 


Westminster. That is information to be conveyed to the 
public.” 


FLUE TURNING AND DRILLING MACHINE. 


Tue above illustration shows a machine, constructed by 


Hulse and Co., Limited, for turning and drilling the flues | 


of ordinary Lancashire boilers. This machine has a strong 


foundation plate arranged to serve as a trough for the lubri- | 


cant, and upon which are mounted two transverse beds, each 
of which carries a central lieadstock and also two drilling 
headstocks, namely, one on either side of the central head- 


stock. Each central headstock is provided with a concentric | 
ripping chuck, the headstock at the right-hand end of the | 


machine being used for rotating the flue when it is being 


turned, and the headstock at the left-hand end being used | 


solely for dividing when drilling various pitches round the 
flanges, the arrangement described tending to maintain 
the truth of the dividing worm and wheel. Two compound 
slide rests for turning are also fitted at the front side of the 
machine. Clutches are provided, so that when the flues are 
being turned the drilling headstocks are thrown out of gear, 
and vice versa when the drilling spindles are operating, these 


clutches being arranged so as to render it impossible for both | 


to be in operation at the same time. The four drilling 
spindles are arranged so that they may be fed either inde- 
pendently or collectively, and may also be withdrawn quickly 
y hand either collectively or independently. The right- 
hand transverse bed has a longitudinal adjustment on the 
foundation plate for dealing with different lengths, and the 
drilling headstocks are adjustable transversely on their bed 
to suit different diameters of flues. 


THE “ THERMOSCOPIC LOOP” STEAM TRAP. 


Simpricity and originality characterise the trap of which the 
accompanying engraving represents a section. The essential 
feature of the apparatus is the arrangement of two parallel 
vertical tubes in such a manner that the expansion and con- 
traction of one of them, owing to variations of temperature, 
are communicated in a double degree to the other by means 
of a lever. The movement of the second tube thus effected— 
which is materially added to by the expansion of the tube 
itself—serves to open and close an adjustable outlet passage, 
and so fulfil the ordinary functions of a steam trap. 

The operation of the apparatus will be readily followed 
from the accompanying engraving, in which A represents the 
inlet, B the stop valve, C the stop valve leg, D the adjustment 
leg, E a lever which is fulcrumed at J, to the top of the rod 
H, and pivoted to the body of the valve at F. The leg D at 
its lower end is provided with a sliding stem which can move 
vertically in a packed gland, and so open and close a passage 
around the valve L. On the valve B being opened the con- 


densed water passes up, and circulating round the loop, passes 
| out at the exit controlled by the second adjustable valve L. 

So long as water only passes it has a free vent, but on steam 

taking the place of the water in theloop the leg C of the loop 

over the stop valve B expands and tilts the lever E, which, 
| being fulcrumed to the body of the trap at a ratio of two to 
one, transmits its double movement to the leg D over the 
| exit valve L, which is depressed twice the extent of the move- 
| ment of the first leg, in addition to that caused by its own 
| expansion, so that the sum total of the movement is equiva- 


““THERMOSCOPIC LOOP” STEAM TRAP 


lent to the expansion of a tube three times the length of 
either leg. 

It is claimed by the makers, Messrs. Fell and Co., Upper 
Baker-street, London, that the trap works equally well at 
all pressures. It is wide open when cold, hence it discharges 
water full bore when starting. As will be seen, there are 
practically no parts to get out of order, and the whole can be 
made of gun-metal, so that there will be no trouble from 
corrosion. 


HENRY SIMON. 


It is with regret that we have to announce the decease of 
one of Manchester’s most modest and highly useful citizens— 
Henry Simon—whose name has become popular all the 
world over as the inventor of the roller-milling system of 
Henry Simon was born in Brieg, 


flour production. 


Silesia, in 1835. In consequence of a revolution the Simon 
family left Germany for Switzerland, and settled for a time 
at Zurich, and Henry Simon attended the cantonal public 
school in that town. At the age of nineteen he entered the 
University of Breslau, but subsequently returned to Switzer- 
land and studied engineering at the Swiss Federal Technical | 
College, Zurich. He obtained the “engineering degree” at 


this college in 1859. He then left Switzerland and went to 
Berlin to undertake military service, first in the Artillery 
and afterwards in the Guards. After he had gone through 
his period of military service Mr. Simon engaged in fraciice 
as an engineer. He began business in Germany, then 

to Russia and France, and finally came to England and 
settled in Manchester in 1860. By naturalisation he soon 
afterwards became a British subject, and subsequently 
devoted himself with remarkable energy to the furtherance 
of many measures whose essential purpose was the public 
‘ood 


good. 
It was in the session of 1881-2 that Mr. Simon read a 
paper before the Institution of Civil Engineers, in which he 


| described his new flour - milling process which has now 
| become so universally adopted. The versatility of the man’s 
| mind is also exemplified by his improvement of the Carvés 


coke oven. Before the Iron and Steel Institute he pointed 
out the loss of ammonia and tar by-products entailed in tae 
use of the old coke ovens, and the loss in vegetation destroyed 
over tracts of land laid waste by the sulphurous smoke 


| poured from the short oven chimneys. He was able to show 


that by the use of the Carvés oven not only are vegetation 
and tree life spared, but ammonia is produced as sulphate, to 
play a useful part as manure; that gas is obtained to serve 
as fuel, and tar Mb pry wes condensed and stored in proper 
receptacles, instead of forming a nuisance in being burnt and 
distributed abroad as smoke and soot. Lastly, an excellent 
coke for the blast furnace is obtained. It was at the exten- 
sive collieries of Messrs. Pease Brothers, in Durham, that 
this useful invention was first applied on a large scale. Mr. 
Simon was not only a member of the institutions already 
mentioned, but of the Institution of Mechanical Engineers 


| and of the Society of Engineers and Architects of Austria. 


He was a Fellow of the Royal Geographical Society, a life 
member of the Society of Civil Engineers of Franee, and a 
Fellow of the Society of Arts. 

As above stated, Mr. Simon was to the fore in all move- 


ments likely to benefit society. In educational matters, too, 
| he was interested. He endowed a professorship of German 
literature at Owens College in 1895. Many of our readers 


| will be acquainted with the wall calendar which has been 


produced yearly by Mr. Simon, and which is an excellent 
specimen of ‘ts kind. 


THE Cott MACHINE GuN.—An exhibition of the Colt machine 
gun took place at Runnymede rifle range on Thursday, July 20th, 
in the presence of the Duke of Cambridge and a number of 
visitors. The word exhibition is used to distinguish the trial from 
one of an experimental character. The piece is in the service and 
has been used in the American and Spanish war. The weapon 
has a single barrel. Automatic action is effected by the escaping 
gas acting on the firing mechanism, the hammer is used to force 
air through the 1 to remove residue after extraction. No 
water jacket is used on the barrel, the metal being very thick and 
not becoming heated very quickly ; also the rate of fire is not to 
be com to that of the Maxim. This piece must take its 
stand rather on simplicity and on its actual performance than on 
experimental efficiency. 3000 rounds are said to have been fired 
from one gun without its being put out of action. It appears, 
however, to be liable to occasional jamming. 


New _ IssvEs.—The business of Robert Stephenson and Co., 
Limited, locomotive and marine engineers and ae eon of 
Newcastle, has been sold to a new —, whose directors will 
be:—Sir Joseph Whitwell Pease, Bart., M.P. (chairman, Pease 
and Partners, Limited), chairman ; Sir Raylton Dixon (chairman, 
Sir Raylton Dixon and Co., Limited); Sir Christopher Furness 
erg, Furness, Withy, and Co., Limited); Mr. Joseph Albert 

ease, M.P. (director, Pease and Partners, Limited) ; Lieut.-Col. 
Philip Watts (director, Sir W. G. Armstrong, Whitworth, and Co., 
Limited) ; Mr. ws ee (managing director, Furness, Withy, 
and Co., Limited). share capital of the extended concern is 
£500,000, divided into 25,000 preference shares of £10 each, 
25,000 ordinary shares of £10 each, and in addition a 4 per cent. 
perpetual debenture stock of £250,000. A guarantee is given for 
the payment of interest and dividends on the preference shares at 
54 per cent. per annum, end on the debenture stock at 4 per cent., 
interest payable half-yearly for about two years from January Ist, 
1900, by Messrs, Furness, Withy, and Co., Limited, Sir ~~ 
Whitwell Pease, Bart., M.P., and Sir Raylton Dixon. e 
trustees for the debenture holders are Sir David Dale, Bart., 
chairman of the Consett Iron Company, Limited, and Sir Lindsay 
Wood, Bart., director of the North-Eastern Railway Company. 
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RAILWAY MATTERS. 


THERE are 2489-8 miles of railways in Switzerland, 
of which 1943 miles are main trunk lines, ‘6 narrow-gauge lines, 
56°5 rack railways, 11°8 miles of cable lines, and 88°9.street tram- 
way lines. 

Tue House of Commons Hybrid Committee, on 
Friday last, threw out the Bill to amalgamate two of the principal 
Irish railways, the Great Southern Company and the Waterford 
Company. The decision was come to after twenty-seven days’ 
sittings of the Committee. 

In connection with the forthcoming early adoption of 
electric traction on the tramways of Huddersfield, we learn that 
pillars to carry the trolley wires are to be generally dispensed with 
and the wires will be suspended from the buildings by ornamental 
fastenings, as in Glasgow and largely on the Continent. 


Tue White Pass and Yukon Railway will be completed 
within a few days, when railway transport to Bennett and the 
head of the navigable river will be available, lessening the trans- 
— difficulty considerably. The Yukon Ruilway has been most 

ifficult to construct. The journey from Vancouver now takes 
only nine days, 

AccorpDING to the report of the Interstate Commerce 
Commission, the estimated population of the United States on 
3%h June, 1893, was 66,551,571, with a mileage of railways of 
26°51 miles per 10,000 inhabitants. The population of the Aus- 
tralasian Colonies on 3lst December, 1895, numbered only 4,238,369, 
having 30°50 miles of lines per 10,000 inhabitants. The tonnage 
of goods traffic dealt with for the year 1896 was as follows :— 
United States, 765,891,385 tons ; Australasia, 10,923,839 tons, 


AccorpinG to a British consular report from Gefle a 
new concern is in course of formation at Falun, where works for 
the building of locomotives and other railway rolling stock are to 
be erected, The new company is to be called ‘“‘ Vagn och Maskin- 
fabriksaktiebolaget””—Engine and Wagon Works Company, Limited 
—and it is intended ultimately to turn out about fifty locomotives 
and 1500 goods wagons annually. To dis of a production of 
this magnitude, recourse must presumably be had to an export 
trade, as it is scarcely likely that Sweden can absorb 
the whole of this production alone, over and above the output of 
the works already in operation. The Swedish State Railway 
Administration have lately been obliged to hire goods wagons from 
Germany and purchase locomotives from America to meet the 
demands of the increasing trafiic. 


Tae recent extension of the Bristol electric tramways 
represents, with the previously equipped lines, about one-third of 
the entire system of electric tramways for which the company has 
acquired powers, and is about ten miles of track. The new line 
extends from the tramway centre, through the principal! thorough- 
fare of the city, past the railway station to Arno’s Vale. The cars 
on the new line are being run from the same power station as has 
hitherto been used for the Kingswood and Eastville lines, but work 
is being rapidly pushed forward on the large central power station, 
by which the company expects shortly to work the whole of their 
system. The entire equipment of the existing lines and the con- 
struction of the new power station will cost about £400,000. It is 
—" that the new station will be ready for working by next 
April. 

Tur Select Committee of the House of Lords, of which 
Lord Ribblesdale is chairman, have had under consideration the 
Harrow and Uxbridge Railway Bill, under which the Harrow and 
Uxbridge Railway Company propose to make extensions at Pinner 
and Harrow, so as to connect their authorised line with that of the 
Metropolitan Company; and to take power to work both the 
authorised and new lines by steam or electricity. Sir F. D. Dixon- 
Hartland, M.P., for the Uxbridge Division of Middlesex, Colonel 
Mellor, M.P., director of the Metropolitan Railway Company, and 
Mr. J. S. Forbes, chairman of the Metropolitan District Railway 
Company, gave evidence in support of the scheme, while Mr. G, 
Wilkinson, manager of the Great Western Railway Company, was 
examined in opposition to it. The Committee decided that the 
preamble of the Bill had been proved, 


Some severe gradients are met with on the Northern 
and Western lines of New South Wales. On the former line from 
Farquharson to Ben Lomond, a distance of 100 miles, a mean rise of 
3090ft. is met with. On the Western line, up the Blue Mountains, 
between Emu Plains and Blackheath, a distance of 37 miles, is a 
mean rise of 3407ft. The New South Wales engines are the most 
powerful in use in the Colonies ; of the two principal types one has 
cylinders 2lin. diameter by 26in. stroke, coupled wheels 4ft. 3in. 
diameter, boiler pressure 160 lb., heating surface 1967ft., grate area 
32ft., total weight in working order 97 tons 3 cwt., and has a tractive 
power of 28,777 at 80 per cent. of boiler pressure. This type of 
engine was built by the Baldwin Company. A very similar loco- 
motive built by Beyer, Peacock, and Co, has a somewhat larger 
heating surface, smaller grate area, and weighs 103 tons 15 ewt.; 
the tractive power is the same. 


Accorp1né to the Siam Observer, work in connection 
with the railway to Khorat is progressing apace, and the entire 
line will be open to the public in about a year’s time. The most 
difficult portion of the work is completed, and the hilly districts 
have been penetrated with considerable success, The land over 
which the rails are now to be laid is level, and the embankments 
have already been constructed. Already the 186th kilometre-post 
—i.e., 71 kilometres beyond Gengkoi—has been reached, while 
passengers may travel in goods trains, which run twice a week, as 
far as Pak Djong, 176 kilometres from Bangkok. It is expected 
that in a few weeks more the line wil) be open as far as Chantuk, 
190 kilometres, and then there will remain only 70 kilometres to 
complete the line to Khorat. The most important work to be 
executed now is the erection of six iron bridges, two of which are 
of a com tively large size. The country in that part being 
inaccessible by water, the rails have to be first laid before a com- 
mencement is made with the transport of the respective parts of 
the bridges, This difficulty will consequently necessitate a little 
delay, and will not admit of the bridges being started as early as 
they might be were access to those parts easier. The entrance 
into the Khorat Valley, it is interesting to know, was made some 
time ago when the 171st kilometre was reached, 


Tue railways of Cape Colony aggregated 2662 miles at 
the end of 1898, practically all of which belong to the system of 
the Cape Government Railway. Only 33 miles are double lines, 
The new 70 lb. rails are found to be cutting the ties very badly, 
and 100 lb. rails are to be used instead. The 85 lb, rails imported 
from the United States are said by the engineer to make the best 
road with T rails. The metal ties are giving out on account of 
their age, but it is not likely that new ones will be laid. Experi- 
ments are to be made with the zinc-chloride preservative treatment 
for native and imported timbers, but the former afford only a 
limited supply of ties. The cultivation of certain pines is proposed. 
‘The automatic vacuum brake is used on all goods and passenger 
rolling stock, and long goods wagons mounted on Fox steel trucks 
are being introduced. The Superintendent of Motive Power has 


. recommended certain modifications in the locomotives to increase 


the size of the fire-box and boiler and so get better performance. 
The Baldwin engines are reported as giving satisfactory service. 
Various extensions are to be made, and some of these will have a 
gauge of only 2ft. instead of the standard gauge of 3ft. 6in. On 
the Beira Railway the original 2ft. gauge has been widened to 
3ft. 6in., on account of the unsatisfactory capacity of the locomo- 
tives, but it isthought that a new type of locomotive for the new 
lines of 2ft. gauge will give better results, 


NOTES AND MEMORANDA. 


Barry inaugurated its steam service to Ilfracombe on 
Friday. Trains run down to the pier, and much delay and incon- 
venience, as on tha Cardiff service, are avoided. P. and 0. Camp- 
bell steamers serve both lines, 


A TELEGRAM from Basle announces the death, at the 
age of eighty-two years, of M. Nicholas Riggenbach, who p ted 
and engineered several funicular and rack-and-pinion railways. 
He also directed the construction of the Righi Railway. 


Tue annual report of the Rivers Committee of the 
London County Council shows that the seventy-eight towns or 
villages, with a population of 180,000, which, at the emg, J of 
1898, were polluting the river Thames or its tributaries, had 
diverted these pollutions during the year. 


Tue first-class battleship Suffren, which was launched 
on the 24th inst. at Brest, will be the heaviest vessel in the French 
navy, her displacement being 12,728 tons, Her engines are of 
16,200 indicated horse-power, and she is to make 18 knots, Begun 
on April 21st, 1898, she is to be completed by July, 1901, and the 
estimated cost is 29,492,000f. 


Tue report of the Water Committee of the London 
County Council for the past year states that, on one day in June, 
the flow of the Thames fell as low as 158,000,000 gallons, against 
245,000,000 gallons, the smallest flow in June, 1898, It is said 
that, at certain times of the tide, the diminished flow of the river 
seriously inconveniences shipping in the lower reaches. 


A New use for acetylene gas for military purposes has 
been devised by a German, Lieut.-Colonel von Kries, It isa 
portablesearch-light, carried on the person ; the generatoris strapped 
upon the back, and is connected by a pipe with the search lamp, 
which is supported upon a ¥ Mannesmann tube forming a rest, 
The light from 50 to 60-cand!e power, increased by two 
concave mirrors to about 100-candle power. 


A LARGE company has been organised in New Jersey 
to manufacture a compound called ‘‘ Xelton,” which, it is said, is to 
be an excellent substitute for hard rubber. The advantages claimed 
for this new substance, says the Electrical World, of New York, are 
as follows :—It is not as brittle as hard rubber ; heat and cold do 
not affect it; it neither contracts nor expands ; it is tough and 
resilient ; it weighs considerably less than hard rubber, and it can be 
made fire-proof. 


Wir reference to the fire at the Western Electric 
Company’s North Woolwich Factory we are requested to state 
that the damage, although considerable, was not so great as at 
first reported. Thanks to iron doors and the efforts of the Brigade, 
the fire did not extend beyond the building in which it originated. 
The company has ample power and ample building room for the 
employment of additional machinery without waiting for the re- 
building of the burnt portion. The lead presses and other heavy 
machinery, which would require much time to replace, were 
untouched. 

A new impact testing machine for testing paving brick 
has been designed by Mr. G. Jones, of Geneva, N.Y., in which the 
bricks are held securely clamped around the inner periphery of the 
barrel. The barrel holds thirty-two bricks, which have one face 
exposed to the abrading material, which consists of 150 lb. of 
steel-chilled iron cubes. The chief merits of this machine are 
said to be (1) that it simulates actual conditions of service better 
than the methods heretofore used ; (2) that it will probably give 
more uniform and more easily standardised results ; and (3) that 
specimens of different manufacture may be readily tested at a 
single operation with results that are truly comparative. 


Ir is estimated that the total coal consumed in the 
United Kingdom in 1898 was 157 million tons, of which 76 miilion 
tons were used in the production of power for industrial purposes, 
46 millions for the production of heat for industrial purposes, and 
35 million tons for Taking the first two items in 
detail, it is estimated that for the production of power railways 
consumed 10 to 12 million tons, coasting steamers 6 to 8 millions, 
mines 10 to 11 mi.lions, and factories 38 to 40 millions of tons, 
while in the production of heat blast furnaces used 16 to 18 millions, 
steel and malleable iron works 10 to 12 millions, other metallurgical 
works | to 2 millions, chemical works, potteries, and glass works, 
4 to 6 millions, and gasworks 13 to 15 millions of tons, 


TuHE Officials connected with the Department of Mines 
of New South Wales have discovered in this Colony vast deposits of 
bauxite. Samples of ore from Wingello, in the northern portion of 
the Colony were analysed by the New South Wales Mines Depart- 
ment, and found to contain a considerable percentage of alumina. 
It has since been ascertained that variously-tinted bauxite ores 
occur in enormous quantities in the district. In the southern 
country have been found iron ores containing a considerable 
quantity of alumina, and which in some respects resemble the 
ferruginous bauxites of Wingello, passing by insensible gradations 
of basalt. Through ignorance of its real character, the ore has been 
largely used for road-making purposes. Three samples of ore on 
being analysed were found to contain 58°31, 35°28, and 39°82 per 
cent. of alumina. The first sample is equal to any in the world, 
being richer than the bauxite ores of France, Austria, Ircland, and 
the United States, which at present constitute the leading sources 
of supply. 


Tue Bell Telephone Company has completed arrange- 
ments for installing a new plant in Ottawa, which will give the 
capital of the Dominion a service as compl-te and up to date as any 
city in the world, says the Western Electrician, The whole city has 
been re-wired, and the subscribers will get a new instrument, 
designed on a different npn i from those in use at present. The 
most elaborate and costly part of the equipment will be the new 
switchboard to be put in the central office. The improved system 
of this new board willalso greatly facilitate the work of the operators, 
Instead of having to watch for the falling of the shutter connected 
with each subscriber’s line, and instead of bells sounding, the board 
will be equipped with coloured electric lights, which will change 
when “central” is wanted. The removal of the telephone from 
the hook automatically lights the particular lamp belonging to the 
subscriber’s line; the operator makes the connection with the 
station asked for, and when the party called removes his instrument 
from the hook, the lamp upon his line is also lighted. When both 
lamps go out, the operator knows that the conversation is ended, 


Some important observations concerning the action of 
the various gases upon caoatchouc and upon rubber tires have been 
made recently by M. d’Arsonval. If bits of caoutchouc tubing are 
placed in gaseous carbonic acid, under a pressure varying from 1 to 
50 atmospheres, the substance increases considerably in volume and 
absorbs large yuantities of the gas—so much so, that it often 
acquires ten or twelve times its original volume, At the same time, 
the caoutchone becomes more gelatinons and less elastic. On leav- 
ing it exposed to the air the carbonic acid disengages itself in 
bubbles, making a crisp sound on leaving, and in about an hour’s 
time the caout has r d its original aspect and properties, 
When carbonic acid is simply enclosed in a caoutchouc bag, it 
passes out rapidly through its walls, Oxygen does the same, though 
much more slowly. Here lies the explanation of the gradual de- 
flating of pneumatic tires, says the Flectrician. Newly-inflated 
tires deflate much more rapidly than those on which the pump has 
often been used, since the latter contain almost nothing but 
nitrogen, the oxygen having passed out through the tire without 
waiting for a puncture. The oxygen may be collected on the 
other side of a thin rubber partition. When tires are to remain 


omestic uses. 


inflated for a great length of time, they should be filled with 
nitrogen, 


MISCELLANEA. 


Tue Czar of Russia has assigned the sum of 60,000 
roubles to the Academy of Science at St. Petersburg, for the 
purchase of a ship to fit out an expedition for the exploration of 
the new Siberian Islands and Sannikoff Land. 


SHrpMents of iron and steel from Gefle, in Sweden, 
have increased about 6000 tons in 1898 over the preceding year, 
This increase has been mostly in pig iron. The local steel work, 
have been fully employed during the past year, but the net profits 
have probably been less than in 1897, as raw materials, such as ore 
coals, &c,, have risen in price, and the tendency of labour has 
likewise been upwards, 


Aw explosion occurred last Friday afternoon at the 
gunpowder testing shed at Woolwich Arsenal, where some experi. 
ments were being carried out. Captain M. B, Lloyd, R.A., a 
Home-oftice Inspector employed under the Explosives Act, was 
making some tests, when from some unknown cause, probably the 
high temperature—90 deg. Fah. —the ingredients exploded, severely 
burning Captain Lloyd on the face and hands, 


In answer to a question asked in the House of 
Commons, last Friday, with regard to water-tube boilers in the 
Navy, Mr. Goschen said, with regard to the four battleships which 
the Russian Government were building, three of them were to be 
supplied with the Belleville boilers, and most of the new cruisers 
were also to have them. The Niclausse boiler, which was a rival 
to the Belleville, would shortly be tried. The Admiralty were 
arige 4 alive to the necessity of experiments with all new boilers, 

mt they would hesitate to introduce a rival to the Belleville 
which might affect the homogeneousness of the Fleet, unless they 
were satisfied that something more than a small advantage would 
be gained. 


In his report on the trade of Barcelona during last year, 
Mr. Consul Roberts suggests that possibly the manufacture of 
linoleum and similar articles might be carried on with advantage 
by a British firm putting up a factory in Cataluiia, in the same 
way as English manufacturers have done in some other classes of 
manufacture. The principal materials required are cork shavings 
and jute waste, both of which are to be obtained in the neighbour- 
hood. The cork shavings from the numerous factories in the 
department of Gerona are now shipped in pressed bales from the 
small ports of Palamos and San Felin de Guixols—distant about 
fifty miles from Barcelona-—to Kirkcaldy Roads for consumption in 
the linoleum mills in that district. 


An extension of the dock system at Hull was opened 
on Tuesday last. The Alexandra Dock extension is 74 acres in 
extent, and has been designed specially for the shipment of coal 
and mining timbers. It will be fitted with four coal hoists of the 
most modern pattern. The length of additional quay provided is 
nearly half a mile, and the depth of water will be the same as in 
the existing Alexandra Dock. From foundation to coping the 
dock walls, which are of solid concrete, average 50ft. in height, and 
are 22ft. wide to base. In carrying out the works, nearly 400,000 
yards have been excavated, and nearly 66,000 cubic yards of concrete 
work have been executed. The whole of the work has been done 
under the superintendence of Mr. R. Pawley, M.I.C.E., the Hull 
and Barnsley Kailway and Dock Company’s engineer, by Messrs, 
Whitaker and Sons, Horsforth, Leeds, the contractors for the 
extension. 


Accorp1nG to particulars furnished by the United States 
Treasury Department, Bureau of Navigation, the fiscal year which 
ended on.J une 30th wasexceptional for the American merchant marine 
in several respects. The total output of American shipyards has 
been the largest of any year for the last quarter of a century 
except 1891, when 1383 vessels, of 369,302 tons gross, were built in 
the United Stites. Daring the past year the construction of 
merchant vassals, officially returned, has consisted of 1429 vessels, 
of 320,876 tons gross, Besides these, 22 vessels of foreign construc- 
tion, aggregating 30,181 tons gross, have been admitted to 
American registry, of which ten were prizes captured during the 
war with Spain, four were steamers, aggregating 12,126 tons, 
admitted by special Acts of Congress, and the remainder wrecked 
vessels, repaired in American shipyards. The largest annual pro- 
duction in the United States was in 1855, when 2027 vessels, of 
583,450 tons, were built and documented. 


Ar the last meeting of the London County Council, 
the tender of Messrs, G. Napier and Son, Southampton, amount- 
ing to £6311, was accepted for the supply of a new river fire float, 
twin-screw. The other tenderers were Prince’s Dry Dock Com- 

any, £7186; Messrs, MacColl and (»., Limited, £7654; and 
A. W. Robertson and £8020. Originilly, Messrs. 
Yarrow and Co. undert»ok to construct an experimental vessel for 
the sum of £8000, bat declined to accept the onerous and exact- 
ing conditions of contract which the Council sought to impose. A 
new design was according repared, which the engineer 
estimated would cost about £4000 ; the lowest tender for this 
vessel is half as much again, which may be taken as the price the 
ratepayers have to pay for the conditions of contract insisted 
upon by the London (',unty Council. At the same meeting the 

ain Drainage Committee reported that Messrs. Katwistle and 
(iass had refused to accept the conditions of contract for providiny 
a 28in. centrifugal pump, the clauses relating to dismissal of fore- 
men, rates of wages, hours of labour, and arbitration being held 
to be unfair, The Council had to pass on tothe next tender, which 
was £920, against £890. Mr. John Cochrane secured the contract, 
the additional cost again representing the price the ratepayers 
have to pay for keeping up the high standards of privilege against 
market rates, 


Taere are few subjects which come before the 
Ifouse of Commons which seem to have a greater attraction for 
its members than the water-tube boiler, hence when the Naval 
Estimates came up for discussion on Iriday last it was not surpris- 
ing that the vote of £6,601,000 for shipbuilding, repairs, &-., 
should form an opportunity on which a number of members could 
air their knowledge of steam engineering. Mr. W. Allan, who 
moved the reduction of the vote by £1000, in order to call atten- 
tion to the failure of the Belleville boilers fitted into some of 
her Majesty’s ships, said the events which had occurred in the 
Fleet during the past twelve months showed that there was some- 
thing wrong in the mechanical arrangements of our splendid 
vessels, All the vessels that had recently been fitted with water- 
tube boilers would unquestionably come home practically as 
wrecks. Ile appealed to the First Lord of the Admiralty to 
appoint an independent committee of experts to investigate the 
whole question of the condition of onr ships. Mr, Goschen, in 
defending the water-tube type of boiler, said the Powerful hail 
been two years in commission, and they never heard of any 
defects or difficulties in regard to her boilers, although the .runs 
she had made were superior in speed to anything which had been 
accomplished by cruisers with cylindrical boilers. In one run she 
had an average speed of 20 knots an hour for 480 knots, The 
Admiralty had put the ships with water-tube boilers to much 
severer trials than any ships had been previously put to. ‘I'he 
Terrible had already steamed 27,000 miles, and she performed two 
sixty-hour trials with perfect success, There had been some 
leakage not connected with boilers at all, and frequently with 
cylindrical boilers they had exactly the same experience at the 
beginning of the ship’s commission, Bat in what had taken place 
there was nothing to alarm the country. Ot of 7690 tubes in the 


Terrible only 250 fresh tubes had been required ; and out cf 
6700 in the Powerfal, only the sam2 number of fresh tubs3 were 
necessary, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brockuaus, 7, Kump/fgasse, Vienna 
CHINA.—KELLY AND Watsn, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. TWEITMEYER, Leipzic. 
F. A. Brocknavs, Leipziec. 
INDIA.—A. J. CoMBRIDGE AND Co., Eeplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Fergs, Turin. 
JAPAN.—KELLY AND Limitep, Yokohama. 


Z. P. Maruya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St. Petersburg. 
AFRICA.—GorDoN AND Gortcu, Long-street, Capetown. 
R. A. THompson AND Co. 33, Loop-street, Capetown. 


TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in ENGIngER, containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily art anger prone but as a proof of good faits. No notice 
whatever can be en of y icati 


*,* We cannot undertake to return drawings or manuscripts; we must, 
fe corresponden i 


therefore, request ts to keep copies. 
REPLIES. 
ONE _ lerennerap.— All the information we possess is given in our 
~You will find Prof, Silvanus Thompson's book on “ Electricity 


J.C. Juta & Co., Capetown, Port Elizabeth, and Joh 
AUSTRALIA.—Gorpon GotcH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane, 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 262, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
ToRNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
J. W., Napier. 
OANADA.—MontreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA.—Inreenationat News Co., 83 aad 85, 
Duane-street, New York. 
Surscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anv Watsu, Limirep, Singapore. 
CEYLON.—Wisavartna and Co., Colombo. 
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SUBSCRIPTIONS. 


Tur EnoIngeR can be ot, i order, from any newsagent in 
country, at the various way stations; or it can, if preferred, 
supplied direct from the office on the following terms (paid 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. Tae Enoineer is registered for transmission abroad. 


A complete set of Tur Enornexe can be had on application. 


In q of the reduction of pangs on newspapers to one uniform 

rate for any destination outside the United cieglen, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Forei, Subscribers paying in advance at these rates will 
receive THe Enoinggr weekly and free. Subscriptions sent by 
Post-office Order must be made payable to Tak Enoinerr, and accom- 
panied by letter of advice to the Publisher. 


THIN Corrzs— 


alf-yearly.. =m @ @ £0 188. 0d. 
Yearly .. ome £1 16s. Od. 
Taick Paper Copizs— 
-yearly .. oe £1 Os. 38d. 
(The difference to coves extra postage.) 


ADVERTISEMENTS. 

“7” =6The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the ‘country must be accompanied by 
a Post-office Order in payment. Alternate advertisements be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” pos‘- 
tions will be sent on application. i cf 

Advertisements cannot be inserted unless éelivered beicre 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’cleck on Wednesday afterncon 
in each week. 

Letters relating to Advertisements and the Publishi 
Paper are to be addressed to the Publisher, Mr. po he 
lettera to be addressed to the Bditor of Tas Enainegr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


iment of the 
hite; all other 


PUBLISHER’S NOTICES. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of Her Majesty's Cruiser Blake. Every copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notify the fact should they not 
recevve ut, 


imperfect or mutilated ition, wi lige giving prompt 
Agent through whom the paper is obtained, Such ¢ \ 
Y nie can be fed. by obtaining the paper direct from 

office, 


wence. 
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Two-rpaGe SuPPLEMENT—HER Masesty'’s CRUISER BLAKE. 


and Mag ‘as well suited to your purpose as any. 


M. W. D. (Swansea).—Full particulars were given in the title-heai to 
the review of the it is a Government publication, and we do 
not know the price. 


INQUIRIES. 


LOCK NUTS FOR FISH-PLATES. 
Sir,—We use large quantities of lock nuts. We should like to hear of 


a better lock nut than that which we use—if it exists. We shall be glad 
to receive particulars from inventors. 
July 2Ist. FisH-PLATE. 


ERRATUM. 
Page 57, in our issue of July 21st, column 8, in dimensions of N.E.R. 
engine, No, 2001, for ‘‘Wheels coupled (6), diameter (iron tires), 6ft. 
ljin.,” read ‘* Wheels coupled (6), diameter (new tires) 6ft. 1}in.” 


DEATH. 


On the 22nd inst, at Lawnhurst, Didsbury, Henry Simon, in his 
sixty fifth year. 


THE ENGINEER 


JULY 28, 1899. 


WATER-TUBE BOILERS IN THE NAVY. 


For a full report of the debate on water-tube boilers, 
which took place in the House of Commons on Friday 
night, we must refer our readers to the columns of our 
daily contemporaries. Nothing whatever was said de- 
serving to be recorded in the pages of a technical journal. 
Mr. W. Allan led an attack which was very feebly sup- 
ported. Mr. Goschen defended the Admiralty on the 
basis of his instructions. The debate was not devoid of 
value, in that it supplied additional evidence to that 
of which quantities are available, proving that the House 
of Commons is incapable of discussing scientific subjects 
with advantage. The prominent feature of the whole 
debate was the lack of any precise information on the 
part of thespeakers: If Mr. Goschen had any, he kept it 
to himself. Mr. Allan had nothing to add to what he 
has said fifty times before. The real question involved 
was scarcely mentioned ; and the fight, such as it was, 
took place on an issue long since antiquated and dead. 

But, no matter how Parliament may or may not manage 
or mismanage naval affairs, in time truth and fact will 
assert themselves. The all-important question will come 
up and clamour for settlement; and even at the risk of 
going over old ground, we hold that it is desirable, and 
even necessary, that it should be distinctly stated in our 
pages. Mr. Allan, and others with him, attack the water- 
tube boiler unwisely. They condemn all water-tube boilers 
indiscriminately. This is simply waste of time. They 
might as well wage war against electricity as a motive 
power or a source of light. They ought to concentrate 
their energies in attacking the Belleville boiler, which 
there is some reason to believe is the worst water-tube 
boiler available for use in the Navy. There may have 
been cogent reasons for adopting it at first, when the 
Admiralty was driven to do something without delay. 
But that is not the position now. The time has passed 
for arguing in favour of the cylindrical or Scotch boiler. 
For naval purposes that boiler is unsuitable, its advocacy 
is waste of time ; and it has become unsuitable simply be- 
cause the Admiralty have decided that the warship boiler 
pressure shall be in future 300 1b. on the square inch. We 
believe that the adoption of this pressure is a grave mistake, 
but there it is, and 300 lb. pressure renders the cylindrical 
boiler impossible, and Mr. Allan must accept the situation. 
Its most ardent supporters are not prepared to advocate 
the use in a cylindrical boiler of steel plates 2}in. thick, 
and furnaces with lin. sheets. Weagree with Mr. Marshall 
—whose instructive paper read at Newcastle will be 
found in our columns—that 155 1b. appears to be, on the 
whole, about the best pressure that can be employed at 
sea. The Admiralty are, no doubt, scientifically right in 
resorting to much higher pressures ; but they are, in our 
opinion, practically wrong, and the mistake results not from 
lack of judgment on the part of Sir John Durston and 
his advisers, but from the lack of commercial experience, 
as superintending engineer to a large merchant fleet. It 
is quite true that the working conditions are not the same 
in the Navy and the merchant service ; but they are not so 
wholly dissimilar as many persons would have us believe. 
Steam machinery is no respecter of admirals. It does not 
know or care for whom it is working; and it is tolerably 
safe to say that if any device or combination of mechanism 
will not answer in Atlantic liners, neither will it be used 
without trouble in the Navy. If the water-tube boiler is 
not worked at high pressure, one of the principal argu- 
ments in its favour disappears. The whole history of the 
movement is plain. The Scotch boiler was not a success 
in the Navy because it did not get fair play. It was ex- 
pected to do things of which it was not capable. At n> 
time a boiler well adapted for forcing, is was not o11, 
forced, but as badly designed to suit forcing conditions 
as possible. It broke down under the strain, and the 
Belleville boiler was put into the Navy in its stead. 
Precisely why some £180,000 or so were, as it is stated, 
paid for patent rights we shall not pretend to say. 


The ' 


history of the subject is too long and too vague to be 
gone into here. We have got high pressure and the 
Belleville boiler for the present, and the British Navy 
would be better without them. But they have come to 
stay for some time, and to discuss their merits or 
demerits in the House of Commons is but waste of energy. 

Mr. Goschen had not the least difficulty in discomfit- 
ing foes who had no precise facts which they could bring 
to bear against him; and yet all his own arguments were 
beside the mark, in that they did not affect such a con- 
tention as ours in the slightest degree. He said that the 
Powerful and Terrible had steamed faster and over 
longer distances than any other man-of-war, and that 
consequently the Belleville boiler was a success. The 
fact that one of these ships had a good run to Gibraltar, 
and that another made a satisfactory sixty hours’ trip, 
really does not affect the main question at all. Her 
Majesty’s ship Horrible has, let us suppose, forty Belle- 
ville boilers, and starts on a cruise ; out of the forty, one 
boiler is always horsde combat. Scarcely a watch passes 
that fires have not to be drawn. One man is killed; 
scalds and burns are plentiful among the firemen and 
engineers. No man knows whose turn it will be next to 
fall into the hands of the surgeon. Only the most 
elaborate precautions in firing prevent the discharge of 
black smoke. A small army of attendants is required 
to superintend the multitudinous auxiliary machinery 
necessary to keep the boilers gcing. The ship 
returns to port after a fornight at sea, and 
has to be laid up for a month for repairs. Mr. Goschen 
might argue that H.M.S. Horrible was a great suc- 
cess, because she had steamed for thousands of miles 
at twenty miles an hour. In the opinion of many 
engineers she would be a deplorable failure. What Mr. 
Allan and those with him want is an Admiralty statement 
about the failures which, it is said, take place daily and . 
hourly in the Navy. Does the statement that a few dozen 
tubes only were found defective out of so many thousands, 
convey an adequate idea of the fact that the failure of 
these tubes has resulted in a deplorable loss of life and 
serious personal injury? ‘The plain simple truth about 
the Belleville boiler in her Majesty’s Navy is not 
told. Its traducers overwhelm it with indiscriminate 
abuse, which is without any or the very scantiest founda- 
tion in fact; and its defenders are entirely silent concern- 
ing the wholly unsatisfactory results obtained from it now 
and then in practice.. We repeat our belief that it is on 
the whole the worst water-tube boiler of some half dozen 
which are available. But we are very far from saying that 
it is wholly bad. Wehaveso recently and so fully stated 
the arguments for and against various types of tubulous 
steam generators, that it would be mere tautology to say 
— here why it is that we condemn the Belleville 

oiler. 

It has been suggested that a Parliamentary Committee 
should be appointed, to take evidence and carry out an 
inquiry; with the object, we suppose, of settling what is 
the best type of water-tube boiler to adopt in the Navy. 
In our opinion such a Commission could do no good. 
All the information available is at the disposal of the 
Admiralty. Sir John Durston and his colleagues know all 
that can be known about boilers and machinery in the 
Navy; they are quite competent to make use of this 
information ; and that, too, in a way that no Parliamentary 
Committee could utilise it. The report of such a Com- 
mittee could only endorse the policy of the Admiralty or 
condemn it. Neither decision could affect the course of 
events. If Sir John Durston has not yet discovered a 
better boiler than the Belleville for her Majesty’s ships 
of war, it is to the last degree unlikely that any group of 
members of Parliament could be more successful. Time 
tries all things. Sir John Durston thinks that a Belle- 
ville boiler may last six years. Perhaps before that period 
has expired he may find a much better generator ready to 
his hand. Commodore Melville, Chief of the Bureau cf 
Steam Engineering in the United States, comes to the 
consideration of boilers with, apparently at least, an open 
mind. Water-tube boilers he must have; what water- 
tube boiler remains to be seen. Let us hope that he 
will give some other type in the New World as exhaus- 
tive and exhausting a trial as the Belleville boiler is 
getting on this side the Atlantic. 


THE CORNISH ENGINE. 


Tue letters from Mr. Davey and Mr. Bickle which 
we have recently published will serve to remind our 
younger readers of the existence of one of the most 
remarkable heat engines ever produced. The Cornish 
engine is sui generis, and the difference between 
it and all other forms of the steam engine is 
radical and complete. Dozens of Cornish engines 
are still at work in various parts of the world besides 
Cornwall, but their days are numbered. The type 
has become obsolete. No more Cornish engines ae 
being built, and in a few years everything connected 
with them will have become purely historical. More 
economical systems of pumping have been invented. 
Bat nothing that can be devised in the future can detract 
from the reputation of the Cornish engine, or diminish 
the importance of the part which it has played in the 
development of the resources of this country. 

In a sense, Watt invented the Cornish engine, but 
actually it owes its perfection to a number of engineers 
whose names have almost passed into oblivion. Of its 
history, however, we do not now propose to speak, but 
rather to direct the attention of our younger readers to 
its peculiarities and its limitations. Up toa comparatively 
recent period it was the most economical heat engine in 
existence, and this is the more remarkable in that in its 
mode of working it sets at defiance certain dogmas 
which have been laid down concerning the conditions 
most favourable to obtaining the greatest quantity of 
useful work out of a pound of coal. The piston specd 
per minute of the Cornish engine is very low, the 
dimensions of the engine for a given power being great ; 
the pressure is low, and the range of expansion small; all, 
we are told, things inimical to efliciency ; and yet, as we 
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have said, the Cornish engine is an economical machine—so 
economical, indeed, that its performance is even now” 
only surpassed by a limited number of modern engines. 
A system of which so much can be said deserves a 
better fate than oblivion, and we are glad to find that 
Mr. Davey, whose knowledge of the Cornish engine is 
profound, has utilised the principle of its action in his 
latest pumping engines, combining, in fact, two Cornish 
engines in a way which permits him to use the high 
pressures that modern boiler practice has rendered 
possible, and with these the great ranges of expansion 
which cannot be employed in a single cylinder. The 
high efficiency of the Cornish engine is due to certain 
peculiarities in its mode of action. In the first place, 
although it is employed for pumping, the steam has 
little or no pumping t> Co. It is employed altogether in 
lifting a weight of,in large engines, a couple of hundred 
tons so many times a minute, the weight, by falling, 
forces the water up from the bottom of the pit to the top. 
It is true that suction pumps are worked during 
the up-stroke of the spears, as the great timber rods 
which go down the shafts are called. But the work done 
by suction is insignificant as compared with that done by 
forcing. The Cornish engine does not work continuously. 
We have the indoor stroke and the outdoor stroke, then 
a pause, and then the indoor and outdoor stroke repeated ; 
each double stroke represents a distinct cycle. Let us 
follow the steam through one. The steam and exhaust 
valves are opened at the same moment; steam passes 
into the cylinder and forces down the piston at a continu- 
ously increasing speed at first, momentum being imparted 
to the great mass of the pump spears, the beam, and the 
balance-boxes. But the steam valve soon closes, and as 
the steam expands the acceleration decreases, and at 
last retardation takes place. The mass moves more and 
more slowly, and finally is brought to rest by the closing 
of the exhaust valve, and the opening of the equilibrium 
valve. The steam now passes from the top of the 
cylinder to the bottom. There is the same pressure on 
both sides of the piston, and the pump spears now com- 
mence their descent, forcing the water which has gone in 
under the plungers during the down or indoor stroke of 
the piston to the surface. Acceleration goes on continu- 
ously until the equilibrium valve is closed. Then com- 
pression above the piston takes place, and the engine is 
brought to rest. So it remains for a period, regulated by 
the amount of water to be pumped, which is variable. 
Then the exhaust and steam valves are opened, and the 
operation we have just described is repeated. 

Tt may well be asked why an engine working under 
such conditions should be economical. The power 
developed must be small, although the engine is very 
large, because the engine is inactive a great proportion of 
its working hours. The piston speed per minute is very 
small, not more perhaps than 60ft. The pressure, and 
consequently the ratio of expansion, are small. In 
short, as we have said, all the conditions apparently make 
against economy, and yet the engine contradicts all 
anticipations and theories. The explanation is, how- 
ever, not far to seek. It is well known that if steam did 
not condense in a cylinder, but would strictly follow 
Mariott’s law, the steam engine would be the most 
ecomical motor which it is possible to devise. The economy 
or the reverse of the steam engine depends, other things 
being equal, absolutely on the amount of condensation 
which takes place in the cylinder. Now it can be shown 
that the Cornish engine possesses an inherent advantage in 
this respect over all other forms of steam engine. In 
the first place, although the number of strokes per 
minute is smal], yet the piston speed when the engine 
is running indoorsis very high; that is to say, the steam 
does its work with a rush, and any condensation which 
may take place during the time of pause can in no wise 
affect the work done. In a word, the condensation takes 
place after the work is done, and not during it. But this 
is not the principal reason why the Cornish engine is 
economical ; that reason was first stated in our issue for 
the 17th March, 1865, that is to say, more than thirty- 
four years ago. Many of our readers are no doubt 
acquainted with a scientific toy, known as aCryophorus, 
which consists of two glass bulbs connected by 
a glass tube. Inside are a few ounces of water 
and a fairly good vacuum. If the empty bulb be 
placed in a mixture of ice and salt, the water in 
the other bulb will just boil violently and then freeze. 
The reason is simply that the cold condenses the vapour, 
which rapidly carries off heat from the water until con- 
gelation takes place. Now, every condenser plays pre- 
cisely the same part with every steam cylinder. This we 
have termed the frigorific influence of the condenser. In 
the Cornish engine the whole upper portion of the 
cylinder, the under side of the cylinder cover, and the top 
face of the piston are wholly exempt from this action. 
They are never in direct communication with the con- 
denser, and so they are spared its cooling action. Nor is 
this all. Although the engine works with an excellent 
vacuum, plenty of time for condensation being available 
during the pause, the upper portion of the cylinder, 
&e., is never free during the pause from steam, 
at the pressure due to the compression, required 
to bring the piston to a standstill. In an ordinary 
double-acting engine the entering steam will find the 
metal of the piston, &., chilled down to about the 
temperature of the back pressure, say, 140 deg. Fah. In 
the Cornish engine the temperature will probably be 
200 deg. Fah. or 220 deg. Fah. By far the largest 
percentage of the total cylinder condensation — whatever 
that may be—in any engine takes place during the period 
of admission, and the greatest gain is to be had by keep- 
ing the ends, &c., of thecylinder warm. This the Cornish 
engine does, and in that fact, and the short time during 
which the steam is actually at work, lies the secret of its 
economy. It will be seen that Mr. Davey’s high- 
pressure Cornish engine retains this advantage, and 
superadds to it a longer range of expansion than is pos- 
sible in the single-cylinder Cornish engine, which must 


mass of balance bobs to store energy, if a large 
range of expansion is used. The storehouse is in rotary 
engines supplied by the fly-wheel, and even then a 
multiplication of c odors is necessary to secure any- 
thing like an equal distribution of the weight and dis- 
charge of power. All attempts to utilise such ranges of 
expansion as Mr. Bickle has thought to be in use, have 
entirely failed, resulting generally in crippling the engine 
in which they were adopted. It is this fact which has 
finally beaten the Cornish engine as a pumping machine. 
But it is to the adoption of the Cornish cycle that not a 
few single-acting high-speed engines owe the popularity 
which oe enjoy—a fact liable to be overlooked by their 
makers. 


MR. GOSCHEN ON ARMOURED CRUISERS. 


In the House on Friday, July 21st, the First Lord, after 
speaking on water-tube boilers and other matters raised 
in connection with the Naval Estimates, was brought to 
the question of the building of armoured line-of-battle 
ships and cruisers by France, Russia, and ourselves. 
There was no indiscretion, he observed, in speaking of 
the preparations of those two countries, because 
it had been laid down for some years past that it 
was necessary for England to maintain an equality in 
strength with the two other greatest naval Powers. 
He trusted this could be Pree R as a necessary principle, 
without implying any menace on our part, or that we 
recognised an addition made by them as a menace to our- 
selves. The last Russian addition of eight battleships had 
thus been the direct cause of our last augmentation, 
on the principle above laid down. Captain Bethell 
called attention to the fact that we had greatly increased 
the size of our battleships, mainly to enable them to 
carry heavier armour than could be supported by a 
smaller vessel—a policy which he questioned. He 
then drew a comparison between the Canopus and 
Formidable. The former has a displacement of 
12,950 tons and the latter of 15,000 tons. Each 
carrying four 12in. heavy and twelve 6in. quick-firing 
guns, and the difference in the lighter guns is not very 
material. The Formidable has more armoured pro- 
tection, especially forward, but has rather less speed, 
so that the advantage gained by her additional bulk 
appeared to be slight, although Captain Bethell questioned 
if much should be sacrificed to high speed in a battleship. 
As to cruisers, he called attention to the fact that we had 
two kinds of first-class cruisers of about equal size, with 
protective decks, one kind carrying side armour, and the 
other without it ; and he asked, seeing that the two classes 
were obviously intended for the same work, could it be 
right to have them so differently protected? Finally he 
expressed his fears that money was wasted on small ships 
of insufficient speed. In reply to this criticism, the First 
Lord said that, while the Admiralty laid great stress on 
the thickness of armour carried, the Canopus class had 
been made lighter with a special view of being able to 
pass through the Suez Canal. This had been done 
deliberately. The demand for armour depends directly on 
the power of the adversary which the vessel may en- 
counter. We may here observe that the First Lord’s 
answer appears to us complete. The difference between 
keeping out a projectile and letting it through is funda- 
mental. It is neces to secure as complete protection 
as means admit of for our line-of-battle ships in European 
waters which have to defy the heaviest attacks that can be 
brought against them by the champion ships of France and 
Russia. Inthe Far East we may expect to meet rather less 
formidable adversaries, and the power to pass through the 
canalis very important. As tothe cruisers, the conditions 
of the third-class vessels were, said the First Lord, under 
careful consideration as to speed, &c., but the first-class he 
would deal with. The Niobe class—and we presume also 
the same argument applies to the earlier types, that is, 
the Powerful and Blake, as well as the Edgar—were laid 
down before we had satisfied ourselves that we had 
armour of such high quality as to give resisting power in 
the thickness and weight that could be entertained. 
Now that we could turn out —_ process plates 6in. 
thick, capable of defeating the attack of all but primary 
guns, we rightly avail ourselves of it. Hence the adop- 
tion of the Cressy and Africa types of armoured 
cruisers. We have expanded and illustrated the answer 
of the First Lord a little in specifying the name of the 
class of armour and the names of the ships, but we can- 
not doubt that this is in accordance with his explanation, 
and it will, we think, commend itself to our readers. We 
are inclined to go even farther. Accepting the great value 
of 6in. Krupp armour plates, which are capable of 
defeating the attack of all the formidable quick-firing 
secondary batteries of an enemy, we -wonder that even 
more use has not been made of it. The Italians 
possess a class, that of the Guiseppo Garibaldi, which, 
nearly covered with 6in steel, has a speed of 20 knots. 
To this class the ill-fated Colon belonged. Any one who 
compares the drawing of this class with that of our 
armoured cruisers can hardly fail to think that the 
vulnerable area on the sides of our own types might 
be decreased. We speak with reserve, because some 
sacrifice must be entailed; still, the existence of the 
Italian class as one which meets approval, and is 
persevered in, shows that the sacrifice is not an out- 
rageous cne. Personally, we feel satisfied that not only 
England but other Powers will bring out cruisers with 
the greater parts of their sides covered with this class of 
armour, and with great advantage. 


COPPER AND TIN. 


THE influence of the American speculators in the copper 
market continues to be manifested in the statistics of supply. 
At the end of last month the visible quantity had fallen to 
29,004 tons, a decrease of 1152 tons as compared with the 
May figures. The stocks on the 15th inst., as stated in 
Messrs. Merton’s tables, had decreased a further 489 tons to 
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28,515 tons. This decline is clearly traceable to America, and 


not to any particular shortage in the fresh supplies from 
other sources than that country, or to any appreciabl, 
increase in takings for bond fide consumption. It is accounted 
for by the restriction of output of the minesin the combing. 
tion and by the lifting of stocks by the Americans. For the 
second half of last month the exports to the United States 
were as much as 1200 tons; for the whole month they were 
about 2200 tons. Now these shipments could only be justi. 
fied on the assumption that the demand in America {oy 
copper is so abnormally great as to swamp all the home pro. 
duction and make it necessary to go abroad for more. But 
as a fact, the American demand is nothing like abnormally 
great. Consumption there has been kept down to a low leye} 
by the high range of prices just as it has been with us, ang 
if this were not enough, it would be sufficient to look at the 
imports from that country into Europe; for last month they 
were 11,596 tons, compared with 6625 tons in May and 9204 
tons in April. They would have been much larger in ql} 
probability but for the policy of restricted output rigidly 
ractised by the mines of the trust. This policy hag 
ome matked in the mid-monthly totals. The imports 
into Europe from the States in the fortnight were 
no more than 3397 tons. The May total represents 
the sum of the endeavour of the independent mines 
to place as much copper as they possibly could on 
to the market while prices continued high, they not 
knowing the moment when the break may come. The 
exports t> America are, therefore, referable—and no attempt 
is made to disguise the fact--to purchases by the ring 
in order to support the market and postpone the day of the 
inevitable drop. It is clear that the Americans have 
managed to secure a tight hold of the controlling strings, 
and that they intend to retain them until the horses approach 
the precipice, when they will jump out and trust to luck 
to escape without broken necks. To drop the metaphor: 
how long is it likely that these individuals can go on playing 
with the market? It would be unwise tosay. They possess 
large resources of cash, and reckon that their prescience will 
tell them when the psychological moment arrives to unload. 
What may be called the market views are diverse, but it is to 
be observed that opinion is becoming general that the 
Americans cannot hold on much longer, and it requires no 
particular mental acumen to realise that, when the game is 
admittedly up, the fall will be very sudden and very sharp. We 
find Messrs. James Lewis and Son writing that it is “evidently 
the policy of the American company to maintain values at 
about their present level, any recession in the market being 
met by purchases of forward copper, while sales for early 
delivery are made when the demand warrants it.’’ This is 
practically what we have already said, but it is satisfactory, 
all the same, to receive confirmation of one’s views from 
such a good trade authority. Meantime, it is reported that 
consumers in the United States, as well as here, are operating 
with reluctance, and only buy to meet absolute wants. This 
is the best. way to break the back of the movement. The 
sition of tin remains highly unsatisfactory. The price 
now been run up to £133, and in spite of the rise, which 
has been close upon £50 since the end of the year, the con- 
dition of supplies shows no sign of mending. The little 
spurt of the earlier months of the year has exhausted itself, 
and recognising that the mining industry has failed to iy eg 
to the inducement held out to it, the operators have n 
indulging in another run of speculation. Seeing that there is 
plenty of tin up and down the earth waiting to be mined, the 
resent position is distinctly anomalous. Australia, for 
nstance, has not yet anything like exhausted its supplies of 
alluvial tin, and though in ordinary times, with tin in the 
neighbourhood of £60, it is easy to understand that miners 
can make more money out of working for gold, that argument 
has no application now, for it is only in the very rare case of 
a rich stuike that gold mining can yield as good returns as tin 
at present prices. And vet Australia makes no sign of increased 
shipments. In the case of lode tin the delay is explicable, 
for that method of mining requires much elaborate and ex- 
msive machinery, and a lot of preparatory development. 
But with alluvial tin the apparatus is of the simplest possible 
kind with which every “ fossicker ’’ makes himself provided. 
This isthe work that promises quick returns, and, at existing 
rates, very good profits. There has so far been no particular 
increase in exports from the Straits, and from the islands of 
Banca and Billiton, the other source of supply in the Eastern 
Seas, and this is only explicable on one of two grounds—either 
supplies are failing and the yield is lower as a result, despite 
of the large influx of Chinese miners since the beginning cf 
the year; or else producers in that part of the world are 
deliberately restricting the output with the view of keeping 
up quotations by starving the market, The first hypothesis, 
from all we know of the extent and productiveness of the 
stanniferous deposits of these districts, is untenable ; and the 
only alternative is that shipments are being curtailed. 


THE DISASTER ON THE BULLFINCH. 


Our readers are already acquainted with the general 
details of the fatal disaster which occurred on the destroyer 
Bullfinch on Friday last, whilst completing her contractors’ 
trial in Stokes Bay. The vessel is a 30-knot destroyer—a 
sister to H.M.S. Dove, which quite lately attained a — of 
303 knots, and, like that boat, was constructed by Earles’ 
Shipbuilding and Engineering Company, Limited. She has 
triple-expansion — with four cylinders and cranks; the 
high-pressure cylinder is forward, the intermediate next, and 
the two low-pressure cylinders last. The working pressure is 
250 1b., and steam is supplied by four Thornycroft boilers. 
All the trials had been gone through with entire satisfaction, 
and the run was within a quarter of an hour of completion 
when the starboard high-pressure connecting-rod broke across 
under the fork. The piston was, presumably, at the bottom 
of its stroke at the time, and, taking steam, was driven up 
against the top cover with sufficient force to cause the 
cylinder to crack for a considerable part of its circumference 
a short distance below the flange. Through this crack high- 
pressure steam issued into the engine-room, with the painful 
results with which we are all familiar. The engines con- 
tinued to revolve partly from the action of the uninjured 
cylinder, aided possibly by the action of the water on the 
screw as the ship was propelled by the sound engine. Thus 
the part of the connecting-rod still adhering to the shaft was 
whipped about like a flail, striking the bottom of the vessel, 
where it made a gash nearly 2ft. long by between 2}in. and 
3in. wide, and finally sticking fast in the air pump, through 
which it punched a hole. Steam was shut cff almost at once, 
but it was impossible to avert fearful loss of life. These are 
the simple facts. Until the inquest, which is to take place 
early next month, it is impossible to make any comment. 
We may, however, be permitted to say that the sympathies 
of every one are with the builders. 


| 
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A NEW THAMES GRAVING DOCK. 


Ir has long been @ standing reproach to the South that 
the trade of shipbuilding was a declining one on the Thames, 
and we are pleased to note that there are not wanting signs 
of increased ngnerag among some of the older yards. The 
latest sign is at the Union Docks, Limehouse, where on 
Saturday last the proprietors, Fletcher, Son, and Fearnall, 
Limited, invited a number of persons interested to witness 
the formal opening of a new graving dock which has just 
been completed to replace a somewhat ancient basin con- 
structed out of the hull of the East Indiaman, the Canton, 
as long ago as 1818. Some time ago we gave some parti- 
culars of this old dock, together with illustrations reproduced 
from photographs taken during demolition—see vol. Ixxxvi., 
page 356—and we purpose in this issue to confine our- 
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lower leaf of the gates has been made to coincide with the 
| river frontage, the gate recess for this leaf being provided by 
| a timber jetty projecting into the river beyond the frontage. 
There are two altars in the side walls of 18in. and 24in. in 
| width respectively, placed at levels of 5ft. and 12$ft. below 
the coping, and the side walls have a batter of 1 in6, with a 
bold curved face and gutter at the dock bottom. The latter 
has a fall of 6in. transversely from the centre line to the side 
gutters. The work is of Portland cement concrete through- 
out, with a water-tight cement skin under the bottom and 
| up the backs of the side walls to the level of Ordnance 
| Datum, which is above the permanent level of the land 
| springs. 

For filling the dock, sluices have been provided through 
the gates sufficiently large to charge the dock in fifteen to 
twenty minutes, and for emptying purposes a pumping plant 
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UNION DOCKS, LIMEHOUSE—NEW GRAVING DOCK 


selves toa short description of the new dock, accompanied 
by illustrations. 

In designing a dock of this description in such a locality 
several important points have to & considered. To begin 
with, available land in the neighbourhood is not very 


plentiful, and it is no unusual thing to see the bowsprit | 


of a sailing vessel in dock in very close contact with the 
bedroom window of some neighbouring cottage property. 
Then, again, in dock excavation, no matter what the situa- 
tion, there is to be considered the nature of the ground to be 
excavated and the most suitable angle with the tideway at 
which to lay down the centre line so as to facilitate the 
entrance of vessels. There are many further considerations, 
but these are of primary importance. In the present 
instance the strata through which the excavations had to be 
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has been erected which will discharge the contents without a 
| vessel in the dock in two hours. This plant consists of two 
| centrifugal pumps by Messrs. Gwynne and Co. with suction 
| pipes 26in. diameter each, coupled direct on the shaft of a gas 
engine, and one pump with suction pipes 10in. diameter 
driven from a small gas engine by means of belting. The 
|smaller pump is for drainage purposes. The engines 
|and pumps are placed in an engine-room, the floor of 
| which is at a level of 21ft. below the coping level of the dock. 
The gas engines were made by Crossley Brothers, Ltd. The 
| puinp well is a cast iron cylinder, 10ft. internal diameter, and 
| is sunk to 50ft. below coping level. The culvert from the 
| dock to the well, and the discharge culvert from the engine- 
| house to the river, are cast iron pipes 3ft. Gin. internal 

diameter, surrounded with concrete 12in. thick. In the 
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carried consisted of made ground, clay more or less sandy, 
and ballast. From the last named there was a considerable 
outflow of water. To guard against trouble, and also danger 
to the work during construction, tubes or relief pipes, 4in. 
internal diameter, had to be built into the concrete of the 
dock bottom at intervals of 10ft. apart and extending right 
through the concrete work to the underlying soil. The tubes 
during the construction of the work allowed the water in the 
ground to pass freely away, and they have since been stock- 
Tammed with clay, afd the flow of water from them stopped. 
In addition to these tubes through the floor of the dock 
pipes have been built through the side walls at the level of 
Ordnance Datum having flap valves on their delivery ends, 
so that they serve as relief valves to drain away any water, 
and thus prevent accumulation of water and undue pressure 
behind the walls and under the bottom. 

In order to facilitate the docking and undocking of vessels 
the new dock points up stream, the centre line being at an 
angle of 45 deg. with the river frontage. The leading dimen- 
Sions are:—Length inside gates, 440ft.; width at coping 
level, 79ft.; width at floor level, 63ft.; width at entrance, 
60ft.; depth of water on floor of dock, 24ft. In order to 
obtain this length the head of the dock comes quite close up 
to the road boundary of the premises, and in addition the 
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NEW DOCK AT LIMEHOUSE 


well an opening has been provided at a suitable level for a 
cast iron culvert to connect with the middle and upper 
docks, so that the new pumps may also pump from these 
docks. The dock gates are of iron with teak heel posts, oak 
meeting posts, and elm sills. The hollow quoin posts in the 
abutments are of teak, and the pointed sill is of granite, 
with a polished meeting face. Rollers and roller paths for 
the gates have been dispensed with, and screw-down columns 
resting on cast iron seatings have been provided near the 
outer ends of the gates to take the weight of the gates at 
low water. The contractors for building the dock - were 
Messrs. Kirk and Randall; the proprietors constructed the 
dock gates. The engineers to the dock were Messrs. Kinipple 
and Jaffrey, MM. Inst. C.E., Westminster. 


A MEETING of manufacturers and others interested in 
the automobile movement in this country was held at the Auto- 
mobile Club, 4, Whitehall Court, S.W., on Tuesday last, when the 
proposal to hold an Automobile Exhibition, under the organisation 
of the club, in or near London, from March 24th to April 7th, 
1900, was unanimously adopted. The scope of the Exhibition will 
= — to that organised by the club and held recently at 
Richmond, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves a the opinions of our 


RAILWAYS IN CEYLON. 

Sin,—The railways in Ceylon have prospered because they sun 
through either the hill Lang districts, producing the principal 
exports of the island, or the low coast region, with a swarming 
native population. In the hill districts the trains going up from 
Colombo with supplies fer the planters and their quarter of a 
million or more of labourers are as well filled as, if not more so 
than, the trains coming down, and the trains going southward 
from Colombo to Galle and Matara, along the coast, through a 
succession of populous villages, are also always well filled with 
passengers, though not nearly so much so with goods as the other. 

The mountain railway from Colombo to Banderawela aggregates 
170 miles of single 5ft. 6in. gauge. It costan average of Ks. 250,000 
per mile of line, and produced in 1897 gross earnings averaging 
about Rs. 34,000 per mile of line open, or about the equal in value 
per mile to the last declared gross earnings of the Great Western 
of England and Wales. The coast line from Colombo to Matara, 
likewise on the 5ft. 6in. gauge, 97 miles in length, has cost an 
average of Ks. 112,500 ; gave in 1897 gross earnings of Ks. 12,570 
per mile, and left a net return of Rs. 4300 per mile, equal to 44 
per cent. on capital cost. 

It is now proposed to extend the railway northward for 150 
miles from Kwranegala—58} miles from Colombo—through what 
may be called the Wilderness of Ceylon, a country very sparsely 
populated and very little cultivated, and to carry it on through the 
Jaffna peninsula, thickly populated, to Kankesanturai, in the 
extreme north, an additional distance of fifty miles, ‘This exten- 
sion is projected on the 5ft. 6in. gauge, at an estimated cost of 
about Rs. 60,000 per mil2; estimated gross earnings are only 
about a fourth of that produced by the Southern Coast line, and 
do little more than cover working expenses, leaving interest and 
—- fund to be provided from the general revenues of the 
island. 

It is contended that the traffic estimates, and especially the 
coaching—which makes up nearly half the amount—are but the 
guesses of sanguine imaginations, and that the actual result must 
fall far short of the recorded expectations. 

Acting on this belief, the leading newspapers have given expres- 
sion to public opinion in favour of narrow gauge at a cost not 
exceeding Rs. 30,000 per mile, which from the nature of the 
country, and the many examples of construction on 2ft. 6in. gauge 
on the Continent of India should, it is thought, be sufficient to 
make a substantial line, and one that will answer all the demands 
of the traffic for at least the next quarter of the century. 

The consulting engineers to the Ceylon Government recom- 
mended extension on the broad gauge, chiefly on account of their 
apprehensiun of the so-called evil of break of gauge, but they 
ignored, when doing so, the fact that neither the traffic in exist- 
ence nor in prospect justified the expense in both construction and 
working of so broad a gauge. 

A commission appointed to inquire and advise as to the route, 
estimates of construction, traffic, and working and results, re- 
ported that the prospects did not justify the broad gauge being 
carried farther than 70 miles, and that it should be laid that dis- 
tance only on condition that the rest was made on the 2ft. 6in. 

uge. 

The Secretary of State, recognising how bad the case stood with 
the broad gauge, sanctioned the 70 miles to Anuradhapura only on 
condition that fifteen lakhs of rupees—about a third of the esti- 
mated cost—should be contributed by the general revenue. 

Mr. Chamberlain at the same time stated that he could sanction 
the rest of the iine—130 miles—only on the condition it is thade 
on the broad gauge, and he gave as his reason for so deciding that 
it is in the position of a main Jine. 1t may be so by its appearance 
on the map, but it has neither population nor traffic to support 
this dignity thrust on it. In India, where the practice should 
govern Ceylon to a great extent, a main line, or the ‘‘ standard,” 
runs through the main arteries of traffic, a medium line, the 
‘*metre,” is laid where the traffic is less and only moderate, and a 
narrow line, or “ special ”—2ft. Gin. and 2ft, is put down where 
the traffic is still more limited. 

The wisdom of this grade of gauges is apparent when the traffic 
and results of each are looked at. The standard, with £20 per 
mile per week of gross earnings, pays 5 per cent, ; the metre, 
with only £10 per mile per week, pays much about the same ; 
while the special—2ft. 6in.—with £5 per mile per week, averages 
6} per cent. on the capital. 

Supposing the standard, with its higher cost in construction and 
working, had been placed to deal with the limited traffic of the 
medium, or the latter with the still more limited traffic of the 
special lines, it is patent that the return from all railways in India 
would not have been the success thaé is so gratifying. The result 
of each of these gauges in their different spheres is instructive, 
as proving that each gauge has its proper place, and that out 
of it success cannot be expected. It is very certain that if the 
Government of India had to deal with the Northern Railway of 
Ceylon not a mile of it would be laid on a broad gauge. e 
traffic estimates of the projected line made up, so far at least as 
the one-half is concerned, of guesses and savings of sorts, does 
not even then come up by a good deal to the gross earnings of 
the special—2ft. 6in.—Indian lines, costing on an average under 
Rs, 28,000 per mile. Such being the case, there is no escape from 
the conclusion that the outcome of this line, if made on the 
broad gauge, will be a disastrous failure for the Colony, and 
fully justifies the persistent opposition of press and public in 
Ceylon to tbe construction of it on the broad gauge. 

‘he contention of the Secretary of State that it must be on 
the broad gauge because it is a main line is just as hollow as 
the contention of the Governor of Ceylon that it must be ‘‘broad” 
because it will eventually, at Manaar, join the Southern India 
Line, which is on the metre gauge. Why on that account it 
should be broad is just as much beyond the power of the ordi- 
nary observer to see as it is to understand the argument used 
in a State paper—the Governor’s address to the Council—that the 
Government of India will have to alter the metre gauge in order to 
come into line with Ceylon. Seeing that the Northern line, if 
extended to Manaar, would be only 200 miles, as against over 
3000 miles of metre-gauge system in South India, it is a rather 
astounding statement to make that the greater must give way to 
the lesser. 

The Planters’ Association of Ceylon, a public body representa- 
tive of the plantations that make the prosperity of the island, has 
protested against this expense for the development of a district of 
uncertain prospects, and the relief of congestion in the peninsula 
of Jaffna, because it is unnecessary and wasteful of resources 
which are needed elsewhere for feeder lines in the hills which 
would afford a profitable return on the expenditare. 

The Ceylon Association in London, representing much of the 
capital invested in the tea and other estates in the island, has also 
protested against the expenditure for this broad-gauge line, but 
the deputation from it, which appeared before Mr. Chamberlain 
on the subject, were received with scant courtesy, and their repre- 
sentations were treated with something akin to contempt. 

Ceylon is unfortunate in being entirely at the mercy of the 
Secretary of State and his deputy the Governor, and is with- 
out anything like a voice in the management of its affairs. If the 
Legislative Council was not the farce that it is, a narrow-gauge 
and suitable railway would now be in course of construction, and 
we should be spared all this contention of years against a gauge 
unsuitable in every respect. A railway in a country of such de- 
ficient rainfall, scanty population, and no trade, will not pay any 
more than a small return on the cheapest line that can be made. 

In Ceylon, apparently, traffic statistics have no influence in 
designing the salenp that has to be made, or else the estimates 
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get terribly upset during construction, A very glaring case of 
the disproportion of capital cost to traflic is that of the broad-gauge 
mountain railway from Nanoo-Oya to Binderawela, 324 miles, 
opened for traffic during 1893 and 1894. ‘The cost per mile works 
out at Rs, 277°240 ; gross earnings are Rs. 565 per mile open, and 
th> net return on capital only one-fifth per cent., without any 
prospect of its being much better. It is a ae and costly sacri- 
tice to the bogey of break of gauge; and yet, with all these 
results of misapplied cost and power, the expert advisers of the 
Secretary of State recommend that the same mistake should be 
made in the case of the Northern Railway, and there is the 
greatest risk that the Colony may be saddled with another white 
elephant, to the serious hindrance of undertakings elsewhere, that 
would pay and make for progress. 

Railways in India are designed in the country, and in accordance 
with the traffic to be carried ; railways in Ceylon, on the other 
hand, are designed out of the country, and without any regard to 
the traffic or results. If it were not so the costly blunder of carry- 
ing a line of the broadest gauge over the backbone of the island 
for a traffic which is insufficient even for a gauge of 2ft. Gin., 
would not have been perpetrated, in addition to the break of 
gauge bogey, tho theory of breadth and weight being required to 
withstand wind at an elevation of 6000ft. was dragged in to sup- 

ort the contention that nothing less than 5ft. Gin. would pay or 
= safe. These bogeys combined carried the day, and the result 
is seen in a magnificent line with a miserable tratlic. It is very 
grand, but it is not business, and therefore it is folly and failure. 

Another anomaly in designing railways in Ceylon, for the situa- 
tion and the work to be performed, is in evidence in the projected 
line called the Kelani Valley. This line runs from Colombo through 
the valley drained by the Kelani River, and ends 50 miles away at 
the village of Yatiantota. Judging by the statistics of traffic 
from tea estates —aggregating over 30,000 acres—and a numerous 
native population over the whole route, the earnings in view would 
pay for a line even on the broad gauge ; certainly it would for one 
on the metre gauge, but the special of 2ft. 6in. is adopted, 
although there is the prospect of a furtber extension of 50 miles 
to serve the tea districts around and beyond Ratnapura as far as 
Balangoda and Raknana, all in a state of healthy progression 
through the prosperity of the tea industry. 

What the Colony has to complain of is the utter disregard of its 
representations made through the Press and the public associations 
representative of the wealth and enterprise of the island, and the 
putting aside the finding of a highly competent Commission, 
endorsed by the Legislative Council, in favour of the opinions of 
officials in London, who hold preconceived ideas in regard to 
gauge, and who had no personal knowledge of the situation and 
circumstances justifying the application of those ideas in the case 
of the Northern Railway. 

The Colony, for no sufficient reason, and by the simple fiat 
of the Secretary of State, is ordered to make a railway costing 
120 lakhs of rupees, when a more suitable line in every respect 
can be made for half that amount. The one half of the sum 
proposed would do all that is required for the Northern districts, 
and the other half will make over a hundred miles of the much- 
needed feeder lines for the relief of tea-producing districts 
situated at expensive distances from the main line and fuel. It 
would do more than this, however, for it would render unnecessary 
the diversion arbitrarily of surplus revenues from their legitimate 
purpose in the general progress of all departments, and the 
reduction of oppression and progress hampering taxation. 

Hereford, July 17th. D. Mackay. 


THE MILWAUKEE. 


S1r,—In your issue of THE ENGINEER, dated June 30th, re Mil- 
waukee, I observe you state that the vessel steamed from place of 
stranding to the Tyne against the bulkhead. Please note that this 
is incorrect. The vessel steamed and towed stern first. 

Bristol, July 21st. JOHN Evans, 


ON THE LAUNCH OF A BATTLESHIP.* 


By Mr. H. R, CHampness, Chief Constructor, H.M. Dockyard, 
Devonport. 

Introductory.—The author offers some remarks on this subject 
partly upon the suggestion of the President, and also because the 
members of the Institution will naturally be interested in what 
was a considerable feat in engineering, and, at the same time, a 
striking development of the resources of the port in which the 
summer meeting is being held. The launch was that of Devon- 
port’s first modern battleship, H.M.S. Ocean, Fig 1+ the first since 
the days of wood shipbuilding, the preceding ship having also been 
named Ocean, and launched as long ago as 1863. How great the 
advance was will be understood from the fact that the weight of 
the present ship as launched was 7110 tons, the nearest approach 
to this being a steel cruiser, whose launching displacement was 
2830 tons, sent off the same slip in November, 1890. When it is 
remembered that a very few years since the opinion was seriously 
expressed that battleships could not be built at Devonport, while, 
during the last twelve months, three such ships have been upon 
the blocks, two of which are now afloat, the third well advanced 
for launching, and a fourth soon to be laid down, it will be ad- 
mitted that the development promises to be permanent. It is true 
that this is not a record weight even for battleships launched from 
the Imperial Dockyards, and it has been far eclipsed by what was 
lately done in launching the s.s. Oceanic, when 11,000 tons slid 
into the water, though the mean pressure per square foot of the 
cradle was only 2°35 tons as compared with the 2°5 tons of the 
Ocean ; but those most closely responsible for ship launching 
have little desire to create records of this sort, and certainly so 
far as the chief constructors of the Naval Dockyards are con- 
cerned, the builders of the Oceanic are welcome to their pre- 
eminence, 

Building slips. — An incidental evidence of the growth in 
dimensions of modern ships is seen in some of the naval yards, 
where the building slip has been adapted for launching the pre- 
sent ships of great beam and flat floor by cutting away the sides 
of the slip at the lower end to enable the full section of the ship 
to clear it. This was avoided at Devonport by increasing the 
width of the slip throughout sufficiently to provide for all probable 
increases of beam ; the slip was also lengthened at the upper end, 
and two concrete piers 25ft. wide were built at the lower end in 
wake of the launching ways, to carry the ship into deep water 
when the fore end of the cradle left the ground ways. How well 
these old slips were piled is clear, since, in spite of the enormous 
increase of weight borne beyond what could have been dreamed 
of when they were first prepared, no sign of subsidence of any 
kind was discernible, though periodical tests for it were made, and 
the structure was carefully watched. 

__ Building declivity.—The declivity of the keel in building was 
gin. to the foot, and about as usual for a ship of this size, and that 
of the groundways, or foundation on which the cradle carrying 
the ship slides, was } jin. to the foot. The longitudinal section of 
this surface was a circular arc, and had a “camber,” or round up, 
of 9in. in a length of 300ft. This prevented the groundways 
becoming hollow under compression due to the weight of the 
ship and cradle, and so increasing the difficulty of launching, 
though there is, perhaps, no absolute necessity for this in naval yards 
where the floor of the slip is of granite or other hard stone upon a 
thick bedof concrete. It is, however, desirable that the form of the 
—- should have some effect in holding the ship just before 

unching, and this varies with the position decided on for the top 
of the camber. Dockyard practice in this respect differs, and this 
point is sometimes at mid length, and in other cases at two-thirds 


* The Institution of Mechanical Engineers, Plymouth, July 25th. 
t Fig. 1 was an illustration of H.MS. Ocean, which we do not repro- 
duce. She-was launched July 5th, 1898. 


the length of ship from the bow, or even at the after perpendicular, | 
The declivity of tin. to the foot, referred to above, is the — | 
of the tangent to this curved surface at the top of the camber, and | 
the holding tendency is greatest the farther aft the tangent point | 
is. In the Ocean this point was at the aft side of stern post or | 
after perpendicular. In launching, the fore end of the straight | 
part of the keel approaches the bottom of the slip in each foot of | 
movement approximately by the difference between the launching | 
and building declivities, viz., §1- or }jin., and as the distance 
from the fore end of the keel to the after end of the straight floor | 
of the slip was 348ft., this drop of the keel was 4}in. x 348, or 5ft. | 
This consideration, and the clearance between the keel and the | 
bottom of the slip at this point, generally from lft. to 2ft., deter- 
mines the height at which the foremost block shall be laid for 
building, and taken in connection with the building declivity, 
enables the blocks to be laid correctly, in view of the launching | 
conditions, It is further necessary that this height of blocks should 
be sufficient to allow room on top of the groundways for the section 
of cradle shown in Fig. 15, including the bilgeway, the wedges or 
slices,” and the solid timber between them and the slip which is 
known as ‘‘stopping up,” and had a minimum depth of about Gin. 
The length of the groundways must be such as to secure that the 
ship and cradle shall not tip about their after end, and to determine 


There could therefore be no Hpping motion while on the Ways 
Although when the weight of the ship was taken on the cradje 
the pressure per square foot on the groundways was not uniform, ij 
only varied with the relatively small variation in the weight of the 
ship per foot of length as built at time of launching, when general 

there is but little local concentration of weight due to such fittj 
as armour, machinery, Xc. As buoyancy is gained in launching a 
point is reached when the fore end of the cradle is alone ip 


| connection with the groundways, and it is there the local stregs 


in launching is greatest. This is shown in Fig. 2, where the moment 
of weight about the fore poppet, beimg constant, is represented by 
a straight line parallel to the base, and the curve of moment of 
buoyancy about the same point intersects it at a point B, cop. 
responding to a travel of 302ft. when the stern of the ¢hj 

commences to lift. The compressive force on the fore poppets at 
this moment is shown by the difference of ordinate Cl) between 
the curves of weight and buoyancy, and was equal to 1320 tons, or 
660 tons on each poppet, which had an area of 25 square feet, anq 
therefore bore momentarily a stress of 26°4 tons per square foot, 
The mean pressure per square foot of bearing surface of the crad|g 
between the fore and after poppets when in position on the slip 
differs considerably with different ships, ranging from about one ty 
three tons, which is very seldom exceeded. In this instance it was 
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this certain calculations were necessary, the results of which are | 
shown in Fig. 2. 
Calculation of ship’s launching weight.—The approximate date of 
the proposed launch determined the time the ship would be upon 
the slip, and the local circumstances as to available labour, coupled | 
with building experience, enabled an approximation of the launch- 
ing weight to be made. The proper progress of the ship fixed the 
parts which made up this weight, pth it was possible to calcu- 
late in detail the weight of the several parts, and the positions of 
their centres of gravity. The weight calculation is much simplified 
when, as is usual, a record is kept of all weights put on board. The 
total weight, and the position of centre of gravity both vertically | 
and horizontally, were thus obtained, and were easily corrected as | 
the actual date of launch approached, and a closer approximation | 
to the launching weight became possible. The probable height of | 
tide was given by the tide tables, and was drawn upon the profile | 
of the ship as she lay on the blocks—Fig. 2. The displacement was | 
pel nartres § to lines parallel to this at any convenient distance, say, 


2°5tons. While it is not generally necessary with warships to 
determine whether they will have stability in the Jauncbing con- 
dition, because they are designed to be stable, however light, yet 
such a calculation is made, and both the vertical position of the 
centre of gravity and the metacentric height are ascertained. The 
latter in this case was 12ft. The trim of the ship when atloat 
was also estimated, and showed that she would not be fully 
water-borne when the cradle left the end of the groundways, 
but would drop about 4ft., for which there was ample depth of 
water. The details of the structure of groundways and cradle, and 
the internal shoring cf the ship to enable the strains developed in 
launching to be effectively distributed and safely borne, are worth 
description. 

Groundways.—The groundways were 427ft. long, and 6ft. 6in. 
wide, and were laid on transverse blocks of oak in wake of 
each “land tie,” or wood foundation of the slip, spaced about 
5ft. Yin. apart. Between the oak blocks were two of fir, 
equally spaced for about two-thirds the length of the slip, until 


General Arrangements 


Fie 3 

{ 


swe_\ 


Launch WL AS 


150 Tide bine 


Launching weight 7,HO tons Area of Sliding way surface 3100-sq. R Fig + 
Launching draught 79S af Pressure per sq. foot om ditto 2.5 tons. Fore Pari 


Camber in Groundways — Fin 300 leet. Spread. of Bilgeways out to out. 35-6 
Tangent to Groundways at After Part A declivity to I foot 


Fig: 5 Aft Part See Fig 


{ 
13-0 Tide Line G | 


2ft., which, as the ship was launched at a declivity of }in. to the 
foot, corresponded to a travel down the ways of tx or 


about 30ft., and this is the distance apart of the calculated ordinates 
giving the curve of buoyancy—Fig 2. The position of the centre of 
buoyancy was also estimated for the displacement to each water- 
line. These calculations assumed that the ship did not lift off the 
groundways as the after part became immersed, and it is also clear 
that the trim differed widely from the water-borne condition, 
because the keel was at a declivity of gin. to the foot, and in a 
length of 390ft. this gave a difference of draught at the fore and 
after perpendiculars of 2x °2Pft. = say, 20ft. 4in.; while the trim 
by the stern when the vessel was afloat was only 3ft., and her fully 
laden condition is designed for an even keel. 

The results of these calculations, and the moments of weight and 
buoyancy about the after end of the ways and the fore poppet are 
plotted in Fig. 2, where the abscissz represent the travel of the 
sbip down the ways. The weight being constant is shown by a 
straight line parallel to the base. The curve of buoyancy intersects 
this at a point A after the ship has travelled 337ft., when she is fully 
water-borne. The centre of gravity of the ship was over the afterend 
of the ways when she had moved 277ft., when, of course, the moment 
of weight about this point was “zero, while there was then a large 
positive moment of buoyancy, which was maintained and increased 
relatively to the moment of weight until the ship was fully afloat. 
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near the position of the fore poppet already referred to, where the 
stern of the ship commences to lift. Below this, the blocks were 
of oak or teak, laid side by side. The upper surface of the blocks 
was trimmed throughout to the camber, and covered with din. 
teak plank, secured with jin, bolts, Yin. long, rag-pointed, and 
punched down below the surface at least jin, to obviate all 
danger of their protruding under the compression of the ways 
and obstructing the launch. The butts of these planks were 
well distributed, and were bevelled, as shown in Fig. 8, to 
facilitate the travel of the cradle over them. The foremost 
planks in each strake were made as long as possible, dowelled 
into the blocks, and extended well abaft the fore end of the 
cradle, Through these omy was bolted the large cleat A, 
Fig. 4, which formed a base for the pressure of the hydraulic 
pumps, provided for pushing the ship off, if necessary. (n the 
outer end of these groundways, a ‘“‘ribband” A—Figs, 7 and 9— 
12in. by 10in., extending the whole length of the ways, was fitte . 
It was of fir, except the upper 30ft., which was of best English 
oak, The general security was 3}in. wood dowels, about oft. 
apart, for about 300ft. down, with intermediate bolts lin. in dia- 
meter, except at the fore end, where they were ljin. The plank of 
thegroundways on which the ribband rested wasalso dowelled to the 
transverse blocks in wake of the land ties below it, as well as bolted 
like the other plank. Theoak ribband, whose fore end took the thrust 
of the dogshore, was dowelled to the plank, and bolted alter- 
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nately through it to each transverse block of the groundways, 
and had a steel shoe at the fore end whose faying surface against 
the dogshore was planed B—Vig. 7. This ribband was laid so 
that when the cradle was in position there should be a clearance 
between the two varying from 3in, at the upper to 2}in. at the 
vedo the ribbands as the ship went off, and the increased 
clearance at the lower end gave play for some small amount of 
swerving on the ways if the tide caught the ship before she was 
fully afloat. To resist the tendency of any such movement to 
carry away the ribband, each piece was shored not only at the 
putt, but also in mid-length, the shores being about 10ft. apart in 
wake of the cradle and 20ft. below. To prevent the shores, which 
are fitted below high water, from lifting under the action of the 
backwash as the ship went off, they were bolted to the ground- 
ways and lashed to the land ties of the slip at their outer ends. 
The three ribband shores at the fore end of the cradle were only 
6ft. apart. The outer ends of all these shores butted against the 
solid masonry at the sides cf the slip, 


Cradle.—The general construction and component parts of the | 


cradle will be understood from Figs. 3 to 18 inclusive. The fore 
end of it was about 65ft. abaft the stem, and the after end at 
extremity of inner shaft tube, both being in wake of one of the 
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| 
| The work due to the fall of half a ton through 17ft., which was 
rovided for, is 8} foot-tons, which, with the other assumptions in 
| favour of the pressure to be overcome, gave sufficient margin for 
| safety. The remainder of the cradleatove the bilgeways consisted 
| of three parts, the stopping up—amidships—and the fore and after 
poppets. The stopping up, which, like the poppets, was of the 
full width of the bilgeways, namely 5ft., consisted of solid Dantzic 
fic timber carefully fitted to the bottom of the ship and 192ft. long. 
| Tae poppets varied from 15 to 25 square feet in sectional area, and 
were nearly vertical, except the first and last two or three, which 
stood rather more square to the surface of the bottom in a fore- 
and-aft direction. The heels of these poppets were steadied by 
tenons Yin. wide and 14in. deep, which fitted a fore-and-aft groove 
K K K—Figs. 7, 12, and 18—in the 6in, poppet board of English elm 
below them ; the spread of these poppets at the heel just above 
this board, and also at the head, was preserved by chocks, L L, 
but the end poppets, especially those forward, were close fitting 
from the head well down their length. The various pieces com- 
posing them were not only bolted together like the others but 
were also dowelled. Exch set of poppets was connected together 
| outside the cradle by steel ‘‘dagger” plates, 'T T—Figs. 7, 12, and 16 
—three aft and two forward, l4in. wide and fin. thick, secured to 
the poppets by Blake’s screws, and extending far enough from 
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main transverse bulkheads. Resting on the groundways are the 
bilgeways, solid timber structures of Dantzic fir, 310ft. long, 
5ft. wide, and 2ft, thick, the lower surface being faced with 4in. 
teak, called the “‘ sliding plank.” Toe fir section of 20 square feet 
was made up of four baulk with plain butts, the several lengths 
well overlapping and being bolted and dowelled together. The 
teak sliding plank was fastened with jin. rag-pointed bolts, 8in. 
long, the heads being punched below the surface at least jin., 
as described for the fastenings of the groundways, and for a 
similar reason. The ends of the bilgeways were built up by cleats, 
B C—Figs. 4 and 5—and thus formed stops for the heels of the 
end poppets. As the fore end of these bilgeways had to 
bear considerable stress, the cleat was of English oak the full 
width of the ways and sory | bolted to them, and on its outer 
side was fitted the dog-cleat of English oak, 1ft, square in section, 
fastened not only with dowels, but with ljin. gaivanised bolts 
passing right through the cleat, the heads bearing on a steel face- 
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each end to overlap and be fastened to the stopping up. Between 
the upper surface of the bilgeways, and the underside of the stop- 
ping up and poppet board, was a space of 4}in., in which the 
“slices” or beech wedges, 6ft. Gin. long, were inserted when it was 
desired to ‘‘set up” the ship, 7.¢., to take the weight on the 
cradle and off the blocks sufficiently to enable the latter to be 
rammed out. To prevent the cradle falling outward at the head, 
a steel angle M—Figs. 7 and 12—was riveted to the bottom of the 
ship, extending from near tha fore end to the extreme after end, 
where it was turned down over the aftermost poppet. The 
position of the after poppets, and the shape of the bottom there, 
gave their heads a much better bearing against the ship than was 
the case forward, and as the after end of the ship was soonest 
water-borne, and the poppets there were not subject to the 
great stress of those forward, it was not necessary to do more 
than support the angle referred to by the bracket plates 
shown at N N—Fig. 12—which in each case were continued 


After Part. 
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plate t> ths dog-cleat jin, thick, and the points have up on a 
similar plate, as shown on plan and section A iri C D—Figs. 10 
and1l. The after end of this dog-cleat was fitted with a steel 
shoe E similar to that at the fore end of the ribband. The space 
between these two points was filled by the dogshore of African 
oak, 10ft, long and lft. square in section, having a steel shoe at 
each end F G, similar to those it bore against, ’ 

_ It was this shore on each side which, with the few blocks remain- 
ing under the keel just before launching, and the friction of the 
grease on the ways, prevented the ship from being launched, Fig. 7 
shows that the shore was cut at the fore end to such an angle that it 
cleared itself as it fell. A trial of this is always made when the 
shore is first fitted, and before ee, strain comes upon it, by letting 
a dummy weight fall upon it. The wedge-shapei steel face H 
on top of the dogshore, immediately under the weight, had its 
upper surface square to the direction of the blow, the full effect 
of which was thus transmitted to the shore. Whi'e the exact re- 
sistance to be overcome in knocking away tie dogshore cannot be 
determined, a rough estimate on the safe side may be made by 
resolving the weight of the ship parallel to the thrust of the shore, 
and assuming that the blocks remaining under the ship and the 
grease upon the ways bear no part in resisting this, We thus get 
a crushing force on each short of about 240 tons, and taking the 
Coefficient of steel on steel as 0°3, and allowing that the shore 
clears itself after about }in. of travel, which is really the case, we 


get— 
Work to be done = 240 x 0°3 x gy = 3 foot-tons, 


as far as the projecting edge 000 of the bottom plate 
above. At the fore end special strengthening was necessary for 
reasons already stated, and is shown by Fig. 7, where the plate 

| PPP was of din. steel, with a similar plate QQQ, riveted at the 
back of it, and fitting closely between the projecting edges of the 

| bottom plates above and below it, thus greatly stiffening the 
structure to resist shearing of the fastenings. Over the heads of 
the poppets, a &in. steel plate RRR, riveted to a 7in. by 3hin. by 
in. angle bar, was fitted and turned down over the fore end of the 
foremost poppet, the connection being stiffened by ten brackets 
SSS, formed of jin. plates and double steel angle bars. All the 

| parts of this plate and angle structure were most carefully fitted 
| to each other and the bottom, the only connection to the latter 
| by lin. steel rivets through the plating between the brackets. 
The single shearing stress of each rivet is assumed at twenty tons. 
This structure might yield in two ways—(a) by the shearing of 
all the rivets in the brackets and angle bars over the heads of the 
poppets, or (/)) by shearing all those through the bottom, and also 
those through the brackets and doubling plate. The pressure on 
the fore poppet when the stern began to lift has been given as 660 
tons, and this may be resolved into a tangential stress of 585 tons, 
and one of 320 tons normal to the botton. Assuming this tan- 
gential stress distributed by means of the structure over the area 
surrounding the heads of the foremost three poppets, we should 
have to shear about 120 rivets in case (a), giv ng a total shearing 


stress of 120 x 20 = 2400 tons, and a factor of safety = a5 = 


Fracture in case (/) would need a shearing 
3340 


4°1, which is ample. 
stress of 167 x 20 = 3340 tons, or a factor of safety = 


In order that the two parts of the cradle should preserve their 
relative positions during launching, spread shores, about 12in. 
square and ten in number, were fitted between them under the kee’, 
and resting in English elm cleats secured to the bilgeways—F'igs. 10 
and 17. One of these shores was at each end of the ways, one 
opposite the fore end of the dogshores, and the remainder divid d 
the intervening length about equally. These acted as strut. 
Between them at the butts of the stopping up, spread chains were 
fitted as ties, setting up to 1 fin, steel eye-bolts through the stopping 
up, the bolts being hove up on plates covering the butts on the out- 
side of the cradle—Plate 6. These spread chains were not fitted in 
wake of the poppets. No part of the cradle was attached to the 
bottom of the ship, and as it was fitted below the bilge keel, and 
had a certain amount of buoyancy, it might leave the ship as soon 
as she was afloat and be held under the bilge-keel, unless this were 
provided against. To keep it clear, T bars or double angles were 
titted as shown by B—Fig. 15—at intervals of about 15ft., tapped to 
the bottom of the ship and bilge keel, and having a wood strut C 
above each in the angle formed by the bilge keel, and bottom of 
the ship. The close fitting of the cradle, and the pressure developed 
in oe enerally make the cradle adhere sv firmly that it 
must be pulled out by tugs, as it is necessary to remove it for the 
safety of the ship in docking. For this purpose, steel-wire hawsers 
were separately attached to the fore and after ends of the cradle, 
and to each piece of the stopping up, the ends of the hawsers being 
carried inboard on the upper deck till wanted. 

Internal shoring.—While the fullest use was made of the struc- 
ture of the ship to —_— any alteration of form under the 
strains borne in launching, by having all possible pillaring com- 
plete, and all bulkheads and flats riveted off, it was necessary to 
pone some internal wood shoring, as shown in Figs. 15 to 18. 

he spread of the cradle from out to out was 35ft. 6in.—Fig. 16— 
which caused it to bear directly under one of the longitudinals for 
a great part ofits length—Fig. 15. Short shores were also fitted, 
as shown, between the inner and outer bottoms, above the edges 
of the cradle, and a covering baulk was laid on top of the inner 
bottom, from which stout shores reached to the protective deck. 
The great strength of the framing between the inner and outer 
bottoms for the engine bearers, and that of the bearers themselves, 
which were complete, made special shoring at that part unneces- 
sary, but for the remaining length of the cradle, and particularly 
abreast of the foremost poppets, it was provided, and at the latter 
place the structure was stiffened from one side of the ship to the 
other—Fig. 18. The total weight of these shores was about 90 
tons. 

Lubrication of sliding surfaces.—The whole of the work already 
described was completed a fortnight before the launch, when pre- 
parations were made for applying the lubricants to the sliding sur- 
faces, For this purpose the whole of the cradle above the bilgeways 
was temporarily suspended to the bottom, on the outside of the 
cradle by strips of }in. plate, A—Figs, 15 and 16—tapped through 
the bottom of the ship and screwed to the cradle. Oa the inside, 
wood struts D—Figs.15 and 18—6in. by 6in., resting on the bottom 
of the slip, and screwed below to the groundways and above to the 
cradle, kept the latter in position against the bottom of the ship. 
The poppet board was secured to the poppets, both inside and out- 
side the cradle, by plates, V V V—Figs. 7 and 12—screwed to both, 
and left in position until the ship was afloat, which prevented the 
board from leaving the poppets and sinking, as, being of Eoglish 
elm, it might do. The ribband on the outer edge of the ground- 
ways was then removed, and 5in. plank E—Fig. 18—fixed at 
intervals from 20ft. to 30ft., with its inner end at top level with 
the top of the groundways, and sloping up and outward. The 
bilgeways were next hauled by steam winches on to these 
supports, and the remainder of the cradle was temporarily 
shored up from the groundways F—Fig. 18. After a careful 
inspection of these surfaces, the lubricants were applied first to 
a short length of the ways, which was coated to the required 
thickness, and then loaded over a portion of its surface to the 
mean pressure of 2'5 tons per square foot by ballast, this load 
being launched, and testing the adhesiveness of the lubricant to 
the groundways and its adaptability generally for its work. The 
exact position of the bilgeways having been razed in on the 
groundways for fitting purposes, wood battens jin. thick were 
nailed to these lines, and the space between them coated 
with Russian tallow applied hot until a solid coating 
3in, thick was obtained. It is sometimes an advantage to 
mix beeswax with the tallow in order to assist the cohesive- 
ness of the lubricant and prevent it from cracking and 
caking. On this a coating of “‘slum” was placed, made up of 
Russian tallow and train oil boiled together and well mixed in the 
proportion of four gallons of oil to 1 cwt. of tallow, being one 
part oil to two of tallow. This was not applied hot. The propor- 
tion of oil varies with the temperature of the atmosphere, being 
less in hot than in cold weather. The surface of the slum was 
irregularly grooved, after which train oil was poured upon it, and 
finally soft soap scattered in patches throughout the length of the 
cradle. The under surface of the bilgeways was coated with Russian 
tallow simiiarly applied, but only to a thickness of about }in., on 
which the slum was placed. The side of the ribband next to the 
bilgeways was also thickly coated with slum, and the narrow 

between them sprinkled with oil. Across the surface of 
the groundways, forty grease irons, G G—Fig. 18—tokeep the bilge- 
ways clear of the groundways while being hauled back, were then 
placed in pairs and steadied on the inside of the cradle by work- 
men, until the a were hauled again into their proper 
position, and fayed against the struts previously described as 
supporting the cradle against the bottom of the ship. The grease 
irons were withdrawn, the battens removed, and the long beech 
slices, of which about 1300 were used, were inserted between the 
bilgeways and upper part of the cradle, except those below high 
water, which were not put in until it was necessary to drive them, 
and so were kept dry. Thetemporary struts and angle supports to 
the cradle were next removed, the ribband on the outer edge of the 
groundways was replaced, fastened, and shored, the holes through 
the bottom of the ship were plugged, and the cleats on the ~— 
ways replaced and bolted. A large cleat, D—Fig. 5—was also 
bolted to the groundways at the lower end of the cradle, to prevent 
any premature sliding movement. Tensteel keys, E—Fig. 15—on 
each side, varying regularly from }in. to 1fin. in thickness from 
fore to after end of bilgeways, were then inserted at equal 
distances between them and the ribband, and maintained them 
in position, Battens F were nailed over this groove to prevent 
any substance getting in which might obstruct the launch. The 
remaining slices were inserted, the dogshores were placed, and 
two “triggers” W W—Fig. 7—put beneath each, that with a plain 
bevelled end preventing the shore from falling, and the other with 
rounded end serving the same purpose when just before launching 
the former was removed. Between the slices at intervals were 
twelve steel angles Y Y—Figs. 7 and 12—on each side of the cradle, 
connected by bolts hove up with nuts, and these helped to keep 
the sides of the cradle in position and flush with those of the 
bilgeways. 

Setting up the ship.— Preparations were then made for “setting u 
the ship. This operation is generally begun the day before the 
launch, the after portion only being dealt with at that time, say, 
for about one-fourth the length of the cradle. For this purpose 
the slices were manned both inside and outside the cradle by ship- 
wrights with heavy mauls, The shores at this part were also manned 
and kept effective as the setting up proceeded by tightening the 
wedges under them. At a given signal the whole of the men 
struck together. The strain on the building blocks was tested at 
intervals by striking the wood wedge blocks, HH—Fig. 18— 
of each tier until it was clear that they had been relieved suffi- 
ciently to enable them to be readily removed. This removal followed 
immediately upon the conclusion of the setting up, and the building 


899 
ne Ways, 
© cradle, 
Liform, it 
Ot Of the 
enerally 
1 fittings 
iching, 
alone ip 
al Stregs 
moment 
snted by 
ment of 
B, Cor. 
he ship 
pets at 
between 
tons, or 
et, and 
re foot, 
© Cradle 
he slip 
© it was 
Ry 
x Bilge way = 
Rrbband * 
and 
od in 
rorth 
: Fig 12 
out 
| ate vil 
until 
(2 
| Groundway 10 18 
0 
d 
ll 
e 
0 
t 
< 
. 


98 


THE ENGINEER 


JULY 28, 1899 


shores under the bottom inside the cradle were also taken away, 
the remaining shores outside the cradle being roped at the head, 
and the ropes carried inboard in readiness for lowering them on 
the launching day after completing the setting up. As the 
blocks were removed, ‘‘skeg” shores, FE E—Fig. 3—rounded at each 
end, were placed under the keel at intervals, to assist in po ge 
ing the overhanging part of the ship beyond the cradle and the 
blocks left standing. These shores are generally left in position 
until the ship is launched, the form of their ends making it easy for 
her to trip them as she moves. The drying and lubrication of the 
ways below the cradle was carried out on the morning of the day of 
launch as the tide ebbed, and finished as it rose. The completion of 
the setting up commenced at about the same time, and somewhat 
abaft where it was left the day before, and was continued until near 
the fore end of the cradle. It is not usual to set up the extreme 


Atide gauge was fixed at the after end of the groundways, and the 
height of water over the groundways was recorded in sight of the 
launching platform every quarter of an hour during the last hour 
and a-half before launching. The number of the blocks remaining 
under the keel was similarly recorded as each tier was removed. 
It is not often that the blow of the weight fails to free the dog- 
shore and release the ship, but in case of failure men are 

to cut away this shore with axes, until its weakened section causes 
it to yield. This operation is dangerous not only to the men, but 
may be so to the safety of the ship if one shore yields before the 
other. To assist the ship to start on the fall of the oe a 
hydraulic pump of 150 tons pressure was placed on each side at the 
fore end of the bilgeways, and one of 80 tons in reserve. ‘There 
was also one of 500 tons directly beneath the stem, to ease her off 
the groundways. Special care was taken to test the efficiency of 
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forward end, but only to tighten up the slices there as necessary to 
give them a proper bearing. Three or even four slices were allotted 
to each man in setting up. When this work was finished the heads 
of the slices were roped together, as they have some buoyancy and 
might otherwise float away singly when the ship was launched. The 
remaining shores between the cradle were removed, and the dog- 
shores were tightly set by driving a thin steel wedge between them 
and the fore end of the ribband on the groundways. Additional 
security was given to the foremost and aftermost poppets by driving 
two long bolts through each into the bilgeways F—Fig. 4— 
and G—Fig. 5—and to somewhat lessen the’ resistance a cut- water 
was fitted against the aftermost poppet. The remaining 
building shores were then knocked away, commencing from 
feveued and working regularly aft, as the foremost shores 
tend to push the ship down the slip, while the after ones act as 
struts against this. 

The completion of the setting up was effected in time to enable 
all these mae to be got away before the rising tide reached the 
aftermost. It frequently happens that as the remaining keel 
blocks are Badin and the ship settles down on the cradle, she 
moves slightly or ‘‘draws,” and before knocking away these blocks, 
means are adopted for measuring this movement by fixing two 
battens paralle! to but not in contact with each other, one to the 
fore end of the sliding ways, and the other to the side of the fixed 
cleat at the fore end of the groundways, and with their upper edges 
in the same plane. Across the edge a line is transversely drawn, 
and whatever slight sliding motion takes place is shown by the 
distance between this line on the fixed and the moving batten— 
Fig. 6. A corresponding ‘‘tell-tale” was also fitted to the stem of 
the ship upon the launching platform. The difficulty of getting 
the keel blocks away varies greatly with different tiers, depending 
partly upon unequal crushing of the blocks during building, and the 
extent to which the ship is set up and afterw 


s settles upon the | 


cradle and blocks. Generally the excessive pressure is only upona _ 


few tiers of blocks, and, as the hour of launching draws near, may 
be only upon one tier. As a rule, upon the day of launching, 


the blocks are only removed sufficiently in advance of the tide to | 


permit the work to be done. This remark applies also to the 
removal of the bilge cleat at the after end of the bilgeways, and to 
that of the steel keys and battens on top of the ribband. Should the 
ship be lively and draw to any extent, some tiers of blocks would be 
rep and the ship would be allowed to trip them in launching. 
If, however, the tell-tales show no sign of movement in the ship, 
the removal of the blocks would proceed right up to the time of 
launching, and it might even happen that no blocks would remain 
under the keel when the dogshore fell, but this extreme is not 
usual. Experience must guide in this matter in connection with 
the circumstances of each case, and ships of the size now described 


have been launched with as many as nine-and-twenty tiers of | 
blocks standing, and with as few as one. The removal of the | 


blocks is facilitated by the method of building them ; the wedge 
blocks H—Fig. 18—generally soon yield to the blows of a ram, 
but in addition to this, the thin top or ‘‘cap” block is usually of 
some straight-grained but fairly hard wood, such as teak, which 
has to be split out by steel wedges when the ram fails. The use of 
gunpowder for this purpose has been known in a private shipbuild- 


ing 

ogging and sagging.—After the ship was set up, means were 
taken to ascertain how much the elasticity of the structure allowed 
her to alter form, both longitudinally and athwartships, from the 
land-borne to the water-borne condition. As great a length as 
possible on the upper deck was chosen, and three vertically-adjust- 
able sight battens were fixed, one towards each end and one about 
amidships, the edges of the battens were carefully sighted, so as 
to be in one plane, and the positions were marked upon the fixed 
framework carrying the sights. Similar adjustments were made 
after launching, and the differences efforded a measure of 
the droop of the ends of the ship relatively to the middle, or 
vice versa, known as hogging and sagging respectively. Athwart- 
ship observations of this kind are only made in the ships of 
greatest beam, and seldom show an appreciable movement. In 
the case of the Ocean, the ‘‘ breakage” by hogging in a length 
of 312ft. was only ,°;in., and in a breadth of 61ft., nil. 

Freeing dogshores.—Each weight of 10 cwt. for freeing the dog- 
shore was placed in position on the day of the launch at the top 
of a shoot which allowed a drop of 17ft. The weights had been 
suspended forten days previously by the white manilla rope to be 
severed at the moment of launch, so that the rope had been fully 
stretched before the weight was finally put into position. This 
rope was led over a sheave at the top of the shoot to the front of 
the ship’s ram, and lashed across a wood chock there. The frame- 
work of the shoot, consisting of steel angles at the corners, and so 
having open sides, admitted readily of the insertion of a shore to 
take the strain of the weight off the rope until the last moment. 


these pumps, both before and on the day of the launch, and also 
to see that they were not exerting any pressure until the dogshores 
had actually fallen. 

Vater-tight compartments,—As the work of building progressed, 
all compartments below the calculated launching draught of the 
ship, and as many more as possible, had been completed and tested 
for water-tightness, and the permanent doors or other means of 
access were also in place and closed before launchlng. All Kings- 
ton valves, sea-suctions to pumps, inlets and discharges through 
the bottom, were tested ma certified to be tightly closed. Two 
9in. Downton’s pumps were completely fitted on board to give 
some power of ridding the ship of water if necessary, and the 
sluice valves on bulkheads, and watercourses to the pump suctions 
were all seen to be clear. Men were launched in the chip to make 
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an inspection of all compartments beluw water as soon as she 
was afloat, and report the result. 

The launch.—All being thus in readiness, the tide gauge show- 
ing sufficient water, and the harbour reported clear, the men 
removing the blocks were withdrawn, the shores fen? obo the 
weights were taken out, the triggers beneath the dogshores were 
removed, and the rope holding the weights was severed, knocki 
away the dogshore, which together with the weight was pull 
clear of the ways, and the ship was free. No observation 
of the launching velocity was made, but as a series of such records 
for various ships launched on the same groundways with different 
building declivities and launching weights would furnish useful 
information, it may be possible at some future time to — 
the present paper by a discussion of such particulars, The speed 


in | hing is checked in many private yards by heay 

bedded in the ground, and with of cable 
the groundways, the ultimate tautening of the cable checking the 
ship. This is suitable and necessary where the ship is launched 
into a channel of comparatively small extent relatively to he 
length, and the distance she would travel if free ; "but the 
ordinary means of dropping anchor are adopted in the Government 
yards where the channel is ample enough for the ship to go well 
out and swing up into the tide when the cable is slipped, If 

ible, the wood cradle is pulled out before berthing the hj 

ut generally this is done more at leisure on days subsequent {4 
the launch, and before docking. 

In conclusion, the author adds the hope that the particulary 
given, apart from my ag ya they may have for the members of 
the Institution, will of benefit to the students of naval con- 
struction in training at the Royal Naval Engineering College at 
Devonport, and to many others in the dockyard, whoso far as the 
author is aware, will find for the first time embodied in g con. 
nected form, a detailed account of the principles and the work 
involved in the launch of a large battleship. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Portable air compressors.—The extensive use of compressed air for 
riveting, caulking, cleaning carriage cushions, painting, &c., has 
led to the design of — compressor plants, mounted on 
trucks, which may be hauled from place to place by hand. The 
Fairbanks machine is driven by a gasoline engine, and has a capa. 
city of 70 cubic feet per minute at 801b. pressure. The 12-horse 
sien engine will consume twelve gallons for a steady run of ten 

ours. The Christensen machine is driven by an electric motor, 
current being taken from electric railway or lighting wires near 
the work. In both cases the compressor is fitted with an auto. 
matic release valve. In the gasoline engine this reduces the fuel 
charge in proportion to the load on the engine. In the electric 
plant it starts or stops the motor as certain limits of pressure are 
reached, 

A new form of engine valve.—In a new system of valves for steam 
engines, blowing engines, compressors, &c., there are four piston 
valves in each cylinder head. ‘Two of these are for admission and 
two for exhaust, and each pair is a duplicate of the other. The 
valves of each pair are conneeted by links to a rocker pivoted in a 
lug on the cylinder head, one valve moving inwards while the other 
moves outwards to uncover the ports. ‘I'he valves move in line 
with the axis of the cylinder. The claims made for this system 
are as follows:—(1) A minimum of clearance ; (2) a minimum of 
surface to reduce internal condensation ; (3) a maximum of port 
area and minimum length of steam passages. With a compound 
engine, the placing of valves in the cylinder heads is favourable 
to direct passage of steam between the cylinders, so that the exhaust 
pressure in the one cylinder may be the initial pressure in the other 
cylinder. As the valves move in opposite directions, no amount of 
increase in travel materially increases the clearance. ‘The system 
is thus especially adapted to shaft governing, where in short cut- 
offs the reduction of a small valve travel will affect the ports and 
cause wire-drawing. For air or gas compressors, blast furnace 
blowing pee cing the inlet valves are so constructed as to be 
similar to one pair of a steam engine’s valves. There are thus but 
two valves in each head, one for exhaust and one for admission, 
The rockers are made long enough to extend beyond the cylinder, 
so that they can be connected by a rod, while a rod from the 
excentric is attached near the opposite end of one rocker. hus 
one excentric operates the four valves. A blowing engine directly 
connected to a gas engine working 160 revolutions per minute, is 
fitted with this valve system. The cylinder is 42in, by 30in., and 
in order to provide ample valve area for the piston speed of S00ft. 
per minute, the valves are made llin, in diameter. Two excen- 
trics operate these valves by means of wrist plates and rocking 
arms, 

Plant for liquid air.—A plant having a capacity of furnishing 
1500 er aa per day, and which is intended to be operated com- 
mercially, has recently been installed in New York under the 
Ostergren and Burger patents, In principle it is asteam power 
refrigerating plant utilising the expansion of compressed air 
to produce a low temperature, and causing this cold to react 
upon itself until a temperature is reached at which the air becomes 
liquefied. The principle employed differs from that of the 
Hampson or Tripler apparatus. Three vertical boilers of 
75-horse power furnish steam at 1501b. pressure to drive a pair of 
two-stage horizontal air compressors, between which are the inter- 
coolers. The first compressor has a steam cylinder l6in. by 18in. 
The 18}in, low-pressure air cylinder is vacuum cylinder, the 
pressure in which never exceeds 15lb. The air then 
through the first intercooler to the 12in. cylinder. From this it 
passes at 601b. pressure, and goes through the second cooler to 
the 7jin. low-pressure cylinder of the other compressor, then 
through a cooler to the 7in. high-pressure cylinder, where its pres- 
sure is 1400 lb, The air then bubbles up through a water column 
in a tall cylinder 14ft. high, and passes up through a series of 
baffle plates, which operations extract all grease, dust, and 
moisture. It then passes to the liquefier, a valve maintaining a 
constant uniform pressure. Four headers or vertical tubes in a 
brine tank are connected in pairs by flat spiral coils of pipe. 
Through one set of pipes the cold expanded air, and serves 
to extract the heat from the warm compressed air in the other set 
of pipes. The expanded air has a pressure of about 300]b. For 
transferring the liquid air the company has 40-gallon steel tanks 
enclosed in a double casing, with Excelsior packing in the space 
between. It is also introducing table fans for hot weather, which 
are revolved by the pressure of liquid air in a receptacle at the 
base, the waste air serving also to cool the room, 


A four-stage air-compressor of 1500-horse power.—This interesting 
machine has recently been installed in New York, to supply the 
charge for the compressed air tramway cars. The engine is a 
vertical inverted two-cylinder cross - compound densing 
engine, with a 22ft. fly-wheel between the cranks. It has cylin- 
ders 32in, by 60in, and 60in. by 60in., and runs at a maximum speed 
of 75 revolutions per minute. A governing mechanism, connected 
to the air storage reservoir, regulates the speed according to the 

ressure ; but any increase beyond the 75 revolutions is prevented 

y the automatic engine governor. The foundation or plate 
is 29ft. by 33ft., and the engine is 32ft. high, standing on brick 
foundations 30ft. high, within which are placed the compressing 
cylinders. Steam is supplied by four Babcock and Wilcox water- 
tube boilers of 250-horse power each, the nominal power of 
the engine being from 1000-horse power at 40 revolutions to 
1500-horse power at 60 revolutions. The four compressing cylinders 
are placed in tandem pairs, directly under the steam cylinders, 
the air and steam crossheads being connected by rods. The 
cylinders are all single-acting, the low-pressure and second inter- 
mediate compressing on the up-stroke, and the first inter- 
mediate and high-pressure cylinders compressing on the down- 
stroke, After each compression the air passes to a cooler, the 
pressures in which are as follows :—401b., 1801b., 850 1b., 2500 Ib. 
to 26001b. The air cylinders have diameters of 46in., 24in., 14in., 
and 6in., all with a stroke of 60in., and all are provided with 
water jackets, The air is delivered at the latter pressure into 4 
storage reservoir, consisting of groups of rolled steel tubes or 
“bottles,” made of nickel steel. From this the charge is piped 
to the reservoirs on the cars. The on agp d of the machine 1s 
56°735 cubic feet of free air at each stroke, or 2270 cubic feet per 
minute at 40 revolutions, and 3404 cubic feet at 60 revolutions. 
This is equivalent to from 15 to 21 cubic feet of air per minute, at 


the reservoir pressure of 25001b, 
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ON THE BOILER ARRANGEMENTS OF CERTAIN 
RECENT CRUISERS.* 
By MaRsHALL, Member. 
(Concluded from page 73) 
ability to derangement in working (continued).—The feeding is 
delicate, owing to the small | of 
tained, and a variable weight of this water at different rates of 
evaporation. This latter condition necessitates the introduction of 
the hotwell pumps and large feed tanks already described. The 
feed regulator employed, which ceftainly works admirably, is never- 
theless a delicate mechanism, and has to be kept in a high state of 
efficiency. The number of boilers is also great for the power 
developed. This large sub-divison has the advantage of involving 
only a small reduction of power, should one boiler become inopera- 
tive for any reason ; but it certainly causes an enormous addition 
of important detail, such as — Te and steam-pipe arrangements, 
all requiring care and attention. The furnace air pumping engines 
are also an additional complication, involving many extra fittings. 
Whether these objections are valid extended experience alone can 
show, and it is an unquestionable fact that the vessels fitted with 
these boilers, especially since the addition of economisers, have 
through most severe trials with consistent success. 

Referring to the Yarrow type, the construction in this case is 
extremely simple. None of the riveted s2ams are in direct contact 
with the fire, and the strains due to changes of temperature are not 
severe on the parts of the boiler under pressure, especially if the 
outer rows of tubesarecurved. The casings are probably the most 
severely tried part of the boilers, but no trouble need be feared from 
these, if carefully designed. The great question about this and 
other small-tube types 1s the life of the tubes, owing to their com- 
parative thinness, Any information which any gentlemen cou!d 
give us on this point would be of extreme interest. ‘The tubes of 
the Don Carlos, as before stated, are ‘128 and ‘104 in thickness for 
the ljin. and lin. tubes respectively. They are galvanised 
externally only, as is usual for this class of boiler in H.M. Navy. 
Mr. Yarrow, on the other hand, invariably galvanises the tubes 
both internally and externally, but this does not appear to be 
necessary in the case of a boiler with drowned tubes. te is probable 
that one cause of wastage on the outside of the tubes is the 
method of steam cleansing usually adopted in these boilers. This 
steam jet leaves the tubes damp, which naturally aggravates any 
tendency to rust. Inthe Don Carlos the tube-sweeping arrange- 
ment was taken from the compressed air pipes used in connection 
with the armament. ‘This gives a perfectly dry air jet at high 
pressure, and proved a most efficisnt cleaner without the above 
objectionable feature. The feed system already described has the 
disadvantage of a large number of pumps, but in all other respects 
is very simple and unlikely to become deranged. The area of 
water level also is e relatively to the quantity of water in the 
boiler, and this area is naturally the measure of the difficulty of 
steady feeding. As tothe possibility of working with salt water 
as make-up feed, our experience has certainly been against it in 
both the water-tube boilers considered. A serious tendency to 
prime, except at very low’powers, is produced by even a small ad- 
mixture of sea water, and anything approaching continuous use 
would be, in the writer's opinion, mos desirable. This is 
evidently borne out by experience, as the British Admiralty have 
recently taken special precautions in all their vessels to minimise 
the risk of salt water entering the boilers through inadvertence, or 
without the special knowledge of the officers in charge. 

Facility of overhaul.—In this respect the Belleville type has a 
great ——_ viz., the‘readiness with which complete elements 
can be taken from the boiler, repaired in the stokehold, and re- 
placed. The other parts of the boiler are also of small dimensions, 
and, in case of a serious accident, the whole boilers can be taken 
out of the ship through the usual air casings without disturbing 

decks, &c., and with very slight derangement of even the minor 
fittings. The examination of the inside of the tubes, however, 
involves breaking and re-making a large number of joints, 

As to the Yarrow type, the operation of renewing a tube is by no 
means difficult, although, if the defective tube is in the middle of 
a nest, all the tubes between it and the outer edge of the tube plate 
must also be removed. The method adopted is to work the tubes 
from hole to hole alternately between the two tube plates, until the 
outer edge is reached. If, however, time is of importance, the 
tube ends can be plugged and steam raised again rapidly without 
any injury to the structure. The inside of the tubes can be readily 
seen through and cleaned, owing to their being straight. This 
examination is merely a question of minutes, and thus is likely to 
be more frequently made than if considerable time and trouble were 
needed, It also involves the breaking of no joints, except the man- 
hole doors, The outsides of the tubes ‘are certainly not easily 
examined, and it is wise from time to time to remove a tube here 
and there to judge of the condition of the remainder. In the case 
of a serious accident, or serious neglect, necessitating the re-tubing 
of a large portion of the boiler, the process would doubtless be slow. 
It is not a contingency likely to arise, and in any boiler would 
necessarily be a dockyard repair. Referring to the cylindrical 
boiler, the capabilities of this type for ordinary examination and 
overhaul are well known. For heavy repairs, howeyer, such as re- 
newing a furnace or flame box, the process is both tedious and 
costly, and in the extreme case of removing a boiler from the ship 
the whole of the protective deck and superstructure in way of the 
boilers has to be removed. 

, Steam pressure.—With the water-tube types, the pressure of 
300 1b. per square inch is now customary. Such pressures are not 
practicable, except with water-tube boilers, without enormous 
increase of boiler weight, and have the advantage of enabling smaller 
engines to develop the necessary powers, with the attendant 
advantage of relative economy at low powers. In cylindrical boilers 
the best balance of st oe wer, and space economy appears to 
be obtained b using about 155 |b. steam pressure. The additional 
economy in the engines, by using such higher pressures as are 
possible with these boilers, is not sufficient to justify the additional 
— of boiler due to such higher pressures in vessels in which 
consumption is to some extent of secondary importance. 

General conclusions.—The above comparisons appear to lead to 
the following general conclusions in the case of the three types of 
boiler considered, starting on the basis of equal space occupied. The 
Belleville type is well adapted for maintaining high continuous sea 
speeds for long — and is very economical at high powers. Itis 
comparatively light and well arranged for cleaning and overhaul. 
Steam can be raised quickly and large variations in power made 
readily. It cannot, however, be forced, and has also the objection 
of great complication of detail and accessories, with consequent 
liability to derangement. The Yarrow type is hardly so well adapted 
for continuous steaming at relatively high powers, and is not 
so economical} under such circumstances. It can, however, be 
forced to almost any extent with safety, and much higher speeds 
obtained for considerable periods. Steam can be raised quickly, 
and large variations in power made readily. Itis extremely light, 
and, being simple in detail, has small liability of derangement. 
Cleaning and overhaul are fairly easy, but the examination of the 
outside of the tubes is difficult. The cylindrical type is about equal 
to the Yarrow for continuous high-power steaming, though probably 
slightly less economical. At low powers, however, it is ve' 
economical. It can be moderately forced with safety, and is weil 
adapted for ordinary cleaning and overhaul. All its arrangements 
are extremely simple, and unlikely to become deranged. Sea water 
can be used in it with safety. It is, however, heavy; steam can 
only be raised very slowly, and large variations in power cannot be 
made quickly, The above conclusions, the writer submits, point to 


(* Read at the summer meeting of the fortieth session of the Institution 
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t More recent Yarrow boilers, fitted with Mr. Yarrow’s feed-he ating 
arrangement, are fully equal to the Belleville type in economy. 


the fact that the boiler question is one which must be dealt with 
in its relation not only to each individual class of ship, but to each 
individual service. The adoption of any type will depend upon 
what particular qualities are most desirable for the boilers to possess 
to meet the special work which the vessel is designed todo. The 
general naval policy of any power will thus have a direct bearing 
_— the question of what type of boiler is preferable for a given 
ship. 

In conclusion, it may be added that the three types considered 
are given merely as a comparison of actual examples of typical 
boilers, and are not put forward in any spirit of comparison with 
other types of boiler or other systems of working. The writer 
wishes to take this opportunity of thanking Sir William White, 
K.C.B., Sir John Darston, K.CB., and Colonel Watts for their 
kindness in allowing him to make public the facts contained in this 


paper. 


ON ELSWICK CRUISERS.* 
By Mr. Watts, Member of Council. 


I puRPOsE in this paper giving some particulars of Elswick 
cruisers built during the last ten years. In the Esmeralda, built 
in 1882-3 from designs by Mr. George Rendel, considerable 
advance was unquestionably made towards what may be called the 
modern protected cruiser. The features which it was sought 
especially to develop in the design of this vessel were—first, great 
speed and manceuvring power ; secondly, exceptional power of 
attack ; thirdly, protection other than by side armour. Lord 
Armstrong advocated this class cf vessel in the early days of pro- 
tected cruisers almost to the exclusion of armourclads, and before 
the introduction of high explosives there can be no doubt that such 
vessels were very much more on an equality with armourclads as 
fighting ships than they have been since. 

Particulars of the Esmeralda are given in Table I. She was 
270ft. long, of 2950 tons displacement. Her engines were of 
6083 horse-power, and she attained a speed of 18°3 knots. Her 
armament consisted of two 10in. guns, six 6in. guns, anda number 
of smaller guns. Her machinery, m ines, &c., were wholly 
below the water-line, and were protected by an arched deck of lin. 
armour from stem to stern. 

After the Esmeralda, the Giovanni Bausan was built, practically 
from the same designs, and later the Naniwa Kan, Dogali, Chib 
Yuan, and Ching Yuan were also built by my firm from designs by 
my predecessor, Sir William White. The Dogali was of 2050 tons 
displacement, some 950 tons less than the Esmeralda, but shesteamed 
at 19°6knots speed. Her armament consisted of six 6in. guns and a 
number of smaller guns, and her armour deck, which extended 
from stem to stern, consisted of a central flat portion lin. thick 
and sloping sides 2in. thick. 

In Tables II. and Ili. are given the dimensions, particulars, 
armament, protection, &c., of a number of typical cruisers com- 
ha at Elswick during the past ten years, including those of the 

iemonte, which were also given in my paper to this Institution 
at the spring meetings in 1889, 

The vessels given in Table II. have protective decks and no side 
armour ; those in Table III. have side armour. The Piemonte and 
Yoshino have each a poop and forecastle. The other two vessels 
on Table II., which are upwards of 4500 tons displacement, and 
the three vessels on Table III., which are upwards of 7000 tons 
displacement, are all flush-deck ships. The Piemonte had only a 
single bottom, as had also the 25 de Mayo and the 9 de Julio, but 
the Yoshino, and all other cruisers since built at Elswick, some 
five and twenty in all, have been provided with inner bottoms, 

Machinery, speed, &c.—The vessels given on Table I. were pro- 
vided with horizontal engines, but all the vessels built by my firm 
during the past ten years, including those shown on Tables II. and 
IIL, have had vertical engines wholly below the water-line. I 
believe the Piemonte, laid down in 1887, was the first cruiser built 
with vertical engines wholly below the water-line. The advantages 
of vertical engines had for some time been fully recognised. They 
could be more conveniently balanced and brought less strain on 
the ship’s structure, were considerably lighter than horizontal 
engines, were subject to less wear and tear, and wear did not 
throw them out of truth to the same extent as in horizontal 
engines ; with twin-screw engines they could also be got into much 
less space, especially in a fore-and-aft direction, and all the work- 
ing parts were much more accessible. But difficulty had been 
found in getting them below the water-line, and where adopted in 
protected cruisers great weights of armour had to be expended in 
protecting the tops of the cylinders, which extended some feet 
above the water-line. 

In the Piemonte my first intention was to have two or more sets 
of vertical engines _ each shaft, arranged in such a way that 
one set only could used for economical steaming. But this 
arrangement involved some additional weight, and finally, I found 
it possible to accept a single set of vertical engines of 27in. stroke 
upon each shaft, Each set of engines had four cylinders, the low- 
pressure cylinders being divided into two, each expanding its own 
condenser, This enabled well-balanced, smooth-running engines 
to be provided, which have proved satisfactory in every respect. 
The particulars of these engines were given in my paper of 1889. 

All the vessels given on T'able II. and on Table III. have been 
engined by Messrs, apne wa Tennant, and Co. They all have 
boilers of the ordinary cylindrical type, having a working pressure 
of 155 lb, per square inch, excepting thefO’Higgins, which has 
been fitted with Belleville boilers. The boiler tubes in these vessels 
have been fitted with Messrs. Humphrys’ patent tube connections. 

In the Piemonte, as I have duals stated, a stroke of 2ft. 3in. 
was adopted, and 7050 indicated horse-power were realised on the 
trial with open stokeholds, and 12,780 indicated horse-power with 
forced draught. The number of revolutions corresponding to these 
powers were respectively 160 and 185, and the corresponding 

iston speed 720ft. and 832ft. per minute respectively. In the 25 de 

ayo, 9 de Julio, and Blanco Encalada, the low-pressure cylinders 
were each 66in. in diameter, and the stroke 2ft. 6in. In the 
Yoshino and Takasago the stroke was 2ft.f9in., and in the Buenos 
Aires the stroke was 3ft., while in each of the vessels given in 
Table III., the Esmeralda, O’Higgins, Asama, and Tokiwa, the 
stroke was 3ft. 3in. In all of these vessels and others, at full speed 
with open stokeholds, the number of revolutions varied from 155 
to 185 per minute. In the Tokiwa, with open stokeholds, the 
engine eveloped about 15,000-horse power, with about 145 revo- 
lutions, and a piston speed of about 940ft. per minute ; and witb 
less than 1}in. air pressure in the stokeholds the engines deve- 
loped upwards of 20,000 indicated horse-power, with about 160 
revolutions and a piston speed of about 1 t. per minute. 

It may be remarked that with this quick-running machinery low 
powers may be developed more economically than in slower- 
running machinery as they are rs. in smaller engines. In 
this respect increased piston speeds and revolutions for full powers 
appear preferable to the increased 
been adopted in many recent vessels, 

With reference to the speed of these vessels, our rule at Elswick 
has been to aim at giving half a knot more speed than we have 
undertaken by contract, and with one exception we have succeeded 
in doing this ; the one exception being the case of two cruisers 
recently built for a distant country, in completing the contract 
for which our agent exceeded his instructions, and undertook to 
give the half knot we had in reserve. There were no penalties in 
the case, the purchasers only reserving the right of refusing the 
vessel in case a certain speed, considerably below the contract 
speed, should not be obtained ; and as this minimum speed was 
not changed by our agent he had unwisely argued that our under- 
taking to give the additional half knot could make no possible 
difference to us. These two vessels at their official trials exceeded 


boiler pressures which have 


* Read at the summer meeting of the fortieth session of the Institu- 
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slightly their contract speed. The speeds given for the vessels in 
Table II. are the means obtained over a ber of hours, Naturai- 
draught and open-stokehold speeds have usually been taken over 
six hours and forced-draught speeds have usually been taken over 
three orfour hours, Curves of speed to revolutions 
have been constructed from data obtained by running the vessels 
over the Admiralty measured mile at the mouth of the Tyne, and 
these curves have been used in determining the speed over the four 
or six hours’ run from the mean number of revolutions of the 
engines during these runs, Four consecutive runs with and 
against the tide have been made over the measured mile under the 
rules which hold for the British Navy. The Commissions receiving 
the ships have taken the times of the runs and the revolutions of 
the engines. The times and revolutions on the runs have also been 
taken by my staff, the latter electrically against a time scale on a 
continuous sheet of paper A yet over a cylinder, 

In vessels from 3000 to tons displacement, a speed of about 
214 knots has been obtained with open stokeholds, and a knot or so 
more with forced draught. The 25 de Mayo, of 3100 tons displace- 
ment, obtained 214 knots with open stokeholds, and 22°6 with 
forced draught. ‘The 9 de Julio, of 3500 tons displacement, 
obtained otf knots with open stokeholds, and 224 with forced 
draught. Tne Yoshino, of 4180 tons displ t, obtained 21°6 
knots with open stokeholds, and 23 knots with forced draught. 
The Blanco Encalada, of 4560 tons displ t, obtained 21°7 
knots with open stokeholds, and 22°8 knots with forced draught. 
Exceptionally high speed was provided in the Buenos Aires, of 
4800 tons displacement ; she steamed 23°2 knots with open stoke- 
holds, but no official trial with forced draught was made. 

The Piemonte, and some other vessels of less than 3000 tons dis- 
placement, have been provided with speeds lower than 214 knots, 
‘The Piemonte herself, of 2500 tons displacement, attained a speed 
of 20°6 knots with open stokeholds, and 22°4 knots with forced 
draught. 

Of the first-class cruisers given in Table III., the Esmeralda, of 
7000 tons displacement, attained a speed of 23 knots with open 
stokeholds ; the O'Higgins, of 8500 tons displ t, attained a 
speed of 214 knots with open stokeholds; and the Tokiwa, of 
9700 tons displacement, attained a speed of 20°9 knots with open 
stokeholds, and 23°1 knots with forced draught. 

With reference to the manceuvring power of these vessels the 
resistance to turning has been reduced as much as possible, chiefly 
by the removal of the after deadwood, and in some cases of 
ships even exceptionally long and of deep draught, remarkable 
results have been obtained. In Table IV. the diameter of the 
circles turned in by several of the vessels given in Tables 11. and 
IIL. are recorded, together with the length of the ship over all, 
ratio of the diameter of the circle turned in to the length of the 
ship, and time required to turn through 180 deg. at full speed. 
Each of these vessels can turn in about 34 lengths, and reverse 
their course in about two minutes, 

We have received many reports on the steaming performances 
of our ships during the past ten years, and without any exception 
they have been of a most encouraging and satisfactory nature. In 
some cases speeds exceeding those attained on trial have been 
reached, and long distances involving many days’ steaming have 
been frequently traversed at full speed. - One naturally looks to 
the stress of war for bringing to light defects in warships, but 
although we have learnt a great deal from recent wars, the steam- 
ing performances of the ships have always been most highly 
spoken of. Admiral Ito, who commanded during the recent war 
between Japan and China, wrote us :—‘‘In no less a degree do 1 
recognise the important part played by the ships which were built 
in your yard, and I cannot here miss the opportunity of expressing 
to youand to my friends at Elswick my high sense of admiration 
for the behaviour of these magnificent cruisers. Throughout this 
war they have never failed to fulfil our strictest expectations, and 
they have been of immense service to us in executing the manifold 
duties of a modern naval operation.”” With reference to Yoshino, 
Admiral Tsuboi, whose flag she bore during the war, has since 
unfortunately died, but Admiral Dewa, who was Chief Staff Officer 
of the Flying Squadron daring the war, states that being ‘‘ the 
fastest vessel in the fleet, and being armed with quick-firing guns 
and smokeless powder, she was taxed to the uttermost throughout 
the whole war, and performed numerous long-distance runs extend- 
ing over many days at speeds of 21 knots and upwards, and the 
machinery never failed or gave trouble or anxiety on any occasion.” 

Ar ts.—The Pi te was the first ship provided with 
quick-firing guns, and with her powerful main armament of six 
6in. guns and six 4°7in. guns her power of attack was at the time 
greater than that possessed by any other cruiser afloat, and many 
other vessels of twice her size. The Yoshino, 9 de Julio, and 
severa! other vessels were provided with similar armaments, while 
the main armaments of the 25 de Mayo, Blanco Encalada, and 
Buenos Aires include two 8in. guns. The Blanco Eacalada carries 
also ten 6in guns, and the Buenos Aires four 6in guns and six 4°7ia. 
guns, All of these vessels carry also a large number of smaller 

uns, and all carry five above-water torpedo tubes excepting the 
Pasneote, which carries only three. The whole of the main arma- 
ment is in each case carried on open decks, the gunners being pro- 
tected only by — shields carried on the guns themselves. 

Passing to Table III., the armaments of the vessels here shown 
are still heavier. The Esmeralda, of 7000 tons displacement, 
carries two 8in, quick-firing guns, sixteen 6in. quick-firing guns, 
eight 12-pounder quick-firing guns, ten 6-pounder quick-firing guns, 
four Maxims, and three above-water torpedo tubes. 

The O’Higgins, of 8500 tons displacement, carries four 8in. quick- 
firing guns, ten 6in. quick-firing guns, four 4°7in. quick-firing guns, 
ten 12-pounder quick-firing guns, ten 6-pounder quick-firing guns, 
four machine guns, two under-water broadside torpedo tubes, and 
one above-water torpedo tube. 

The Asama and Tokiwa, of 9700 tons displacement, carry four 
guns, fourteen guns, twelve 
12-pounder quick-firing guns, seven 2}-pounder quick-firing guns, 
four under-water broadside torpedo pe 
armoured torpedo tube. 

The whole of the guns of the Esmeralda are carried on the upper 
deck, except two 6in. guns carried upon a spar deck forward, and 
two 6in. guns carried upon a spar deck aft, and four 12-pounders, 
two forward and two aft, on the main deck. The arrangement is 
such that one 8in. gun can fire all round the bow from 45 deg. 
abaft the beam on one side to 45 deg. abaft the beam on the other 
side, and the other Sin. gun can fire all round the stern from 
45 deg. before the beam on one side to 45 deg. before the beam on 
the other side. All the 6in. guns are placed on the broadside, but 
four of them, including the two on the spar deck forward, can fire 
directly ahead and 5 deg. across the bow, and four of them, in- 
cluding the two on the spar deck aft, can fire directly astern and 
5 deg. across the stern. The gunners are protected only by gun 
shields carried by the guns themselves, 

In the O’Higgins, the four 8in. guns and four of the 6in. guns 
are carried on the upper deck in gun-houses, which completely 
protect the gunners and the gun mounts, and the remaining six of 
the 6in. guns are carried on the main deck in casemates, The 
gun-houses and casemates of the 6in. guns have 6in. fronts and 5in. 
backs, and the gun-houses of the 8in. guns have 7in. fronts and 
5in. backs. Two of the 8in. guns are placed on the middle line, 
one forward and one aft, with arcs of training as in the Esmeralda, 
the other two are placed on the broadside, with arcs of training 
from right ahead to some 50 deg. abaft the beam. The two 
aftermost 6in. guns in gun-houses have similar arcs of training, i.¢., 
from right astern to 60 deg. before the beam. Of the 6in. guns 
in casemates on the main deck two can fire directly ahead 
and two can fire directly astern. Two of the 4°7in. guns 
are mounted on a spar deck forward; the other two are 
similarly mounted aft. There are thus:—Three 8in. guns, two 
6in. guns, and two 4°7in. guns, besides a number of smaller guns 
which can fire directly ahead ; and one 8in, gun, four 6in. guns, 
and two 4°7in. guns, besides a number of smaller guns which can 
fire directly astern ; and three 8in, guns, six 6in, guns, and two 
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4°7in. guns, with a number of smaller guns, can fire on either | portions, and from 3in. to 4}in. on the sloping portions. In a fully- = 
broadside. | condition the parts would lie THE IRON, COAL, AND GENERAL TRADES 
In the Asama and Tokiwa, two 8in. guns are twin-mounted on | lft. to 18in. above the water-line, and the sloping portions would OF BIRMINGHAM, WOLVERHAMPTON, AND 
the middle line forward in a strong gun-house of 6in. armour, | extend to from 3ft. to 4ft. below the water-line. Most of the OTHER DISTRICTS. 
with an arc of training around the bow of from 40 deg. abaft the | vessels in this class have been provided with 6in. conning towers. (From our own Correspondent.) 
beam on one side tothe same angle abaft the beam on the other side, | On the introduction of high explosives, and after the experi- Vv E rie eee . 2 i 
and the other two Sin. guns are similarly mounted aft. Four of | ments on the resistance in , it appeared to us very stag aati . res ae terms which may be applied to the 
the 6in. guns are mounted on the upper deck in 6in. armoured | desirable that cruisers should be provided with side armour at | °*!9 mp are —— Py Aes _ — Orders continue to 
casemates, six are mounted on the main deck, also in 6in. armoured | least at the water-line, and the 25 de Mayo, which was then build- abilite . t t ona and steel works in numbers and size above the 
casemates, and the remaining four are mounted on the upper deck ing as a stock cruiser, was altered so as to carry a belt of side peer “pe 7 en a and'there is nothing in the present 
in the open, the gunners being only protected by the gun shields. armour extending from the lower edge of the sloping deck armour |}; eeeney of the psi A which i a anything but a con. 
Four of the 6in. guns can fire directly ahead and four directly | to 3ft. above the water-line. Her purchasers, however, elected falling off to h Pe icle. ing satisfactory conditions. There is no 
astern. Thus in vessels two Sin. guns in pairs and four | to have her completed as originally contemplated. adit 2, in demand in any depart. 
guns can fire directly ahead, and two Sin. guns in pairs and four| _In the cruisers given on Table II/. side armour has been provided, | ™°®® to. ym — the er the latter head that the prohibitive 
Gin. guns can fire directly astern, and the four Sin. guns in pairsand | The Esmeralda has a Gin. belt extending over three-quarters of | Pi" O “OCay oeeame ome of to-morrow, so unchecked 
seven 6in. guns can fire on each broadside, besides which there are | her length amidships 7ft. wide, the O'Higgins has a belt over two- - rind tad ee the wille a: df @ great heat is still affecting 
six 12-pounders and two 24-pounders able to fire directly ahead, | thirds of her length 7ft. wide and 7in. thick, and the Asama and in fea mi Meng a i mills and forges, and as a result of the 
and similar guns able to fire directly astern, and six 12-pounders | Tokiwa have belts over their entire length 7ft. wide and 7in. thick, | “™ 1 Pp d — 4 this bh + iron have been 
and two 24-pounders capable of firing on either broadside. but tapered to 5in. at the extremities. Each of these vessels is yg i te = » and this has n especially inconvenient for 
Protection.—The thicknesses of the armoured decks in the | also provided with a strong protective deck from stem to stern. Whi thet 
vessels given in Table II. vary from lin, to on the horizontal mecting m to hold is—Thursday 
—afternoon in Birmingham on the iron trade discounts question js 
, I postponed until next Thursday to suit the convenience of Sir 
ABLE |. Benjamin Hingley, chairman of the Staffordshire trade, who has 
Nant l Chih Y summoned the meeting. The object of the gathering is to ascertain 
Esmeralda. r fee hito | Dogali. | Chin esa whether the marked bar firms and other houses in some parts of 
Z | 8 the kingdom, who object to any alteration in the present discount 
See ee ae 1883. 1885. | 1885. 1886. customs, will fall into line with the great majority of the trade 
= | | | who have pronounced for abolition. Meanwhile the pros and cons 
Length between diculars .. .. 2...) 270ft. B00ft. | 250ft. | 250ft. of the subject are still being warmly debated, and it is impossible 
— moulded.. ‘ ll | for the abolitionists to take effective action while certain of the 
ft. Gin. att. Aft, | larger firms hold aloof and refuse to imperil their relations with 
Indicated horse-power with forced draught 7179 6850 merchants by 24 per cent. rebate. It is reported 
ye mn with open stokeholds .. 6088 7120 5012 ai that in addition to the Patent Shaft and Axle-tree Company, 
Speed, in knots, with forced draught .. .. ..! _ = 19°66 | 18°5 Limited, and the Shropshire [ron and Wire Company, who are 
” ” with open stokeholds .. +s! 18°38 18°77 , ee = now quoting net prices, the great firm of Lysaght and Co., of 
B.L.R. guns B.L. guns | Three Sin. BL. guns Wolverhampton and Bristol, are asking net for puddled bars, 
av” | otchkiss | sheets, and finished iron, and it is believed that the action of these 
Armament .. .. «+ 4| Five 87mm. Hotchkiss | Ten lin. Nord. Four torpedo tubes Two 3-pdr. firms will largely the ting in arriving at an affirmative 
| Two Gardners Four Gatlings | ae Eight 1-pdr. - decision in regard to the discounts a week hence. It is also stated 
| _ Four torpedo tubes -—- Six Gatlings that certain iron merchants have now intimated to their customers 
si = = | = Four torpedo tubes that there is every probability that prices will shortly be net, 
Protective deck— | | : and advising them A om at present prices, less 24. 
Marked bar makers declined this — Thursday — afternoon to 
| 3in. accept orders for delivery beyond the current month except at 5s, 
Coal supply, normal 400 tons 850 tons 160 tons 200 tons to 10s. per ton advance, as it is intended to advance the present 
af Sg eS ae 600 tons 800 tons 480 tons 520 tons standard of £9 early next month, Whether the new figure 
eG ee Chilian Japanese Italian Chinese shall be £9 10s, or £10 is not yet definitely known. Sir Benjamin 
Hingley, however, the chairman of the trade, is understood to be 
consulting with Messrs, William Barrow and Sons and the Earl of 
| 2 i taken, oops are . to £8 10s., an t £9, while gas tube 
Piemonte. Yoshino. Blanco Encalada. Buenos Aires. An 6d. per ton asked 
| the makers of tube strip an stead angles over quarter-da 
Length between en meee B00ft. 360ft. | 870ft. 396ft. Nail rod and rivet iron was £8 Ibs. to £9, with a large inquiry. 
88ft. 46ft. 6in. 45ft. 9in. 46ft. Gin. Tank plates, iron, were £8 to £8 10s, and boiler plates, iron, £10 
lacemen There is an improved d d for galvanised sheets at £13 to 
power 13,202 £13 10s. per ton f.o.b., Liverpool, for 24 w.g. the basis declined at 
Speed, in knots, with forced draught .. .. |. 29°38 23°0 22°8 so the quarterly meeting, and the black sheet makers are also doing 
es & with open stokeholds.. .. .. 20°41 21°6 21°7 23°20 more at £8 lis. to £8 17s. 6d. for 20 w.g., £8 15s, to £9 for 
Six 6in.Q.F.guns Four éin. Q.F. guns Two Sin. Q.F. guns Two 8in. Q.F. guns 24 w.g., and £9 5s, to £9 10s, for 27 and 28w.g. The sheet iron 
( Six 4°7) ” Eight 4*7in. ,, Ten 6in. ” Four 6in. works have more orders on their books than they have had for 
Hotchkiss Five torpedo ” ” many months, owing to the improved demand from galvanisers, 
Two Gatlings ” Six l-pdr. but the production has not been much increased owing to the 
Three torpedo tubes _ Five torpedo tubes | Five torpedo tubes hot weather and the difficulty of obtaining supplies of pig iron. 
Protective deck— Shropshire ters the receipt of heavy inquiries 
Thickness on slopes... .. .. 2 ss ee oe 8in. 4hin. and 3}in. 4in. and 3in. 8in. from America for iron and steel wire rods, The buyers are willing 
Thickness, horizontal parts .. .. .. .. +. lin, 1jin. 1jin. ljin to give £8 10s, to £8 15s, per ton,; but makers demand £9 for steel 
rods, Nos, 0 to 6, £10 for iron rods, and £14 for rolled wire, No. 8 
P gee al See Oe See 500 tons 1000 tons 866 tons 1000 tons Shropshire makers decline to entertain the proposals unless the 
Nationality Italian Japanese | Chilian Argentine will guarantee acceptance if the market goes against 
em. 
Nothing like the present boom in pig iron has been witnessed in 
TaBLe III, the Midlands for fifteenyears, Prices are advancing in an extra- 
7 ordinary manner, This week, as the result largely of the advances 
Esmeralda. O'Higgins. Asama, Tokiwa. at Glasgow and the North of England, a a number of contracts 
woos | | for 1000 tons and upwards have, it is stated, been placed. Midland 
earoflaunch .. 1896. 1697. H 1896. forge material has advanced to 71s. to 72s. 6d. net, foundry metals 
Length between aiiicaiae 436ft. 412ft. | 408ft. to 75s. and 76s., and some Staffordshire part-mine foundry to 75s, 
52ft. 5in. 62ft. 9in. } 7ft. and 77s. 6d. Sellers in most instances are now quoting net. 
car pat enna ee 20ft. 6in. 22ft. | 24ft. 4in, Compared with three months back, these prices are an advance of 
Displacement intons .. .. .. 7,000 8,500 9,700 33 per cent, Taking all classes of Staffordshire into 
Indicated account, the average rise since the boom began is about 40 per 
Speed, in knots” with forced cent. since the commencement of the year, and Derbyshire and 
a G ” with open stokeholds 23°03 21°48 i 20°87 Northampton iron has advanced in the same rate. Stocks at the 
Two Sin. quick-firing guns Four Sin. quick-firing gins | Four Sin. quick-firing guns furnaces were never so low as at present. Instances transpired 
Sixteen Gin. ,, Ten 6in. » | Fourteen ,, to-day—Thursday—where large local producers who usually hold 
Eight 12-pdr. ,, es Four 4*7in. ,, a | Twelve 12-pdr. ,, . stocks of from to 10,000 tons on their furnace banks have 
axim i. aye ae ” oe Some attegtion has n attracted in this district by a com- 
eve (two munication “Tronmaster” which has appeared in the 
ad submerged) submerged) is Birmingham papers, entering a ‘‘ protest” against what he terms 
Protective deck— ‘*the continual increase in the price of iron, and pig iron 
OR to 2in, at ends 1}in. to 3in, at ends especially.” ‘‘Ironmaster’s” views are not by any means those 
Thickness on horizontal parts .. ljin to2in. ljin. to 2in. of the trade but they are interesting as presenting one 
Belt (length) . B2sft. | 260ft. 414ft. a large part of last year, and until April of this, pig iron was 
7ft. 7ft. Tit. extremely scarce, and no one could blame the makers for profiting 
ws we: 6in. Tin. and 5in. and 8}in thereby. To-day it is not scarce. A visit to the distributing 
es, 6in. | n. stations would reveal overstocked yards ; users have large stocks, 
Citadel (length) = 260ft. and it is only the fear of having old contracts cancelled which 
induces them to accept the increased deliveries, Steel billets and 
6in. 6in. blooms can be obtained at short notice, while it is well 
Coal supply, normal., 2. 2202 ll On 550 tons 550 tons 600 tons known that collieries are not working more than three 
1300 tons 1200 tons 1200 tons and a-half to four and a-half days a week. There is a large 
Chilian | Chilian Japanese and healthy trade going on in the country, but if prices 
of iron continue to rush up in the present fashion con- 
poe sumers must restrict their requirements, and a trade at reasonable 
TaBLE 1V.—Turning Circles. prices, which might last for years, will be sacrificed to the cupidity 
and short-sightedness of a few individuals. This result can 
se un i i 
Vessel, Length of under-water body. | Diameter of circle. Ratio C | 180 deg. ug! vasa bot —-_ in Scotland, where practically no new tonnage is 
ese tt aie The Great Western Railway Company has decided to lower some \, 
3880 1205 of its rates, and the alterations will come into force to-day. ‘Ihe 
898 1275 alterations will, in many cases, benefit the hardware manufac- 
855 OO 1145 8°23 1 50 turers in the Wolverhampton district. The rates for hardware 
1540 8°45 2 6} and hollow-ware from that town to Bristol will be lowered 3s. 4d. 
442 «(0 1470 8°33 2 6 per ton, and to Cardiff 3s, per ton. 
CATALOGUES. kind of work undertaken in the engineering department, which is NOTES FROM LANCASHIRE. 
— too diverse for even brief mention here, e book forms an (From our own Correspondents.) 
Blackstone and Co., Limited, Stamford. The Blackstone oil and | #dmirable specimen of the printer's art. i i i increas: 
Manchester.—The outlook is certainly becoming one of increas 
gas engines, f Jobn M. Henderson, Aberdeen. a Illustrated Catalogue of cable- ing concern not only as to prices, the strong upward move in which 
Rooper and Harris, Limited, Emery Works, Stafford. Price List | W@Y%; hoisting and conveying devices, and wire rope suspension goes on unchecked, but also as to supplies of material, including 
of emery wheels and emery grinding machinery, we aoe Sea eons use to — = = all deseriptions of iron, steel, and fuel. As regards prices, during 
Mason, Scott, and Co., Limited, York- ° ustrations are given of the aerial | the past week there has been a further considerable upward move 
the at Vauxhall, which was described in | on all descriptions of pig iron, ranging from 6d, to 1s. per ton on 
4 : e Clonbrock Steam er Company, lyn, N.Y., U.S.A. | have also advanced 3s, 6d. per ton, On manufactured ma 
Illustrated Catalogue of the Morin. Climax vertical water-tube | there is nominally no further official upward move, but manufac- 
"This is © little h boiler.—This steam generator essentially consists of a vertical | turersonly entertain forward business at some substantial advance 
regarding cast iron plates aS wan we nformation | cylinder, and out of which project loop-like water-tubes, which | on present rates. The exceptionally strong position of the market 
ne ee ; extend the entire length of the outer casing. The tubes are 1}in. | is due mainly to the general scarcity of supplies, which are inade- 
The Pearson and Knowles Coal and fron Company, Limited, | to 3in. diameter, and vary in number from 280 to 1000, according | quate to meet the inquiry for actual consumption, notwithstanding 
Warrington.—New Section Book, giving details of the seg he to the size of boiler, their aggregated length varying between | toa large extent it is restricted to hand-to-mouth requests, Makers 
Various productions in iron and steel, and full particulars of the ' 1000ft, and 12,000ft. mostly aré considerably oversold, and, in many cases, are in the 
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ition that they are declining to give open prices at all, every 
being subject to according to quantity 
and delivery ; whilst in others they are so pre’ to keep up 
supplies to customers on account of iron already sold, that for the 
time being they are not quoting at all. Finished iron makers are, 
rhaps, not quite so out of the market ; but, generally, the orders 
on their books are sufficient to take away all their production for 
some time ahead, The same remarks apply, although pnts in 
a less degree, to most descriptions of manufactured steel. 

Supplies of fuel are also not walinely to become a serious question 
in the not distant future. Already this is undoubtedly the case as 
regards all descriptions of coke, manufacturers for some time past 
having been altogether unable to keep up with the demand that has 
been coming upon them, and any material increase of production 
would seem to be very improbable, as the putting down of addi- 
tional coke ovens is rendered impracticable by the absence of the 
requisite supplies of slack. With regard to coal, the present 
position is an altogether exceptional one for the time of the year ; 
notwithstanding the exceedingly small demand just now coming 
forward for household purposes, and which usually during the 
summer throws upon the market a large surplus output available 
for iron-making, steam, and general manufacturing requirements, 
all these extra supplies, although pits are not working anything 
like the short time that is customary at this season, are being 
readily absorbed forindustrial consumption. In addition to this there 
is the fact that stocks all round are very much below the average ; 
in fact, the representative of one colliery firm informed me that he 
had never known stocks to be so small during the summer months as 
they were — and unless they were considerably increased 
before the advent of colder weather there was a robability of 


+ 


ppl ing excep ly scarce for the winter's trade, espe- 
cially in the seconds qualities, This may be said to represent the 
position at the majority of the collieries throughout this district, 
and the outlook later on in the year, when increased house-fire 
requirements again come upon the market, is certainly not a very 
satisfactory one from the consumer’s point of view. 

The rapid advance in the price of material already referred to is 
in some directions making itself felt as regards new work giving 
out in the engineering trades, orders of any weight in which the 
increased cost of production would largely enter being no doubt 
here and there held back in the hope that there may be some 
easing down in the above respect. This, however, can scarcely be 
said to have so far had any material effect upon the activity which 
Ihave reported for some time t throughout the engineering 
industries of this district, Establishments in practically all the 
leading departments continue fully engaged, machine tool makers 
especially being exceedingly busy, a good deal of shipping trade, 
particularly to China, being reported, whilst boilermakers con- 
tinue pressed with orders, and makers of electrical cranes are 
experiencing special activity. I understand that some of the tool 
makers are finding it a growing necessity to keep up as much as 
possible a stock of the regular types of machines, as customers 
who have been holding back, from the cause to which 
Ihave already alluded, until they can wait no longer, are being 
forced to buy from stock; and this, it is stated, is tending to 
increase the sale of American tools in this country. Wages 
questions are also not unlikely to add still further to the difficulties 
of the situation. For some time t negotiations have been 
proceeding between the Mid-Lancashire Engineering Employers’ 
Association and representatives of the Amalgamated Society of 
Engineers with regard to an advance which has been demanded 
by the men. These negotiations, however, ap now to have 
fallen through, and fourteen days’ notices have ond served upon 
the employers to leave work unless a shilling advance is conceded 
from the first pay-day in July. This advance, I understand, was 
promised conditionally by the employers in April last, and if the 
question should lead toa rupture, about 7000 hands will be affected, 
a large number of whom are in the important engineering centre 
of Bolton. 

The Manchester iron market this week has presented much the 
same general features as noted in my last report. There is again a 
further strong upward move in prices, with inquiry in excess of the 
limited quantities that makers and manufacturers have to offer. 
Lancashire pig iron is practically out of the market, but where 
makers do quote, they are asking 2s, 6d. over recent prices for 
foundry, whilst Lincolnshire makers have put up their rates 2s, per 
ton, delivered Manchester ; foundry, Lancashire, is now quoted 
77s, 6d., less 24; and Lincolnshire 75s. 6d. net ; with no quotations 
obtainable for Derbyshire iron. Forge qualities are extremely 
scarce, and Lincolnshire has been put up to 73s. 2d. net, delivered 
Warrington, with Lancashire makers not quoting at all. On Mid- 
dlesbrough there has been a rise of fully 3s. per ton, good found 
qualities being quoted about 84s, net by Scote 
iron is 6d, to 1s, higher, makers’ prices for Eglington and Glen- 
garnock averaging 78s, to 78s. 6d. net, Manchester docks, 
American iron has gone up about 3s, per ton, sales having been 
made at 74s, net, for October delivery at Manchester docks, 

Throughout every section of the manufactured iron trade busi- 
ness continues exceedingly brisk, and all indications point to this 
activity being maintained for some time to come ; the demand, in 
fact, being better than for many years past. Bars are in pressing 
request both on home and foreign accounts, with full list rates 
got on orders for present delivery, and forward contracts only 
quoted for at a further advance, Delivered Manchester district, 

wncashire bars are quoted £8 5s, to £8 10s., with North Stafford- 
shire £8 10s. to £8 15s. For hoops thereisan extremely good demand, 
and a new feature in the market is the large number of American 
engines for delivery in New York ; prices are firm at £8 12. 6d. 
for random, to £8 17s. 6d. for special cut lengths delivered Man- 
chester district, and 2s, 6d. less for shipment. An urgent demand 
is still reported for wire rods both on home and export accounts, 
inquiries being received from America as well as from the East, 
and supplies are short all round, with prices strong at £8 15s. to 
£9. Sheets meet with a steady inquiry at £9 10s., but makers 
state that this price is quite unremunerative with the present cost 
of production. 

Tn the steel trade prices continue to harden. Hematites are 
fully 3s, 6d. dearer, 87s, 6d. to 88s., less 24, being now asked for 
No. 3 foundry ; local billets have stiffened up to about £6 2s. 6d. 
net ; steel bars range from £7 15s, and 17s, 6d. to £8 and 
£8 7s. 6d, according to quality, whilst boiler plates are about £9, 
with £9 5s, quoted in some instances ; hoops are in good demand, 
and strong at £9, delivered in this district. 

All descriptions of fuel for iron making, steam, and general 
manufacturing purposes continue in brisk request, with supplies, 
if anything, short to meet requirements, and prices strong at full 
list rates, the tendency being decidedly in a hardening direction. 
Common round coals for steam and forge purposes readily fetch 
8s, 9d. to 9s. at the pit mouth, and it is questionable whether 
collieries would commit themselves to any heavy forward engage- 
ments at these figures, There is also a tolerably active shipping 
demand for the common qualities of round coal, with prices practi- 
cally unaltered at about 93. 6d. to 93, 9d., delivered Garston docks, 
10s, to 10s. 3d. High Level, Liverpool, and 10s, 3d. Partington tips, 
Manchester ShipCanal. Ofslack owing 

the lessened quantity of round coal now being screened for house-fire 
pu , and, although collieries are still booking current business 
at the full list rates, they are only taking forward contracts at an 
advance of 3d. per ton over present prices, and this is being readily 
got. Current quotations for best slack remain at about 4s, 9d. to 

i eee 5s, 6d, to 5s, 9d.; and best sorts, 6s, 6d. to 6s, 9d, 
per ton, 

House-fire qualities just now continue only in very limited 
request, and even the restricted summer requirements for these 
are being still further considerably curtailed by the very large and 
pes se 4 increasing introduction of gas appliances for cooking and 
other purposes during the summer season. It is exceptional where 
collieries are working more than four days per week, and even with 
this reduced —- stocks are accumulating; but, as already 
intimated, they stillstand at an abnormally low level for the time of 


the year. There is no attempt whatever to push sales, and prices 
are firm at lls. 6d. to 12s, 6d. for best Wigan Arley, 10s. to 11s. 
for Pemberton 4ft. and seconds Arley, and 9s, to 93. 6d. for 
common house coal at the pit, with a probability that towards the 
autumn there will be some advance on these figures. 

Coke continues in brisk request, with furnace qualities strong at 
18s. to 193., and foundry cokes 26s, to 27s. at the ovens, 

The vexed question with regard to the new contract clauses with 
merchants, to which I have previously madereference, is still causing 
a good deal of unsettlement inthetrade, Sofar as the Manchester 
district is concerned, no material — has taken place in the 
general attitude of the merchants, few of these are taking 
their usual quantities under contract and accepting the new clause 
which regulates prices according to current market rates when 
deliveries are made, but generally they are still holding back, and 
simply buying for their present wants in the open market, rather 
than enter into engagements under the new conditions, which they 
regard as an attempt by the collieries to prevent them contract- 
ing at all. Certainly the latter maintain an attitude of indiffer- 
ence on the matter, and it is doubtful whether any modification 
of the new terms will be made. In the meanwhile it is reported 
that the merchants in the Manchester district intend to 
hold a meeting to discuss the situation. In the Liverpool 
district, where the conditions are somewhat different from 
those prevailing in the neighbourhood of Manchester, it is 
not impossible that some sort of arrangement may be come 
to, On Monday the Lancashire coalowners received a deputation 
of five of the Liverpool Merchants’ Association, 
who laid before them their objections to the new clause. The 
merchants, it was stated, did not object to scm3 clause for regu- 
lating prices according to market fluctuations, providing it was a 
fair one—which, in their opinion, the clause proposed was not. It 
was suggested on the part of the merchants that, instead of those 
who made contracts having to pay the full advance when collieries 
raised their list rates, they should only pay a certain proportion of 
it, say 75 per cent. The coalowners promi to consider this 
suggestion, and to meet the merchants’ representatives in a fort- 
_— time. In the interim, the Liverpool Merchants’ Association 
will hold a meeting to take the opinion of the members on the 
above proposal, 

Barrow.—There is still very marked activity in the hematite pig 
iron trade, and although few, if any, changes can be noted in the 
question of supply and demand, there has certainly been no check 
to the general upward tendency of prices, This week, mixed 
Bessemer numbers are quoted at 80s. per ton net f.o.b., and 
warrant iron is at 79s. 7d. net cash sellers, 79s. 64d. buyers. The 
increase in the growth of stocks ncticeable for some wee! t has 
been temporarily checked, probably because no deliveries have 
been made during the week to merchants on speculative account, 
or that if deliveries have been made prices are now sufficiently 
high to tempt sales. The stocks now held in warrant stores 
represent 237,662 tons, being an increase of 61,683 tons since 
Christmas last year. Forty-five furnaces are in blast, and it takes 
smelters all their time to get deliveries of raw material to keep 
furnaces in full blast. a 

ron ore isin very full and very pressi uest, and the yie 
has not been increased, altho Apemcaye Bey fuller deliveries of 
iron ore are needed by the smelters in the district and by con- 
sumers onrside of it. Prices have advanced in sympathy with pi 
iron, and now are quoted at from 16s, to 18s. per ton for g 
ordinary sorts net at mines, and in some cases 20s, a ton is given. 

The steel trade is very fully employed, and there is a big 
demand for all steel products in the district. Heavy rails are at 
£6 5s. per ton. Ship plates are at £7 10s., and boiler plates at 
£8 12s, 6d. per ton. Business is offering very liberally, and orders 
are necessarily being refused on a large min Particularly so is 
this the case in regard to orders for early delivery. All the mills 
are busily employed night and day, and are likely to continue busy 
for a long and indefinite time to come. 

The coal and coke trades are very busy, but the supply is not 
full enough, and prices are still going upward. Coal is at 16s. 
and 17s, for steam qualities, and coke at 29s. to 30s. delivered. 

The shipments last week represent 7769 tons of iron, and 
8935 tons of steel, being a decrease in iron of 3891 tons, and of 
steel of 6158 tons, This year 280,797 tons of iron, and 275,500 tons 
of steel have been shipped, a decrease in iron of 6598 tons, and in 
steel of 42,278 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

STEADINEss still prevails in the South Yorkshire coalfield. 
Although the weather has continued sultry and oppressive to an 
unusual degree, the house coal pits have been wollng almost as 
busily as ever, the coalowners using every endeavour to increase 
their output, while old seams previously not considered worth 
working are being brought into requisition. London has had 
about an average tonnage of household fuel, and values continue 
at previous rates, the cases in which concessions are made being 
too few to affect trade as a whole. Silkstones of the best qualities 
are quoted at 10s. to 11s. per ton ; ordinary, from 8s, 6d. per toa ; 
Barnsley house, 9s. to 9s. Ba. per ton ; seconds, from 8s, per ton. 
Steam coal continues to be in exceedingly active request, both on 
export and inland account. Up to the time of writing the only 
large railway company in this district which has come to terms for 
the supply of locomotive fuel is the Great Central, which has 
agreed to pay 10s. per ton for best Silkstones and 9s. for Park- 
gate. The a fixed upon by the coalowners for best Silk- 
stones was 10s. 6d. per ton, so that it will be seen there has been 
some concession made to meet the railway companies. The Mid- 
land Company, on the other hand, who use more than double the 
amount required by the Great Central, have not waited for better 
terms, but have placed the bulk of their orders in other districts, 
Very heavy weights of steam coal are being sent to the Humber 
— and values are still maintained, Barnsley hards being from 

0s. to 11s. per ton ; seconds from 8s, 6d. per ton. For gas coal 
there is an increased inquiry and full values are easily obtainable. 
Engine fuel is as animated as ever, buyers of small quantities fail- 
ing to place their orders at previous rates. Nuts are at 7s. 6d. to 
8s, 6d, per ton ; small nuts from 5s. 6d. per ton; pit slack from 
3s. 6d. per ton. Coke keeps on the upward e, exceptional 
rates having been paid during the week, as much as 17s. to 18s, 

r ton on large quantities, Customers requiring small lots for 
immediate delivery have to pay a couple of shilli more, 

The activity previously noted in the iron eis as great as 
ever. There is abundance of work, and prices keep steadily 
rising. A similar remark applies to the ona trades, not merely 
in high-class crucible steel, which is freely ordered both on home 
and foreign account, but also in Bessemer and open-hearth stec's, 
The briskness in the call for railway stock has accounted for the 
animation in Bessemer and Siemens steel. Sheffield manufac- 
turers, who have recently been to Sweden, find the demand for 
Swedish iron and steel in excess of anything they have ever pre- 
viously experienced, French, German, and American manu- 
facturers keenly competing with British firms for supplies, One 
of our large steel manufacturers has just returned from Sweden, 
where he found the prices so large, and so little iron and steel in 
stock, that he has come back without having bought the value of 
one pound weight. He fouud that makers, in spite of the high 
prices, were well booked forward. He does not believe that 
quotations for Swedish steel will in get down to the jlevel at 
which they stood before the present boom set in. 

The heavy advance in the price of materials,.as well as in the 
cost of working, have led to the revision of price lists in various 
industries, The Edge Too’ Manufacturers’ Association, in conse- 
quence of repeated advances in the cost of coal, iron, and materials 
generally, have intimated to their customers an advance of 5 per 
cent, on the net amount of each invoice. A similar advance 
taken place in scythes, sickles, reaper sections, and kindred indus- 


tries, as well as in the spade, shovel, fork, and field and —_ 
trades generally. The electro-plate and Britannia metal depart- 
ments have been seriously affected by the higher prices of copper, 
tin, &c., and have in consequence reduced their discounts from 5 
to 74 per cent., which they state is not sufficient in several of their 
lines to compensate them for the increased cost of production. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tus has been a most satisfactory week for all connected with 
the iron and steel industries ; a strong and healthy business bas 
been done, and much more could have been transacted, but there 
is a lack of sellers, The fact is that producers have their order 
books so full of contracts that they are not in a position to sell 
anything like the quantity that consumers are pressing them to 
supply. They can hardly sell any iron for early delivery, and 
they are not inclined to commit themselves to contracts for lo 
forward execution in the face of rapidly advancing prices, an 
with the knowledge that the autumn trade has to be satisfied ; and 
it promises to ay he than has been known for many years—in 
fact, the demand appears likely to be unprecedented. They have 
not been able to take full advantage of the recent advances in pig 
iron prices, because they have had on their books too many orders 
for iron which were taken when prices were low, though they were 
not considered so at the time, and makers thought they were 
doing well to sell ahead at them. While 75s. is to-day the price 
of No, 3 Cleveland pig iron, a good many consumers are taking 
out iron at 45s., and the average price realised for the iron now on 
order will not, it is calculated, be above 50s. It must be remem- 
bered that, while the last 20s. of the rise has been in progress, 
makers have not been able to sell any large quantities. : 

Consumers who want any No. 3 pig iron for prompt delivery 
now have to go generally to the warrant stores for it ; they are 
sure of getting it there, though they probably will not secure the 
brand they desire, whereas makers are not in a position to 
deliver iron promptly. In a number of instances shippers who 
have been unable to get delivery of iron which they had bought 
from makers, have had to send their steamers to Connal’s wharf 
for warrants. Certainly, not since 1873 has there been so great a 
scarcity of No, 3 Cleveland Lp Seana In that year the stock of 
Cleveland iron with makers dropped to about 22,000 tons, and 
that included the whole stock in the district, as there were no 
warrant stores then. To-day it is probable that makers’ stocks 
are quite as small as this, but there are 114, tons of warrant 
iron in Connal’s, and it is this latter which will prevent prices 
going up as high as they did then, though that stock is rapidly 
being depleted. It can hardly be expected that the production 
will be increased in order to relieve this scarcity. It is true that 
out of the 125 furnaces in operation in the North of England, 
twenty-seven are out of blast ; but very few of these idle furnaces 
could be relighted within a short time, and if they could there is 
not material available for keeping them going. The supply of 
coke is already very short, and the output of Cleveland iron- 
stone could not readily be increased. i 

The price of No. 3 Cleveland pig iron has this week been raised 
to 75s. per ton, this being an advance of 2s. during the week, and 
of 10s. over the last month, and sellers and buyers alike expect 
shortly to see 80s., while it is considered likely that the advance 
will not stop there. No. 4 Cleveland foundry has been put up to 
72s, 6d., and grey forge to 70s. These qualities have not advanced 
so quickly as No, 3, because they are not now quite so scarce, since 
on account of the holidays in the Glasgow district less was sent 
there, but now that the deliveries to Grangemouth have been re- 
sumed, and on something like the old scale, the prices of the lower 
qualities are likely to come near to that of No. 3. Prices of Cleve- 
land warrants are not influenced by the fluctuations in Scotch war- 
rants ; they are pursuing an independent course, and the outcome 
of this has been that whereas Scotch warrants were 8s, 6d. dearer 
than Cleveland, now the latter are the higher by 6d. per ton. 

The price of mixed numbers of East Coast hematite pig iron has 
improved to 76s. 6d. per ton, but compared with Cleveland No. 3 
iron, that is a poor price, seeing that the difference in the ordinary 
course of trade is 10s. per ton, whereas now itis only 1s. 6d. It.s 
also cheaper than West Coast hematite, and this, in spite of the 
fact that while West Coast stocks are large and increasing, those 
on the East Coast are very small indeed, and are decreasing. The 
present price of East Coast hematite is quite anomalous. Rubio 
ore has been advanced to 18s. per ton delivered here. 

The exports of pig iron from the Cleveland district this month 
are not so large as those of last month, the decrease being attri- 
butable to the smaller deliveries to Scotland, owing to the holidays 
there, but shipments over sea have been unprecedented, more 
especially to Germany. The total Pig iron shipments this month 
from this district have been 109,118 tons, as compared with 
112,179 tons last month, and 73,518 tons in July, 1898, to 26th. 
The stock of Cleveland pig iron in Connal’s stores on 26th was 
114,532 tons, decrease for month 11,711 tons, Of hematite 20,862 
tons were held, decrease 350 tons. : 

The manufactured iron and steel industries are active, and in 
several branches further advances have been made this week, 
Thus common iron bars have been raised to £7 7s. 6d.; best bars 
to £7 17s. 6d.; steel sheets to £9 5s.; iron sheets, singles, to 
£8 10s., all less 24 per cent. f.0o.t. Puddled bars are raised to 
£5 5s. net at works, but are almost unprocurable. Iron ship rivets 
have been advanced to £9 5s. at works, No alterations have this 
week been made in the prices of plates, angles, and rails, but it is 
expected that plates and angles will go up next week, as there are 
better reports anent the shipbuilding industry. Orders for twelve 
e steamers have been given out within the last week, nine of 
which have been secured by firms in the North of England. 

Mr. Waterhouse, the official accountant for the rd of Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 
North of England, has just issued his report as to the deliveries 
and average realised prices of manufactured iron in the North of 
England for May-June. His figures are satisfactory, though the 
net average realised price falls considerably short of the prices 
which have been quoted of late, the aggregate average being 
£6 0s. 6°25d., this being 3s. 4d. per ton above the figure for 
March-April, and in accordance with the sliding scale wages of 
puddlers are to be advanced from Monday next 3d. per ton, 
while all other mill and forge wages are to be raised 24 per cent. 
The average price of iron rails went up 3s. 2d.; of plates, 
4s, 7d.; of bars, 2s. 7d.; and of angles, 2s, 6d. per ton. Since the 
present upward movement commenced in the middle of 1895 the 
advance has been 26s, 5d. in the aggregate, and not since October, 
1883—nearly sixteen years ago—has such a good price as £6 been 


— 


realised. The following is the summary return issued to the Con- 
ciliation Board :— i 
Average 
Weight invoiced. Percentage selling price 
Description. of per ton. 
pti Tons cwt. qr. Ib. £e 
Plates .. -- 10,1385 0 2 . 1 
8 .. 47°71 .. 6 0 9°28 
Angles... .. .. 8879 12 1 2% .. 12°47 .. 519 1°84 


27,092 11 1 24 100°00 6 0 6°25 


The Grinkle Ironstone Mines in Cleveland have now been taken 
over by the newly formed Grinkle Mining Company, and will be 
more fully developed, so that stone may be sent into the Middles- 
brough district by rail as well as by water to the Tyne. Over 
800 tons per day are now being got. 

A new foundry is to be erected on the site of the celebrated 
engineering works of Messrs. Timothy Hackworth and Co., at 
Bank Top, Darli . Chiefly lem and crossings will be pro- 
duced. The Crook Foundry and Engineering Works carried on 


by Messrs, Turnbull and Sons has been sold to Mr, M, Turnbull. 
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The coal trade is active and prices are strong, those for steam 
coal showing an advance to 12s, 9d. per ton f.o.b, Blast furnace 
coke is slightly easier in price, and the pressure to buy is not quite 
so strong as it has been for several weeks. The Radcliffe Coal 
Company are about to erect a new quay and staiths at Warkworth 
Harbour, The Swalwell Garesfield Colliery Com: have bought 
the Dunston Colliery, and have appoin Mr. DM. Button, of 
a fitter for the company on Newcastle Quay. Mr. 
Philip Kirkup, manager of Cornsay Colliery, has been appointed 
head manager and agent of Ouston, Urpeth, Bewicke main, and 
Teams Collieries, succeeding Mr. Thomas Heppell, who retires 
Durham have agreed to advance 
the wages of miners 24 per cent., and are taking steps to arrange 
with the men for the oe Sato of the Conciliation Board, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been very strong this week. 
The amount of Se has not been very great, but the market 
is so sensitive, and warrants are so well sold and so strongly held, 
that the smallest inquiry is immediately felt and sends up prices, 
The position of the trade gown is undoubtedly very good, in- 
asmach as iron is scarce and there is a steady and large demand 
for it. Business has been done this week in Scotch warrants 
from 73s. to 75s. 7d. cash, and 73s. 9d. to 75s, 11d. one month, 
there being repeated fluctuations between these limits. Cleveland 
warrants have sold from 74s. to 75s. 6d. cash, and 75s. 3d. to 
75s. 6d, one month. Business has also been done in these warrants 
at 74s, 3d. eighteen days, and 75s. 6d. for delivery in nineteen 


days. 

ie is a very unusual circumstance for Cleveland iron to be sold 
at prices as high as Scotch, and it is a little difficult to under- 
stand how this state of matters could continue, as it has done now 
for about ten days, while there are considerable stocks in the 
Glasgow warrant stores. The explanation offered on ’Change is 
that merchants are delivering Cleveland iron to consumers under 
old contracts, but it may be expected that as soon as these trans- 
pire there will be a run upon the Glasgow stores, unless the 
Cleveland market should slacken off in the meantime. Business 
has been done in Cumberland warrants from 78s. to 79s. 104d. 
cash, and 78s. 6d. to 80s. 3d. one month. Scotch hematite is 
following the upward movement in the warrant market. 

The persistent upward movement in prices will, it is feared, have 
a serious effect on business. There is not wanting evidence 
already that contracts are being held back wherever this can be 
done without serious disadvantage to the interests concerned. 
The ultimate effect is almost certain to be a serious contraction of 
business, 

There has been a further very decided advance in the prices of 
Scotch makers’ iron. Monkland No. 1, which can only be had out 
of store, is quoted f.o.b., 78s. per ton; No. 3, 76s. 6d.; Govan, 
No. 1, 77s.; No. 3, 76s.; Carnbroe and Wishaw, Nos. 1, 77s.; 
Nos. 3, 76s.; Clyde, No. 1, 8ls. 6d.; No. 3, 76s. 6d.; Calder, No. 1, 
8ls.; No. 3, 76s. 6d.; Gartsherrie and Summerlee, Nos, 1, 82s,; 
Nos. 3,77s. Coltnessis unobtainable atthe moment. Glengarnock, 
at Ardrossan, No. 1, 80s.; No. 3, 77s.; Eglinton, at Ardrossan or 
Troon and eg go at Ayr, Nos. 1, 78s.; Nos. 3, 76s.; 
Shotts, at Leith, No. 1, 81s, 6d.; No. 3, 77s.; Carron, at Grange- 
mouth, No. 1, 84s.; No. 3, 79s. per ton. The above prices show 
an advance on the week, ing from 2s. to 3s. per ton, but of 
course the quotations should be accepted as to a large extent 
nominal, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5207 tons, compared with 4668 in the corre- 
sponding week of last year. There was despatched to Canada 
400 tons, India 120, Australia 280, Italy 30, Germany 506, Russia 
500, Holland 220, Belgium 40, China 43, the coatwise shipments 
being 3088, against in the same week of 1898, 

It is not easy to ascertain the exact position of matters in the 
finished iron and steel trades. A further advance in prices is 
essential owing to the great rise in raw material, and yet it is 
difficult to obtain higher rates on certain classes of finished iron. 
There is very little demand at present in the shape of country 
orders, which usually do not come forward in very great quantity 
till about the end of autumn. Makers of finished iron have just 
re-opened their works after the holidays. The steel works have 
also been closed, and business has been somewhat unsettled on 
this account. 

The coal trade has been comparatively quiet. Shipments show 
a considerable falling off compared with those of the preceding 
week, due to holiday causes, and a want of prompt tonnage at 
several of the ports. There is a little more inquiry in the last day 
or two from manufacturing consumers, but the household con- 
sumption is small. Main coal is quoted at Glasgow Harbour 8s. 9d.; 
steam and splint, 9s. 9d. to 10s.; ell, 9s. 6d. to 10s. 3d. per ton. 

The wages question in the coal trade has been settled by the 
men’s delegates accepting the proposal of the coalmasters for a 
continued arrangement of wages at a minimum of 31} per cent. 
over the basis of 1888, a Arbitra- 
tion Board are progressing favourably, and there is a ros 
of serious strikes being avoided in Scotland in ont _—— 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CoMPLAINTS are rife this week of lessened demand for steam coal, 
and as the volume of house coal business is diminished, a quieter 
condition of things is shown in the coal trade generally. is by 
some on ’Change, Cardiff, this week was pao with anxiety, but 
more experienced judges held this to be a and the fact 
that more tonnage is coming in supports this view. France con- 
tinues well in evidence amongst customers, and Russia is buying 
freely this week. On Monday there were four shipments to 
Cronstadt from Cardiff, a total of over 10,000 tons. Genoa continues 
to take freely for railway purposes. In large cargoes Newport 
took the lead in the early of the week with a of 8260 tons 
for Bombay. Last. week, Cardiff district—coal valleys and 
shipping—unquestionably suffered from the national gathering. 
In Swansea the collieries report an excellent output, and there 
was a despatch of over 51,000 tons, which was above late averages, 
and nearly up to the foreign shipment of Newport, which was 
53,055 tons, and 14,893 tons coastwise. S despatched 
15,000 tons of coal to France last week, and 11,500 tons to 
Germany, which is becoming a good customer. Italy, Sweden, 
and Holland also figure well. Amongst the leading Swansea 
collieries, the Old Pit, Birchgrove, continues to exhibit marked 


larity. 

The closing prices of coal on ’Change, Cardiff, this week was as 
follows :—It will be seen that a slight decline has taken place, 
about 6d. per ton. Best steam: 12s, 9d. to 13s, 3d.; seconds, 12s, 
to 12s, 6d.; dry, 12s. to 12s. 6d.; special smalls, 9s.; best ordi- 
naries, 8s.; seconds, 7s. 3d. to 7s, 6d. Best Monmouthshire for 
Cardiff shipment, 11s, 6d. to 12s,; seconds, 10s, 6d. to 10s. 9d.; 
best households, 13s, to 13s, 6d.; No. 3 Rhondda, 12s, 9d. to 13s.; 
brush, ils. 3d. to 11s, 6d.; small, 9s, 6d. to 10s.; No. 2 Rhondda, 
9s, ney to 9s, 9d.; through, 8s, 3d. to 8s, 6d.; small, 7s, 3d. to 
7s. 6d, 

The slackness of the house coal trade is being shown as usual 
by only partial working of ievels in some quarters, and free holi- 
+s ing of many men not under the association. 

t week the Brynmenyn Colliery Company, after a few months’ 
operation, struck a good seam of coal, and a successful venture is 
now anticipated. 

Latest coal — Swansea :—Anthracite, 13s, 6d. to 14s,; seconds, 
lls. to 1ls. 6d.; ordinary large, 9s. 6d. to 10s, 6d.; small rubbly 
culm, 5s. 3d. to 5s. 9d. Steam coal, lis, 6d. to 13s,; seconds, 10s. to 
lls,; bunkers, 8s, 3d, to 8s, 6d.; small, 7s, 6d. to 8s, 6d. House 


coal: No. 3 Rhondda, 12s. 6d. to 13s.; No, 2 Rhondda, 11s. to 11s. 
6d.; through, 9s. 6d. to 10s.; small, 8s, 3d. to 8s, 6d., all delivered 
Swansea f.o.b., cash 30 days less 24. 

Patent fuel, 12s, 6d. to 18s, Cardiff best, 12s, 6d. to 14s. 

Coke, Swansea: Furnace, 23s.; foundry, 25s. to 27s. 6d. 
Cardiff closing prices: Furnace, 23s, to 24s,; foundry, 26s, 6d. to 
27s. 6d.; special, 29s. 6d. to 30s. 6d. 

Pitwood continues animated, Cardiff prices, 18s, to 19s, Iron 
ore: Tafna, 14s. to 14s. 6d.; Rubio, 15s. 3d. to 15s. 6d. 

Mr. Edward Martin, general m er of Dowlais, with several 
members of the Iron Institute, had an audience of the Queen 
on the occasion of the presentation of the Bessemer 

al. 

It is stated on trustworthy authority, that Mr. W. H. Routledge, 
general manager of the Tredegar Ironworks and Collieries, has 
sent in his resignation. Mr. Routledge succeeded Mr, Stretton at 
Tredegar, as manager of the collieries, and held the position for 
several years. On the resignation of Mr. J. Colquhoun he became 
general manager. He has been connected with the district for 
twelve years, and holds most of the social positions in connection 
with the works, 

The animation in the steel trade of Wales is reacting favourably 
upon other districts. Of late, considerable shipments have come to 
hand of pigiron from Millom, Ardrossan, Whitehaven, and Work- 


ington. 

oo in almost every instance in iron and steel continue to 
advance. Since my last report, Scotch pig iron has gone up 4s., 
Middlesbrough 3s, 6d., and hematite 3s, Al! is animation, and it 
is expected that a run upon stocks is imminent. It will be seen 
from closing list that tin bars have been again advanced. On 
"Change, Swansea, this week, it was stated that inquiries are 
coming in from America for tin-plate bars, and prospects are hope- 
ful. Latest quotations :—Pig iron, Glasgow warrants, 75s., 75s. 6d., 
75s. 4$d., to 75s. 7d., cash buyers. Middlesbrough No. 3, 75s., 
75s. 6d., to75s. prompt. Other numbers in proportion. Hematite 
warrants, 79s, 2d., 79s. 1d., tc 79s. 104d. for mixed numbers, f.o.b. 
Cumberland, according to brand. Welsh bars £8 to £8 5s.; angles, 
&c., at usual extras, f.o.t. at works. 

Sheets, iron and steel, £9 to £9 10s.; steel rails, heavy, £6 5s, to 
£6 12s. 6d.; light, £7 5s. to £7 15s.; sleepers, angles, channels, 
&c., according to section and specification. Bessemer steel tin- 
plate bars, £6 2s. 6d. to £6 5s. Siemens tin-plate bars, best, 
£6 2s. 6d. to £6 7s. 6d. Tin-plates: Bessemer steel cokes, 16s, to 
16s. 6d.; Siemens, 16s. 3d. to 16s. 9d.; ternes per double box, 28 
ae C., 27s. 6d., 29s., to 32s. 6d.; best charcoal, 17s. 6d. to 
18s, 6d. Finished black plate, £1210s. perton. Canada, £10 10s. 
per hat big sheets for galvanising, 6 by 3 by 30 gauge, £12 10s, 
per ton. 

Block tin, £139 5s. to £139 15s, Lead, £14 lls, 3d, Copper: 
Chili bars, £76 12s. 6d. to £77 5s. Silver, 27}. 

Tin-plate makers are holding out firmly for advanced prices, 
and as these scarcely cover the advance on raw materials, higher 
may be expected. Shipments of tin-plates last week were 
41,528 ; receipt from works, 51,462 boxes ; present stock, 166,496. 
All works busy. 

The Dow!lais colliers had an intimation from the assistant 
manager at a workmen’s meeting on Saturday, that the ‘‘register 
book” would be withdrawn. This was received with a good deal 
of satisfaction, and colliers generally are awaiting to hear if there 
is to be a general recall. 

I regret to note the death of Mr. Thos, Ellis, colliery manager 
at Bargoed. Mr. Ellis began his career in the fitting shops at 
Tredegar, and for some time worked at the same bench as the 
late Sir D. Gooch, with whom he maintained a friendship to the 
end. Mr. Ellis was brother of the locomotive superintendent of 
the Cambrian Railway, at Builth. 

The authorities of the Port Talbot Dock and Railway are on the 
alert in getting a share of business in the Bristol Channel. A few 
days ago they succeeded in obtaining an order to coal two boats 
for the naval rendezvous. This was given on the understanding 
that a quick despatch was guaranteed. The reserve fleet has now 
arrived at Milford Haven, and by Monday there were thirty 
battleships in the harbour, and a force estimated at 20,000 men. 
In supplying the fleet a certain impulse will be given to the steam 
coal trade, and the railways for a time will be unusually busy. 

Newport has been very busy receiving shipments of ore from 
Bilbao. On Saturday 2400 tons came to hand for Ebbw Vale and 
Blaenavon. Last week Newport sent out 500 tons steel rails to 
a 500 tons to London, and its usual consignment to High- 

ridge. 

The water question is to the front in Wales, though for the 
present little is heard of the London scheme, The Birmingham 
supply from Rhayader was, I see stated lately in Birmingham, to 
be still a question of four years ahead. Newport's supply 
from Wentwood is expected to reach a successful ending in 
two and a-half or three years, and meanwhile Newport is 
progressing, and expanding, and keeping its attention riveted on 

entwood. This week the Waterworks Committee and the 
members and officials of the Council inspected the place, and were 
received by Colonel Lyne, the chairman, and Mr. Baldwin Latham, 
the chief engineer. The engineer gave an interesting state- 
ment of the undertaking, and its annals, and the im- 
pression at the close was that the district was certain in due 
time to a water supply as efficient as any in Wales, Up 
to the present the outlay has been £200,000; out of which, amongst 
other items, must be deducted £40,000, the cost of the land. As 
in the Cardiff scheme, the authorities first had the aid of con- 
tractors, but now they carry on the work themselves, assisted by 
the engineer and Mr. Macdonald, the manager. At most of the 
iron and steel works, the water question is, in the present hot 
weather, of great importance. More water is now required than 
ever for condensing, and the rule is that a statement of the water 
supplies shall be put into the office the first thing every morning. 
At some works stores are running low, and water is used over and 
over again until ‘‘ too thick” for service. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

A BETTER tone than the present has hardly ever before been 
manifested on the iron market. Orders and inquiries come in 
abundantly, consumers caring but little for raised quotations and 
very long terms of delivery. In a number of cases twenty to 
twenty-five weeks have been asked as the time for delivery. Con- 
siderable inquiry from abroad has been received, especially to the 
northern districts a good export trade was lately done. Concern- 
ing employment in the different iron trades, no alteration is to be 
reported since former letters, the pig iron business in Rheinland- 
Westphalia and in Silesia remaining steady and altogether satis- 
factory, the general téndency in this branch being specially strong 
and firm. Brisk activity, and for some articles an almost 
alarmingly quick upward movement, characterise the finished iron 
industry. fairly animated business is being done in scrap iron, 
though a slight falling off against previous weeks was pérceptible 
in demand ; this, and the fact that here and there Austrian offers 
in scrap iron have been received, will most likely help to reduce 
the ridiculously high prices that have recently been given for 


scrap iron, 

This year it will be a hundred years since the first zinc-works 
was erected in Upper Silesia by Joh. Christ. Ruberg. _ : 

Last week’s list quotations, in Rheinland-Westphalia and in 
Silesia, were as under :-- 

German foundry Pig, No. 1, M. 79 to 80; No. 3, M. 75 to 76; 
white forge pig, M. 66; basic, M. 72; German Bessemer, M. 76 
to 78 ; Spiegeleisen, M. 75 to 76; Luxemburg foundry pig, M. 70 
to 72, p.t. at works. Bars, M. 195 to 205; the same in basic, 
M. 170 to 175; best qualities, M. 220; angles, M. 170 to 175; 


girders, M, 135 to 140; sheets, M. 200 to 210; the same in basic, 


M, 185 to 195; heavy plates for boiler-making purposes, M, 239 
to 290 ; the same in ic, M. 200 ; Siemens-Martin plates, No, 1 
M. 180 to 185 ; No. 2, M. 165 to 170; rails in Bessemer, M, 140: 
light section rails, M. 130 to 140, all per ton at works. , 

Production of coal in the Ruhr district was, from Ist to 16th of 
July of present year, 1,954,230 t., against 1,860,360 t. for the 
corresponding period in the year before. In the Saar district 
deliveries amounted to 296,480t., against 291,380 t.; in Silesia 
they were 727,910 t., against 688,220 t., and in the three districts to. 
gether 2,978,620 t., against 2,839,960 t. for the same period last 


ear. 
* The feature of the Austro-Hungarian market last week was 
peeteney bright, and a rise of 50 kr. per 100 kiloms, for best 

rs has been agreed upon by the Styrian works, The Prague 
Iron Company is also reported to have slightly raised the prices for 
export which had hitherto been rather lower than those for inland 
eo Austrian export in scythes was, for 1898, ag 
under :— 


100 kilos, 

87,553 
Export in Sickles, 

Italy 204 

1683 


Import in scythes to Austria was 25,600 kilos, last year, 21,100 
kilos. coming from Germany. Import in sickles was only 
12,300 kilos., of which 11,700 kilos. came from Great Britain. 

The Belgian iron trade is extraordinarily brisk, and very much 
like the German market as regards demand and activity in the 
different branches, only the Belgian ironmasters gain less, because 
they have to buy English coke at enormously high rates. The 
national arms factory at Herstal, near a has received an order 
for 45,000,000 cartridges for one of the Balkan States. As 
this order has to be delivered within a year, 150,000 cartridges 
have to be made per day, and 1000 workmen have been added to 
those already employed at the works. The rolling material of the 
Belgian State Railways being both insufficient and defective, the 
Administration has resolved to buy 27 locomotives, 70 tenders, 
146 passenger and 2060 load cars; the Railway Minister is reported 
to have already granted the means required for these purchases, 
The blast furnace works Aumetz-la-Paix, Differdingen, and the 
Rombach Works have formed an “office of sale” for home and 
export trade, for a period of three years. 

The general upward movement in iron and steel is also felt on 
the French iron market. According to circulars issued by the mill 
owners, quotations for merchantiron have been raised on 230f. p.t., 
and girders on 250f. p.t. 

A note given by the Rhenish- Westphalian (azette says that since 
May of present year the condition of the Swedish iron and steel 
industry has been showing the same improving tone as all the 
other iron trades, and there is now much briskness and steady 
employment perceptible in the various departments. The bar 
mills will all be kept vigorously employed till end of present year, 
and the steel works are likewise engaged to their fullest capacity. 
Stores in pig iron have been considerably reduced, and the mills 
that have not put in sufficient supplies before will find much diffi- 
culty in getting what they want now. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Steam coal: Market is quiet, there ae | a want of tonnage. 
House coal is in rather better demand. Steel and iron works 
are fully employed, and prices for rails, bars, &c., are very firm. 
Tin and copper are both higher in price than last week’s quotations, 
Exports for week ending July 22nd were :—Coal: Foreign, 53,055 
tons; coastwise, 14,893 tons ; rails, 1020 tons; and patent fuel, 
550 tons. Imports for week ending July 25th were :—Pitwood, 
3820 loads; pig iron, 1045 tons; iron ore, 9730 tons; scrap, 200 
tons ; cement, 105 tons. 

Coal: Best steam, lls. 6d. to 12s.; seconds, 10s, 6d. ; house 
coal, best, 12s. 6d.; dock screenings, 8s. to 8s. 6d, ; colliery 
small, 8s,; smiths’ coal, 8s. 6d. Pig iron: Scotch warrants, 
74s. 104d. ; hematite warrants, 79s. 6d. f.o.b. ; Cumberland, Mid- 
dlesborough, No, 3, 75s. 14d., = Iron ore: Rubio, 16s, 9d. 
to 17s,; Tafna, 15s. 9d. tol Steel: Rails (heavy sections), 
£6 5s. to £6 10s. ; light do., £7 5s. to £7 10s. f.0.b.; Bessemer 
steel tin-plate bars, 2s. 6d. to £6 5s,; Siemens steel tin-plate 
bars, £6 5s. to £67s, 6d., all delivered in the district, cash. ‘Tin- 
plates: Bessemer steel, coke, 1ds, . to 16s,; Siemens’ 
(coke finish), 16s, to 16s. 3d. Pitwood, 19s, London Exchange 
Telegram: Copper, £77 5s. ; Straits tin, £144. Freights are firm. 


AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, July 20th. 

THe abundance of money seeking employment in industrial 
channels is one cause of the present exceptionally prosperous condi- 
tion of things. Within two years 426,000,000 dols. have been added 
to circulation, of which three-fourths is gold. All industries are 
yielding good profits. Demand exceeds supply. Productive 
capacity is unequal to requirements ; never was there such a rush of 
furnace and mill expansion as at present. By the close of the year 
there will be a very great increase of capacity, but no one can tell 
what effect it will have in restoring the equilibrium, Just now 
there is a strong pressure to obtain Alabama iron. Labour is scarce 
there, and manufacturers are deeply concerned overit. Prices are 
advancing, new furnaces are coming into blast in the Southern 
States ; but taking into account everything, itis impossible to arrive 
at a comfortable conclusion, Pig iron has arrived at 21 dols. on its 
way to 25dols, Weekly production July 1st was 263,363 tons. It 
will be considerably more within two months, when about a dozen 
more furnaces will be producing, though most of them are small. 
The last twelve furnaces which blew in show an increase only of 
about 9000 tons per week. The scarcity of billets has stimulated 
the demand for muck bars, The —— demand for machinery is 
expanding rapidly. One Pennsylvania locomotive works has 
exported 240 locomotives this year. The 180,000-ton rail contract 
for Russia will not be entered upon for some time, A large block 
of ship plates are under negotiation for Glasgow. At the advance 
of 5 dols. for structural material 17,000 tons material were ordered 
this week. During June 3,000,000 tons lake ore were handled. A 
new 500-ton-a-day furnace has owe into blast at Lorain, andanother 
will follow in a few weeks, Plates 90in. wide are being rolled at 
Pittsburgh. Bessemer is 20 dols. at furnace, Bessemer slabs, 
84dols, Large orders from agricultural implement works have 
hardened merchant steel quotations, It is with the greatest 
difficulty that orders have been Br this week for galvanised 
ahead. Repairing is being done the way possible, Cokeis up 
to 2°15 dan tt enth and there are 18,949 evens at work to-day. 
Copper and tin are high, The tin-plate works have all resumed, 
pee tin-plate is up cents on small sizes. The demand for 
machinery is very great, and skilled labour is scarce. 
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ENGINEERING NOTES FROM SOUTH 
AFRICA. 


(From our own Correspondent.) 


gine by side with the gold mining industry, the 
coal mining cong 9 of South Africa is maki 

id progress. The output of both the Nata 
the Transvaal collieries is being continuously 
& mented. During the first quarter of this 
- the coal production of the Republic was 
2 462 tons of coal, obtained from 26 mines, 
Only 374 white miners were. employed, with 


3 
on natives. In the Cape Colony the Indwe 
Company produced 124,103 tons of coal during 


the past year’s working, or nearly double the out- 
ut of the previous twelvemonth. About 7000 
tons per month are now being taken from this 
coalfield by the Cape Government Railways. 
On the one part of the company’s coal-bearing 
ground which has so far been prospected there 
are estimated to be three million tons of coal 
still undeveloped. The obstacle which has up 
till now prevented the full exploitation of the 
property has been the scarcity of native labour. 
It is now proposed to spend £6000 in importing 
coal-cutting machinery from England, and should 
this prove a success there will be no limit to the 
output. A new hauling engine has also been 
ordered. The success of this coalfield—the 
Iodwe Company made a profit of £21,000 last 
year upon a paid-up capital of £237,000—is likely 
to strongly stimulate coal-mining operations in 
the Cape Colony, and already suggestions are 
being made for the sinking of a number of trial 
boreholes. 

It is understood that the Cape Government has 
now worked out a scheme of light railways, which 
will be submitted to the next session of Parlia- 
ment. In Rhodesia extensions are being pushed 
forward in several directions, and in Natal the 
doubling of the coast line is being proceeded 
with, The Johannesburg Town Council has 
once more postponed the selection of a sewerage 
scheme, the explanation given being that the 
engineer has not yet had time to examine the 
various tenders. There is, however, a strong 
feeling against the sewerage of the town being 
handed over to contractors, 

Trade throughout South Africa remains 
paralysed by the dread of war. It isa thousand 
pities that the present crisis should have inter- 
vened just when revival was promised both in the 
wool market and on the Mining Exchange. As I 
write, things bear a very gloomy complexion. 
There is nothing in the actual differences between 
Zogland and the Transvaal to make war worth 
while ; but it is to be feared that Dutch obstinacy 
and hatred of England will force the Imperial 
authorities to fight as the only possible means of 
maintaining—or rather establishing—British 
prestige in South Africa. The Republic has been 
spending a great deal of money during the past 
few years in war material, and unless the dispute 
now pending results in some restriction of its 
military activity, it is likely to go on sending 
orders for armament to Krupp and Creusot. In 
the meantime, the Rand mining companies are 
withholding orders for machinery, as it is not 
known whether the Boers would destroy the plant 
of the mines in the event of war. 

Instead of a floating dock to take large vessels, 
Durban is only to spend £60,000 in a floating 
dock for ships of 2500 tons. The explanation of 
this reduction in the plans is that such a dock 
will be sufficient for many years to come, and in 
surveys can be carried out fora dry 
ock, 

East London proposes to spend £110,000 on a 
new water supply; but it is urged in some 
quarters that the expenditure of £2500 on 
additional pumping plant would meet all the 
town’s requirements for a long while to come. 
There is not much respect for futurity in the 
average South African engineering schemes. 


LAUNCHES AND TRIAL TRIPS. 


LuctLing, tank steamer ; built by Sir W. G. 
Armstrong, Whitworth, and Co.; to the order of, 
Lane and Macandrew ; dimensions, 335ft., 45ft., 
by engines, triple expansion, 24in., 4Qin., 

in., by 48in.; pressure 160 lb.; constructed by, 
Wallsend Slipway and Engineering Company, 
Limited ; trial trip, July 20th ; 11 knots. 

MINTO, icebreaking mail steamer; built by, 
Gourley Bros. and Co.; to the order of, Canadian 
Government ; dimensions 225ft., 32ft. 6in., by 
20ft. 6in.; engines, triple expansion, 2900-E. H.P. ; 
the Minto will work the mail and passenger ser- 
vice between Prince Edward Island and the 
mainland of Canada ; launch, July 12th. 

NEWTON HALL, screw ‘o steamer ; built by, 
Joseph L, Thompson and Sons, Limited ; to the 
order of, C, G. Dunn and Co,; dimensions, 
379ft. 6in., 49ft. 6in., 29ft. 6hin.; engines, triple 
expansion, 26in., 44in., 72in., by 48in.; pressure, 
180 Ib.; constructed by, North-Eastern Marine 

' neering Company, Limited ; launch, July 


RIVERTON, steel screw steamer ; built by, Rop- 
ner and Son ; to the order of, a Newcastle firm ; 
dimensions, 325ft, long ; engines, constructed by 
Blair and Company, Limited ; launch, July 24th, 


THE HOLLAND SUBMARINE Boat.—This boat is 
to have her final test by the Government in a 
short time, for the purpose of deciding definitely 
whether the strange craft shall or shall not be 
adopted by the Navy Department for use in war- 
fare. The Secretary of the Navy has signified 
his intention to set a date for the trial, which will 
be held at Peconic Bay, Long Island. It will be 
a different test from any of those yet undergone 
by the submarine boat, and will determine 
practically her value asa destroyer. ‘The chief 
claim of the inventor has always been that the 
boat could approach an enemy’s ship unseen and 
destroy it. In all tests heretofore the Holland 
has contented itself with a dummy torpedo but 
in Peconic Bay a real Whitehead torpedo will be 
fired at a target. 


THE PATENT JOURNAL. 
Condensed from “The Iiustrated Official Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


13th July, 1899. 


14,439. CanpLte Toses for Carriage Lamps, W. 
Vincent, Reading. 

14,440. TaBLe Croquet Hoop or Pitiars, F. J. Strong, 
Coventry. 

14,441. Jomnts, E. C. Chaston, Newcastle-on- 


Tyne. 

14,442. Sream Generators, T. Mutamer, A. Jordan, 
and J. G. H. Browne, London. 

14,443. Sarirt-curr Prorecrors, J. A. Cotterill, 

ndon 

14,444. AuTomaTIcALLY LicHTINc Gas, B. Frohlich, 
Manchester. 

14,445. Inpicatinc the Names of Stations on 
ways, E. Meth, Manchester. 

14,446. Crockwokk Toys, A R. Lilly, Pontypridd. 


14,520, CotpSroracs for Foon, F. T. Bond, Gloucester. 
14,521. Bicycie Bei, M. B. E. Sobadky and E. R. 


rude, Berlin. 
14,522. Macuings for Sowina Szep, J. Green, Brad- 


ord. 
14,523. of CorvATURE Derormitizs, E. 
Repke and K. Wegner, Glasgow. 
14,524. Sewinc Macuinges, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 
Preparation of J. Chaubert, 
ow. 


14,526. Reversinc Hypravutic Propetiers, A. Heel 
and F. Dieckmann, Ber! 

14,527. Sxicers, J. Zuderell, Berlin. 

14,528 TaeatTment of Corton, J. Lindley and E. Ash- 
worth, chester. 

14,529. ManTLEe Rop, A. G. Dowle, London. 

14,530 Fire Grates, A. C. Mather, Glasgow. 

14 581. Cuucxs for Latues, H. M. Hirsch, H. W. 
Faweett, C. F. Hughes, and L. H. Bateman, 


ax. 
14.532. Pweumatic Brakes for E. de G. 
Whomes, London. 
14,588. Inpicators for Etevators, A. H. Baird, Liver- 


145534" Savpies for H. Stanbridge, London. 

14,535. Cyctz Brakes, H. A. Bullen, London. 

14,536. Srgam Tourpivges, A. 8. Bower, St. Neots, 


14,447. Stoo, J. McLaren and T, Swann, Sandringh 
Norfolk. 

14,448. Composition for CLEANING GLoves, L. Taylor, 
London. 

14,449. Tececrapuy, 8. G. Brown, London. 

14,450. Securinc Hay upon Carts, D. M. Smith, 
Glasgow. 

14,451. Macuinery, A. G. Strathern, 
Glasgow. 

14.452. Cork- DRAWING Macutings, &c., T. Lees, 
Glasgow. 

14 453. Toy, W. C. Haigh and J. H. Pickles, 
Stockport. 

14 454. Bicyeies, J. R. M. Muir, Liverpool. 

14,455. BRAKE - ACTING APPARATUS, A. 
Glasgow. 

14,456. Assistants’ Counter Seat, P. T. Runton, 
London. 

14 457. Fire-woop Furs, J. Gridley, Kingston-on- 
Thames. 

14 458. Dvetne, T. R. Shillito.—(/. Rudolph, Geigy, and 
Co . Switzerland.) 

14,459. Corn Cases, A. J. Boult.—(Cable Coin Case Com- 
pany, United States. 

14,460. Tececrapus, W. Judd, London. 

14,461. Puzzugs, A. C. Brockies, London. 

14,462. Separators, H. J. Haddan —(P. A. Arnold, 
United States.) 

14,468. Toots, J. K. Stewart, London. 

Borr.e-wasHinc F. C. Sherman, 

ndon. 

14,465. Apparatus for AppLyInG Patnt Coattnos, J. 
H. Davis, L. L. Merriman, A, E. Jessurun, and W. 
R. Rummler, London. 

14,466. Fastgyinc or Key, J. Bienz, London. 

14,467. ELectraic Traction, T. Pease and C. B. Burdon, 
London. 

14,468. Propucine Inpoxyt Derivatives, H. E. New- 
ton.—(The Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

14,469. Motors, J C. Cornet, London. 

14,470. TaBLes, M. Chapman, London. 

14.471. Stream GengRaTors and Morors, J. M. M. 
Truffault, London. 

14,472. Kyittinc Macuings, L. Ives and F. Crawford, 


Debons, 


mdon. 
14,473. Hot-waTteR Heatine Apparatus, A. B. Reck, 
ndon, 
14,474. Hot-waTtek Heatine Apparatus, A. B. Reck, 
Londo: 


mn. 
14,475. Davits, E. H. Hamilton, London. 
14,476. Tursines, C. A. Parsons, London. 
14,477. Necktie ATTACHMENT, 8S. Nagy, London. 
14,478, AuToMaTIC VEHICLE CouPLine, H. 8. Frampton, 
London. 
14,479. Propuctnec CoLourine Marrers, J. Y. Johnson. 
+The Badische Anilin and Soda Fabrik, Germany.) 
14,480. Sprinc for Venicies, G. B. Fletcher, 


mdon. 
14,481. Cootinc Exorne Cy.inpers, F. R. Simms, 


on. 
Axtes for Cycies, J. Shepherd, 
London. 

14,483. DeprLatorigs, G. Htittemann, J. Zrzawy, and 
M. Loewy, London. 

14,484. - FREED Game, E. G. Matthewson, 
London. 

14 485. LoaD-REGISTERING Apparatus, W. A. A. Roper, 


London. 
14,486. CartRipce Macuinges, A. N. Whitney, 


London. 

14,487. Distrcters’ Wasn, P. M. Justice —(R. de 
Dieshach and C. Sudre, Belgium. 

14,488. DistiLteRs’ WasH, P. M. Justice.—(R. de 
Diesbach and C. Sudre, Belgium.) 

14,489. COoIN-CONTROLLED TELEPHONES, J. B. Gill, 


ndaon. 
14,490. ADDRESS-PRINTING Apparatus, C. S. McIntire, 


ndon. 

14,491. Tris, W. P. Thompson.—(The Security Register 
Company, United States.) 

14,492. WaTEeR-Gavuce Cocks or Firtines, H. Scherbak, 
Manchester. 

14,493. Motive Powsr, F. J. and H. A. Singrun, 


London. 
14,494. Spats, F. J. Stohwasser and G. B. Winter, 


ndon. 
14,495. Bripce for Pranororte Srrinos, J. C. H. 
Schnell, London. 
14,496. Turret LatHe Construction, A. G. Melhuish, 


London. 
14,497. Macuings, J. Schmidheiny, 

London. 
AIR-MOISTENING Apparatus, A. L. Jones, 

ndon. 
14,499. GENERATING ACETYLENE Gas, C. W. Siderberg, 


London. 

14,500. Cock Moururtgces, H. Laviolette and A. Bubois, 
London. 

14th July, 1899. 

14,501. Batrery, R. Hills and J. Matthews, Handse 
worth, ffordshire. 

14,502. Werr Pick Fasric Manuracturg, W. E. Kay 
and The Thornliebank Company, Limited, Man- 


chester. 
Batus and Lavatorrmes, A. G. Cloake, 


mdon. 
Curtine Hoigsin Rusper, F. H. Hallam, 


ndon. 
14,505. Corsets, W. H. Symington, London. 
14,506. Botts, H. C. Pruce, ‘ham. 

14,507. Gtove Burtrons, C. L. and W. J. Edkins, Bir- 


mingham. 

14,508. Brake, W. Schmidt and J. Berberich, Karls- 
ruhe, Germany. 

14,509. ForceD- DRAUGHT Furnace Grates, J. 8. 
Binnie, Glasgow. 

14,510. Guasses, W. Key and E. Jones, 
Shrewsbury. 

14,511. Drinkine VesseL, 8. and E. A. Roden, Bir- 
mingham 


ae Toots by Arr, T. C. Beeley, Man- 
chester. 
14,518. Textite Fasrics, A. Ashworth, 
anchester. 
14,514, Desks and Szats, W. Blezard, Man- 


chester. 

14,515. Support for Bicyctes, W. Bates, Southamp- 
ton. 

14,516. A New Typewriter, J. J. Carter, Clonskeagh, 
Co. Dublin. 


. Dub 
14,517. Funngts, G. E. Rennie, London. 
14,518. SHow StanD, J. 8. Holmes, York. 
14,519. Wueet Brakgs, R. J. Urquhart and the Pneu- 
matic Brake Ccmpi nv, Limited, Manchester, 


14,537. SreRiisers for H. O. Blaker, London. 

14,538. TRawt Boarps for Fisnixsc Porposgs, W. R. 
Barkworth, London. 

14,539. AppaRaTus for Wasnina Coat, M. F. Harrison, 
London, 

14,540. the Hanorne of Picturss, A. E. 
Stickings, Hastings. 

14,541. Corp for Cicaretres, W. J. R. Watson, 


London. 
14,542. Scakw MILL or Fororne Macutng, R. O. Clark, 
ndon. 
14,543. Rotter Brake for Cycres, E. M. Edwards, 


mdon. 
14,544. Apparatus in CutTrina Macuings, K. 
Krause, London. 
14.545. EmpxoipeRING Macuines, E. and R. Cornely, 
London. 
14 for Fixtna Taps, F. G. 8. Ham, 


on. 

14,547. MunicipaAL SicNaLiina Systems, E. Davis, 
London. 

14,548. Panoramic Cameras, C. H. Shaw, London. 

14 Coo.ine Freezina CuamBers, A. H. Chapman, 

ndon. 

14,550. Lemon-squEeEzers, J. Coomber, London. 

14,551. AscerTainine the Latirupg of a Pracg, L. E. 
Cowey, London. 

14,552. Ispico Propucts, H. E. Newton.—{The 
Farlenfabriken vormals Friedrich Bayer and Co., Ger- 
| 

14,558. Propuctne LeaTHER-CLOTH ImitaTions, T. B. 
Powell, London. 

14,554. Fiurp Pressure Enoines, W. T. Carter, 
London. 

14,555. WeicHinac Macuings or Barances, W. W. 
Curties, London. 

14,556. IncanpgescenT Gas Burners, F. Eldridge, 
London. 

14,557. Srups, T. Unitt, Birmingham. 

14,558. TREATMENT of TexTILE Fiprgs, A. M. P. Bouil- 
liant, London. 

14,559. RecuLatinc E.ecrric Currents, A. W. Gattie 
and A. G. Seaman, London. 

14,560. CrnperR Sirrers, W. H. Greethurst. London. 

14,561. Can Courtine, C. A. Bond and T. D. Smith, 


London. 
for Currine Boor Heats, B. Fischer, 


naon. 
14,563. Hotpgrs for PHorocrapHic Piarss, P. and E. 
, Manchester. 

14,564. Apparatus for AssistINc Swimmine, F. H. R. 
Scheller, London. 

14.565. Propuctne a Fiurp Extract of E. 
Taeschner, London. 

14,566. CLeantnc Lamp Cuimyzys, P. Opitz and J. 
Herczeg, London. 

14,567. Fotprne Furnitorg, G. A. Logsdail, London. 

14,568. Etecrricat ALARM Apparatus, C. Eggerding, 
London. 

14,569. Dynamos, W. B. Sayers, London. 

14,570. Communicatinc Apparatus for Trains, J. H. 
R. Head, London. 

14,571. Prrg Jornts, 8S. Jennings, London. 

14,572. ELecTRo-DyNaMIC Proputsion, L. Rosenfeld, 
C. Zelenay, and J. Dulait, London. 

14,573. WaTERING-caRTs, E. 8. Smith, London. 

14,574. Draw-PLaTge Ovens, G. 8. Baker, London. 


15th July, 1899. 


14,575. ConpensinG Apparatus, J. F. Simmance and 
J. Abady, Lond n 

14,576. Divina »kcHANISM for VELOCIPEDES, F. 
Grace and W. C. Martin, Southampton. 

14,577. WasTE-waTER Ciosets, 8. H. Adams, London. 

14,578. INTERNAL ComBusTION Motors, W. J. Crossley 
and J. At m, Manchester. 

14,579. Rotary Motion Gear, T. Bagnall, Man- 
chester. 

14,580. Drivinc Gear for VeLocipepEs, D. France, 


Manchester. 
14,581. Macarngs, G. F. Si Leicester. 
14,582. HicH-PRESSURE Piston, J. Stockton-on- 


‘ees. 
—_— Cyctz Hus, G. Taylor and A. Bednell, 


14,584. Macutnery for Tarcets, A. Winser, Bristol. 
14,585. Conveyors, G. A. Richardson, London. 
14,586. CatcHes for Roos, F. Wilson, Man- 


ester. 
14,587. Marurine Sprrirvovs Liquors, J. McKenny, 
ublin. 
14,588. Apparatus for Hanorne Curtains, J. Taylor, 
iw. 
14,589. Macatve for WasHine Fasrics, T. Varley, 
Bradfo 


14,590. Fumicant for in Horticutturat 
1nos, T. Smithson, Bristol. 
14,591. Cases for Razor Strops, &c., W. T. Long, 


mdon. 
Maxine Atioys of Macyesium, H. Bumb, 
lasgow . 
14,593. SrreTcHER for TELEPHONE W. S. Mackie, 
Ww. 
14,594. PottsHinc Surraces, F. J. Rowan, 
Glasgow. 
Doa-ENDED W, Whitmore, Birming- 


14,596. Lamps, J. H. Sutton, Birmingham. 

14,597. Tires, T. Gare, Manchester. 

14,598. Prorgctor for Cycuists AGAINST PERINEAL 
Pressurg, T. C. Ewbank, Gran 

14,599. Lupricatine Apparatus, A. J. Drake, 
Coventry. 

14,600. Borers, C. E. and R. McAllister and W. T. 


nell, Leeds. 
14,602. Concrete, F. Hoeniger, Manchester. 
14,608. Matcn Box and Crear Cask, 8S. Timings, Bir- 


mi 
14,004 Apparatus, P. B. Hughes and 
A. B. Davis, Birmingham. 
Macaing for Cura, 8. H. Ellis, 
anley. 
14,606. Merceristna Yarns, D. and T. S. Macfarlane, 


Glasgow. 
— Cotour Grinpine Roters, H. Atkin, Notting- 
14,608. Butuets, G. Hookham, London. 
14,609. Crank Sprnpie, H. Webber, Ash- 


ingdon Hall, near Rochford, Essex. 
Wueets for Grinpine Cray, A. Tracy, Ret- 


Screens for Macuiyes, F. Hixson, 
London. 
14,612. ManuracruRine Artiriciat Stong, W. Owen, 


London. 

14,613. Brake Devices for Taamcars, C. H. A. Meyer, 
London. 

14,614. Brakes for Use of Venicies, J. Schreyer, 
London. 

14,615. H. Bauer, London. 

14,616. Suow Tickers and W. Waltera, 


mdon. 
14,617. Fastgntnc Envevopss, J. Beall, Newcastle-on- 


ne. 
14,618. Toots, C. Pecher, London. 
14,619. Cyctes, J. Harrington and J. Griffiths, Bir- 
mipngham. 
and Stoppers, J. Fletcher, Shef- 


eld. 

— ADJUSTABLE Pit Props, J. Gascoyne, Shef- 
eld. 

14,622. Mgawns for Layina Dust, J. Sonneborn, 
ndon. 

14,623. Hyprav.ic Vatves, E. H. Q. Henriques, Man- 


ester. 

14,624. ACETYLENE Gas, P. A. P. Canova, W. Thomp- 
son, and G. Lorenzo, Birmingham. 

14,625. PLayiIne STRINGED Instxuments, J. N. Beevor, 
Birmingham. 

14,626. RarLway Covup.ines, J. Hastie and J. Robin- 
son, London. 

14,627. Sprines, J. M. M. Truffault, London. 

14,628. Rerricgrator, C. V. Martia, London. 

14,629. CoLLaPpsaBLeE Mutat Tvegs, J. Williams, 
London. 

14,630. Comprnep Hog and Provan, H. Prenderville, 


ondon. 
14,631. Poncrurinc Apparatus, M. Kistner, 
mdon. 
14,632. Conpuctors for Exrecrric Cars, F. Choné, 


mdon. 

14,633. CuamBer W. Nott, London. 

14,634. Drinkinc TrovucH for Uattie, J. Healy, 
London. 

14,635. Roap Locomotives, &c., F. Brutschke, 
London. 

14,636. Execrric CURRENT INTERRUPTERS, J. G. 
Lorrain.—(M. Levy, Germany.) 

14,637. Utitisine the Reros« of Metar, E. Appart, 
London. 

14,638. Wincues, A. T. Dawson and J. Horne, 


mdon. 

14,639. CoLournina Matrers, G. W. Johnson.—{Kalle 
and Co., Germany.) 

14,640. PreparRinac Street, 8. O. Cowper-Coles, 

ndon. 

14,641. InpicaTInc the FLoopixe of Watertiaut Com- 
PARTMENTS, C. G. de la Paz, London. 

14,642. for Kyittinc Macninas, A. M. Miiller, 
London. 

14,648. Mixinc Susstances, G. G. M. Hardingham.— 
(A. Musciacco, Italy.) 

14,644. the Liquip of Sopium into 
Compact Biocks, F. W. Golby.—( W@. Freres and Co., 
France.) 

14,645. Propuctne Paper F. Hesser, Liver- 


pool. 

14,646. Securmnc Tires to WueEts, F. J. Trench, 
London. 

14,647. Suppiyina Liquip Furi, G. E. Whitney, 


ndon. 

14,648. Exp.ostves, E. H. Durnford and G. H. Wads- 
worth, London. 

14,649. SpgeD-CHANGING Devica, B. P. L. E. Jametel, 
London. 

14,650. Gegarine for E. Broschko, 
London. 

14,651. MetHop of Marxinc C. P. Hayward, 


London. 
17th July, 1899. 
14,652, Toots for Currinc Metats, F. A. Rolan, Bir- 


ming] 
14,653. HoLpERs for Spoons, Knives, &c., J. M. Wilson, 


iw. 

14,654. Sarety Guarp for Hanp-PLANING MACHINES, 
H. W. Gibbs, Bedford. 

14,655. A. J. Keeler, 
London. 

14,656. Dark Stipes for Cameras, M. C. Rypinski, 
Kingston-on-Thames. 

14,657. Supports for Winpow Saapgs, D. D. O'Connell, 
Kingston-on-Thames. 

14,658. CLOTH-MEASURING Macutnes, T. 8S. Jones and 
J. J. Stewart, Kingston-on-Thames. 

14,659. Rotary TURBINE Enoines, W. M. Huskisson, 
London. 

14,660. Hvcreng WasHaB_e Sock, W. Serle and T. E. 
Mansfield, Bristol. 

14,661. SgLF-FREDING BoTTLE-wIRING Macuing, W. 
Nasch, London. 

14,662. the Friction on Locomotive 
C. Clitheroe, Chatburn. 

14,663. SiGHT-rFgED LuBRicaTors, J. J. Royle, Man- 
chester. 

14,664. Automatic Courter for Rattway Wacons, 
F. Garrett, Birming! 

14,665. Botte Stoppers, J. Kirkman, Keighley. 

14,666. T1p-ToE Batance for Bicycizs, J. C. Reul, 
Edmonton. 

14,667. Basy SoorHser Tzat, R. D. Kay, London. 

14,668. MovasLe Evecrric Licuts, H. O. Farrell, 


Manchester. 
Metat Door Kwnoss, E. A. Allen, Birming- 


14,670. PaTEnt REGISTERED PULLEy, F. Martiny and 
C. Casalegno, London. 

14,671. TusuLaR Fretp Garss, W. K. 
Maddox, Kinver, near Stourbridge. 

14,672. Repropuctne the Imaces Prosecrep by 
Optica Lens Systems, E. Abbe, Jena, Germany. 

14,673. Laprgs’ Sxrrts for Cyciine, W. E. and E. J. 
Vallack, Manchester. 

14,674. Camp Cooker, A. C. Strains, Leith. 

14,675. Gas Burners, R. Farrington and M. H. 
Hawes, London. 

CLOTHES-LINE SvusPENDERS, 8S. Comber, 


righton. 
14,677. Prorscror for Pweumatic Tires, F. O'C. 
ce, London. 
VARIABLE SpeED Gear and Ciutcugs, C. Ricci, 


mdon. 
14 Hyprocarson Motors, M. H. Rumpf, 
mdon. 
14,680. the Mecuantsm of Moror Cars, 
M. H. Rumpf, London. 
14,681. PREVENTING WaATER-BLOWS in STEAM ENGINES, 
R. G. Evered and R. G. E 
4,682. METALLIC 3 an = 
Freeman, London. 
14,683. SHeET-meTaL Ick Movu.ts, J. Bakerand H. J. 
Walduck, London. 
14,684. IncrEasinG the Erricrzency of Screw Pro- 
PELLERS, F. 8. Snowdon and W. J. Orr, London. 
14,685. ENGRAVED PLATE-WIPING MACHINES, T. Peacock, 
London. 
14,686. Spectat VARNISH for ALUMINIUM, O. P. 
Nauhardt, London. 
14,687. Exectro Macnetic Brake, P. F. L. R. H. K. 


Birming! 
W. Jurgschat, London. 
14, pas Sarety Srrerups, J. Scott and J. Cope, 


14,690. Leaornes, 8. Farrant, Kingston-on-Thames. 

14,691. Brakss, J. Y. Johnson.— 
(W. B. Mann, United States.) 

14,692. ConTROLLING TorPEDOES, J. T. Armstrong and 
A. , London. 

14,693. Tramway WHEELS and Axes, E. Evans, 
London. 

14,694. CarBurEtTERS, L. Boudart, London. 

14,695. Nuctemic Acips, H. E. Newton.—{The Far- 
benfabriken vormals Friedrich Bayer and to., Ger- 


many.) 
— PoRTABLE ACETYLENE Lamps, O. Hanotier, 
don, 
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14,697. SurcicaL Purers, C. A. Hoefftche, jun., 
Lond 


on. 
14,698. Gas Lamps, A. Gerdes, Berlin. 

14,699. Borrites, 8S. W. Silver and W. Fletcher, 
London. 

1 and Training Piants, H. Heath, 
ndon. 

14,701. Tops, J. Stimpson, London. 

14,702. VELOcIPEDE R. Hermesand C. Zeyen, 


ndaon. 
14,703. ELectropgs for Lamps, H. Bremer, 
London. 
14,704. Exscrroprs for Arc Lamps, H. Bremer, 
London. 
14,705. PsorograpHic Cameras, F. Mercereau, 
ndon. 
14,706. Hyprocarpon Gasgs, J. H. Exley, 


on. 

14,707. CoLLapsaBLe Tuses or Containers, W. H. 
Martindale, London. 

14.708. Rartway Truck Couptincs, R. T. D. Brougham, 


ndon. 

14,709. Foop-PRESERVING Apparatus, P. A. Chalas, 
ondon,. 

14,710. Encrngs, B. J. Diplock, London. 

14,711. Apparatus for Dryinc TurF, P. Nordmann, 
verpool. 

14,712. ARITHMETIC-TRACHING Apparatus, H. Wich- 

terich, London. 

14.713. Spark ArRRgEsTERS, N. P. Stevens and F. M. 
owles, London. 

14,714. AcrTyLene Gas Generation, J. 8. Smith, 


London. 
14,715. “Free Wseet Sprockets,” J. W. Reoy, 


ndon. 
14,716. SHow Cassgs, H. V. Letts, London. 

14,717. Prosectiiges, H. 8. Maxim, London. 

14,718. Brake Mecuanism, C. Inwood, Gravesend. 
14,719. Antmat Traps, J. Robinson and I. Matthews, 


London. 
14,720. Tanies, A. Kronbiegel - Collenbusch, 
London. 
14,721. Apparatus, A. N. Pasman, London. 
14 722. DeaTH-VERIFYING AppaRatvs, P. ura 


London. 
14,728. Fastentncs for Boxgs, T. E. Sayers, London. 


18th July, 1899. 


14,724. for Cycigs and 8. Richard- 
son, London. 
14,725. Decoratinc Ceramic Wars, F. Mountford, 


14,789. EvecrricaL Lockine Apparatus, G. H. Jelfs, 


ndon. 
Mop for HovusrHotp Purposzs, W. Dabb, 
ndon. 
14, pot Gas Enorngs, V. Lelandais and P. Nauhardt, 
on. 
14,792. Toora Brusugs, C. M. Brothers, London. 
14,798. Srgam Enaines, E. McConville, London. 
14,794. Sroracs Bartrerigs, 8. Y. Heebner, London. 
14,795. ACETYLENE Gas Lamps, G. G. Snyder and M. 
. West, London. 
14,796 Eve-oiasses, E. F. Elwood and W. McL. 
Graham, London. 
14,797. ARTICLE of WEARING ApPaREL, H. Grattan, 
Wee On A J. St. C. Legge and C 
14,798. CoIN-FREED APPARATUS, J. St. C. and C, 
E. C. Townsend, London, 
14,799. Bripers, W. R. Kinipple, London. 
14,800. Viczs, H. J. Haddan.—{7he Werkzeug-maschinen- 
Jabrik A. Schirfl’s Nachfolger, Germany.) 
14,801. TRANSMISSION GEAR, H. J. Haddan.—({F. de 
Coninck, France.) 
14,802. NaviGaBLE G. Loeper, London. 
14,803. SHop Winpows and SHow Casgs, W. Schwab, 
London. 
14,804. Apptiance for Hotpina Prncits, E. P. de 
Kock, London. 
14,805. Typewritinc Macuinrs, M. Higuchi, London. 
14 Meter for E.ecrric Lamps, G. di P. Magini, 
naon, 
14,807. Carn Sgats, R. W. James.—(The Vottier and 
Stymus Company, United States.) 
14,808. Pweumatic Tires for VEHICLE WHEELs, A. H. 
Marks, London. 
14,809. Pykumatic Tings for VEHICLE WHEELS, A. H. 
Marks, London. 
14,810. Dentat Dams, C. C. Allen, London. 
14,811. WaTER-FEED Apparatus, F. J. Weiss, London. 
14,812. Macuines, H. H. Lake.—{C. A. 
Brinley, United States.) 
14,813. PasseNGER E.evators, J. W. Reno, London. 
14,814. Biastine Fusss, A. 8. Williamson, London. 
14,815. Gone Betis, W. Fost2r and T. Churck d, 


14,884. Motor Cycizs, H. J. Lawson, London. 

14,885. CoLLectine Dust, W. H. Melvin, W. T. Carter, 
and H. A. Couvelas, London. 

14,886, PrRoputsion of Suips’ Boats, C. Janczarski, 
London. 

14,887. Buoyina SuNKEN VessELs, F. W. Grew and E. 
Tellefsen, London. 

14, Vent for Casxs, W. E. Flicker, 

ondon, 

14,889. ManTLE Prorecror, D. Ascoli, London. 

14,890. CanrrirucaL Apparatus, M. Guttner, London. 

14,891, Sweetmzat, P. Lecornu, London. 

14,892. Automatic Exxcrric S1aens, J. D. F. Andrews, 


mdon,. 

14,898. Rack for Hgap-Rests of Cuarrs, M. Silver, H. 
Jacobson, and A. Kallin, London. 

14,894. Exastic Tings, J. A. Page and F. Harding, 
Birmingham. 

14,895. Propucts for Morpantino, F. M. and D. D. 
Spence and A. Shearer, London. 

14,896. Venicte Lamp, T. Norton and Son, Limited, 
and G. Swann, London. 

14,397. CoEcKING WorkMEN’s Time, H. H. Lake.—(X. 
Puttkammer and F. Orthmann, Germany.) 

14,898. Hosg Coupiines, A. W. Billman, London. 

14,899. DiapHRaGM Pumps, R. Rasch, London. 

14,900. Gas Burners, C. V. Wood, London. . 

14,901. TorteT Soap, A. M. Clark.—(C. BE. Grapewine, 
United States ) 

14,902. Uncouptina Raitway Wacons, E. J. Hill, 

#ndon 

14,908. CLurcH Mgcuanism for Speep Gear of Auto- 
MOTOR VEHICLES, J. L. Didier, London. 

14,904. ImpRovED FLUID-PRESSURE Pressxs, S. Frank, 


ndon. 

Hxets of Boots and SHoxs, C. A. Waite, 

mdon. 

14,906. Fusk Biocks for Execrric Circuits, H. P. 
Davis, London. 

14 sie Circuit Breakers, H. P. Davis and G. Wright, 

ndaon. 

14,908. Distrinutinc Powgr, R. D. 

Mershon, London. 


London. 

14,816, AcETYLENE Lamps, G. W. Bayley, London. 

14,817. Strockine SuspenDERs, R. W. Parramore and 
V. Guinzburg, Lendon. 

14,818. Protectinc Prpgs from Corrosion, J. E. Bous- 
field.—(i/. S. Ross, United States.) 

14,819. Printinc Macuinery, H. E. Newton.—(R. Hoe, 
United States.) 

14,820. Inxine Apparatus for PRintING Pressss, J. Y. 


Stoke-on-Trent. 
14,726. Gas Generators, T. P. and H. S. Moorwood 
and J. F. Bennett, Sheffield. 
14,727. ADVERTISING NovELTY VEHICLE, J. Oldman 
and G. 8. Day, Old 
14,728. WATER-LEVEL InDIcaToR for Gavags, J. Gill, 
Ashton-under-Lyne. 
14,729. Ravo.vine CaLenpar, T. E. Ware, Coventry. 
14,730. Books, J. can, 
C. R. Shippam and H. Tigg, 
mdon. 
14,732. Cottar, J. Pointon, Southport. 
14,733. Frour Sirrers, G. J. Hutchings, London. 
14,734. AuTo-copyInc TeLEGRAPH, A. C. Brown and R. 
Burn, London. 
Evecrric IentrTEr for A. C. Brown, 
ndo’ 


14,736. Wrxpine for Dynamos, M. H. Hurrell, London. 
14,787. ConpENsinc Steam by Arr, A. B. Brown, 


lasgow. 
Rim Brake for Cycrzs, &c., R. Murkett, 


maon. 
14,738. Raseit Cacz, J. O. Reynolds, Market 
Harboro’. 
14,740. Spret Merat Cisterns, W. P. Butterfield, 
Bradford. 


14,741. JacguaRD Macuings, H. Flather, D. Wright, 
and A. Flather and Sons, Limited, Bradford. 

14,742. Futiway Stream Trap, T. and W. G. Pratt, 
Bradford. 


14,743. PaHotograpHic Cameras, 8. D. McKellen, 
anchester. 
14,744. Oraans, S. Howard, Manchester. 
14,745. StreET NaME-PLaTE Sicns, W. M. Eckersley, 
Manchester. 
14,746. Apparatus for PrEssinc Trousers, J. Dugdale, 
chester. 
14,747. Dress Sureips, M. E. Evans, Manchester. 
14,748. Ovens for Bricks, J. G. Lowood and W. J. 
Gardner, Sheffield. 
14,749. Retrer Printinc Macuineg, F. Waite and 
Waite and Saville, Limited, Bradford. 
— BLACKBOARD for Drawine, W. E. Berry, Brad- 


14,751. Garment H. Heyl, Glasgow. 
14,752. Matrices for Lrnoryps Macuines, 8. Wood 
and F. Mosley, Glasgow. 


14,753. Corn-rrEEp Gas Merer, C. G. Beechey and A. 


T. Wright, Liverpool. 
14,754. Horsg’s W. O. Williams, Edin- 


burgh. 
14,755. Lisxs for Couptinc Wacons, W. Grundy, 
anchester. 
14,756. AuTomaTic Botrte Rinsgr, H. Goffe, Bir- 
mingham. 


14,757. Propuctne Boot and SHor Upp’ F. Ju 
4,758. HorsksHor, R. ondson and J. 
8t. Helens, Lancs. 
14,759. CLoseT Pans, F. Buchschacher, London. 
14,760. Exrractinc S§ririr from Saw-pust, P. 
Schneider, Glasgow. 
InFLaTor for Pygumaric Tirgs, J. R. Ockford, 


14,762. EXTENDING Cameras, J. Gunston, Caton, near 


caster. 

14,763. Supportinc Drawina Boarps, W. Leitz, 
Southampton. 

14,764. CuEckine Issuz of Borrizs, H. W. Kemp, 


ndon. 

14,765. Printinc Macuinery, P. B. W. Kershaw and 
. H. ks, London. 

14,766. RatLway Coacu Licuts, W. Southern, Purton, 


— Moror Cars, W. H. Ellam and M. L. Jonas, 


ndon. 

14,768. Vatve, W. Oliver, London. 

14,769. Oraars, 8. Jenkinson, London. 

14,770. Tor, J. Wallace, London. 

14,771. ORDNANCE Mountincs, A. Reichwald.—(F. 
Krupp, Germany.) 

14,772. Venicies, A. L. Barber, London. 

14,773. PLantFormations, A. J. Boult.—(Z. R. Bihme, 
Germany.) 

14,774. Arc Lamp, F. G. Hall, jun., and I. E. Burdick, 
London. 

14,775. Tawnino, C. 8. Dolley and A. F. Crank, 
London 


on. 
14,776. Currer-HEaps, 8. J. Shimer, London. 
14,777. Cotiars, A. Scattergood, London. 
14,778, Baxinc Piatss, H. Roédiger, 
® London. 
14,779. Ting for WHexEts of Venicies, L. H. Revell, 
London. 


14,780. Howvers for Cicanetres, F. M. Seddon, 
London. 

14,781. Sarety Dzvices for Cycuists, M. A. Cardew, 
oking. 

14,782. A Swimmino Apparatus, I. M, Elvik, 


London. 
Hooxs for AppaREL, R. Tomlyn, 
on. 
14,784. Strays, A. Riithe, Berlin. 
14,785. Metuop of Apvertisinc, C. Kollerbohm, 


14,786. Pens, J. Walker and Co, Limited, and A. A. 
‘ood London. 

Spirac Sprixe Treg, E. J. Dillon, Holywood, 


wn. 
14,788. Buoy and Ancuor Liauts, W. T. Parrott, 
London. 


, London. 

14,821. Gas Burners, A. T. Hughes, London. 

14,822. Catcues for Winpow SasHEs, G. Massey, 
London. 

14,828. Motor Roap VEuiciss, R. Knoller, London. 

14,824. Automatic Gas Licutsrs, B. Pordes, London. 

14,825. Frurp Vatves, W. P. Thompson.—(P. K. 
Hardin, United States.) 

14,826. Propuction of RontcEN Rays, W. P. Thomp- 
son.—(The Voltohm-Blektrizitits-Gesellechast A. G., 
Germany.) 

14,827. A SrranpBaskeT, C. Elvers, Holstein, Ger- 


many. 
14,828. CoupLines for Rartway Cars, T. H. Patching, 
London. 
TyPEwRITING Macainus, A. Beyerlen, Liver- 


pool. 

14,830. Boxss, C. E. Fleury, Liverpool. 

14,831. Cycies, W. Bryce and Humber and Goddard, 
Ld., Birmingham. 

14,832. Suspgenpers, C. Janton, London. 

14,833. Fotprne Bepstgaps, J. W. Pepper, London. 

14,834. Propuction of THERAPEUTIC SUBSTANCES from 
HEXA-METHYLENE-TETRAMINE, A. Zimmermann.— 
(The Chemische Fabrik avf Actien vormals BE. Schering, 
Germany.) 

14,§85. Pumps, E W. Moir, London. 

14,836. Fitter Bgps, L. K. Davis, London. 

14,837. Heatinc Apparatvs, L. Leibow and 8, Maitin- 
sky, London. 

14,838. Coryinc Books, F. A. Gibson, 
London. 

14,889. TupuLaR Stream G. Diirr, 
London. 

14,840. MULTITUBULAR Borter, G. Diirr, London. 

14,841. Fiugs of Srzam Generators, J. R. Mackay, 
London. 

14,842. Pencuarp, T. Schréer, London, 
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14,843. Ovens, F. Karl, jun., Berlin. 

14,844. Screw Toors and Tacks, R. F. Hall, Bir- 
mingham. 

14,845. Ties, W. F. Jones, Gloucester. 

14,846. Emerncency Coastinc Foot Brag, M. Malins, 


14,847. ADVERTISING Apparatus, J. A. Aniello, 
Kingston-on-Thames. 

14,848. Jorntne the Enps of Bztts, I. Jackson, Man- 
chester. 

14,849. TextiLe Faprics, W. G. Heys.—(L. 
Campsque, Holland.) 

14,850. Utitistna the Comspustion of Gaskovs FUEL, 
A. Ashworth. Manchester. 

14,851. for CLeaninc Borrizs, W. H. Chanter, 
Bradford. 


14,852. BRICK-MOULDING Macuines, T. Griesemann, 
ndon. 

14,853. Rartway Sicnat Lamps, W. Henley, London. 

14,854. SzamLess Tuses, I. L. Kempson, Bir- 


mingham. 
14,855. Rarnway Wacon Brakes, J. Donnelly and P. 
Morris, Stoke-on-Trent. 
14,856. Drivinc Bar Hoipgrs, W. Dauncey, Dursley. 
14,857. Pwgumatic Tires, G. Hatchett, Birmingham. 
14,858. Emery Grinpinc Macuings, A. A. Tattersall, 


gow. 

14,859. SIGNALLING Apparatus, T. Stacy, 
Newcastle-on-Tyne. 

14,860. An “ Aquatic Gie,” E. Baggaley, Mansfield. 

14,861. Drtvinc TextiLe Macuinery, F. Chadwick, 
Manchester. 

14,862. CLEaNsING Steam GENERATORS, W. Jackson, 
Manchester. 

14,863. Sarr Pans, T. Willett, Manchester. 

14,864. Courtine for Wacons, J. Grahame and OC. J. 
Dunlop, Glasgow. 

14,865. VENTILATING Hats, J. 8. Waterson, Glasgow. 

14,866. TRamcaR Szats, E. E. North, Bradford. 

Covuptines for Wacons, W. Wylie, 

iw. 

14,868. Cover for Inspection CoamBeErs, G. S. Morgan 
and W. Williams, Bristol. 

14,869. Vatve for Sewers, G. 8. Morgan and W. 
Williams, Bristol. 

14,870. VenTILaTING Szwers, G. 8. Morgan and W. 
Williams, Bristol. 

14,871. ADVERTISING with Lamps, H. H. B. Deane and 
H. Wadsworth, Birmingham. 

14,872. DispLayIne, &c., ADVERTISEMENTS, W. Hardy, 
Birmingham. 

14,878. Hotpinec Gas Cuimnegys, J. Warry and G, N. 
and E. A, Arculus, Birmingham. 

14,874. Cyciz, M. Purser, jun.. Carlow. 

14,875. Lusricators, A. F. Cole, London, 

—, Cricket Bats, C. J. Hopwood and H. A. Cook, 

ndaon. 

14,877. TeLEPHONE Caninet, H. P. J. Wulff and J. H. 
Blunck, Birmingham. 

14,878. Coverinc Wires, W. W. Colley, 


London. 
14,879. Sgatinc-wax, M. H. and W. F. Hawes, 
14,880, to Iron Sieepers, H. Bayer, 
for Piayinc Games, H. Frings, 
14,882. Oraans, A. H. Whinfield, London. 


14,883. InpicaTinG the Namgs of Stations, T. Hansen, 
on, 


14,909. Dynamo Execrric Macuines, B. G. Lamme, 
London. 

14,910. CusHion Tirgs, J. Sshanz, Manchester. 

14,911. RecuLatinc Perrotkum Motors, H. M. L. 
Crouan, London. 

14,912. CoLanpers, G. M. Brown, London. 

14,918. MecuantsM for Givine S1enats, H. H. Lake.— 
(K. Puttkamme> and F. Orthmann, Germany.) 

14,914. Apugsive Appress Langs, D. W. Dunning, 
London. 

14,915. VenTILaTING Apparatus, The Honourable C. A. 
Parsons and A. Q. Carnegie, London. 

14,916. DispLayiInG TRANSFORMABLE INSCRIPTIONS, 
A.<R. Upward and R. Dalmer, London. 

14917. CyrcLte Gear, H. C. Bevan and W. R. James, 


ndon. 
14,918. Presses for Printine, &e., J. Y. Johnston, 
London, 
14,919. ARTIcLEs ADAPTED to Resist the Action of 
Acips, E. Borsari, London. 
14,920. Lirg-savinc Apparatus for Boats, 8. Schur, 
London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


623,922. Brake Suor, P. B. MacGregor and J. 
‘MacGregor, Elmyra, N.Y.—Filed November 10th, 


Claim.—(1) A brake shoe composed of a cast iron 
body portion having embedded therein, with their 
small ends at the contact face of the shoe, a plurality 
of frustum-shaped compressed metal slugs. (2) A 


Wh Z yy 


brake shoe composed of a cast iron body portion hav- 
ing embedded therein, with their s: ends at the 
contact face of the shoe, a plurality of frustum-shaped 
slugs, said slugs being produced by punching them 
from steel or wroughtiron. (8) A brake shoe com 

of a cast iron body portion having embedded in its 
contact face a plurality of frustum-s aped metal slugs, 
sald shuge prod d by hing them from 
plates or bars of steel or wrought iron. 


624,362. Levettinc Rop, J. 8. Millikin and W. B. 
Bowen, Ontario, Oreg.—Filed April 22nd, 1898. 
Claim.—(1) A levelling rod having two independently 
movable endless tapes located side by side on the same 
face of the rod and figured from zero in opposite 
directions, axially alining rollers at each end of the 
rod and carrying the tapes, and a target secured to 


| 


E 
a 


ASS 


each tape at zero, substantially as described. (2) A 
levelling rod having two independently bl 
endless tapes located side by side on the same face of 
the rod and figured from zero in opposite directions, 
a target secured to each tape at zero, rollers mounted 
upon each end of the rod and carrying the tapes, and 
means for clamping one of the tapes to the rod, 
substantially as described. 


624,061." Macuine ror Pianina Toot Sreet, A. 
Masson, Beauvais, and E. Fortin, Paris, France.— 
Filed October 10th, 1898. 

Claim.—The combination with the work table pivoted 
at its lower end between two plates constituting a 
fixed framework, a slot in the upper end of the work 
table having rack-teeth along one edge thereof, a 


pinion located in said slot and engaging the rag 


teeth, said ion having bearings in the tw 
means for driving said pinion to oscillate cca 


free end of the work table, means for clamping the 
work to the table, and a stationary support for the 
mother tool, substantially as described. 


624,388. Recenerative Furnace, F. Sieme 
Dresden, Germany.—Filed October 22nd, 1898. 

Claim.—(1) A regenerative gas furnace consisting of 
a furnace chamber, in combination with two air re. 
generators, a plurality of gas producers arranged ina 
row parallel with the length of the chamber, each 
producer having its lower part communicating by a 
valved opening with a lower flue, a lower fluc com. 
municating by passages provided with injectors with 
the two air po er pec and an upper flue communi- 
cating by a valved opening with the upper parts of all 
the gas producers, and with each of the gas flues lead. 
ing to the respective ends of the furnace chamber, 
substantially as described. (2) The combination with 
the furnace chamber and the upper and lower flues, 


na, 


AN 


and the regererative chamber, «f the plurality of gas 
producers behind the furnace chamber, the lower flue 
communicating by openings with the spaces below 
the fire grates of all the gas producers, valves for said 
openings, and the upper flue communicating with the 
upper parts of all the gas prod 3s by op i 
having valves, passages from the regenerative cham- 
bers 


at openings near the ends of said flue for impelling 
the products of bustion through said passages, 
flues connecting the regenerators with the furnace 
chamber, a flue in the roof of the furnace chamber 
having openings directly into said chamber, and air 
pipes extending through the regenerators, and having 
a valve and connected with the flue in the roof of 
the furnace chamber, all as and for the purpose 
specified. 


624,734, Worm Grarino, J. H. Barr, Ithaca, N.Y.— 
Filed August 31st, 1898. 

Claim.—(1) A worm wheel provided with revoluble 
friction discs with which the teeth of a worm engag- 
ing with said worm-wheel may contact, substantially 
as described. (2) A worm wheel provided with 
friction discs mounted to rotate in a direction corre- 
sponding to the direction of rotation of a worm 
engaging with said worm-wheel, and with which the 
teeth of the worm may contact, substantially as 
described. (3) A worm wheel provided with friction 
discs curved at the edges to correspond with the curve 


of the teeth of worm-wheels, said discs being arranged 
to contact with and receive the pressure of the teeth 
of a worm engaging said worm-wheel, and being 
arranged to rotate in a direction corresponding to the 
direction of rotation of such worm, substantially as 
described. (4) A worm-wheel having for each tooth 
two friction discs, forming the front and back faces of 
the tooth, and mounted to rotate in a direction corre- 
sponding: to the direction of rotation of a worm 
e g said worm wheel, and with-which the tecth 
of the worm may contact, substantially as described. 
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AUTOMATIC COUPLERS ON AMERICAN FREIGHT 
CARS. 


[By our Special Commissioner.] 
No, IV. 

In the United States, each State has its own legislature 
for government in regard to its own affairs. Many of the 
States also have @ Board of Railway Commissioners, and 
in most cases these Boards have been established in 
obedience to an overwhelming public sentiment in favour 
of railway regulation, aroused, perhaps, by some terrible 
accident. Public opinion still is that the matter of 
safety, either of the passengers, the general public, or 
the employés, should not be left in the hands of the 
railways alone. The State Legislatures and Commis- 
sions, however, can, of course, only exercise jurisdiction 
within the borders of their own States, and legislation 
for a regulation of the railway system as a whole must 
come from some body exercising jurisdiction over the 
whole country. 

Some of the individual States passed laws requiring 
the use of automatic couplers, usually as the result of 
some labour agitation. The Boards of Railroad Commis- 
sioners of individual States also tried to help the matter 
along, but usually without success. Some of these 
Commissions—like that of Massachusetts in 1885— 
specified certain makes of couplers, some one of which 
must be used by each road. This practice had soon to 
be abandoned, however, since the Commissions of 
different States, being entirely independent, specified 
different couplers. Thus a coupler which might be legal 
on that part of a railway in one State, might not be legal 
on other parts of the same railway lying in other States. 
It thus became evident that legislation, to be effective, 
must come from the general or National Government, 
and not from the separate State governments. 

After the adoption of a standard automatic coupler by 
the Master Car Builders’ Association, as already recorded, 
and until the national compulsory Act of 1893 was passed, 
some railways went on vigorously with the equipment of 
their cars. Others were negligent, and still others directly 
refused to adopt the standard. One great reason for dilatory 
methods was that the capital invested before the move- 
ment had become somewhat general would in large 
measure lie idle, so that there was a powerful motive for 
each railway to put off incurring the expenditure on its 
own part until others had set the example, and general 
co-operation was assured. It was to deal with this cause 
of delay, and to compel the dilatory roads to take action, 
that legislation became specially necessary. 

Another reason for the delay in the reform was the 
lack of any central authority to say what form of coupler 
should be used, or to enforce its use. It is true that a 
standard had been adopted by the Master Car Builders’ 
Association, and this carried some weight, more especially 
among the officers of the mechanical departments. The 
Association, however, was not at that time such a repre- 
sentative body as it has since become, and, as noted 
above, some of the railways refused to accept its recom- 
mendations or to adopt its standards. A Government 
would not be competent to deal with such matters, but 
it could delegate the necessary power to some competent 
body, such as the Interstate Commerce Commission, in 
the United States, or the Board of Trade, in Great 
Britain. The Interstate Commerce Commission was not 
desirous of having compulsory legislation passed in 
regard to brakes and couplers, being somewhat fearful 
of the responsibility which would be thus placed upon 
it. The Act of 1893, however, did give it this responsi- 
bility and authority. 

It is sometimes claimed that the railway companies 
should be left entirely independent of legislative action 
or control, on the ground that they know best how to 
conduct their business, and that it is to their own 
interests to provide to the fullest extent for the safety 
and convenience of their employés and the public. A 
knowledge of human nature, however, and the experience 
with corporate bodies, does not at all warrant any such 
claim. Railways, in fact, need a certain supervision and 
control, such as is exercised over factories, steamships, &c. 
There has been somewhat of an outcry against forcing 
the railways to adopt certain measures, but the experi- 
ence in the early history of continuous power brakes on 
passenger trains in England, and of brakes and couplers 
on freight trains in the United States, indicates that rail- 
ways, like other corporations, need a certain amount of 
both spurring and curbing. Advisory powers are well 
enough in their way, but that something stronger is 
occasionally required is shown by the causes which led 
up to the passage of the Brake and Coupler Act in the 
United States, in 1893, and the Railway Regulation Act 
in England, in 1899. This latter made compulsory the 
use of continuous brakes, the interlocking system and 
the block system. 

In 1892, when the law on automatic couplers was 
pending, Mr. E. B. Wall, of the Pennsylvania Lines, 
suggested the following method for introducing these 
couplers without undue expense or hardship to the 
railways :— 

First, all cars built in future should have automatic 
couplers. If the companies cannot afford them, they 
should adopt a form of draught rigging or draw gear, in 
which the old draw-bar can at any time be removed and 
replaced by an automatic coupler. 

Secondly, in repairing cars, all old draught rigging 
removed, should be replaced with new fittings designed 
for the attachment of the automatic coupler. 

Thirdly, the rate of the application of automatic 
couplers to cars in service should be at least equal to 
the consumption or renewal of the present draw-bar. 

Fourthly, all automatic couplers purchased should be 
of the standard type and contour, and should be subject 
to > standard tests of the Master Car Builders’ Asso- 
ciation. 

The M.C.B. coupler was not approved by all rail- 
way men by any means. Some opposed it from con- 
viction, and others from stubbornness. ‘They claimed 


that it was not adapted to the peculiar conditions of 
service on their particular roads, which was manifestly 
absurd. They also exaggerated the inevitable difficulties 
and troubles incident to the introduction of a new device, 
and a very small minority still adheres to such views as 
these. They fail to realise that even if the coupler is 
not absolutely the best, yet the fact that it is in use on 
four-fifths of the goods wagons is in itself sufficient to 
show that it is certainly practicable, and to negative any 
question as to the desirability of making a change to 
some other pattern. It shows, on the contrary, the 
importance of increasing the already large proportion so 
equipped. Many of the objectors also fail to realise that 
the objections, difficulties, and even defects, are in 
matters of detail, which are susceptible of improvement, 
and which in no way affect the principle or the practica- 
bility of the coupler. 

The railways which have adopted the M.C.B. 
coupler, and have used it most extensively, are the great 
systems and the important lines, those carrying a heavy 
traffic, and—which is most important—controlling the 
bulk of the freight rolling stock. These are the roads, 
too, whose mechanical affairs are managed with the 
greatest intelligence and the most broad-minded_ views. 
The negligent and indolent railways, and the few actively 
opposing roads, are for the most part of third-rate size 
and importance. It would certainly not be reasonable to 
allow these to hinder the usefulness of the work of the 
progressive roads which have done so much for the 
mechanical improvement of the equipment, for the im- 
provement of the efficiency of train service, and for the 
safety of their employés. 

There was an idea at first. among the railways that 
automatic couplers should not cost more than the old 
style of draw-bars, but it was explained by the Master Car 
Builders’ Committee in 1887 that railways should be 
willing to pay proportionately for improvements that 
would reduce their operating expenses. By June, 1888, 
the Janney M.C.B. couplers alone were being turned out 
at the rate of sixty-five per day, the price then being £5 
per car for two couplers, including about 420 1b. of 
material. This was but little more than the cost of the 
old style of coupler, so that for new cars there was little 
increase in cost due to the improved coupler equipment. 
In 1894 the cost was reduced to £3 10s.6d. The couplers 
weigh from 142 Ib. to 175 lb. each, and the knuckles from 
83 Ib. to 60 lb. each in different makes of couplers. The 
prices in 1896 for some of the principal makes of M.C.B. 
couplers, and their detail parts, are given below. Great 
reductions have been made since then, and Janney 
couplers now cost about £1 8s. 4d. with wrought iron 
knuckles, or £1 4s. 2d. with steel knuckles. 


Name of One coupler Coupler Locking pin Pivot 

coupler. £ 8. s. d. 8. s. d. 
Gould ..210 6 ... 114 0 20 
216 6. .... 18 i¢ 2% 
Chicago..2 4 2 ... 110 6 
Buckeye. 116 8 20 


The average cost of equipping freight cars on the 
Southern Pacific Railway in 1897 was £4 per car. The 
cost of equipping old freight cars with air brakes com- 
plete, with labour and all material and apparatus, is 
about £12 per car, or £10 if the old brake beams, hangers, 
and safety chains are used. This, of course, is for eight- 
wheeled double-truck cars, and the cost would be some- 
what less than half for the small and light English cars, 
with rigid axles. 

In the earlier years of the M.C.B. automatic coupler, 
some of the railways which used it only under com- 
pulsion, or whose experience was confined solely to 
the cars of other roads—so equipped—which passed over 
their lines, reported that the breakages and cost of 
maintenance were excessive. Longer and more extensive 
experience, and careful records, have completely disproved 
this, and the cost of maintenance is undoubtedly very 
much lower than for the old link-and-pin coupler. In 
fact, at the present time, it is probably but 25 to 50 per 
cent. of the latter. On one road the cost has been 4s. 
per car per year for the M.C.B. couplers, as against 
8s. per car per year for the link-and-pin couplers. It 
must be remembered, too, that the records of the main- 
tenance expenses of the old style of couplers are much 
less complete than those of the newer automatic coupler, 
and show results therefore below the actual cost. There 
was no incentive to keep close account of breakages or 


losses ; and the loose links and pins were often lost or. 


thrown away, without any record being kept. With the 
automatic couplers, however, each maker is deeply 
interested in keeping track of breakages or losses, and 
tracing the reasons therefor. Some of the manufacturers 
offered to maintain their couplers for a payment of 4s. 2d. 
per car per year from the railways, which was less than 
the average of that for the old couplers. The fact that 
few if any railways accepted this offer goes to prove that 
they did not consider it advantageous, and that they 
found the actual expense even less. 

On the Chicago, Burlington, and Quincy Railroad the 
records from October, 1889—with 1184 cars—to October, 
1891—with 9205 cars—showed that for the two years the 
breakages averaged 7 per cent. per annum for the draw- 
bars and 24 per cent. for the knuckles. Many of these 
cases, however, were due to the couplers being struck by 
links in old draw-bars, and to the careless handling of 
trains, the air brake not being so familiar then as it is 
now. On other roads the percentages averaged 2°75 to 
8°40 per cent. for the draw-bars and 12°54 per cent. for 
the knuckles. Out of 10,676 couplers of the Standard 
Coupler Company’s make in use on the New York Central 
Railroad, for the fourteen months ending with October, 
1891, only 422 drawheads and 1565 knuckles were broken. 

During the period from July 10th, 1888, to January 
1st, 1890, there were in service 67,643 M.C.B. couplers 
of the Janney make. Of these, 953 were broken, while 
1882 had the knuckles broken. About two-thirds of the 
couplers broken failed from original defects, and were re- 
placed free of charge; the others were broken by unfair 


usage, or without the fault of the manufacturers. The 
coupler draw-bars cost £3 10s. per car, and the 
knuckles £1 10s. per car, or £5 per car complete. 
The expenditures for repairs averaged about 6d. to 8}d. 
per car per year for the draw-bars, and ls. per car per 
year for knuckles. Half of the latter cost was borne by 
the manufacturers, who supply one good knuckle for two 
broken ones returned to them. 

In 1890 there were 124,441 couplers of this same make 
in use on nineteen railways, with an average of twelve 
months’ service. The average cest for renewals of 
broken coupler draw-bars and knuckles was about 3s. per 
car per year, of which the manufacturers paid half, under 
their guarantee. The cost of maintenance on twelve 
railways in that year ranged from 5s. 2d. to 19s. 6d. per 
car per year for link-and-pin couplers, and from 5s. to 
8s. 4d. for the Janney couplers. Up to March, 1893, 
there were 333,330 of these latter couplers in service. 
The annual breakages were 3} percent. of the total, with 
a cost of 2s. 9d. per car per year, or 3} per cent. of the 
original cost. With link-and-pin couplers, however, the 
cost for maintenance was 4s. 2d. per car per year, or 
10 per cent. of the original cost. The actual wear of 
well-made cast steel knuckles is very small. There are 
now about 730,000 Janney couplers’in service, and the 
breakages average 22,000 per year for the coupler castings, 
and 65,000 per year for the knuckles. The cost of main- 
tenance per car per year is about 2s., including both 
couplers and knuckles. 

As the number of cars equipped with M.C.B. 
couplers has increased, the percentage of broken couplers 
and knuckles has decreased. On one road, where careful 
records have been kept, the relation of cars so equipped 
to the number of breakages has varied as follows :— 


Percentage of Number of cars Number of cars 

cars having to one coupler to one knuckle 
M.C.B. couplers. broken. roken. 
1895 28 620 or 
1898 59 1872 3047 


any particular make became of minor importance for the 
time being. Various roads might use various makes of 
couplers but as long as all these makes inter-coupled and 
complied, with the standards, it was merely a question of 
individual choice and opinion as to which should be used. 
In this way there could be no monopoly, and competition 
was open. If one make should prove uneconomical or 
defective, it would not affect the standard or the type. 
The case would be merely as if a railway had purchased 
an inferior make of rails, wheels, or axles. And as a 
railway does not cease to buy such materials because 
certain makes are inferior, so it should not defer the pur- 
chase of automatic couplers simply because none of 
them are perfect and some of them are notoriously 
defective. 

When the general type was first adopted, only the 
essential features were made standard, the aim being to 
secure safety devices which would couple to one another, 
but at the same time to afford opportunity for the intro- 
duction of changes and improvements which experience 
might show to be necessary or desirable. It would not 
have been wise to adopt standard details ten or twelve 
years ago for a comparatively new device, but at the 
present time the service experience has been so extensive 
that it would be good practice to take such a step, and 
so reduce the ecceptable couplers to a reasonable number. 

This is especially desirable, since experience has shown 
the advantages of absolute uniformity rather than general 
uniformity. Railway officials and employés are, in fact, 
demanding a greater degree of uniformity for the reason 
that the differences of those now in use are such as to 
render the yard work unnecessarily difficult and dangerous. 
Switchmen have to look and see what styles of couplers 
are coming together, and if either one requires very 
special manipulation. 

In 1890 a committee of the Master Car Builders’ Asso- 
ciation was appointed to ascertain whether the various 
couplers of this type conformed to the standard contours. 
It was found that all differed more or less therefrom. At 
the Association’s annual meeting in 1891 it was stated 
that the country was being flooded with a variety of 
patterns of the M.C.B. couplers, some of them good 
and others miserable. It was therefore urged that some 
weeding out should be done. For this purpose it was 
proposed to limit the number of couplers that would be 
accepted, but this was not done. A gauge was adopted, 
however, to determine whether couplers conformed with 
sufficient accuracy to the standard contour lines. Even 
this is not strictly followed, for which the railways are 
themselves to blame. There were then twenty to 
twenty - five different makes of the M.C. B. coupler, 
but their knuckles were not interchangeable, though this 
is the part which most frequently requires to be renewed. 

In 1898 a committee of the Western Railway Club 
made an exhaustive series of tests of thirty-one M.C.B. 
couplers. Of these, twelve were so out of contour that 
the gauges would not fit them, and only two were styled 
correct. Drop tests showed fairly good results, and in 
the tension tests the breaking strains ranged from 
120,000 Ib. to 142,000 lb., beyond which Jatter figure the 
testing machine was not run. In the committee’s 
report it was stated that the complete disregard of any 
attempt on the part of the majority of the manufac- 
turers to conform to the M. C. B. contour lines 
should call for some vigorous action by the members 
of the Master Car Builders’ Association. It was an 
astonishing fact that some. of the couplers would 
actually not couple with each other, and such conditions 
would continue as long as railways and their officers were 
indifferent and negligent about the matter. 

At the present time the same conditions exist to some 
extent, although the tendency to vary from the standard 
contours has been greatly reduced. The main troubles 
now arise (1) from distortion in the coupler heads— 
through being removed from the moulds while hot; (2) 
from a multiplicity of forms of knuckles, and (3) from the 


lack of uniformity in the locking and unlocking gear, 


+ After the adoption of a standard type the question of 
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Under the present open competition, the desire of each 
manufacturer of couplers is to have certain specialities 
for which he can claim special advantages. This has 
tended towards a multiplicity of designs in matters of 
detail, which somewhat seriously affects the efficiency 
and safety of the coupler as a whole. The patents in 
these details have been the cause of much litigation 
between rival manufacturers. This condition of affairs 
is aggravated by the fact that the detail parts are often 
made of insufficient strength, so that they become broken 
or distorted and inoperative. As the knuckles of the 
various makes of couplers are not interchangeable, a 
great number of forms must be kept on hand for renewal. 
It is very evident now that some steps must be taken to 
obtain and maintain a reasonable uniformity, both in 
the coupler as a whole, and in the outlines, and also in 
such details as the knuckles and locking and unlocking 
devices. 

It must be remembered that the work of coupling and 
uncoupling in railway yards goes on night and day, in all 
sorts of weather, with cars moving at various speeds, and 
that it is always done under press of time. A man run- 
ning to and fro doing this kind of work, perhaps by the 
light of a hand lantern, has no time to spare to study 
how any particular unlocking gear or knuckle-opening 
device is to be operated. He should not be required to 
ascertain for himself, in each case, whether a push, a 
pull, ora turn to the right or left is the proper motion. 
If the handle refuses to move, he does not know whether 
it is because the lock is defective or because he is trying 
to operate it in the wrong way. There is little risk 
involved in opening the knuckle by hand, even if the 
man waits until the car is close to him, as long as the 
operation is uniform. If, however, he fails to operate it, 
through not giving the proper movement to the lever, 
he may be so delayed that when he starts to operate it 
by hand the other car is close upon him. The danger 
arises from the fact, that with various different devices 
in use, the man must exercise thought as to what 
operations he must perform for the particular couplers 

{ are coming together. With one uniform device, 
the operation is purely mechanical, and is performed 
almost involuntarily. The greatest possible uniformity 
and simplicity are demanded for reasons of humanity, 
as well as for convenience, for the rapid execution of 
yard work, and for economy in repairs. 

When only 10 per cent. of all the freight cars were 
equipped with. M.C.B. couplers, only 1 per cent. of the 
couplings made in yard work were between two of 
these couplers. With 20 and 50 per cent. of the cars 
so equipped, 4 and 25 per cent. of the couplings 
were between these couplers. With 80 per cent. of the 
cars so equipped, as at present, the proportions of 
couplings effected are 64 per cent. between two automatic 
couplers, 32 per cent. between one automatic and one 
non-automatic coupler, and 4 per cent. between two non- 
automatic couplers. 

There are now about a hundred makes of the 
M.C.B. coupler, and although probably not more than 
thirty of these are used to any very large extent, yet the 
others are in sufficient use to intensify the danger and 
inconvenience due to lack of uniformity. 


SOME MOUNTAIN TORRENTS OF SWITZERLAND. 
No, I. 

One of the most obvious facts in the study of the form 
of the globe is the effect that water has had in the con- 
struction of landscape. In low-lying countries the work 
is usually of a long-past era, but in mountainous districts 
it goes on with such rapidity as to be readily observed. The 
effects are produced by the action of mountain streams 
swollen by heavy rains or melting snows. Under such 
circumstances these streams not infrequently leave 
the narrow beds which are sufficient for them under normal 
circumstances, and by the rapidity of their flow, with the 
assistance of the detritus that they carry down, do great 
damage. Even the widened bed is occasionally choked 
by the deposit of the material carried, either on ac- 
count of the conformation of the ground or the decrease 
in velocity of the current; a dam is thus made 
automatically, and causes the country to be flooded 
over large areas. But apart altogether from these 
immediate effects, the torrents affect the rivers and 
waterways by filling them with material they bring down. 
Various engineering works have to be undertaken to pre- 
vent these contingencies, and it is the object of these 
articles to describe how such protection is carried out in 
Switzerland. 

As it will be seen in some of the following examples, 
and mainly in the cases of the Nolla torrent in the 
Grisons, the great extension of the torrent action is due 
to the unstable character of the ground. The nature of the 
works necessary to defend against or to regulate a torrent 
depends upon the character of the soil, and the magni- 
tude, steepness, and position of the torrent. Careful 
study has to be made as to where and how to fix the 
works of defence in order to secure their stability, and 
how to place them so as to make a torrent bed which 
shall neutralise the destructive influence of the water. 
In some cases it is necessary to entirely shift the stream 
into a quite new and safe channel—vide the Surles Torrent 
in the Engadine. In some instances one side of a valley 
is of a much harder material than the other, and of such 
a shape that the torrent can be safely turned on to it. 
But in spite of the varied character of special cases, 
general works of consolidation can be classed under two 
headings, viz.: (1) those which have to prevent move- 
ments, slips, &c., of the ground ; and (2) those which have 
to retain and consolidate masses of already loosened 
material, though not unfrequently the works have got to 
answer to both of these purposes. 

Those cases of defence against the torrent action 
which are to be dealt with here may be treated under 
two headings, viz.:—(1) The cases where the water cuts 
away the ground on account of transverse currents, or 


(2) where the torrent bed is gradually deepening. In 
the first case the remedy is often found in the removal 
—by blasting, &c.—of the causes of the cross currents, 
these causes often being projecting rocks or heaps of big 
boulders, &c. If the rocky part is extensive, it may be of 
advantage to let the torrent through by piercing a tunnel ; 
otherwise that bank of the stream which is attacked must 
be protected by a proper covering. In the second case 
the remedy is to be sought for in the fixing of the torrent 
bed; if at the same time the level of the bed is raised by 
the fixing of the detritus, the remedy is two-fold, as the 
keeping back of the torrent material is of advantage. 

This cure may be considered complete, when the 
undercut slopes have gained stability either by artificial 
means—drainage or other works of consolidation—or 
when their slope corresponds into the natural angle of 
repose of the soil. 

There are several methods by which a torrent bed can 
be rendered permanent. As material of construction, 
stones are preferable, where they are to be had. 
is less frequently used, as it lacks durability. On 
account of the many ways of carrying out these 


torrent bed near Trimmis—below Coire in the Grisons— 
is shown—Fig.1. Shortly beforethe measurements from 
which this section was prepared were taken, the additiong} 
height, a c, was added to the wall, but the filling up of 
the torrent beds was only caused by the first construe. 
tion. It will be noticed that the torrent bed has been 
filled up between 1 and 5 for a length of 84 m. at an angle 
parallel to the old bed, The section shows clearly and 
particularly in the nearly horizontal part between 5 and¢ 
how the deposition of material is advancing upstream, 
The probable minimum of torrent material which will be 
retained can safely be calculated on the basis that itg 
surface is limited by a line at an angle—as shown on the 
figure—parallel to the old bed in the neighbourhood of 
the cross wall, and continued upstream until it cuts the 
bed at a steeper gradient higher up; even this estimate 
is too low, as on this gradient the coarser torrent mate. 
rial will be yetained, and thus the effect of the crosswal] 
will reach still higher up than the end of the section 
shown. The present effect of this cross wall, according to 
the lines of gradient shown, is as follows :— 


works of consolidation, the views upon this ques- 
tion are manifold, not only with regard to the shape a “poy 
of the works and their dimensions, but also as to the | Amount which can be deposited to fill up to 
intermediate distance between them. Some examples Cho level 800 
of the class of works are shown by the illustrations on | r eau, 
‘otal 59,100 cub, m, 


page 118. But the question is solved most frequently | 
by means of cross walls. In the following examples of | The amount of material up to the horizontal line J ¢ 
torrent works the general character of these cross walls | would only amount to 3400 cubic metres. The cost of 


will be seen clearly enough. The general shape in hori- 


| this cross wall was £60, and to retain torrent material 


Longitudinal Section of the gorge at Trimmis 
above the crosswall at Valtur 


Scale of lengths 1°4000 
heights 11000 


zontal section is that of an arch with its crown up 
stream. For a long time it was held that the more 
curved the arch was, the stronger was the cross wall; but 
engineers of wide experience hold now another view of 
this question. The aim of the arched shape of the 
cross wall is to give it greater strength to resist the 
force of the torrent; but this demands equally a 
firm hold on both ends of the wall, and this hold is as 
a rule weakened in proportion the more the arch ap- 
proaches the semicircle, because the water flowing from 
the arch is turned in towards the abutments the more 
the curvature increases, and tends to weaken them. But 
this is not the only reason why the stronger curved arch 
is disadvantageous ; it has also to be considered that the 
flatter arch is easier to construct, so that the rough stone 
material at hand can as a rule be employed. Experience 
shows that by the use of long through binding stones 
well wedged in an arch of small curvature, constructed 
without mortar or cement, is strong enough for all 
ordinary conditions. I1t is advisable to arrange good, 
firm, well fitting abutments for each bond of the wall, 
not neglecting any one of them. 

In the design of the cross section of the wall, a heavy 
batter or steps on the downside has often been used, 
but does not add appreciably to the stability of the 
properly curved wall, and has the disadvantage that the 
water and detritus wear away the front side of the wall. 
and being led down the batter, tend to undermine 
the toe of the wall, whereas when the wall has a 
vertical front the water falls down at a distance from 
the toe, leaving the front unhurt, and loses its 
velocity by striking nearly plumb against the ground, 
this either being specially prepared for the purpose or 
consisting of rocks or other heavy material brought down 
hy the torrent. 
has to be remembered that their draining quality is of 
great importance, and this quality is diminished if they 
are made too thick. A thickness of one-fourth to one- 
third of the height of wall will, as a rule, answer well, but 
the building must be done with care and intelligence. 

The correct distance between the cross walls has to be 
determined from the relation between the quantity of 
water and torrent material and the finer or coarser 
quality of the latter. It is bad economy to place them 
nearer together than is absolutely necessary, or to erect 
them of larger dimensions than are really required. For 
these reasons it is advisable to carry out the works on 
any torrent in stages, observing the efficiency of each 
part as it is erected, rather than to design the whole 
work from end to end at once. 

In spite of such observations it nevertheless sometimes 
happens that the walls are put too close together, and this 
is, after all, not difficult to understand, as their efficiency in 
retaining detritus is frequently rather under-estimated, it 
being frequently taken that the surface of the material 
deposited will approximate to the horizontal, whereas as 
a matter of fact it lies at a considerable angle. 

To illustrate this a longitudinal section of a part of a 


As to the thickness of the walls, it. 


thus costs only about one-fourth of a penny per cubic 
metre. 


| INSTITUTION OF NAVAL ARCHITECTS EXCUR- 
SIONS. 
ELSWICK WORKS AND SHIPYARD, 

On the completion of the morning sitting on Wed- 
nesday, July 19th, vehicles were found in attend- 
ance outside the hall to take the members of the 
| Institution of Naval Architects and the ladies to the 
| Elswick Works and Shipyard of Sir W. G. Armstrong, 
| Whitworth, and Co., Limited, arrived at which the large 
| party—estimated at between 400 and 450—were enter- 
| tained at luncheon by the Chairman and directors of the 
/company. This was served in the mould loft of the 
| shipyard. Before setting out on an inspection of the 
| whole works, Sir Andrew Noble intimated that never 
| before had so large a body of visitors been shown over 
| the premises, and that it would facilitate matters if the 
| appointed track throughout could be followed by all, 
| adding a special caution to the ladies about the dangers 
| attaching to moving belting, projecting handles, kc. The 
| arrangements which had been made, however, proved 
| adequate and appropriate in every way, and the inspec- 
| tion of the various departments of this great establish- 
| ment was accomplished under most comfortable and 
advantageous circumstances by the great body of guests. 

On leaving the mould loft the visitors passed through 
a portion of the joiner’s shop, where various wood-working 
machines were seen in operation, and, descending to the 
yard area, crossed towards the jetty alongside which lay 
the battleship Hatsuse, recently launched for the Japanese 
Government, and described and illustrated in Tok Enat- 
NEER, June 30th. This vessel is 400ft. long, 76ft. 6in. broad, 
| and 44ft. deep. Her displacement on 27ft. draught will 
be 15,000 tons, and her indicated horse-power of 14,500 is 
designed to give a speed of 18 knots. Her armament will 
include four 12in. breech-loading guns and forty-six quick- 
firing guns of various sizes. The Hatsuse is the largest 
battleship yet launched on the Tyne, and it may here be 
mentioned as an interesting coincidence, and an indication 
of what this great company is capable of in mercantile as 
well as in naval shipbuilding, that on the same day which 
saw the launch of the Hatsuse the company launched at 
its Low Walker Shipyard the largest merchant vessel yet 
produced on the Tyne. This is the Atlantian, 500ft. long 
and of 11,000 tons, which the visitors on a subsequent 
day had the opportunity of seeing lying off the works of 
the Wallsend Slipway Company, who are fitting her with 
twin-screw triple-expansion engines. 

Passing along the jetty under the company’s 100 ton 
hydraulic sheer legs, the interest of visitors was next 
excited by two destroyers lying abreast, one being @ 
30-knot vessel recently launched and already engined by 
the Wallsend Slipway Company and with some of her 
trials over, and the other the destroyer which has been 


engined by the Parson Marine Steam Turbine Company 
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with Mr. Parson’s well-known turbine motors, whose pre- 
liminary run out to sea on Saturday, 15th, we referred 
to briefly in our impression of two weeks ago. The 
length of the vessel is 220ft. ; breadth, 20ft. 6in. ; depth, 
13ft. 6in. ; and draught 5ft. 6in., with a normal coal load 
of 45 tons. The equipment of this destroyer with the 
turbine motors has been undertaken concurrently, or 
rather somewhat in advance, of the fitting of the destroyer 
Viper, which was a definite order to the Parsons’ Company 
from our Government, and whose hull is now almost 
ready for launching in the yard of Messrs. Hawthorn, 
Leslie, and Co., Hebburn. The engine power put into both 
these vessels is about 12,000 indicated horse-power, and 
it is anticipated that the guaranteed speed of 35 knots 
will be considerably exceeded. 

Moored in the river beyond this noteworthy craft the 
visitors’ attention was directed to the protected cruiser 
Fourth of July, which the company launched last year, 
having a displacement of 4160 tons and 14,750 indicated 
horse-power, after which they were conducted along the 
head of the building berths and in front of the iron- 
working sheds, and around the plate and bar furnaces, 
bending blocks, &c. These sections were seen to be 
replete with the various modern machine tools required 
in the manipulation of the heavy class of material entering 
into the construction of vessels of war which are here built, 
to the exclusion of merchant ships, the company’s building 
yard for merchant work, as already indicated, being at Low 
Walker, some distance down the Tyne. The first two berths 
were occupied by Norwegian battleships. The length of 
these vessels is 290ft.; breadth, 50ft. 6in.; depth, 27ft.; 
draught, 16ft. 6in.; displacement, 3850 tons ; the designed 
speed is 16 knots, and the normal coal supply is 250 tons. 
The armament embraces two8 24 quick-firing guns in gun- 
houses ; four 6in. quick-firing guns in casemates ; two 6in. 
quick firers behind shields; eight 12-pounder guns ; six 
3-pounders; and two submerged torpedo tubes. An 
armour belt of 6in. Krupped steel is fitted. Of the 
three armour-clad berths beyond the furnaces, the first 
had just been vacated by the Hatsuse, but the other two 
were occupied by two anes armoured cruisers of the 
type of the Asama, built last year, of 9800 tons dis- 
placement, and about 18,000 indicated horse - power. 
These vessels—to be named the Izonno and Iwate—are 
400ft. long, 68ft. 6in. beam, and 24ft. 3in. draught, and 
are fitted with an armour belt Tin. and 34in. thick, and 
an armoured citadel 5in. thick. The armament embraces 
four 8in. breech-loading guns in two barbettes; fourteen 
6in. quick-firing guns, two of which will be in case- 
mates; twelve 12-pounders quick-firing guns; seven 
2}-pounders quick-firing guns, and four submerged 
torpedo tubes. 

From the shipyard the visitors passed to the steel 
works, where the Siemens furnaces of 35 tons capacity 
and under were inspected. The furnaces here are 
capable of casting 800 to 1000 tons per week. It was 
impossible to show the process of casting steel ingots 
in the time at disposal, but the forging of gun 
hoops of great weight and diameter by the hydraulic 
forging presses here was observed with great interest. 
The presses, with their attendant plant were, perhaps, the 
most notable objects in the steel works, one of them 
being of 4500 tons capacity and one 3000 tons. With the 
class and size of machine tools employed in the manipu- 
lation of gun forgings in the earlier stages of manufacture 
the visitors were much struck; notably so with the 
immense circular saws and the ripping or parting 
machines. Saws, 6ft. or 8ft. in diameter, were seen 
at work on the heavier items of gun mountings, 
pedestals, &c., and parting machines, were seen slowly 
but irresistibly separating the solid useful portions of 
the gun ingots from the top portion containing light 
impurities. These machines, of which there were six or 
seven—all apparently made by Messrs. Craven Brothers, 
Manchester—were admirably adapted to the heavy work 
entailed. Each machine consists of a heavy vertical cir- 
cular face plate, rotated by a powerful worm. On this 
face are two flat steel cheeks, from lin. to 1}in. thick, 
capable of movement towards each other. Let into the 
edges of these cheeks are the cutting tools, and as the 
cutting proceeds a simple automatic gear moves the 
cheeks nearer and nearer together, and so feeds the cut. 
One of these machines, weighing as much as 40 tons, is 
capable of dealing with an ingot of 6ft. diameter. Illus- 
trations of these and other machines employed at Elswick 
in ordnance manufacture, as well as full information 
regarding modern wire-wound ordnance as made here 
and at other great works, will be found in the course of 
the series of articles on ‘“‘ The Construction of Modern 
Wire-wound Ordnance,” appearing in our pages from 
January to May of last year. 

In shop No. 18 of the Ordnance Department, the 
finished and finishing of guns, of 12in., 6in., and 4°7in. 
calibre were matters of keen interest. Here were seen 
two 6in. quick-firing guns mounted on an upper-deck 
carriage, and a between-deck carriage. These guns 
showed respectively the system of quick firing inaugu- 
rated by this company in 1887 and in 1893. In the first 
system the charge is contained in a metal cartridge case 
fitted with a primer; in the second the gun is fitted with 
a modified De Bange obturator, the charge being con- 
tained in a silk cloth bag. In both systems a single 
movement of a hand lever opens or closes the gun, and 
in neither case can the gun be fired until the breech is 
actually closed and lock The mountings of the guns 
also showed two types —one with a large shield for 
exposed positions, and the other with a small circular 
shield, for guns placed in casemates or between decks. 

It cfs be worse than useless to attempt to make 
anything like adequate mention of the numberless shops, 
far less of their varied contents in the way of tools 
and appliances, which the visitors passed in review in the 
course of the well-defined itinerary laid out by the 
management, through the ordnance shops, foundries, 
hydraulic engine works, bridge yard, &c. e extent of 
these, their repleteness with tools for every — and 
the variety of objects being operated upon really began 


to pall after a time even on the most interested and 
alert, and the general impression seemed to be that 
Elswick, at this time more than at any previous period, 
merited the appellation of a great British arsenal. In 
No. 29 shop general gun carriage work, as well as electric 
work, and search-light making were proceeding; in 
No. 28 shop small quick-firing guns were on hand; in 
No. 17 submerged and above-water torpedo tubes were 
being prepared ; and in No. 11, a machine shop for guns, 
turning, boring, and rifling machines were inspected 
with great interest. On page 157 of Tue ENGINEER, 
vol. lxxxv., two views will be found of the gun boring and 
turning shops at Elswick, engraved from photographs, 
from which can be gathered some of the principal pro- 
cesses carried on. 

In the course of the itinerary visitors passed, and 
were much interested in, the scene of the recent fire 
at Elswick, by which three shops—Nos. 6, 7, and 83— 
were almost completely destroyed. The two first men- 
tioned fronted the river, each 900ft. by 100ft. wide, and 
were only built about ten years ago. No. 6 was entirely 
devoted to the construction of guns and to the fitting up 
of breeches, for which purposes many large and valuable 
machines, several of them quite new, were in use there. 
In No.7 the construction of large gun mountings was 
the principal work carried on, and many machine tools 
were also involved. In shop 83 the manufacture of car- 
tridge cases and projectiles was carried on, the number 
of tools involved being very large. The general effect of 
the conflagration may be gathered from our reproduction 
of a photograph on page 645 of our impression for 
June 30th last. Much has been done since the fire in the 
way of clearing out the débris and making preparations 
to rebuild and refit the shops. Somewhere over 1000 
men have been displaced through the fire, but the cessation 
will be temporary. This great firm employs altogether 
over 25,000 men, for in addition to the works at Elswick, 
it has branch establishments at Manchester and in Italy, 
and, as already mentioned, a second shipyard on the 
Tyne, at Low- Walker. 

On Thursday afternoon the members and the ladies, 
after having been entertained at luncheon by the Recep- 
tion Committee in the Town Hall, proceeded to the Fish 
Quay on Tyneside, where steamers were in waiting to 
take them on an excursion down the river. Those in- 
tending to visit the shipyards boarded the J. C. Stephen- 
son, which steamboat was provided by the Tyne Com- 
missioners, while those whe did not wish to go ashore 
during the journey embarked on the Siren, provided by 


the Reception Committee. Mr. J. B. Hunter, of C. S.| H 


Swan and Hunter, Limited, conducted the first party, 
while the second was in charge of Mr. James Walker, engi- 
neer to the Tyne Commissioners. 


MESSRS. SWAN AND HUNTER’S SHIPYARD. 

Passing under the high-level bridge and through the 
swing bridge—the process of opening which was observed 
with interest—the vessel containing Mr. Hunter’s party 
in due time arrived at Wallsend, and drew up alongside 
the yard of Swan and Hunter, Limited, where Mr. C. S. 
Swan, T. H. Bainbridge, J. Price, and W. Denton, 
directors of the company, together with numerous ofticials, 
were waiting to assist Mr. Hunter in showing the large 
party through the works. These embrace a series of 
three shipyards: the first entered being the westmost, or 
pontoon dockyard, formerly occupied by Messrs. Schle- 
singer, Davis, and Co., but acquired by Swan and 
Hunter in 1895, when the firm was transformed into a 
limited liability company; the second is the company’s 
‘* west,” or original yard, laid out in 1872, having an area 
of seven acres, and now arranged with three building 
berths of good size; the third is the “east” yard, 
acquired in 1883, and laid out with shipbuilding machinery 
of the best type. The area of the several yards is now 
about 33 acres, with a total river frontage of nearly one- 
third of a mile. 

The pontoon dock yard was added mainly for the pur- 
pose of building the largest class of floating docks, dock 
gates, and work of that class. The most notable of such 
docks was the one built, launched, and fitted out complete 
for the Spanish Government, and towed from the Tyne 
to Havana in 1897, but other large floating docks have 
been built for Stettin, Shields, and Wallsend. In the 
west yard the visitors were shown the following steamers 
in various stages of construction: one for the Atlantic 
service of Messrs. Elder, Dempster, and Co., Liverpool, 
348ft. by 48ft. by 26ft. 10in., having a carrying capacity 
of 5850 tons deadweight ; one for Messrs. Rankin, Gil- 
more, and Co., Liverpool, 392ft. by 46ft. 3in. by 31ft., 
6800 tons deadweight, intended for trading between 
Antwerp and Newport News; and one for Messrs. C. T. 
Benning and Co., Liverpool, intended for carrying petro- 
leum in bulk, 355ft. by 47ft. by 29ft., and 5500 tons 
deadweight. 

It is in the east yard, founded in 1883, that the prin- 
cipal naval extensions have been made, and where the 
features of greatest interest were to be observed. Here, 
since the start, the workshops, sheds, and machinery 
have been gradually increased and kept up to date in 
order to cope with the building of the very largest class 
of merchant vessels, and it is to successfully undertake 
the building of this class of vessel that the large ship 
sheds seen in this yard have been erected. These sheds 
—designed by Mr. G. B. Hunter, and Mr. F. Caws, archi- 
tect, Sunderland—are each 500ft. in length, the eastern 
one being 68ft. wide in the clear and the western 71ft. 6in. 
clear in width, the inside height being 83ft. clear at the 
fore end, and 80ft. at the after end. Each shed is pro- 
vided with two electric travelling cranes with revolving 
jibs working below the cranes, capable of lifting a weight 
of three tons and of travelling at a speed of 300ft. a minute, 
and making a complete revolution in a little less than 
half a minute. On the outside of the east shed is a 
travelling cantilever crane, also electric, to span the third 
berth, this crane being designed to lift three tons at any 
distance up to 65ft. outwards from the roof, and to travel 


500ft. Fuller details and illustrations of these sheds and 
cranes will be found on page 123. On each side of each 
shed two shelves were noticed, from which vessels are 
shored instead of carrying the shores to the ground, thus 
saving a considerable amount of timber andlabour. The 
roof being covered with glass, work can proceed without 
interruption from bad weather; the advantage of which 
was, during last winter, amply demonstrated. The tem- 
perature under the sheds is found to be cooler in summer 
and warmer in winter than outside. The electric current 
for driving the various motors attached to the cranes and 
machines is generated in a power-house situated at the 
central part of the yards, which contains two compound 
engines, the larger capable of developing 200-horse power, 
and the smaller 160-horse power. There is also a vertical 
compound engine of smaller horse-power, which is used 
when working overtime and on holidays. These engines 
drive five large dynamos and one small one, which latter 
is used for exciting the larger dynamos, and also for 
charging the accumulators which supply the light for the 
offices. The steam necessary to drive these generating 
engines is supplied by two Babcock and Wilcox water- 
tube boilers, and in order to ensure a supply of pure 
water to these boilers, and also to increase the economy 
of the plant, an atmospheric condenser is fitted on the 
roof over the boilers. 

With the reverberatory noise necessarily attaching 
to work within the sheds, and owing to the height 
at which the cranes traverse the berth, it seemed 
that only clever pantomimic action could suffice to com- 
municate orders to the craneman. The vessels being 
operated upon under the sheds were all of the large class, 
the most notable in point of size, and equipment as well, 
being a passenger and cargo twin-screw liner for the 
Cunard Company, 600ft. in length over all, 64ft. 6in. 
beam, and 49ft. 6in. deep to shelter deck, the gross ton- 
nage being approximately 13,150 tons. She is intended 
for the Cunard Company’s New York and Liverpool 
service, and will carry 150 first-class passengers, and 1000 
steerage passengers, besides her large cargo. The 
average speed at sea is intended to be 15 knots, the 
power being obtained from two sets of quadruple-expan- 
sion balanced engines working twin screws. Two other 
vessels under way were :—A twin-screw steamer 483ft. by 
56ft. by 13ft. 10in., to carry about 10,700 tons dead 
weight, and steam 12 knots in the Atlantic service of 
Messrs. Elder, Dempster, and Co.; and a twin-screw 
steamer, 472ft. by 52ft. by 34ft. 2in., for the Atlantic 
= trade of Messrs Thomas Wilson, Sons, and Co., of 


PALMER’S WORKS. 

Having re-embarked, the party was next conveyed 
farther down the river—an opportunity, however, having 
first been accorded them of getting a near view of the 
ice-breaker Ermack, which, as stated in last week’s issue, 
was in dock at the Tyne Pontoon and Dry Docks Com- 
pany’s premises—and eventually landed at the renowned 
works of the Palmer Shipbuilding and Iron Company. 
Here they were received by Admiral Cleveland, Mr. A. 
M. Palmer, Mr. C. B. McLaren, Mr. J. P. Wilson, Mr. W. 
H. Dugdale, Mr. Malcolm Dillon, Mr. Reed, Mr. 
Tweddle, and others connected with the company. A 
large staff of guides took the visitors in hand, and a rapid 
itinerary of the leading departments in the immense 
works was gone through. On the stocks in the shipyard 
were four large merchant ships in various stages of con- 
struction, ranging in tonnage from 5500 to 7500 tons 
gross, the deadweight capacity in some cases being as 
high as 11,000 tons, also the battleship Russell for 
the British Government of 14,000 tons displacement, 
which was seen in frame to the protective deck. Afloat 
in the river, and fitting out at the company’s sheer-legs, 
was the British Princess, a merchant vessel of 6950 tons, 
built to the order of the British Shipowners’ Company. 
It may here be mentioned that the company at the 
present time is having new and more powerful sheer-legs 
erected alongside its present ones. This new appliance 
will be capable of lifting 120 tons, and will be the most 
powerful yet erected onthe Tyne. Alongside the building 
berths, seven or eight in number, is the company’s grav- 
ing dock, 440ft. in length and 70ft. wide, which is among 
the largest on the north-east coast. 

The shipyard is, of course, only a fraction of the great 
establishment at Jarrow. Covering an area of about 100 
acres, and having a river frontage of 4000ft., the works 
include within themselves, as is well known, the entire 
range of operations from the smelting of the ironstone to 
the complete equipment of iron or steel vessels of all 
sizes. The five blast furnaces in operation are capable of 
producing together over 4000 tons of pig iron per week, 
more than one half of which quantity is used in the com- 
pany’s own works. Taking the average, the production 
of pig iron amounts to nearly 250,000 tons per annum, and 
that of finished iron and steel to 100,000 tons. Of rolling 
mills in the steel works, special mention may be made of 
two plate mills, each with two pairs of 24in. rolls, which, 
together with ten mill furnaces, have an output of about 
1200 tons of finished boiler and ship plates weekly. There 
is a bar mill with two pairs of rolls, driven by a 24in. 
cylinder, which produces 120 tons weekly; a plate mill 
with four pair of rolls, driven by two 30in. cylinders, with 
4ft. stroke, which produces about 300 tons of plates per 
week; a large angle and bar mill, driven by a single 
engine having a 36in. cylinder, and 4ft. stroke, which is 
capable of rolling the very largest angles used in the 
trade 

At one of these mills the visitors watched the 
rolling of an ingot which, when taken from the fur- 
nace, was 4ft. 6in. long by 16in. square, and when passed 
and repassed through the rolls, was transformed into 
a 12in. stringer of 4in. thickness, having a length of 
120ft 


From the steel works the visitors found their way to 
the engine works, where a busy order of things was found 
to obtain. In the several shops, new as well as old, there 
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is a wealth of tools for all purposes, the equipment having 
been enriched by many well-approved tools selected from 
the large installation at the ordnance works of the 
company when it was disbanded a few years ago. Inthe 
new fitting shop, especially—an addition to the previously 
existing shops made some years ago—new tools and 
better conditions as to light and air obtain than in many 
of the other shops throughout the works. In a portion 
of this large extension, the erecting of engines for war- 
ships, cruisers, and other naval ships, including the 
torpedo boat destroyers—in the production of which the 
Palmer Company have been very successful—is accom- 
plished ; and, at the time of the visit, it was noted that 
preparations were being made for beginning the erection 
of the powerful engines for the first-class battleship 
Russell, seen in frame in the shipyard. The old erecting 
shop, which has, within recent years, also been extended 
considerably, was, at the time of the visit, chock-a-block 
with engines for merchant vessels still on the stocks. 
The engineering department here, as in many other 
places, has apparently outrun the shipbuilding, and for 
this the cause seems mainly to be, as elsewhere, the con- 
gested state of affairs at the steel works. Amongst the 
engines awaiting hulls to be launched, specially noticeable 
were two sets of twin screw engines of about 4500- 
indicated horse-power for a sister ship to the British 
Princess, which is now on the stocks almost plated. 

The engineering section of the Palmer Works is self- 
contained in the matter of producing its own iron and 
brass castings and forgings, and its productive capacity 
may be judged from the fact that as many as thirty-six 
sets of engines, aggregating 39,240 indicated horse-power, 
have been turned out in one year. Originally started as 
far back as 1851, rapidly extended and substantially laid 
down, it is but natural to suppose that in the matter 
of housing, many of the shops within the great Jarrow 
establishment are now a little old-fashioned. This, how- 
ever, does not necessarily render them inefficient; in 
support of which one has only to consider how the present 
management is enabled to make the shops and their 
contents as a whole contribute to the enormous annual 
output of highly important work, both for naval and 
mercantile purposes. 

Rejoining the steamer at the company’s wharf, the 
party was then conveyed down and across the mouth 
of the river, towards the North Pier at Tynemouth. 
Before approaching the landing-stage here the atten- 
tion of the visitors was naturally drawn to the great 
gap in the North Pier, the result of the severe 
storms of January, 1897, aggravated by subsequent 
gales. About the beginning of last year the Tyne Com- 
missioners decided after considerable discussion that the 
repairs to the pier should be done by contract at an 
estimated cost of £300,000, the damaged portion to be 
taken down to the extent of 750ft, and rebuilt at an 
average depth of 40ft. below low water of spring tide, 
instead of 20ft. as at present. Sir J. Wolfe Barry and 
Messrs. Coode, Sons, and Matthews were then asked to 
become engineers to the Commissioners for the work of 
construction. Although nothing so far shows itself above 
water as the result of this decision to carry out the recon- 
struction, evidences were not wanting in the piles of con- 
crete blocks and other items on shore that the practical 
execution of the work was on foot. The whole of the 
party, after walking to Tynemouth Station, was conveyed 
by train back to Newcastle. 


MESSRS. HAWTHORN, LESLIE, AND CO., 
HEBBURN, 


Although not on the list of organised visits, detached 
= paid visits tc the shipyards of Messrs. Hawthorn, 

eslie, and Co., at Hebburn, and that of Messrs. R. 
Stephen and Co. immediately adjoining, both establish- 
ments being on the list of works open for inspection. 
The main feature of attraction doubtless was the torpedo 
destroyer Viper, now in the stocks in the yard of the first 
named firm, this being, as before mentioned, the vessel 
on order for the British Government to be propelled on 
the Parson turbine principle, and almost similar in size 
and power to the turbo-propelled destroyer the 
visitors saw afloat at Elswick. The Viper, as seen 
on the stocks, and as afterwards gathered from a 
minutely finished model shown to the visitors, and also 
exhibited on Thursday evening at the soirée held in the 
Hancock Museum, is in the matter of hull form no very 
radical departure from the accepted destroyer type, 
although, of course, the arrangement of the lines of 
shafting at the stern, and the means of supporting them 
in tubes and brackets, are features involving some 
deviation from usual practice. The work of fitting the 
shafting was proceeding, and both this and the structural 
arrangements for tying both sides of the vessel, securing 
local rigidity, and rendering the interior water-tightabove 
the four lines of shafting, were inspected with much 
interest. The machinery and shafting, as in the case of 
the vessel already sent afloat by Sir W. J. Armstrong, 
Mitchell, and Co., will be completely fitted on board and 
run before the vessel is sent offthe stocks. The engines 
are, of course, being made at the works of the Parson 
Marine Steam Turbine Company, at Wallsend, the shops 
erected there being already capable of manufacturing 
about 150,000-horse power of turbine engines per annum. 

The visitors were conducted through the yard in 
such a way as afforded a fair idea of the other work on 
hand, and of the shops and appliances available for under- 
taking it. The latter were seen to be excellent and 
thoroughly up to date in every way; the spaciousness 
and lightness of the ironworking sheds, and the grouping 
of the various machine tools, so as to facilitate work and 
avoid redundancy of traverse, being especially remarked 
upon. Onthe stocks in various stages of construction 
were four screw steamers of the very large tonnage and 
deadweight capacity now common, several if not all of 
them being for the frozen meat trade from the Colonies. 
One vessel nearly plated, one in frame, and one having 
her double-bottom floors erected, were 5500-ton vessels, 


each 435ft. by 54ft. by 40ft. to shelter deck. Thess are 
respectively for the Shaw, Savill, and Albion Company, 
the New Zealand Shipping Company, and the Federal 
Steam Navigation Company. A fourth vessel, much 
larger, viz., 8500 tons gross, and about 11,000 tons dead- 
weight, was having her deep centre girder erected, the 
owners in this case, we understand, bein Messrs. F, 
Leyland and Co., Liverpool. The firm has also just 
booked an important order from the Russian Volunteer 
Fleet, for whom it is well known they have already 
built, a large and powerful steamer. In the adjoining 
yard of Messrs. Stephenson and Co., three vessels 
were seen under way; one a steamer of 5000 tons, the 
others smaller ; also the immense pontoon dock ordered 
by Spain prior to the Cuban difficulties, and since the ter- 
mination of the war, awaiting the proper adjustment of 
finances. 


THE WEAR SHIPYARDS, 

Friday, July 21st, was entirely devoted to a visit to 
Sunderland and the river Wear, with its numerous ship- 
building yards, engineering shops, and the interesting 
harbour works at its mouth. A special train left New- 
castle at 9.45 am., and arrived at Monkwearmouth 
Station, Sunderland, shortly after 10 o’clock, where the 
members of the Institution were received informally by 
the Mayor of Sunderland and local members of the 
Reception Committee. The party, numbering about 200, 
proceeded to the North Pier and harbour works by tram- 
cars, and were there received by Sir James Laing, chair- 
man of the River Wear Commissioners, Sir Hedworth 
Williamson, Messrs. G. R. Booth, R. M. Hudson, R. H. 
Gayner, C. H. Dodds (traffic manager), H. H. Wake 
(engineer), and J. G. Morris (clerk to the River Wear 
Commissioners). 

At the entrance to the North or Roker Pier the visitors’ 
attention and interest were enlisted by a display of models 
of various appliances and objects connected with the 
harbour works. One of the most notable of these 
was a model representing the mammoth crane em- 
ployed in the construction of the pier, the character 
of the construction being also illustrated by a coloured 
diagram showing a section of the work. There was also 
a model of the lighthouse which will be erected on the 
roundhead of the Roker Pier on completion, and of the 
concrete barge, showing the disposition of the concrete 
bags with respect to the distribution of joints, long bags 
being alternated with short ones. After inspecting these 
objects, the party made their way to the pier end, which 
is still in process of construction, where it was found that 
preparations had been made to signalise the visit of the 
Naval Architects and make permanent record of it by in- 
corporating a memorial stone in the pier works. This 
was a large red granite block, weighing some 50 tons, let 
into the middle of which was a grey granite block, on 
which the words had been carved: ‘ Hopetoun 21-9-99.” 

Before asking Lord Hopetoun, the president of the 
Institution, to formally lay the stone, Mr. H. H. Wake, 
the engineer to the Commissioners, gave a brief account 
of the new works. These consisted of two harbour piers, 
the North or Roker Pier, and the South Pier, which, 
when completed, would enclose a water area of 153 acres. 
The Roker Pier foundation stone was laid on September 
14th, 1885, by Sir James Laing, while those of the South 
Pier were laid in 1892 by Mr. R. M. Hudson and 
Mr. Robert Thompson, chairman of the Works Com- 
mittee. Since then different blocks had been laid by 
various notable personages. The water area of the docks 
amounted to 50} acres, and they had a lock 480ft. long 
by 90ft. wide with, 65ft. gateways. There were three 
miles of quayage round the docks. The amount of coal 
shipped from the port last year was 44 milliontons. The 
Roker Pier was 2790ft. long, and only 38ft. now remained 
to finish before the roundhead was ready for completion. 
This would be completed by a steel or iron caisson loaded 
with concrete, and when placed in position would con- 
tain a mass of 13,000 tons to low-water mark. The 
roundhead and lighthouse, when completed, would weigh 
28,800 tons. The length of the South Pier was 2884ft., 
of which 1763ft. were completed. When both piers were 
finished, they would have smooth water in all weathers 
inside. The foundation of the piers was composed of 
100-ton bags of concrete, lowered into position, the 
structure above being granite-faced blocks, weighing 
from 43 to 51 tons. Before the piers were begun to be 
constructed, the depth of water on the bar had only been 
from 3ft. to 4ft., but they had gained some 12ft. on 
this, which was maintained without dredging, and by the 
scour of the tideonly. When the piers are finished, it is 
expected that the depth of water at the entrance of the 
harbour will be about 23ft. at low-water and about 38ft. 
at high-water of ordinary spring tides. Mr. Wake men- 
tioned that during the course of the pier construction, 
the spray, when heavy seas prevailed, had been as high 
as 107ft. above high-water, yet they had not lost a life, 
nor any piece of their work. The Earl of Hopetoun, after 
duly laying the block, said he was very proud that the 
name of the president of the Institution of Naval Archi- 
tects should be handed down to posterity on such a fine 
work as that at Sunderland. 

Leaving the pier works, the visitors made their way to 
the harbour inner entrance, where the paddle steamer 
Siren awaited to take them a short trip out to sea, but a 
number proceeded on foot to visit the shipyard of Messrs. 
J. L. Thompson and Sons, Limited, and the engineering 
works of Messrs. Dickinson and Sons, Limited. Messrs. 
Thompson and Sons, who have five berths occupied with 
large vessels, launched one, as it chanced, the day before 
the visit, 380ft. by 49ft. 6in. by 29ft, 6in., the owners 
being Messrs. G. Dunn and Co., Liverpool. The launch, 
which was most successful, was effected, as have mostly 
all the launches here for a long time, by means of the 
hydraulic releasing gear patented by Mr. P. Phorson, 
manager of the yard. It was learned that this gear is 


being adopted in a number of other yards, and that a 
shipbuilder from Flensburg, who had been present at the 


launch the previous day, gave the firm an order for the 
necessary apparatus for use in his yard at Flensburg, 

On the south side of the river Wear, in its lower 
reaches, the following works were open for inspection. 
the works of the North Eastern Marine Engineerip 
Company, Limited; the Sunderland Shipbuilding Com: 
pany’s shipyard, and that of Messrs. Bertram Haswell, 
and Co.; but the time available was too short to 
make visits to any of the establishments worth while, 
The Siren, with its load of members, got alongside Haye. 
lock Warehouse in the South Dock about 12.30 p m., ang 
detached parties also by that time had arrived, and the 
whole body sat down to luncheon provided by the loca] 
Reception Committee. At the conclusion of the repast, 
the Chairman—Sir James Laing—who was supported by 
the principal members of the party, proposed the usual 
loyal toasts, and then formally welcomed the Institution 
of Naval Architects to the Port of Sunderland, Sir 
Raylton Dixon, in the regretiable absence of Lord Hope. 
toun, responding. Each of the guests received, ere leay. 
ing, a pamphlet dealing descriptively with the Port of Sun. 
derland as at 1896, and giving rates, duties, tolls, charges 
issued by the River Wear Commissioners. 

Boarding the steamer Siren again, the visitors were con. 
veyed to the upper reaches of the river, obtaining in pass. 
ing a very clear idea of the extent of the various works on 
both banks of the river, and of the number and character 
of the ships on the stocks. A call was made at the jetty 
connected with the Deptford Shipyard of Sir James Laing 
and Sons, Limited, and a number of the party disem. 
barked with Sir James Laing, and were shown over 
this busy establishment. The berths were all well 
occupied with vessels in various stages of construction, 
and in the Cornhill Dock the firm had a large oil-carry- 
ing ship undergoing extensive overhaul. In the new yard 
opened some time ago by the firm on the Cornhill side of 
the river, there is an extensive installation of electrically. 
driven machinery now in full operation. There are, it 
was learned, three yards on the Wear where electricity 
is already being utilised for machine-driving purposes as 
well as lighting, and at the present time three others are 
having electric power installed. Messrs. W. Doxford and 
Sons have instructed the Sunderland Forge and Engineer- 
ing Company to lay down generating and motor plant for 
driving mostly all the machinery in the several depart- 
ments, and the same firm have on hand, or just recently 
completed, electrical power equipment in the yards of 
Messrs. S. P. Austin and Son, Limited, and Messrs, 
Priestman and Co. 

Besides Messrs. Laing’s yards, the following other 
works were open for inspection in the upper reaches :— 
Messrs. Robert Thompson and Sons’ shipyard, South- 
wick; Messrs. George Clark, Limited, engine works, 
Southwick ; Messrs. W. Doxford and Sons’ shipyard and 
engine works, Pallion; and Messrs. Short Brothers’ ship- 
yard, Pallion. The great majority of the visitors found 
their way, on disembarking, to the yard of Messrs. 
Doxford, when Mr. Charles Doxford and other mem- 
bers of this firm showed them every attention. Most 
of the time at disposal was spent in inspecting a large 
turret deck vessel recently launched and lying alongside 
the firm’s wharf being finished. This vessel has been 
built to the order of Messrs. Cayzer, Irvine, and Co., of 
the Clan Line, and she is one of eight vessels at present 
on hand, or on order, for the same ownership. Sir Charles 
Cayzer, on the occasion of the launch of one of the nine 
turret deckers his company already possesses—the launch 
in this instance taking place from the yard of Messrs. 
Vickers, Sons, and Maxim, Barrow-in-Furness—said that 
this type of cargo steamer would probably be the accepted 
style of cargo boats for the future, as it combined good 
sea qualities with great carrying capacity. In going over 
the vessel, many of the visitors were impressed by the 
extent to which flanged work was introduced, and the 
way in which both flanging and joggling were made to 
contribute to the strength of the structure and dispense 
with the need for stiffening. In going through the yard 
the process of joggling was watched with interest. Since 
the introduction of joggled plating, only a few years 
ago by Messrs. Doxford, the system has been adopted 
by a good many firms on the North-East Coast districts, 
and it is now being gradually followed on the Clyde. 
Both on the Clyde, and at Sunderland as well, however, 
the joggling of the frames instead of the plating is being 
practised ; in the former district by Messrs. Russell and 
Co., Port Glasgow ; and in the latter by Messrs. Short 
Brothers, whose shipyard adjoins that of Messrs. Doxford. 
Some four or five firms on the Wear—amongst them Sir 
James Laing and Sons, Messrs. J. L. Thompson and 
Sons, Messrs. Pickersgill and Co., and Messrs. Doxford, 
now joggle the plating on most of their vessels, the ad- 
vantages being now well enough recognised and under- 
stood. On the Tyne it was observed that Messrs. Arm- 
strong, Whitworth, and Co., in their Low Walker yard, 
and Messrs. Hawthorn, Leslie, and Co., had the Doxford 
joggling machine, or roller press; and « notable instance 
of the work done in this way by Messrs. Armstrong, 
Whitworth, and Co. was seen in the Atlantian, before re- 
ferred to as lying in the Tyne. Joggling has been taken 
up on the Clyde by Messrs. Denny Brothers, the Fair- 
field Company, and other firms, the latest to follow 
being Messrs. A. Stephens and Sons, Linthouse, who have 
quite recently given Messrs. Doxford an order for one of 
the most powerful of the machines they supply for under- 
taking this special work. 


BRITISH ASSOCIATION OF DRAUGHTSMEN.—A meeting was held at 
the Royal Exchange Hotel, Newcastle, July 28th, to consider the 
advisability of forming a branch of this Association in Newcastle. 
A large and representative a testified to the interest taken 
in the project, After Mr. F, W. Jennings, the district hon. secre- 
tary, had explained that the object of the Association is the for- 
mation of a popular technical society, open to all classes of 
draughtsmen, and having branches in the various industrial centres, 
it was unanimously decided that a further meeting be held for the 
enrolment of members and appointment of officers to commence 


the work of the Association in Newcastle. The district hon. secre- 
tary is Mr. F, W. Jennings, of 30, First-avenue, Heaton, 
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there is ample reason to believe the time has not been 
ill spent. 

For the sake of security against shock, and also for con- 
venience, the building containing the basin has been 
placed near the water front, and as far as possible from 
the machine shops engaged in the manufacture of 
ordnance and their lines of railway communications. 


THE EXPERIMENTAL MODEL BASIN AT 
WASHINGTON. 
No. I. 

Tue United States naval authorities are about ready 
to put into operation the experimental model basin now 
completing at the Navy-yard, Washington, and as 
the whole plant is a radical departure from European 
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| at the south end of the building—will be the starting 
| point for the trials, and there the models will be 
| measured, trimmed, and carefully adjusted for their runs 
| northward. To facilitate this work of preparation, there 
|is a parallel pit on each side of this starting basin, by 
| which access to the models when afloat can easily be had, 
| and at this end will also be placed the standard weighing 
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Fig. 1-EXPERIMENTAL MODEL BASIN 


ractices along this line, a description of the basinshould| In the course of excavation, an old wharf and several 
of interest. | springs were struck; but the first was promptly accepted 
In 1896 Congress made a preparatory provision of a | as something of an advantage, owing to the instability of 


few thousand dollars—enough, however, to get out pre- | the soil at that point, while the springs were made to. 


liminary plans, and in 1897 the remainder of a hundred | drain where they could be properly controlled. 

thousand dollars was appropriated to cover the actual) The tank consists of a main basin 370ft. long and 43ft. 
building and fitting expenses. The novelty of some of | wide, and has a uniform depth of 14ft. At each end 
the mechanisms, together with the extreme exactness | there is a shallower and narrower extension, from which 
demanded throughout the whole structure contributive to | the models will be started or carried into at the con- 
the model trials, has occasioned considerable delay, but | clusionof the runs. The longer of these extensions—that 


apparatus for standardising the dynamometers on the 
towing carriage. 

The cross section of the basin, Fig. 4, p. 110, shows the 
structural character of the work, and also the double rows of 
piling, the inner one of which was “ sheet,” and made as 
water-tight as possible. The concrete surface of the tank 
has been finished with a thick coating of asphaltum. The 
concrete foundation for the building also forms the 
foundation for the carriage railway, the rails for which are 
held in place by bolts anchored by cast iron plates 16in. 
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square, resting in the concrete course just above the 
piling. These bolts are spaced at uniform intervals of 
oft., and were carefully maintained in a true vertical 
position during the putting in of the subsequent mass of 
concrete. The inner lip of this foundation on which the 
rails are laid was carefully finished at a true level, and 
the two sides have been found to agree with remarkable 
nicety. The purposes of the establishment were ever 
before the inspectors, and rather elaborate precautions 
were taken to keep all fresh concrete shaded from the 
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light on cloudy days, while curtains will be arranged to 
temper the sunshine on hot days. Natural ventilation 
will be secured by the side es of the monitor roof, 
which have been made to swing from hinges at the 
bottom, and the free passages for air between the roofing 
and the ceiling resting upon the trusses. Artificially, the 
place will be heated by a rectangular conduit lying just 
under the trusses at the sides, through which hot air. will 
be supplied. In warm weather cool air may be substi- 


tuted. Two treadways just under the monitor roof 
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Fig. 2-EXPERIMENTAL BASIN—DETAILS OF ROOF 


direct rays of the sun, and to preserve it moist for a week 
from the time of laying. Each layer of the concrete was 


not in excess of 6in. in thickness, nor in sections of | for observing and photographing the models in motion, 
greater length than 40ft. On the joints between each | while telephones at each end of these galleries afford 
two sections there was left a key or well 6in. square—half | convenient means of communication. As can be seen, 


in each section—which was subsequently run up with 
asphalt. Successive joints in succeeding layers were 
lapped by at least 10ft. 

The building covering the basin is aone-storey structure 


| 
| 


permit of ready access to the windows. A gallery on 
each side of the basin over the tracks gives ample means 


the side walls are without projections of any sort, and 
the carriage is assured an unobstructed run from start to 
finish. 


The towing carriage, Fig. 3, which is run on double rails 
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Fig. 3-EXPERIMENTAL BASIN—TOWING CARRIAGE 


of selected hard-burned red brick, topped with a steel- 
trussed roof, further surmounted through the greater length 
of the building by a monitor roof—see Fig.2. This monitor 
roof is glazed with rough-surfaced, tinted roofing glass, 
in. thick, in sections 30in. by 8in., and carefully secured 
to insure water-tightness. The lighting of the whole 
interior, naturally, is thus accomplished without windows 
in the side walls, and in this way air currents upon the 
water below are practically precluded. The door at the 
north end and the door and two windows at the south 
end will be securely closed during periods of experiments. 


The interior is painted white for the sake of additional 


of the heaviest character, has been designed to secure the 
greatest possible rigidity, and its weight is intended to 
contribute to the smoothness of the run, together with 
the easy maintenance of uniform momentum. 

The main girders, spanning the tracks, are two 20in. 
64 Ib. per foot I-beams, resting at the ends and 
secured to supporting girders which carry the running 
gear. At the centre of the span there are two cross 
girders, each formed of a ;4in. plate 20in. wide, stiffened 
at top and bottom by 3in. by 3in. by 8 Ib. angles, fitted 
neatly at the ends around the upper and lower flanges of 


girders are built of two 6in. 16 lb. channels and two 
2}in. by 2iin. by 8 lb. angles, the four members being 
continuous. There are four diagonal braces formed of 
5in. 12°4 lb. Z-bars, to which are riveted flush with the 
bottom of the lower flange a 2hin. by 2lin. by 6 lb, 


angle. 

At each end of the supporting girders there are guide 
rolls, which are arranged to press against the Race of 
the rails by coiled springs, these springs being susceptible 
of adjustment, and require a pressure of 300 lb. to com. 
press them a quarter of an inch. 

The driving gear consists of four electrical motors 
grouped at the four corners of the carriage. They are 
arranged in pairs, each pair being connected by a cross 
shaft running outside the faces of the carriage. One pair 
is simple geared directly with the driving axles through 
intermediate gears on the cross shaft, while the other 
pair is arranged with a system of back gearing, so as not 


Section a South End 
Fig. 4—SECTION OF BASIN 


only to drive directly, but, by means of the gearing, to 
drive the carriage very slowly, yet with a speed of 
revolution of the motor shaft sufficient to ensure a 
uniform motion at all speeds—see Fig. 5. All gearing 
has been cut with exceptional care, and there is a very 
satisfactory system of automatic lubrication. 

In the centre of the carriage is the working platform, 
so arranged that it may be raised or lowered to suit the 
model or the depth of the water as the case may require. 
This is done by hand through reciprocal gearing, assuring 
uniformity of action and the maintenance of a true balance 
in the delicate registering instruments carried on this 
platform. All the recording mechanisms for time, dis- 
tance, and pull are placed in the centre of this platform, 
and are actuated electrically, and are under the complete 
control of the operators, of which there will be two—one 
to watch and check the registering instruments and the 
other to control the movements of the carriage. 

Distance intervals are positively checked by contacts 
at regular periods along the rails. The dynamometrical 
mechanism is a departure from previous arrangements. 
It consist of a clever adaptation of the swing balance 
under electrical control. The model is attached to the 
point of a V-shaped arm or towing rod. This rod, in 
turn, has one end connected to a standardised spring, 
while the other end is fastened to a threaded shaft con- 
trolled by a small electrical motor. The connection 
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Fig. 5-ARRANGEMENT OF GEARING 


between the model and the lower end or point of towing 
rod is effected by another rod running along the centre line 
of the model near its bottom. The bolt or pin holding 
them together fits closely in a small bearing yielding a 
trifling fore-and-aft play, but enough to make and_ break 
a circuit as the load is shifted from side to side by the 
struggle between the standardised spring and the small 
motor. The moment the carriage starts, a contact on 
the rear side of this bearing throws the motor into gear, 
and the tension on the spring is kept up till the pull of 
the motor at one end exactly balances the pull of the 
model at the lower end; and tke instant this is over- 
balanced the thrust is transferred to the other contact 
and the motion of the motor reversed, and so continued 
till balance be secured again. The nicety of this adjust- 
ment assures a smoothness of record on the recording 
sheet not to be had in any other way, and gives a reading 
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PIG IRON CASTING MACHINE-GENERAL ARRANGEMENT 
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and dealing with it afterwards by mechanical appliances 
instead of hand labour. 

A reference to the illustrations will show that in this 
machine there is a series of moulds of the ordinary 
shape for casting pig iron, and these are fixed on to 
a travelling belt or chain. There is cast on each mould 
a lip, which prevents the flowing iron from falling 
between the moulds as they pass in succession under the 
spout of the tilted ladle. The weight of the molten iron in 
the moulds, together with that of the moulds themselves, 
and also of the chain or the conveyor, is considerable. The 
conveyed and radiated heat from the fluid metal in the 
moulds dries up and heats the chain and rollers, and to work 


PIG IRON CASTING APPARATUS. 


electrically. The recording mechanisms register the THE question of superseding the old and bag amr we 
usual data, including the changes of time of the model. _ ™ethod of casting pig iron in sand on the pig beds has for 
é th h f the running gear is | 8°me time been engaging the attention of a considerable 

As ag dis Th Bee ding | number of those connected with blast furnaces, with a view 
entirely indepen —_ © tan control. . Gees | t0 effecting further economy in the cost of production, and 
operator on the agra oes ie the complete movement | pore than one apparatus has lately been designed for the 
of the run directly in d. The driving motors, which purpose of superseding manual labour, or considerably mini- 
are fed by contact on the under side of the side galleries, mising the handling of the iron in its passage from the fur- 
have power enough to give the carriage a speed of twenty | nace to the railway truck. There is room for considerable 
knots an hour; and the structure has been fashioned to | saving in this respect, and further, it is held that there is an 
withstand the effort of attaining the maximum speed by | advantage where the pigs are so moulded that there is no 


dynamometer not under such control. The transfer of the 
movements of the towing arm is very prettily effected 


the time the model passes from the trimming basin into 
the main part of the tank proper. It is easily apparent 
why this is necessary, when the trial run can cover a 
distance only of 370ft. in the wide part of the tank. 
Brake bars, 12ft. long, are secured to each end of the 
carriage, and to bring the platform to a stop without jar 
there is a powerful friction brake at the end of the run. 
This brake, which is stationary at the northern ends of 
the track, is under hydraulic control, which also secures 
uniformity and balance on each rail; and it is to be able 
to brin e carriage to a full stop, from full speed, in an 
interval of 20ft. An emergency brake is provided in the 
shape of a big hydraulic cylinder, which will be brought 
into play automatically upon the failure of the friction- 
brakes. All the power for the carriage, the model- 
making plant, and the rest of the outfit, will be generated 
in the engine-house adjoining the building. 

It was intended, at first, to make the models of paraffin, 
as is the European practice, but, after repeated experi- 
ments, it was found impracticable because of climatic 
conditions. Instead, however, wooden models of white 
pine will be used, which will finally be coated with 
paraffin because of the uniform coefficient of resistance 
so easily established. 

Just as the paraffin model is cut out, the wooden one 
will be brought into shape. A built-up block of pine will 
be put under the knives of a specially-designed machine 
capable of interpreting, by a eee movement, the 
lines of the vessel in the operator’s hands. The “stops” 
between the water-lines will be removed by hand, the 
body of the model hollowed out, and, finally, the outer 
surface finished off finely with a coating of paraffin. All 
models will be made as nearly as possible to a uniform 
length of 20ft. as an even scale proportionate to the 
full-sized craft will permit. That is to say, a vessel 
156ft. long will have a model on an eighth scale, and it 
will be 194ft. long, while a craft 383ft. long will have a 
model on a nineteenth scale, and it will be 20°1ft. long. 
The better and more accurate readings promised in this 
way, together with the familiarity coming from the con- 
tinuous handling of models of practically the same lengths, 
will add considerably to the rapidity with which trials 
may be made. 

Something over three millions of dollars have been 
paid by the United States Government in the way of 
rye premiums; and while the performance of none of 
the naval vessels has exceeded the estimates of the 
designing bureaus of the Navy Department, the Depart- 
ment offered those bonuses because of the lacking faith 
in its officials’ figures. With such facilities, now, how- 
ever, as their trial basin—at a total cost, perhaps, of 
150,000 dols.—will afford, there should be no hesitancy 
about accepting the designers’ conclusions. 

Opportunity will be afforded shipbuilding firms and 
other private citizens to have their models tried, without 
danger of  nuampae rovided the incidental expenses of 
models be borne by the applicant. 

In a succeeding article we shall describe the methods 
of using the tanks. 

(To be continued.) 


Tux manager of the Imperial Japanese Steel Works is 
at present on a visit to Berlin in order to study the German cast 
steel works, He is accompanied by two high financial officials, 


sand adhering to them when they are delivered to the 
consumer. 

We illustrate on this page an apparatus which has been 
designed for this purpose by Mr. William Hawdon, who has 
for many years had the management of Sir B. Samuelson 
and Co.’s Newport Ironworks, Middlesbrough. It is a 
development of the casting machine which he patented 
several years ago chiefly for dealing with slag—a machine 


these without any lubrication would necessitate heavy cost 
in renewals and repairs. But Mr. Hawdon has adopted 
special means for overcoming this difficulty. He has placed 
his roller bearings at such a distance from the heat as to 
allow of lubricants being freely used; and, moreover, all 
bearings are of brass and thoroughly lubricated. The pulleys 
also are placed at frequent intervals, so that the wear on 
the chain pins or connections may be as small as pos- 
sible. This applies as well 
to the circular conveyor on 
which the pigs are cooled. 
It is important to notice 
that all bearings are above 
water, easily accessible, 


and, being removed from 
the heat, are well lubri- 
cated. 

In regard to the removal 


of the pigs from the circular 
conveyor to the truck or 


bogie, it may be stated that 
as they move round under 
water with the machine 
they come in contact with 
a fixed plate or plough, 
which pushes them off the 
, entablature on to an eleva- 
\] tor, and this deposits them 


in a truck placed alongside. 


It may be remarked that, 
instead of the circular con- 
veyor for cooling the pigs,a 


straight belt or travelling 
band may be used, on to 
which the pigs may be 


PIG IRON CASTING MACHINE—MOULDS 


which is being worked not only in the Cleveland dis- 
trict where it was first introduced, but in other iron-pro- 
ducing centres in this country as well as on the Con- 
tinent and in America, The general design of the pig iron 
casting machine is much the same as the older one, but it 
has been arranged more particularly to deal with iron, and 
with a view also of keeping the moulds dry on their return 
for refilling, they are not to be dipped in water, as is the 
case in the machine which deals with the slag. Thus, a 
secondary machine of circular construction, as shown in the 
drawing, is used for the cooling process. This machine is 
well balanced and of simple construction, and the lifting of 
the pigs from it into trucks is done by a sort of Jacob’s 
ladder. The weight, however, of the pigs is mainly sus- 
tained on this ladder by a structure of rails or bars, so that 
the wear of the ladder is very are reduced. Mr. Hawdon 
in designing his machine has “ in view the necessity for 
minimising wear and friction, and has sought to construct an 
apparatus which is at once mechanical in its action, and, 
being well and sufficiently lubricated, is as frictionless in 
its motion as possible. His experience with the slag 
machine has been utilised in this direction. The great 
difficulty with which machines dealing with molten metal 
have to cope is the heat, and they must therefore be made 
very strong and substantial, in order that they may suffer as 
little as possible from the expansion to which they are sub- 
jected and from the weight carried. The tightening of the 
parts of the machine caused by the heat, and the excessive 
wear and tear resulting from that, as well as from the lack of 
lubrication, have proved serious impediments, in this country 
at least, to the adoption of machinery for casting pig iron, 


tipped. This band is dipped 
through water to cool the 
iron on it, as in the machine 
as applied to slag, and 
from the belt it can be tipped into trucks. 

It is thus seen that, from leaving the furnace to being 
deposited in the trucks, the amount of hand labour required 
is very small. It seems to be pretty generally admitted by 
consumers of pig iron that the chilling of the pig iron does 
not in any way injuriously affect its quality for recasting in 
the foundry or melting in the steel works. 


A NEw Order relating to explosives in coal mines, made 
under Section 6 of the Coal Mines a Act, 1896, has been 
issued by the Home Secretary. This Order repeals the two Orders 
under that Section now in force, viz., the Explosives in Coal Mines 
Orders of the 11th July, 1898, and of the 28th December, 1898, and 
embodies their contents with some additions and alterations. The 
— are (1) the addition of a paragraph providing certain safe- 
guards in relation to the storage and use of detonators ; (2) the 
addition of three new explosives, Benedite, Bulldog brand gun- 
powder, and Electronite No. 3, to the permitted list; (3) the 
removal of Argus powder from that list. In reference to the first 
of these changes relating to the storage and use of detonators, 
the additional paragraph provides that on and after the first day 
of October, 1899, no detonator shall be used in any mine unless 
the following conditions are observed :—(a) Detonators shall be 
under the control of the owner, agent, or manager of the mine, or 
some person specially appointed in writing by the owner, agent, or 
manager for the purpose, and shall be issued only to shot firers or 
other persons specially authorised by the owner, agent, or manager 
in writing ; (d) shot firers and other authorised persons shall keep 
all detonators issued to them until about to be used in a securely 
locked case or box separate from any other explosive, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

PRocEEDINGS were resumed in the Guildhall, Plymouth, 
on Wednesday, the 26th ult., by the reading of a paper 
by Mr. Whately Eliot, Admiralty Superintending Civil 
Engineer, on the ‘“‘ Mechanical Appliances used in the 
Construction of the Keyham Dockyard Extension Works.” 
We give this paper in full in another place. There 
was practically no discussion; several speakers asked 
questions, which Mr. Eliot answered very briefly. He 
pointed out that, as his hearers would visit the works 
in the afternoon, they could see for themselves what 
was being done. x 

Mr. Robert Mayston, chief engineer of Devonport 
Dockyard, then read a paper on the ‘Machinery of 
H.M.S. Proserpine and Psyche,” as illustrations of 
the work done at Keyham, particularly with reference 
to the practical training of engineer students. We have 
omitted the descriptive portion of this paper, which it 
would be waste of space to publish without the 
drawings, which are not available. But the whole 
of the latter and by far the most important 

of the paper, we give in full in another page. The 
proceedings had been, in some sense, remarkable for the 
absence of discussion. But this paper called to their 
feet several speakers, all competent, and all ready to say 
something worth hearing. The general drift of the dis- 
cussion was flattering to our self-esteem, inasmuch as 
speaker after speaker fully endorsed the opinions which 
we have for years expressed in these pages, and for holding 
which THe EnGiINngeER has been roundly denounced as 
ignorant, prejudiced, and a foe to progress. Not one dis- 
sentient voice was raised when it was stated that 
engineers could not be made in the technical college or 
the class room ; and the assertion that there must be one 
training for the man who worked with his hands, and 
another for the man who worked with his brains—a point 
on which we have long insisted—elicited a storm of 
applause. 

The discussion was opened by Sir W. H. White, who, 
proposing a vote of thanks to Mr. Mayston, said he thought 
members of the Institution would be glad to know what 
the training of the modern naval engineer was. There 
was no doubt that the wider the field became from which 
naval engineers were drawn the better it would be, and 
probably not a few members of that Institution who had 
sons to start in life might be glad to know the way in 
which the Admiralty entered and trained its engineers. 
Recently the Council of the Institution, in connection 
with its entry upon new premises, and the adoption of 
new methods of procedure, had taken into consideration 
the desirability of interesting the Royal Naval engineers 
in the work of the Institution. They had communicated 
toall naval engineers a statement of the objects, purposes, 
and methods of working of the Institution, and they had 
given this information to these gentlemen because the 
Council regarded their position and standing in the service 
as an ample guarantee of their professional qualifications. 
The Council hoped that a great many of this very im- 
portant body of naval officers would be induced to join 
the Institution, not merely in their own interest, because 
the Institution could offer them something that was worth 
having, but in the interests of the Institution also, as 
bringing into their membership a body of men thoroughly 
trained as engineers, and undertaking very important 
duties in the fleet. Already, although the invitation had 
only been issued a few days, they began to see that they 
had made no mistake in informing naval engineers of their 
feeling towards them. 

Sir Frederick Bramwell said that he would not occupy 
valuable time. The paper was extremely clear and in- 
teresting, and he had heard it with great pleasure. Mr. 
Thornycroft expressed his satisfaction with the paper, 
and stated his regret that the Thornycroft boilers in the 
Psyche and Proserpine had not been made on the latest 
pattern— that is to say, with a division wall of close tubes 
on each side of the fire, which prevented the direct rush 
of flame from the inside to the outside, and gave some- 
thing of a wheel draught to the products of combustion. 
He had used this device in recent boilers with great 
advantage. Professor Unwin said that the training of 
naval engineers must be regarded as a matter of national 
importance. The United States had recently taken the 
lead in this matter, and were spending a great deal more 
money on the education of engineers for their navy than 
we did. The American system of education was, he 
thought, very good. Mr. Mayston’s paper left little 
room for discussion. Professor Unwin laid great stress 
on the vital necessity of practical instruction, or rather 
of the experience acquired by practice. It must not be 
forgotten, however, that the Admiralty had a compara- 
tively easy task to carry out, and the training they gave 
ought to be almost without a flaw, because the students 
were homogeneous, and a homogeneous training would 
be given to them. A body of young men had to be 
educated to do certain work, and although that work 
covered a good deal of ground, still its homogeneity 
simplified the task of instruction as compared with that 
which had to be given in an ordinary or civilian technical 
college or school. The great problem was how to com- 
bine theory and practice. He had himself found that 
very much was to be gained by instruction at the draw- 
ing board. It was a mistake to suppose that one dead 
level of instruction would suit all classes. There were 
men who could rise, and men who could not, and that 
teacher best did his duty who taught according to the 
abilities of the pupil, selecting the better men, and giving 
them advanced subjects, which the general body of 
students might not be competent to deal with. As to 
that portion of the paper which dealt with the results 
obtained from engines in the Navy, he hoped the time 
would come when feed-water would be measured as well 
as coal. 

Mr. J. O. O’Brien, of Manchester, said that it was true 
that some step should be taken to render technical 
college instruction of any value. The main purpose of 


all training was to fit a man to earn his bread. Now 
that was just what the engineering college did not do. 
To illustrate the argument, he stated a case which came 
under his own knowledge, in which a young man had had 
no less than nine years’ training at technical schools and 
engineering colleges. He had taken a degree from Liver- 
pool University as Bachelor of Engineering. When he 
proposed to utilise his training he found that no firm 
would employ him. Everyone said that they wanted a 
man with some practical experience of shop work, 
and could not undertake to teach him, and so after 
months he arrived at the conclusion that he had wasted 
the best years of his life, and, dropping engineering, be- 
came a commission agent. Mr. O’Brien advocated a five 
years’ apprenticeship, to be followed by a certain amount 
of college training. But the crying want was for an 
agreement between the colleges and the owners of works, 
by which the pupils might have a combination of practice 
and theory. Mr. Champness said that although the 
training of naval engineers was principally devoted to 
machinery, yet that at Keyham the naval engineer 
student had to learn something of nava! architecture, 
and the construction of ships, which it was desirable, if 
not essential, he should know; and vice versé the naval 
architects had to learn something about the steam engine. 
A good deal of electricity was also now taught at 
Keyham with marked advantage. 

Mr. C. L. E. Heath, of Hull, said that a great mistake 
was made in not imparting a practical character to the 
technical training of engineers. Theory was all very 
well, but it could not take the place of practice acquired 
in the shops. To make the education of mechanical 
engineers what it ought to be, ii was essential that the 
owners of works should take part in the matter. For 
some time past he had been endeavouring to make 
arrangements with Mr. Seaton, of Farle’s shipyard, which 
he hoped would be quite successful. It was nonsense to 
talk of teaching lads theory at night. They were far too 
tired to learn anything after a day’s work in the shops. 
The proper plan was to take, say, two forenoons a week 
to be spent by the apprentice in learning theory, b 
lectures or otherwise at the technical college or school. 
He mentioned one case in which this had been done, and 
giving quite a young lad in his drawing-office a sketch, he 
employed him to design one cylinder and its appurtenances 
for a set of triple-expansion engines, and the result was 
most creditable, the lad showing practical knowledge 
guided by theory. 

Professor Worthington, head of the Royal Naval Engi- 
neers’ College, reminded the meeting that that college 
was the outcome of the dockyard schools, which had 
existed now for fifty years, and which had exercised 
greater influence than any other institution on the pro- 
gress of naval construction. He gave details of the 
course of instruction, which in some degree repeated Mr. 
Mayston. A system of selection was carried on, and 
fifteen or twenty of the best scholars were sent to Green- 
wich, where they underwent a special training, and if 
there, one, or sometimes two proved themselves to be of 
much ability, they were further trained to fit them for 
very excellent staff appointments which are among the 
prizes of the profession. Professor Worthington was 
very empl atic on a point on which we have often insisted. 
It should never be forgotten, he said, that on only a 
very few men would the work of designing marine 
machinery ever devolve. Every student should be 
taught that which was most likely to make him a useful 
servant of the Queen, and the great success of the Naval 
College proved that the system adopted was the right 
one. Professor Scott, of New Zealand, said that a some- 
what extended experience in the engine-rooms of her 
Majesty’s ships and of large passenger steamers 
enabled him to say that no breakdowns occurred 
in the Navy, while he knew of more than twenty in 
liners of which the public never heard anything. He 
directed attention to a New Zealand coal, which was 
absolutely clean. It was almost equal to Welsh in 
steam-making powers; but, after several hours of steam- 
ing, there was absolutely no clinker, and only a few 
pounds of ash. The fire, in fact, never wanted cleaning. 
Mr. Bryan Donkin said that he hoped measures would 
soon be taken for determining with accuracy the 
weight of feed-water used in the Navy. Mr. Walker 
said that, while technical education was good, practice 
was essential. His father had laid down the rule that he 
would take no premium apprentices; everyone in his 
shop must earn wages. But lads were taken on, looked 
after, and trained. The best went to the top; the best, 
in his experience, always went to the top. Mr. Marshall, 
of Birmingham, and Mr. Spooner, continued the dis- 
cussion. Both spoke to the same effect—the training of 
the young engineer must be practical. 

Mr. Graham Harris, of London, expressed, we think, the 
general sense of the meeting in a few well-chosen sentences. 
In determining how a boy is to be trained we must look 
ahead and consider what his future is likely to be. Is it 
intended that he shall earn £3 a week, or £3000 a year ? 
Now, it was quite certain, and must be obvious that the 
same training would not suit both. Training was needed 
by the £3 a-week man, but it was not to be the same in 
quantity or kind as for the £3000 a-year man, and the 
mistake of the technical education man was, that the £3 
a-week man must have the same training as the other; 
but there were hundreds of £3 a-week men for each one 
with brains enough, and ability enough, and chances 
enough to earn £3000 a year. As for the training of 
marine engineers, all that they had to be taught was how 
to run machinery shut up in floating boxes. The boxes 
were designed by Sir W. H. White, and the naval engineer 
student had very little concern with that part of the 
matter. It should never be forgotten that there must 
be two classes of education for two different types of 
men, and to talk of technical education in general was 
simply to waste words. 

The President, in closing the discussion, drew atten- 
tion to the dockyard schools, and remarked that the 
Admiralty had for the past fifty years given to the 


world an object lesson of the most perfectly organi 
scheme of technical education that to is hoon 
existed anywhere. For all who had to do with the 
mechanical  wgpaconss the best thing to do was to take 
their workshop experience at an age when they were 
capable of receiving the best impressions. His strong 
conviction was that the postponement to a more 
advanced age of contact with actual work was a mis. 
fortune. At the same time he was the strongest 
advocate of a scientific training in its highest form. In 
its half-century of successful working the dockyard schools 
had produced men who were taking the lead not merely 
in the Admiralty service, but in the great industrial 
shipbuilding and marine engineering service. By its 
foresight and generosity the Admiralty had benefited 
those two industries in this country to an extent that 
was little understood. The chief surveyors of Lloyds, 
the leading men in some of the most important ship. 
building and engineering industries in the country out- 
side the Admiralty service, were Admiralty trained, and 
when they came down to successful experience that 
was a matter well worthy of study by those who 
wanted to consider how best to regulate the technical 
education of the country. 

Mr. Sandeman, borough water engineer, Plymouth, then 
read a paper on the “Outlet Valves at Burrator Reser. 
voir.” These were illustrated in our pages in Octo. 
ber, 1898, and we do not think it necessary to publish 
the paper in full. The object of the paper was simply to 
describe the way in which the outlet pipes are controlled. 
The problem was how to deal with the water-ram action 
of a great body of water flowing in the pipes when the 
valves had to be closed. At the Burrator waterworks 
the largest jipe is estimated to be capable of delivering 
200 million gallons per day, and in this instance the 
force to be reckoned with is equivalent to a weight of 
36,000 tons travelling at the rate of 36 miles per hour, 
or 10 tons travelling 52}ft. per second, and it will be 
apparent that unless this force is brought to a standstill 
slowly, a considerable shock must inevitably result. The 
outlet pipes from the reservoir are provided with valves 
on the inside as well as on the outside of the masonry 
dam. On the down-stream side are placed the valves 
which are for ordinary use. The 36in. and 25in. pipes, 
which were laid in the 10ft. outlet tunnel through the 
dam, divide into four pipes, which are respectively 36in., 
30in., and two 25in. in diameter. The 36in. and the 25in. 
pipe continue directly into the weir pool. These pipes 
are used in emptying the reservoir. When used in con- 
junction with the 30in. pipe at a higher level, the reser- 
voir can be emptied in 2} days. There are two valves 
on each pipe, each of a different kind. That nearest to 
the reservoir in each case is the ordinary double-faced 
slaice door with a bye-pass, whilst the second one is a 
double-spindle valve, having two doors, the smaller of 
which, being about one-seventh the area of the larger, is 
intended to be opened first, thereby relieving to some 
extent the pressure against the larger one. Special 
valves were designed to close the bell-mouthed ends of 
the outlet pipes, in case the valves for ordinary use 
required repairs. The largest of the valves, which have 
been called cone valves from their conical shape, is 
designed to act upon the open end of a 36in. pipe, which 
has a bell-mouth measuring 48in. across. It is divided 
into three circular segments faced with gun-metal. A 
din. gun-metal spindle runs vertically through the centre 
of the valve, which is lifted and lowered together with 
the separate parts of the valve by gearing placed ina 
chamber at the top of the dam. Gun-metal rods—and 
chains passing over pulleys where there is a change of 
direction—connect the spindle to the gearing. 

In opening, the upper circular section, which is the 
smallest, is first raised by the spindle to a height of 4in., 
when it engages the heads of four bolts connecting it to 
the second section of the valve, and as it continues to 
rise, this second part also is lifted, rising to a height of 
6in. above the third. By similar means the third section 
is raised from its seating to a height of 12in., so that the 
valve being fully open leaves three circular spaces through 
which water can enter the bell-mouth outlet-pipe. All 
lateral motion of the different parts of the valve is pre- 
vented by guides and stays. The total area of the spaces 
is nearly three times that of the sectional area of the 
pipe, with the object of considerably reducing the velo- 
city of the water passing through. The action of the 
four valves at work has been very satisfactory. In the 
future design of similar valves an air-pipe rising above 
water-level from the top of each valve might be provided, 
and for this purpose the vertical spindle might be made 
hollow. 

The water taken from the reservoir for the town’s use 
is measured by a Venturi meter fixed a few yards below 
the valve house. The pipe on which it is fixed is 25in. 
in diameter, which at the throat of the Venturi tube is 
diminished to 11,;in. The meter will measure quantities 
varying between one million and twelve million gallons, 
which are recorded on a diagram, and the quantity is 
also given in gallons by a counter. 

The discussion which followed was very brief and very 
unimportant. 

The President tendered the thanks of the meeting to 
Mr. Sandeman for his paper. Mr. J. Mansergh gave 
a brief description of the Burrator reservoir, and 
remarked that he was glad to have been associated 
with the completion of the Plymouth waterworks 
system, commenced three centuries ago by Sir Francis 
Drake. His own position in connection with the 
Burrator works was really that of consulting engineer. 
The real work had been done by Mr. Sandeman. He 
had had Mr. Sandeman’s drawings and specifications 
submitted to him, and practically, they had gone out of 
his office with no alteration, and to Mr. Sandeman was 
due practically the whole praise of the work. He de- 
sired to say that in Plymouth, because he did not think 
Mr. Sandeman had been treated so well as he might 
have been. A good man like Mr. Sandeman would be 
taken away from the Corporation if they did not appre- 
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ciate him properly. Mr. Pearson, of Bristol, and Mr. 
Ingham, of Torquay, spoke of the action of the valves. 
The business of the meeting was concluded by the read- 
ing of a paper by Mr. Garrett, borough engineer and 
surveyor of Torquay, on “ Refuse Disposal, and the 
Results Obtained from a Six Months’ Working at Tor- 

uay.” The principal interest of the paper lay in the 
conclusion at which the author had arrived, namely, that 
by cremation, towns’ refuse could be satisfactorily dis- 
posed of at a cost of about 9}d. per ton; a few words by 
Mr. H. Davey, who said that the steam-making powers 
of town refuse were so low that it could not properly be 
regarded as a fuel of any kind; and an explanation of a 
system of cremation, by Mr. Stephen Terry, constituted 
the discussion. The reading of a paper by Mr. Ingham, 
on ‘The Incrustation of Water Pipes at Torquay,” was 
postponed until the next London pee Vctes of 
thanks were then proposed to the various local authori- 
ties by the President, seconded by Sir F'. Bramwell, and 
carried by acclamation. 


THE INSTITUTION OF MECHANICAL ENGI. 
NEERS EXCURSIONS. 


KEYHAM DOCKYARD EXTENSION WORKS. 

A visit was paid on Wednesday to the Keyham Dock- 

ard extension works, which have already been fully 
described in Mr. Eliot's paper. Sir John Jackson provided 
an admirable luncheon for some 300 visitors, a large 
number of whom subsequently took their places in a train 
of trucks, in which seats had been improvised, and were 
taken round the dock works by two engines, one at each 
end of the train. Others of the party walked. During 
the luncheon, Sir John Jackson gave some figures which 
convey an idea of the enormous cost of the works. With 
the exception of the Manchester Ship Canal, this is the 
largest work, involving as it did the expenditure of three 
or four millions sterling, that had ever been let in 
England in one contract. He was a little afraid of blow- 
ing his own trumpet, but as the firm was not now simply 
John Jackson, but John Jackson, Limited, he would 
adopt Sir Wm. White’s statement at the dinner on the 
previous night, that a company had no modesty. On 
that work alone they had expended in plant between 
£250,000 and £300,000. They had in the cofferdam 
timber in quantity exceeding 14 millions of cubic feet. One 
item alone—the concrete walls—would cost a million 
sterling. They had never had any machinery repaired off 
the job. They had their own shops and foundry, and 
were doing not only the casting required for the plant 
repairs, but nearly the whole of their permanent castings 
on the job. The chief reason for erecting mechanical 
shops to that extent was that in Plymouth there were no 
engineering factories where one could expect to get 
repairs done as promptly as one could wish. In their 
case, if things were wanted in a hurry they worked all 
night, and it was done with at once. 

On leaving the extension works the company were con- 
ducted over Keyham Dockyard and the Royal Naval 
Engineering College, and before returning to Plymouth 
drove to Saltash and viewed the Royal Albert Bridge 
and the Keyham and Weston Mill viaducts on the Great 
Western Railway. 


DEVON GREAT CONSOLS MINE. 

AmonG the various excursions carried out during the 
Plymouth meeting, certainly not the least interesting was 
the visit paid to the Devon Great Consols Mine. This 
mine was once one of the most important copper mines 
in the South of England; but at present, and for some 
time past, it has been carried on simply for the sake of 
the arsenic, which was at one period regarded as a by- 
product scarcely worth touching. 

The visitors to the number of seventy left Plymouth 
chortly after 2 p.m. on Thursday, for Tavistock. At the 
Bedford Hotel brakes awaited them, by which they were 
conveyed through most lovely country to the mines, 
which are worked under a gently sloping hill. The 
party was received by Mr. Bawden, managing director, 
and was first shown a man engine, one of the very few 
still in existence. In a pit beside a rough wooden 
shed, worked, at five or six strokes per minute, 
a huge wooden double bell-crank lever. The outer end car- 
ried a great balance-box filled with several tons of stones. 
The other end was coupled by rods to a timber spear 
rod some 8in. square, descending into the depths of the 
mine. The vertical arm of the bell crank was coupled 
by a horizontal wooden rod about 100ft. long, carried on 
roller wheels, toa curious old world beam engine, double- 
acting, but fitted with poppet valves and gear almost 
identical with that used by James Watt in his first 
patent. Going into the shed, the visitors saw a small 
trap-door in the creaky floor. Through this rose and fell 
steadily the upper end of the spear. There was some- 
thing weird in the acquired knowledge that the trap-door 
lay over a shaft 840 deep, and that the other end of 
the spear was rising and falling at the bottom, 
On the spear, at intervals of 12ft., are bolted wooden plat- 
forms about 18in. square, and to the sides of the shaft, at 
similar intervals, are bolted similar platforms or shelves. 
The stroke of the spear is 12ft. To descend, the miner 
steps on to the upper platform on the spear—there are 
in all seventy—when it is at its highest point, and is 
carried down 12ft. Then he steps off the spear platform 
on to the shaft platform. The spear then rises until 
platform number two on the spear comes level with him. 
He then steps on to this, and is carried down a second 
12ft. to shaft platform number three, and so the process 
is repeated until he reaches the bottom, by seventy stages 
or steps of 12ft. each. The miner ascends by reversing 
the process, always stepping on to the spear platform 
when it is lowest instead of highest. 

From the man engine the party was conducted to the 
picking sheds, where the ore is selected. Some of the arsenic 
ore—mundic copper pyrites— contains as much as 56 per 


cent., but of the great bulk the percentage is much lower. 
The method of working is very simple. The picked ore 
is crushed to the condition of coarse sand, and washed in 
jigs, like tin jigs. It is then taken to roasting furnaces, 
where it is heated to about 390 deg. Fah. Decomposi- 
tion takes place, the arsenious acid passing off in dense 
fumes. These are led through very long flues, in which 
the crude arsenic collects as “arsenic soot.” This is 
from time to time cqllected, and once more roasted. The 
“soot,” now as white as snow, is then passed through a 
pair of millstones—an ordinary grist mill, in fact—and 
packed into casks, which are then branded and ready for 
market. The value of the refined arsenic is at present, 
we understand, about £17 a ton. It has been as low as 
£5, and as high as £25. When it is stated that one firm 
alone has sold as much as £15,000 worth of arsenic in 
twelve months, we may well ask what possible use can 
the world find for so deadly a compound. The answer 
is that immense quantities are used, especially in 
Australia, as a dip for curing and preventing scab in 
sheep. It is the foundation of “ Paris Green,” now 
regarded as the remedy for the diseases of potatoes and 
vines; and is, indeed, growing in favour as a cure for 
various diseases to which growing crops are liable. It is 
besides largely used as a mordant or fixer in aniline 
yes. 

The visitors were taken into the second roasting-house. 
Arsenic lay in great heaps like so much lime on the floor, 
and was charged into the furnaces in the most common- 
place way by the workman with a big shovel. The 
visitors literally trampled through arsenic, without realis- 
ing what it was, until, in reply to the somewhat injudicious 
question, “if it was poisonous in that stage ?” they were 
told that ‘as much as would lie on a threepenny piece 
would kill the biggest man among them.” The visitors 
at once ceased to take interest in the proceedings and 
got outside as quickly as possible. The furnaceman, 
who had been at work for about twenty years, and 
appeared to be a very vigorous individual, wore a rough 
respirator made of cotton wool, held on by a red bandana 
handkerchief. The mill in which the final grinding takes 
place is very carefully boxed up, and the refined arsenic 
is led down a leather hose-pipe to a bung-hole in the end 
of the cask, into which it fits air-tight. The cask being 
filled stands on a jigging platform, to settle down the 
arsenic, and when the right weight is in, the fact is auto- 
matically recorded, the cask removed, and the bung put 
in. Mr. Bawden told the visitors incidentally, with 
some humour, that no precautions are necessary to 
prevent theft. 

All the “ slimes ” from the jigs are carefully treated and 
the mud roasted. At one place there is an enormous 
heap of stone, rejected as waste in the old copper days. 
This is all now being worked over for the sake of the 
arsenic it contains, and it was stated that at present 
prices the value of this waste was about £10,000. 

The company next proceeded by a charming walk 
through a wood to the ‘ Count House ;” in other words, 
the office of the company. Here tea wasserved. Before 
leaving, Mr. Henry Davey in a few brief words—the 
time was very short—proposed a vote of thanks to Mr. 
Bawden for his extreme courtesy, which was passed with 
acclamation. In reply, Mr. Bawden gave a few facts of 
interest about the mine, and stated among other things 
that the average time of service of the leading men was 
half a century, so that arsenic working cannot be very 
unhealthy. He himself was one of the young hands, 
and yet he had worked for Devon Great Consols for 
twenty years, and hoped to work for twenty more, a wish 
heartily echoed by his hearers. 

The visit carried those happy enough to take part in it 
back to a past age. We saw there the work done by our 
fathers and grandfathers, and we could at once admire its 
ingenuity, appreciate its sufficiency, and recognise its 
crudeness when judged by modern standards. This 
crudeness was not the result of negligence or incom- 
petence ; on the contrary, the mining engineers of the 
past just as fully availed themselves of all that the 
mechanical arts could give them as do the engineers of 
the present day; and when we consider the enormous 
moving loads with which they had to deal, under the most 
trying and often most dangerous circumstances, we can 
only say that it is by no means certain that the young 
men of the present generation would do half so well if 
they were placed in the same position as the Cornish 
and Devon mine captains of the early part of the nine- 
teenth century. Inno way was this more forcibly brought 
home to the visitors than by what followed tea. The 
brakes with those who did not care to face a fatiguing 
scramble were sent round the road, while the remainder, 
under the guidance of Mr. Bawden, clambered down a 
steep path some half-mile long to the water-wheels. 
Along the sides of this path, all overhung with brush- 
wood and ferns, vividly green, stood rough timber tripods. 
On the top of each a grooved pulley wheel lazily revolved, 
now this way and now that; for on these pulleys rested 
half a mile of jointed iron rods 2in. in diameter, running 
up the hill, through the wood with its bracken and brush- 
wood, and then at the top branching off into two, with 
the aid of a subtle contrivance of horizontal bell cranks, 
to work the pumps by the aid of more bell cranks and 
balance bobs. 

This is what the visitors saw at the end of their 
scramble. A species of vast shallow pit in a lovely 
glade. The borders of the pit covered with a dense 
growth of vegetation; much of it sparkling with moisture, 
glistening in the hot rays of the sun; and side by side in 
this pit two great water-wheels. High breast wheels, 
45ft. in diameter, and 12ft. wide on the face, representing 
if they were driven, we were told, 300-horse power each. 
A flight of rude stone steps, crumbling to decay, led down 
to the space between these wheels. Opposite, another 


flight led up to a species of platform, sunk in which were 
two great timber bell cranks carrying mighty balance 
bobs, which rose and fell regularly as the wheels revolved. 
The water was led to the wheels by two culverts, and 
escaped in the game way through the side of the hill. 


On the inner ends of the wheel shafts are great cast 
iron cranks about 4ft. long. The crank pins are coupled 
by connecting-rods of timber strapped with iron to the 
long lines of pump rods going up the hill. The balance 
bobs at the other side of the pit are coupled by chains to 
the ends of the connecting-rods. These bobs are not 
used to balance the weight of the rods on the hill, but to 
augment it, the descending stroke of the line of rods 
being the forcing stroke onthe pumps. The huge wheels 
revolved until the cranks had nearly reached the lowest 
point where the resistance was greatest, and then running 
slower and slower, they stopped dead. Then the water 
accumulating in the buckets splashed, and roared, and 
spilled, and glittered, and the great wheel, quivering as 
the load increased, unable to proceed, powerless to 
remain still, at last, as the weight of thundering water 
gained, overcame the resistance, and drove the rods up 
the hill, and so scampered round for nine-tenths of a 
revolution, to stop again, and again goon. We were told 
that this method of working was adopted because it gave 
a pause like that obtained with the Cornish engine. If 
more water had been supplied to the wheel it would not 
stop. The stop was necessary because the quantity of 
the water in the mine was less than that needed to 
prevent the pumps drawing air. 

In the present day the transmission of energy would, 
some one may say, have been effected by electricity. 
Yet we doubt that the result would have been so satis- 
factory. Electricity does not seem well adapted to 
unwatering a mine 840ft. deep; and under no possible 
circumstances could electrical mechanism have produced 
the delightful picture presented by this machinery of a 
past generation. The very decay manifest at every turn 
lent to the scene the charm which clings, ivy-like, to the 
medieval castle. Imagination would people the place 
with millwrights instead of soldiers; and we can well 
conceive of the delight with which the water was first 
turned on and the two splendid wheels started, just half 
a century ago. A very moderate outlay would restore 
the stonework and replace the woodwork in decay; all 
the essential portions of the machinery are as good as 
the first day. But we are glad that the craze for neat- 
ness has not seized Mr. Bawden and induced him to send 
the carpenter and the mason to the forty-five feet wheels. 

Not far from the wheels the breaks were found, and 
then began a long climb over the range of hills sepa- 
rating Devon Great Consols from Calstock, reached 
after a sharp descent, wherea steamer awaited the party. 
This vessel also took the party which had visited Burrator, 
and a return was made to Plymouth, which was reached 
about 10 p.m. No visits could have been better planned 
and better carried out, and they reflect the utmost credit 
on Mr. Worthington, the secretary, and on Mr. Henry 
Davey, who had charge of the Devon Great Consols trip. 


THE EDDYSTONE LIGHTHOUSE. 


On Friday, the 28th ult., although many members had 
left Plymouth, a considerable number availed themselves 
of an opportunity given by the Admiralty for visiting the 
gunnery school of H.M.S. Cambridge, and the torpedo 
school H.M.S. Defiance, where much to interest them 
was found. Members were conveyed to and from the 
ships by the Sleuthhound, chartered for the purpose. 
Mr. Douglas, son of the late Mr. James Douglas, and 
himself the builder of the new Eddystone lighthouse, and 
a few members engaged a special steamer, and, making 
up a party of twelve, including two ladies, visited the 
Eddystone lighthouse, about 13 miles in a direct Jine from 
Plymouth Hoe. Close to the rocks is moored a buoy for 
the use of the relief steamer, which calls every six weeks 
with supplies. The steamer was secured to this buoy, 
and then the younger men, with one of the ladies, 
taking to the boat, landed at the lighthouse, a 
work requiring some activity even in smooth weather. 
From the circular base of the tower rises a straight up- 
and-down iron ladder, about 20ft. high, representing a 
somewhat uneasy ascent for those unused to it. Within 
the lighthouse Mr. Douglas showed the visitors every- 
thing worth notice, and a signal maroon, containing four 
ounces of gun-cotton, was fired from the end of what is 
known as “the fishing rod,” a kind of light spar over 
the gallery of the lantern. Speaking as to the value of 
various systems of lighting, Mr. Douglas said that 
electricity, gas, and oil were all equally useless in even a 
very moderate fog, and that reliance at such times must be 
placed on the signal maroons, which were fired every five 
minutes, in such order that they indicated each particular 
lighthouse ; thus, when a light gave two flashes and an in- 
terval of darkness, then two maroons were fired within 
half a a minute of each other, and then came a pause of 44 
minutes. The shot fired at the Eddystone on Friday 
produced a remarkable rolling echo on the sea, quite 
clear to those on board the steamer, but nearly inaudible 
in the lantern gallery. The lighthouse cost about 
£58,000, or £10,000 less than Sir James Douglas’s esti- 
mate, and nearly £50,000 less than the lowest tender 
from outsiders—a fact which redounds to the credit of 
Mr. Douglas, junior, who, as we have said, carried out 
the whole of the work, as resident engineer, and twice 
nearly lost his life. On one occasion, by the shifting of a 
guy rope, he was pitched off the top of a derrick and fell 
over 80ft. into the sea, on his side. He escaped with 
severe bruises, which kept him in bed for six weeks. On 
another occasion he fell off the new lighthouse a consider- 
able height on to the rocks below, and must have been 
killed on the spot but for the fact that at the moment a 
great breaker washed over the rock, and into this he fell. 
Not a man was killed during the work, and very few 
accidents of any kind occurred. 

The steamer returned to the Hoe about four p.m., 
after a most delightful trip, and so ended the visit of the 
Institution of Mechanical Engineers to Plymouth. 


Tue German Patent-office is said to have dismissed 
all petitions against the validity of the Nernst lamp patents, 
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THE CAMBORNE MINING SCHOOL. 


The Camborne Mining School has been gradually evolved. 
Many years ago it was realised locally that it would be 
advantageous to provide Cornishmen with facilities for 

uiring a practical and systematic knowledge of mining, 
and with this object in view an early but futile attempt was 
made to found a Cornish mining school in Truro. The idea 
was, however, not abandoned, but forty years ago the 
Miners’ Association of Cornwall was established and took the 
matter in hand, started courses of lectures and classes that 
proved very successful—those at Camborne in particular— 
with the result that better laboratory accommodation was 
provided in the latter town in 1877. In 1882 a school was 
built adjoining the laboratory, and since then, both in 1890 
and 1895, additions have been made. But, from the fact that 
for the last twelve years or so the school has ceased to be 
local in character and large numbers of outside students now 
attend, space is rather restricted. 

The subjects taught at the Institution include most of 
those generally found in the lists of science and art schools, 
but the main and characteristic subjects here are un- 
doubtedly mining and metallurgy, with their cognate sub- 
jects. The metallurgical department is conducted by 
the principal, Mr. J. J. Beringer, who with his assist- 
ants gives complete courses, theoretical and practical, in 
chemistry, metallurgy, assaying, and mineralogy. There are 
good laboratories, with bench accommodation for forty 
students, and a well-lighted and excellently labelled museum. 
In this department the cramped space is evident, but Figs. 2 
and 4 show how ingeniously the arrangements have been 
made so as to make the small space available for a large 
number of students. The balance-room, Fig. 4, with a floor 
area of 11}ft. by 74ft., contains eight balances for general 
work and two bullion ces. In the furnace-room, Fig. 3, 
too, no less than sixteen pot furnaces, two gas furnaces, and 
eight muffles are fixed, and can be worked at the same time 
by fifty students, although the floor area is only 35ft. by 16ft. 

But, however well the metallurgy is treated, it is the 
mining course that has been made, and constitutes the dis- 
tinguishing feature in the whole curriculum, even from the 
early inception, from which time up tothe present, moreover, 
equal stress has been laid on both theoretical and practical 
instruction, and no one can obtain the school certificate who 
has not thoroughly satisfied both his instructors and 
examiners of his efficiency in both sections of knowledge. 
Until recent years the practical mining was conducted, by 
the courtesy of the managers, in various mines of the district, 
and these gentlemen still extend to students of the school the 
privilege of working in and visiting the mines; but as the 
number of students grew greater this system of working 
became inconvenient, and therefore, at the suggestion of 
the chief of the mining department of the school, Mr. 
William Thomas, Assoc. M. Inst. C.E., a scheme of his for 
the acquisition of a school mine was approved and adopted. 


| The authorities purchased the eastern portion of South Con- 
durrow mine, formerly one of the most profitable tin mines 
in Cornwall, and under Mr. Thomas’ direction the mine is 
being put into thoroughly good working order, and the 
students are enabled todo every kind of operation incident to 
such mining; including sinking, driving, recovering shafts 
and levels, timber-work, carpentering, smithy-work, stop, 


Fig. 5—-ERECTING HEAD GEAR 


&c., all under the immediate supervision of specially selected 
instructors. 

At the present time the main shaft has been thoroughly 
overhauled and has been arranged with a double cage-way, 
in which cages provided with King and Humble’s patent 
safety hooks are to work, a new ladder-way, and a fourth 
compartment for pit work, air mains, &c. From this shaft 
as a centre operations are conducted in two tin lodes at 
230ft. and 290ft., on the famous great flat tin lode at 350ft. 
and 410ft., and on a copper lode also at 410ft. It must be 
called to mind that in days gone by all smaller lodes were 


Fis. 4-THE BALANCE ROOM 


forsaken for the great flat lode,so now much underground 
exploratory work will be done to reach other lodes, and other 
abandoned shafts will be recovered and put in order, so that 
besides the ordinary mining operations some special and 
instructive development work will be available for the 
students to take part in for some time to come. 

At the surface, too, Mr. Thomas contemplates great things, 
which are heartily approved by the authorities. At present 
there are still signs of the old state of affairs, nag oy a 
a remarkable amount of work has already been done in the 
eighteen months that the mine has been undér the new 
control. Fig. 1 gives a view of the surface at the school 
mine. The new surveying office is at the left, in the centre 
are the general offices, smithy, carpenters’ shop, with head- 
gear, air compressor, winding engine on the right, and the 
dark spalling shed in the foreground. Fig. 5 illustrates the 
erection of the new head-gear constructed from the desi 
of a student, which is 44ft. in height to the centre of the 
pulleys, and will be provided with the detaching gear for the 
safety hooks. 

Moreover, a new air-compressor has been built by Messrs. 
Holman Brothers, and a complete rock-drill plant purchased ; 
it has also been decided to construct an ore-dressing floor, 
to erect a new compound steam engine for driving the dress- 
ing plant, which will include stone breaker, revolving stamps, 
Frue vanners, revolving tables, &c., for the treatment of tin 
ores, and a small crushing and jigging plant for dressing 
copper ores. It is also intended to replace the existing wind- 
ing engines, purchased with the mine, by a new set. 

But undoubtedly the most attractive feature at present to 
be seen at the surface is the building, seen in Fig. 1 externally, 
| and internally in Fig. 2. This is the drawing-office, built 
| for the sole use of the surveying class; it comprises a large 
| room, 38ft. by 30ft. and 17ft. high, with four windows in 
each side and three at the end opposite the entrance, and 
|is heated by steam pipes laid underneath iron gratings, 
‘flush with the block wood floor; it is fitted with every 
requisite for the making of mining plans. There is 
also a room for instruments, a store-room, a dark room for 
photographic surveying, &c., a semi-dark room for blue-print 
making, Mr. Thomas’ room, and the assistant’s room. There 
are ten theodolites and tacheometers in general use, besides 
a plane table, dumpy level, prismatic compass, photo theo- 
dolite, &c. Very great stress is laid on the students’ survey- 
ing work, and they cannot obtain the school certificate 
without preparing from their own observation notes and 
calculations a plan of the mine, both at surface and under- 
ground. Here, as underground, the students work in groups, 
and each student gets exercise in different instruments as 
he gets experience in all the varied operations in the mine. 

The school course for the mining certificate extends over 
a period of three years, and in each year two days a week are 
devoted to practical oe in the first two years in the 
school mine, but in the third year students that are suffi- 
ciently advanced may wotk in other mines to extend their 
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acquaintance with peneeet mining and ore-dressing. In this 
ubject it is interesting to note that all the silver and bronze 
odals, and all the money prizes offered by the City and 
ilds of London Institute have this year been gained by 
Camborne students. The other bj. tis are th tics, 
eometry, hydrostatics, dynamics, principles of mining, ore- 
ressing, surveying, blowpipe analysis, assaying, mineralogy, 
and geology. It must be noted that the school mine is to be 
worked on @ proper commercial basis, and, therefore, the 
ractical work has no semblance to playing at mining. 

‘A visit to the Camborne Mining School leaves the agreeable 
impression of a special educational institution conceived and 
conducted by those who not only understand the object in 
view, but also spare no efforts toachieve it. For photographs, 
Figs. 1, 2, 8, 5, we are indebted to Mr. Barrow, and for Fig. 4 
to Mr. Thomas. 
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MOTOR WAGON TRIALS AT LIVERPOOL. 


EMBOLDENED no doubt by the interest created in the heavy 
motor vehicle trials promoted and carried through by the 
Liverpool Centre of the Self-Propelled Traffic Association 
last year, this body decided to hold a further series of trials 
this week in the neighbourhood of Liverpool. It may be 
remembered that last year the competition practically 
resolved itself into a triangular contest in which only vehicles 
of the steam-propelled type produced by the Steam Carriage 
and Wagon Company, Chiswick; the Lancashire Steam 
Motor Company, of Leyland; and Liquid Fuel Engineering 
Company, of East Cowes, Isle of Wight, took part. On that 
occasion, although numerically the competition was of small 
proportions, the results obtained were of considerable value. 


The poor quality of the roads over which the runs took place | 


were conducted. Of the six vehicles rientioned it should 
be pointed out that oil is used for fuel in three, coke in one, 
and coal in two. We give illustrations of the lurry built by 
Messrs. Coulthard. ‘This vehicle is 15ft. 6in. long by 6ft. 6in. 
extreme width. The wheel base is 9ft. Gin. longitudinally, 
and 5ft. 8in. centre to centre of tires transversely. The 
platform, which is carried on a steel frame, is 10ft. 6in. by 
5ft. Sin. wide, and has 56°7 square feet of available carrying 
surface. The front wheels are of iron throughout, 2ft. 9in. 
diameter, and have tires 4in. wide; the driving wheels are 
2ft. 11l4in. diameter, and have tires 5in. wide, the former 
being fitted on Ackermann’s system controlled by worm 
gearing and a hand wheel. The boiler is of the fire-tube 
type, and has 77 square feet of heating surface. It has been 
hydraulically tested to 4501b. per square inch, and is con- 
structed for a working pressure of 200Ib. to 225 lb. per 
square inch. Water is fed to the boiler by means of a 
small pump, which is driven at a reduced speed by means of 
gearing. The inside of the boiler can be lifted out for clean- 
ing without removing any of the steam fittings, and liquid 
fuel is employed to generate steam. As will be seen from 
the illustrations, an air condenser is placed in the front of 
the vehicle, and although extremely effective, gives a some- 
what unfinished appearance to the vehicle. The regulation 
of the supply of the oil to the burner is automatic. The 
burner proper is a casting suspended inside the fire-box of 
the boiler by a coil of piping, the oil being forced by com- 
pressed air through the regulator to the burner, and 
vaporised on its passage to the orifice. The engine is of the 
triple-expansion vertical type, and develops 14 brake horse- 
power when running at 500 revolutions per minute. The 
cylinders are 2%in., 44in., 6in. diameter by 5in. stroke. Spur 
gearing is used to transmit the power from the engine shaft 
to the first-motion shaft by means of friction clutches, and 


tubes, and has a heating surface of 110 square feet. It is 
arranged so that the inside can be easily taken out for 
cleaning without taking the boiler from its seating. It is 
constructed for a working pressure of 200 1b., and is tested 
hydraulically — construction to 450 lb. per square inch. 
Steam is generated by the use of liquid fuel. A condenser is 
fitted on top of the cab, and is composed of a number of 
light indented brass tubes. The feed-water is heated to 
180 deg. by being passed through a copper coil. The oil tank 
has a capacity of twenty gallons, which is sufficient for a full 
day’s run, and the water tank holds forty-six gallons, which 
is capable of running the wagon about fifteen miles. For an 
illustration of this vehicle we must refer our readers to 
vol. Ixxxv., p. 504. 

During the period which has elapsed since the trials of 
1898, the design of the Steam Carriage and Wagon Com- 
ang vehicles has been greatly modified. Chain driving 

been dispensed with, as also have the condenser 
and the cab, and iron wheels have given way to those 
of timber, with charcoal iron tires. The smaller of 
the two wagons competing is illustrated below. 
The larger one is practically identical, with the addi- 
tion of a trailer. The engines in each case are capable 
of indicating 25-horse power at 450 revoiutions, which 
is equivalent to a speed of five miles per hour. They are of 
the horizontal compound reversing type, boxed in, and drive 
a countershaft by means of spur gearing. The motion is 
transmitted from the countershaft to the axle by means of 
double helical toothed wheels. The driving wheels are 
mounted free to revolve on the axle, and are driven through 
the medium of plate springs fixed on the axle, and having 
their ends secured to the rims, as shown in the engravings on 
page 116. This is an entirely novel feature in this class of 
work, and is said to be effective in applying the load gradually. 


T. COULTHARD AND CC.'S LURRY 


taught makers of this class of vehicle a lesson in wheel- 
wrighting which they have benefited by, and they also demon- 
strated that even so early in the era of the automobile 
industry the properties of steam were such that if it did not 
cxcel them, it would at least prove a formidable rival to all 
other forms of motive power for heavy commercial work. 
This year the entries received by the Association seemed to 
point toa much more interesting contest, and raised hopes 
that the relative merits of the oil engine and the steam engine 
—in which term we combine its necessary adjunct the 
boiler—would be placed side by side for comparison. But, 
unfortunately, the advocates of the oil motor were again dis- 
appointed, and steam was left with undisputed sway. 

It should be stated that the object in having the runs 
during the present week was in order that the competing 
vehicles might also be exhibited at the Royal Lancashire 
Agricultural Society’s show which is being held at Liverpool, 
and of which the Earl of Derby is president, a position which 
he also holds in connection with the Self-Propelled Traffic 
Association. The competition was divided into four classes 
as follows :— 

Class A.—Minimum load, 2 tons; maximum tare, 2 tons; 
minimum lovel platform area, 50 square feet. 

Class B.—Minimum load, 34 tons; maximum tare, 3 tons; 
minimum level platform area, 65 square feet. 

Class C.—Minimum load, 5 tons; maximum tare, 3 tons; 
minimum level platform area, 80 square feet. 

Class D.— Minimum load, 64 tons ; maximum tare, 4 tons ; 
minimum level platform area, 110 square feet. 

The chief object of the trials, we are told, is to encourage 
the development of types of heavy motor wagons suitable for 
trade and agricultural requirements in the neighbourhood of 
Liverpool, which shall be capable of economically taking the 
place of horse haulage and of competing with the existing 
railway rates in the transport of heavy loads of goods over 
distances of up to forty miles. The trial runs were made 
from Liverpool, over distances of from thirty to forty miles, 
on two successive days. All vehicles have been required to 
traverse the prescri routes without alternative, and to 
perform other manceuvres. The distance between any two 
of the depéts provided for the supply of water did not exceed 
twelve miles. The following gentlemen acted as judges :— 
Mr. M. C. Bannister, Assoc. M. Inst. C.E.; Mr. Everard R. 
Calthrop, Mr. S. B. Cottrell, M. Inst.C.E.; Professor H. S. 
Hele-Shaw, LL.D., M. Inst. C.E., Honorary Consulting 
Engineer to the Royal Lancashire Agricultural Society ; 
Mr. Boverton Redwood, F.R.S.E., F.1.C.; and Mr. Henry 
H. West, M. Inst. C.E. The Royal Lancashire Agricul- 
tural Society offered one gold and one silver medal in each 
of the four classes, and the Self-Propelled Traffic Association 
gave diplomas. 

Ten entries were received for the four classes, but of these 
only six put in an appearance. These were a steam lurry 
built by Messrs T. Coulthard and Co., of Preston, in Class A ; 
& wagon made by the Lancashire Steam Motor Company, of 
Leyland ; a lurry by the Steam Carriage and Wagon Com- 
pany, Limited, of Chiswick; a trolley built by Bayley’s, 
Limited, of Newington-causeway, London ; and a lurry made 
by the Clarkson and Capel Steam Car Syndicate, of Deverell- 
street, London, all in Class B; a steam lurry and trailer 
built by the Steam Carriage and Wagon Company, Limited, 
in Class D. Monday was devoted to hill-climbing and 
manceuvring tests; and on Tuesday and Wednesday runs of 
about thirty-five miles each over the same routes as last year 


chains form the connection between the countershaft, the 
differential gear, and the driving wheels. The gearing is 
arranged to give a ratio of 7, 113, and 194 to 1 between the 
engine and the driving wheels. The vehicle is fitted with 
two brakes, a hand brake on the second-motion shaft, and a 
shoe-brake on driving wheels. The former is actuated by a 
foot lever, the latter by worm gearing. By means of a 
friction clutch the direction of the vehicle can be reversed, 
thus giving an additional brake. The water tank holds 
50 gallons, and the oil tank 25 gallons. The vertical engine 
has cylinders arranged in such a manner as to provide only 
a very thin wall between the bore of each cylinder, and the 
piston valves are at the back of the cylinders. By this 


Wheel base 


THE STEAM CARRIAGE AND WAGON COMPANY’S LURRY 


In the construction of the frames of these wagons nickel 
steel and aluminium have been largely used. The wheels 
are of the military or gun-carriage type, with metal naves, 
oak spokes, and ash felloes. The boilers are of the Thorney- 
croft water-tube type, with special arrangements for the 
control of steam, and are fitted with silent blowing safety 
valves and auxiliary safety valves with hand-easing gear. 
hey are so constructed that all tubes can be cleaned inside 
and ou side, and, when necessary, can be re-tubed in position. 
The smaller wagon weighs 2 tons 18 cwt. light, and in 
running order with full load 7 tons 1 cwt. The heavy wagon 
and trailer weigh 3 tons 19 cwt. 2 ar. light, and in running 
order with full load 11 tons 15 cwt., of which 64 tons is the 
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PLAN OF COULTHARD AND CO.’S LURRY 


system the usual central bearing is dispensed with, and by 
using a slightly larger shaft and careful balancing the makers 
claim that uniform pressure is produced on the two main 
bearings, A hot-water tank is arranged to receive the con- 
densed steam from the feed-water heater, the air condenser, 
and the drain cocks on the cylinder. When the cold water 
tank is empty the warm water from the first-mentioned tank 
is transferred to it and filled up. The speeds for which this 
vehicle is designed are 23, 44, and 7} miles per hour forward, 
and two miles per hour reversing. 

The Lancashire Steam Motor Company’s wagon is almost 
identical with that which was successful in these trials last 
year. It has a cab, and has a steel frame. The engine is 
capable of giving 14-horse power on the brake. It is of the 
compound type, with cylinders 23in. by 5in. by 6in. stroke, and 
runs at 400 revolutions per minute. The engine is fitted with 
Pickering governors, and oil sight-feed drips to all bearings. 
It has large wearing surfaces, and is arranged so that high- 

ressure steam can be supplied to both cylinders for starting. 
he boiler is of the fire-tube type, with special copper conical 


net load. Both vehicles are provided with two speed gearing. 
An ingenious method of silencing the exhaust from these 
wagons has been devised. It is first admitted into a box in 
which is fitted a baffle plate, and then passes out at the top 
into the smoke box, where it is caused to mingle thoroughly 
with the hot gases, so that no trace of steam can under 
ordinary conditions be detected coming from the chimney. 

The steam trolley, made by Bayley’s, Limited, and 
competing in Class B, is driven by a compound steam 
engine of the closed-in type, provided with single excentric 
reversing gear. Steam is supplied by a De Dion water-tube 
boiler, and the fuel used is coke. The working pressure is 
from 175 Ib. to 250 lb. per square inch. Power is trans- 
mitted from the engine to the hind road wheels by means 
of steel toothed gearing. The tare weight of the vehicle is 
2 tons 19 cwt. 2 qr.; with water and fuel in running order it 
weighs 3 tons 8Scwt. It is designed to carry a load of 3} to 
4} tons. The body of the vehicle isa trolley with an area of 
65 square feet. Two ratios of gearing are provided, viz., 
13°7 to 1 and 8°4 to 1. 
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The Clarkson and Capel steam lurry is built to carry four | difficulty, and on the 27th the vessel proceeded to sea for her 
tons. The frame is constructed of channel steel, and to this | thirty hours trial at one-fifth power. The results of this 
the boiler, machinery, and springs, as well as the platform | trial are tabulated below. The trial passed off most satis- 
and cab, are attached. The boiler is of the vertical type, | factorily, no difficulties of any sort being experienced, the 
with small inclined cross tubes of steel. There are 66 square | machinery running very smoothly without the slightest 
feet of heating surface, which are supplemented by 14 square | signs of heating. It will be noticed that the coal consump- 
feet of heating surface in a copper feed coil that is located in | tion is 1:84 per indicated horse-power. It should be men- 
the uptake. The boiler feed is automatically controlled by a | tioned, however, that the modifications which have been 
patent reciprocating float gear, which relieves the driver’s | made to the auxiliary exhaust system in several recent ships, 
attention from the water gauge. A pump, driven by the | with such successful results in the matter of coal consumption, 
main engine, operates in conjunction with the float gear, | could not be carried out on board the Ocean without delaying 
but an injector is provided as a stand-by. The boiler is | the trials, and it was therefore decided that these modifica- 
heated by an oil Bunsen burner, in which the oil is | tions would be made after the ship was taken over. The 
vaporised in a heated tube, and a regulated jet of vapour | further trials are being continued this week. The Engineer- 
induces with it a suitable proportion of air, which passes | in-Chief’s department of the Admiralty wa; represented on 
into a mixing chamber, and from this chamber the mixture | the trial by Mr. Ellis, the machinery being in the charge of 


SPRING DRIVER, STEAM CARRIAGE AND WAGON CO.'S LURRY 


| Mr. D. C. Beadon on behalf of Messrs. R. and W. Hawthorn, 


isues through regulated openings, and is burned. The 
| Leslie, and Co. 


engine is a two-cylinder compound of the marine type, 


enclosed and self-lubricating by an oil force pump and dis- Mean results of thirty hours’ trial. 


tributing tubes. It has Stephenson link gear and piston Sterboard Port 
valves to both cylinders. The high-pressure cylinder is 210 
23in. diameter ; low pressure, 6in. diameter by 4in. stroke. Mean steam at engines .. 1 184 


vided corresponding to six and two miles an hour. The | Mean revolutions .. 
exhaust steam is dealt with by an atmospheric condenser | a: = mer 
y a sp enser | Mean pressure in cylinders, Intermediate 16°2 15°4 
fitted into the roof of the cab, a propelling fan being used to | (Low 46 7 
circulate the air for cooling purposes. The condensed steam | .. £06 £66 
returns to the water tanks that are located in front on each \ 
side of the boiler. The oil tanks are located in the rear of | _—Total indicated horse-power.. |. 1. 1. 1. 1431 *) 1336 
the car. A steam brake is fitted to each of the driving | Gross total indicated horse-power . 2767 
wheels, and comes into operation by a reverse movement of | oon a indicated horse-power .. See 


the steam regulation lever. Another brake in the form ofa 
band on the engine shaft is operated by a foot lever, 
this is the brake ordinarily employed, the steam brake 
being used for emergencies. The level platform area is | 
66 square feet. 
The following awards have been made by the judges :— | 
Class B, gold medal to the Steam Carriage and Wagon Com- | 
pany, Chiswick, and silver medals to Bayley’s, Limited, and 
the Lancashire Steam Motor Company. In Class D the Court of Appeal on Friday, July 14th. It was an appeal from a 
gold medal has been awarded to the Steam Carriage and | decision of a judge in the Derby County-court. The appellant 
Wagon Company, of Chiswick. | was a foreman in the employment of the respondents. He had a 
We would suggest that for future competitions, to ensure | 8en¢ral supervision of the weaving department, where about wenn | 
more reliable entries, a larger entrance fee than at present | EE and ten men were engaged. It was his practice, althoug 
A : : | he was not employed for the purpose, to set up and adjust the 
be charged, a portion of which might be returned when the hi Ho anmekt cut cards for and set up the work upon 
vehicle entered puts in an appearance for the tests. the Jacquard frames. In November last, while thus occupied he 
)i amputated. Fora month after the accident he 
< | to attend the infirm to have his hand d but he was, 
STEAM TRIALS OF H.M.S. OCEAN. | nevertheless, able regs the work of a superintendent at the 
Tae first-class battleship Ocean, which has been built | fad rovisisly done, hi’ duty after the accident being entirely 
at H.M. Dockyard, Devonport, and engined by Messrs. that of asupervisor. He received the same wages, ¢.g., £3 a wee 
R. W. Hawthorn, Leslie, and Co., of Newcastle-on-Tyne, after the accident, but it was admitted by the respondents that his 
commenced her contract trials last week, as already stated | wageearning powerasforeman had been diminished. Therespondents 
in our report of the proceedings of the Institution of | contended that there was no evidence of disablement for a period 
Mechanical Engineers at Plymouth. of two weeks from ‘‘ earning full wages” at the work at which he 
This vessel is the first ship of the Canopus type to undergo | been employed within Sec. 1, Sub-sec. 2, (a) of the Workmen's 
Compensation Act. The County-court Judge found (1) that the 
her steam trials, and is also interesting as being the first fter th ident Seg eae hat 
battleship in H.M. service which has been tried with Belle | veers et ee eect of service; (2) that the appellant had 
ville boilers, although, of course, many cruisers have passed 
= passed | not been disabled for a full period of one fortnight, and that he 
through their trials fitted with this type of boiler. She is | was not entitled to compensation. 
also of interest as being the first battleship of modern type _ The appeal was allowed. In the course of his judgment, Lord 
which has ever been built at Devonport, although two other Justice A. L, SmrTH said :—The question is whether, when a work- 
vessels, the Implacable and Bulwark, of this class are now | man by reason of an accident arising out of, and in the course of 
in hand at that dockyard. The main propelling machinery | his employment, has had a thumb cut off, and has thereby become 
of the Ocean consists of two sets of vertical three-crank 


a mutilated man for life, he is prevented from obtaining compen- 
triple-expansion engines. The diameters of the cylinders are | S2tion under the Act. It was proved that the injured workman at 
30in., 49in., and 80in. by 5lin. stroke, and the engines are 


the time of the accident was in the service of the respondent at a 
designed to run at 108 revolutions per minute for indicating | sone 
full power. All the cylinders of the engines are fitted with 


| and partly of adjusting machinery, and that although during the 
‘ : 5 5 | two weel:s immediately after the accident he continued to give 

separate liners, the high-pressure cylinder being actuated by 

a piston valve, and the intermediate and low-pressure 


| supervision, he was unable during that time to adjust machinery. 
cylinders by double-ported slide valves. All the valves are 


unt-court Judge. e foun at the a ant was not disable: 
worked by ordinary double-bar link motion. The bed plates | for a full two wooks from earning full wages at the work at which he 
are of cast steel, the back columns being of cast iron, and the | Was employed. The meaning of the Sub-section, in his judgment, 
front columns wrought steel. The condensers, which are of WS that if the accident be of such a nature that the man is by 
cast gun-metal, have a total cooling surface of 14,500 square | '@¥ entitled, during the two weeks immediately following the 
feet. All the auxiliary machinery usual in vessels of this | to 
clans tenn foots htedl | which he was omployed before the accident, then such an accident 
The boil hi L ; is not to give rise to a claim by the workman against his master. 
_The boilers, which are twenty in number, are of the Belle- | [f the master out of feelings of compassion and generosity, as 
ville type fitted with economisers, ten of the boilers | happily is often the case, continues to pay the full wage though not 
having nine elements and ten having eight elements. The under legal obligation to do so, that does not bring the case within 
tubes, which are all of solid drawn steel, galvanised exter- 
nally, are 44in. outside diameter in the generator elements, 
and 23in. diameter in the economiser elements. The total 


the Sub-section. We have always held that a finding of fact by a 
County-court Judge binds us—it is only on a matter of law that 
there is an appeal. Nevertheless the finding of a fact may be 

heating surface is 35,715 square feet, of which 24,155 square 

feet are in the generator elements and 11,560 square feet in 

the economiser elements. The total grate area is 1035 square 


WORKMEN’S COMPENSATION CASE. 
July 14th.—Court of Appeal.—Plaintiff, Chandler; defendants, 
Smith and Son. Judgment was delivered in this case by the 


wrong in this sense, that there may be no evidence to justify such 

finding. In the present case it was shown that the appellant had 

been prevented from doing manual work, and indeed an additional 
| hand has been employed at an extra wage to do that work. In 
| my judgment there is no evidence that the workman would have 
legally demanded wages at the old rate, and there is no evidence 
that the payment of the full wage was not an act of e on the 
part of the master. For these reasons, I am of opinion that the 
appellant is entitled to succeed in his appeal. 

Lord Justice RicBy delivered judgment to the same effect. 

With regard to the assessment of compensation, VAUGHAN 
Wituiams, L.J., said :—The measure of compensation allowed by 


eet. 

The boilersare arranged in three water-tight compartments, 
in two groups of eight and one group of four. The steam 
pressure is 3001b. per square inch in the boilers, which is 
reduced to 250 lb. at the engines by means of Belleville 
reducing valves, The contract trials specified are as follows: 
(1) at (2) a thirty hours’ trial at 
one-fifth power, 7.e., 2700 indicated horse-power ; (3) a thirty | 
hours teal at” 10300 indicated horsepower; (8) am eight | wil gre the workman nothing, canbe truly sud 
hours’ trial at fuli power, viz., 13,500 indicated horse-power. | weekly earnings of the workman before the accident and the 

On July 26th the vessel was taken to sea for her preliminary | amount which he was able to earn thereafter. The judgment of 
trial, and the machinery was worked gradually up to about | the County-court Judge was not wrong in awarding no compensa- 
100 revolutions. Everything worked without the slightest | tion, but as the question of liability, as well as the question of 


amount or duration of compensation, is to be settled by arbitration 

it seems to me that the Judge should have made a declaration of 
liability, and adjourned the question of the amount and duration of 
compensation. It seems only reasonable that the fixing of the 
amount of compensation may be postponed until the facts are 
ascertained upon which the measure is to be applied. I prefer 
this course to that of awarding a weekly payment of one penny 

and then applying the provision of Sec, 12 of Schedule 1, : 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinicns of our 
correspondents. ) 


THE TRANS-SIBERIAN RAILWAY. 


Str,—Would you be so kind as to give me the following infor. 
mation, if you have it at hand, and if not, can you refer me to 
such quarters where it can be obtained ? 

(1) What is the present eastern terminal of the Trans-Sibarian 
Railway? (2) What is the present estimate of the Russian 
Government as to the date of the completion of an all-rail routs 
to the Pacific Ocean’ (3) Has any construction from the Pacitic 
Coast been started, and if so, how far has it advanced! (4) Is 
the present eastern terminal at the end of an all-rail route, or 
does part of the trip have to be made on river steamers! (5) Is 
construction ‘ee pushed at the present time to and from the 
Pacific Ocean? (6) As matters now stand, what distance would 
have to be gone over on horseback, or by means of other animal 
transportation, in order to reach the Pacific Ocean after leaving 
the eastern terminal of the railway ? 

The foregoing is quite a formidable set of questions, and I trust 
I am not imposing upon you in asking them. I have tried in every 
direction in this country to get this information, and so far have 
failed signally. If you can answer any or all of the questions, or 
else put me in the way of getting answers, the favour will be most 
thoroughly appreciated. 

Jno, Nisper, 
4035, Morgan-street, St. Louis Mo., U.S.A., June 24th, 


[In reply to our correspondent, we may state :—(1) The present 
eastern terminal point of the Trans-Siberian Railway is Krasnoy- 
arsk, (2) Thedate for the completion of an all-rail route to the 
Pacific Ocean is fixed by the Russian Government at 1906. But 
there are difficulties ; the first route through Eastern Siberia is 
abandoned as being too expensive, The Mongolian route may also 
be modified, and laid through Peking to Niu-Chwang, Talien- Wan, 
and Port Arthur. Vladivostock is almost certain to be replaced 
for war pu by Port Arthur. (3) The section leading from 
Viadivostock to Khabarovsk has long since been completed, 
(4) There is direct and unbroken rail communication to Krasnoy- 
arsk, the present eastern terminal point of the Trans-Siberian 
Riilway, and without other means of conveyance, (5) In the 
middle section of the line, the Baikal section, with train-ferries 
across Lake Baikal is being pushed forward, but it is intended 
ultimately to lay the line around the southern end of the lake. 
The line from the Pacific Ocean end in China is also being rapidly 
pushed forward, and the old route referred to in question (3) 
will not be continued. (6) From Krasnoyarsk to Khabarovsk there 
are parts completed on the middle section, but not yet thrown 
open to traffic. Where riding is necessary, it is advisable to 
journey on horseback,—Eb. E. 


THE DUM DUM BULLET, 


Sin,—I note your article on the Dum Dum bullet, and it may 
be of interest to your readers to know that the latest pattern 
small-bore rifle bullet used in the Russian army is, if anything, far 
more cruel, and produces a far more ragged and unhealable 
wound than any other at present in use, The exact construction 
of the bullet I cannot give, but this is what the Russian authorities 
claim for it: —It makes a small hole at entry, but immediately on 
striking ‘‘somersaults” through the flesh, producing an outlet 
from 2in. to 3in. diameter in its passage, pulverising and macerating 
the flesh in such a manner as to render an unhealable wound if in 
the body, and certain amputation in the case of a limb being 
struck. ‘The lead interior is entirely covered with a nickel sheath, 
but whether the lead is hollow at the apex or not I cannot say, 
though the result points to this, On striking the bullet does not 
crumple up, it simply ‘‘ somersaults,” 

It seems rather out of place fora great Power using such a 
missile to show its humanity by condemning the — 

“AIRPLAY, 


TRAIN SERVICE. 


Sir -—I am sure all must be greatly interested in the article in 
THE ENGINEER of this week upon the long, unbroken runs, and 
speed obtained, on British and foreign railways, I am an old 
grey-bearded broad-gauge man of the days of Gooch, eo | years 
ago and more ; and upon reference to a paper hereon, read before 
the Society of Civil and Mechanical Engineers, by Mr. H. Michell 
Whitley, C.E., in April, 1884, I find the following statement :— 
‘*In May, 1848, the Great Britain, broad-gauge engine, took the 
Bristol express from Paddington to Didcot, 53 miles, in 47 
minutes, or 68 miles per hour, and during the run a maximum 
speed of 75 miles per hour was attained.” 

I was employed at the Swindon Works in 1848, and a common 
expression among us was, ‘‘ What will be done in fifty years hence, 
shonld any of uslive to see?” Ihave iived more than the fifty 
years, and have read with much interest the very able article in 
THE ENGINEER in 1899, . 


Eastbourne, July 31st, SHEWARD. 


THE CORNISH ENGINE AND THE WILLANS ENGINE. 


Srr,—In your leading article this week on the Cornish engine, 
you speak of it as an engine whose days are numbered. This is 
doubtless true as to its well-known mine-pump form, but that 
feature, which you correctly say causes ‘‘the difference between 
it and all other forms of the steam engine to be radical and com- 

lete,” is in no danger of being abandoned, It is the most 

istinctive feature of one of the most successful of modern engines 
—the Willans engine—which shows no sign of becoming ‘ purely 
historical,” save in the sense in which all remarkable successes are 
historical. Mr. Davey’s single-acting compound Cornish engine, to 
which you refer, will no doubt show as good results amongst 
pumping engines as the Willans engine has shown amongst other 
engines used for less special purposes, but it is right to point out 
that the Willans engine is a Cornish engine ; and that it obtained 
from the Cornish cycle—many years before Mr. Davey’s excellent 
engine was brought forward—all those economical advantages 
which = be expected to result from combining the use of that 
cycle with a large ratio of steam expansion and high rotative 
—_ You refer at the end of your article to the adoption of 
the Cornish cycle as the reason for the popularity of not a few 
high-speed single-acting engines, but Ce of it as a fact “liable 
to be overlooked by their makers.” Will you allow me to point 
out that the application of the Cornish cycle in the Willans engine 
was fully discussed by me in a paper read in 1895 before the 
Institution of Electrical Engineers, and that this paper can hardly 
be unknown to any maker of single-acting engines who has 
adopted the same arrangement since the expiry of the original 
patent of the late Mr. Willans ? 


Rugby, July 29th. Mark Rosinson, M., Inst. CE. 
. (Chairman of Willans and Robinson, Limit od). 


= 
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RAILWAY MATTERS. 


Ir is reported from Rome that an agreement has been 
come to between the Governments of Great Britain and Italy, for 
the construction of a railway from Kassala to Keren and 
Massowah. 

Tae whole of the main line, stations, and tunnels of 
the Central London Railway are now completed. It has been 
found necessary to obtain an extension of time for completing the 
whole system, and powers have had to be obtained to increase the 
amount authorised to be paid out of capital during construction, 


A VIENNA newspaper is responsible for the statement 
that an Eaglish syndicate proposes to construct a railway on the 
attern of the Swiss mountain railways, up the Raxalpe, 6400ft. 
Ri bh, the second highest peak in the Semmering district near 
Vienna, and to build a large hotel with all modern improvements 
and comforts. 


Tae London and North-Western Railway Company 
has given notice that on Saturday next the whole of the day and 
half-day, and also short-date and long-date excursions will be with- 
drawn, ‘ais applies to every station on the system, and the 
reason assigned is that the officials are called upon by the Govern- 
ment to carry volunteers, and, with their heavy tourist traffic in 
addition, they cannot run excursions, 


Tur directors of the London and South-Western 
Railway Company report the total receipts from revenue for the 
half-year—exclusive of the Southampton Docks—was £2,042,219, as 
compared with £1,929,057 last year, being a gain of £113,162. 
The expenditure was £1,190,619, against £1,132,042, being an 
increase of £58,577. The percentage of a was practically 
the same—viz., 58°30, as compared with 58°69 last year. The 
receipts from the Southampton Docks show a gain of £3819, but 
there was an increase in expenses of £6307. The number of 
passengers carried was 1,715,825, 


In Sweden a new branch line, 9 kiloms. long, from 
Gellivare to a new iron ore mine, called Kaskuls Kulle, has been 
constructed during last year. The mine to which the railway leads 
is expected to give a traffic of 80,000 tons, ‘The Gellivare Rail- 
way to the Norwegian frontier is now under construction, and a 
great number of men is being employed in the work. The rail- 
way is to be opened for traffic right through to Ofoten, on the 
Coast of Norway, in 1903. The Government main railway to the 
Finnish frontier is also under construction, whereof the section 
Boden-Kalix River is to be opened for traffic in 1901. 


WE understand that the equipment of heavy electric 
locomotives for tunnel service on the Baltimore and Ohio Railroad 
through the city of Baltimore, Md., is not used to nearly the 
extent that was originally anticipated. The delay caused by 
coupling and uncoupling the electric locomotives is so serious that 

ractically all the passenger trains and about 25 per cent. of the 
freight trains are pulled through the tunnel by the steam locomo- 
tives, the steam and gases from which are not as serious as was 
anticipated. The result is that the generating station has con- 
siderable surplus power, which is sold to the surface railways, 


AcTinG upon the report of Professor Kennedy, the 
Highways Committee of the London County Council have recom- 
mended that the estimate submitted by the Finance Committee 
for £10,000 be approved ; and that the Council do anthorise the 
expenditure by the Highways Committee of that sum for the pre 
paration of plans, specifications, and estimates, and other pre- 
liminary expenses, in connection with the reconstruction, for the 
experimental use of underground systems of electrical traction, of 
that part of the London County Council tramways between West- 
minster Bridge and Tooting ; and that the Committee be authorised 
to make all necessary arrangements for the purpose above referred 
to. 


On Tuesday a short length of new line belonging to the 
London and North-Western Railway, and extending from Ash- 
bourne to Buxton, was opened for traffic. It opens out Dovedale, 
one of the most charming districts of Derbyshire, without destroy- 
ing or prejudicing its beauties. e length of the line, exclusive 
of an old portion of the High Peak Railway, which has been 
brought into use, is 135 miles, There is a tunnel at the Ashbourne 
extremity, and a good many engineering difficulties have had to 
be surmounted. The line passes through Thorpe near the 
southern entrance to Dovedale, on to Tissington, famous for its 
well-dressings, Alsop-en-le-Dale, Hartington, Hurdlow, Hindlow, 
and Parsley Hay. 


Tue first sod of the South Yorkshire extension of 
the Hull and Barnsley Railway at Wrangbrook was cut on Friday 
last. The new line will be about nine miles in length. It com- 
mences by a junction with the Hull and Barnsley Railway at 
Wrangbrook, passes through South Elmsall, Hickleton, Thurnscoe, 
and Bolton-on-Dearne, terminating at Wath-upon-Dearne. In its 
course it connects Hickleton Main Colliery, Wath Main Colliery, 
and Manvers Main Colliery, and arrangements will be made to form 
a junction with a new pit to be sunk at Frackley. A large traffic 
with these collieries is anticipated after the opening of this new 
junction. The line has been laid out, and will be constructed 
under the superintendence of Mr. R. Pawley, engineer to the 
Hall and Barnsley Company. ‘he contractors are Messrs, Walter 
Scott and Co., London and Newcastle, 


Increase in| Gross | Working Net 
capi , Revenue. | expenses. | earnings. 
expendi- | Aggre- Aggre- Aggre- 

ture. gate. gate. gate. 

New South Wales 9,129,446 | 22,692,498 | 18,495,895 | 9,196,608 
Victoria.. .. .. .. «.| 9,896,087 | 28,270,785 15,102,357 | 8,168,428 
South Australia.. .. ..| 8,187,910 | 8,321,653 | 4,654,160 | 3,667,493 
Fy an ad years) ..| 4,590,168 | 7,298,981 | 4,659,263 | 2,689,718 
New Zealan +. se «+| 2,072,554 | 9,018,525 | 5,688,081 | 3,830,444 
Tasmania .. .. .. ..| 2,858,7' | 1,187,279 955,421 181,858 
West Australia (from 1889), 1,488,741 1,224,196 802,624 | 421,572 

Northern Territory (from 

1890... 69,743 | 92,219 75,448 16,771 


Ar the half-yearly meeting of the Metropolitan 
Railway Company, the chairman, Mr. J. Bell, said :—‘‘ From 
the moment when Sir Edward Watkin ceased to take an active 
part in the management and policy of the two undertakings, the 
policy of the Great Central Company underwent a distinct c ange, 
and that changed policy it had been their unpleasant daty to resist 
in Parliament year by year. In the several Parliamentary conflicts 
they had never been the aggressors, but throughout had taken no 
action but a defensive one, The hope that was expressed in the 
report that there would be no necessity in future to oppose Bills 
of the Great Central Company, and that the traffic might be 
worked satisfactorily, and to the benefit of both companies, was 
one that he was sure they all desired to see realised. Of course 
very much would depend in the future as it had done in the past 
on the Great Central Company itself, for he should decline 
to be a party to any sacrifice of their interests even to secure 
peace, which he desired as strongly as anyone could do, As re- 
garded the new line sanctioned—if it was made—there would have 
to be a heavy compensation bill paid to them, and it was difficult 
to see what advantage the Great Central Company would secure 
by the new line.” 


NOTES AND MEMORANDA. 


An Italian naval engineer, named d’Asar, is said to 
have invented an apparatus for telephoning without wires, which 
in principle resembles that of Signor Marconi. 


Protective decks of 2in. nickel steel plate are to be 
used on the six new cruisers for the United States navy. This 
will involve the widening of the ships about 12in., and wi!l add about 
£3500 to the cost of construction of each ship. 


An American electrical contemporary recently set a 
competition for a name for an electrically-propelled carriage. 
About four hundred names were suggested, from which we have 
selected the following: — Accelawatt, Equine-nit, Bacrotom, 
Automo, Aut, Faraday, Autopropelectric, Electragon, Trolley-Ho, 
Moto, Locomobile, Telecar, Electrapel, Autogo, Autovolt, Elecar, 
Pacolet, Franklin, Automote, Chevaless, Moby, Plantemobile, 
Electrola, Antihorse, Voltcar, Quatrecycle, Odomotor, Autema. 
‘* Electromobile” was the name adjudged the most suitable. 


THE average daily supply of water to the metropolis 
delivered from the Thames during the month of May was 
115,203,735 gallons; from the Lea, 54,382,200 gallons; from 
springs and wells, 37,261,825 gallons ; from ponds at Hampstead 
and Highgate, 224,121 gallons, The last is used for non-domestic 
purposes only. The daily total was, therefore, 207,071,881 gallons 
for a population estimated at 5,933,154, representing a daily 
consumption per head of 34°90 gallons for all purposes. The 
relative proportions of the supplies from the above various 
sources were as follows :—From the Thames, 55°63 per cent.; from 
the Lea, 26°26 per cent.; from springs and wells, 18 00 per cent.; 
from ponds, 0°11 per cent. 

One of the first United States battleships, the 
Chicago, has recently been reconstructed. The motive power 
has been increased from 5000 to 9000, and the speed from fifteen 
to eighteen knots. The old boilers, of the externally-fired return- 
tube cylindrical type, have been replaced by six of the Babcock and 
Wilcox type, and four Scotch boilers. With a view to testing the 
merits of nickel steel for boiler construction, one of the Scotch 
boilers was built of this material, and if the results in respect of 
corrosion and general durability are satisfactory, it is probable 
that nickel steel wil] be largely adopted for boiler construction. 
The greater tensile strength of the alloy, as compared with 
common commercia] steel, will enable a considerable reduction to 
be made in the total weight of boilers for a given horse- power, 


A PROMINENT American manufacturer gives the 
following specification as proper for nickel steel parts of 
locomotives :— 

| ga | 
[Sed 88 | 
Three per cent. | & | 
nickel steel. 2% 2 | ae Elastic limit. 
| pe. in. 
Crank pins .. 78,000 84,000 | 25in2 4 of ultimate ) 
Piston-rods .. .. 78,000 84,000 | 25in2 | ‘ 
Driving axles 74,000 | 80,000 | 30in2 ‘a “a 33 
Side rods .. ..| 60,000 68,000 | 25in2 
Fire-box plates .. 60,000 68,000 | | ,, 
Staybolts .. .. 58,000 | 66,000 20 in 8 | 


Maximum P. 0°03, S. 0°08, Mn. 0°40, C. 0°25, Si. 0°03 


Ir is stated that the 16in. 126-ton gun which is now 
being built at the Watervliet arsenal, in the United States, will have 
a range of action of 20°978 miles, Major Ingalls, a recognised 
authority on ballistics in America has prepared a firing table for 
the 16in, gun, which shows that the above range is attainable on 
a muzzle velocity of 2600 foot-seconds, The angle of elevation 
necessary for the piece he estimates at 40 deg. The trajectory, 
or path described by the projectile, which Major Ingalls has plotted 
shows that in ranging to $9978 miles the shell will reach a maxi- 
mum elevation of 30,516ft. The weight of the projectile he 
assumes to be 2370 1b. On a muzzle velocity of 2 foot-seconds, 
the calculations show a range obtainable of ,13°971 miles, This 
latter range yields a maximum elevation in flight of 19,302ft. As 
in the former case, the gun attains the lesser range on an angle of 
elevation of 40deg. The greatest range ever attained in the world, 
says the Scientific American, was recorded by a Krupp 9°45in. gun 
on the Meppen range in Germany. The shot was fired in the 
presence of the Emperor on April 28th, 1892, The range was 
measured, and Sond to be 22,120 yards, roughly, 124 miles. The 
greatest height reached by the Krupp shell in its flight was 
21,456ft. The time occupied between the firing of the gun and 
the striking of the projectile was 70°2 seconds. 


Tue principal dimensions of the new United States 
battleship Kearsage are as follows :—Length, 368ft.; beam, 
72ft. 2hin.; mean draught, 23ft. 6in.; displacement, 11,525 tons, 
The protection at the water-line will consist of a belt of Harveyised 
steel, which tapers amidships from 164in. atits upper edge to S4in. 
at its bottom edge. It is 74ft. deep, 3ft. being above and 44ft. 
below the water-line. This belt maintains its full thickness, as 
given, throughout the wake of the engine and boiler space and 
tapers ually to 4in. at the bow. stern, it reaches a point 
aft of the after barbette. Above this belt is a flat deck 2in. in 
thickness, which extends over the engine and boiler spaces. It is 
continued forward to the bow and aft to the stern in a curved or 
turtle-back form. Above the armoured deck the sides are pro- 
tected by 5hin. of Harveyised steel to the level of the main deck, 
and this armour is also continued to the level of the superstructure 
throughout the whole length of the central citadel. There are 
heavy armoured bulkheads extending athwartships from side to 
side, which inclose the bases of the barbettes. The secondary 
battery within the citadel is also protected by 54in. transverse bulk- 
heads. The 6-pounder battery of twenty guns is disposed eight on 
the berth deck and twelve on the superstructure deck, while the 
six 1-pounder guns are placed in the military tops. The vessels 
each carry four torpodo tubes, 


A sertEs of tests covering a period of two years to 
determine the corrosion of certain alloys and metals, has just been 
completed by the German Admiralty. The alloys represented in 
the tests were of the following character :—Copper alloys rich in 
zinc, bronzes containing Jittle zinc, pure tin bronzes, pure alu- 
minium bronze, and iron aluminium bronze, The results were as 
follows :—In the experiments on atmospheric deterioration ,it was 

roved that while iron bronze alloys suffered practically no injury 
in two years’ exposure, those alloys which contain much zinc are 
more subject to decay. Of the specimens immersed in sea water 
in contact with iron, the iron, tin, and aluminium bronzes showed 
very little deterioration. After from two to 24 years’ submersion, 
there was no marked difference in appearance, no loss of weight, 
and no reduction of strength. Iron bronze in contact with tin 
bronze showed a serious loss, one specimen in two years’ immersion 
losing two-thirds of its strength and four-fifths of its elongation, 
the material being partially destroyed by the dissolving out of the 
zinc, Similar effects were shown in the case of cast and wrought 
bronze. A wrought plate of iron bronze submerged in contact with 
a cast plate of the same material lost about 60 per cent. of its 
strength in two years. The conclusion deduced by the Admiralty 
from these tests is that the corrosive action between different metals 
depends upon their relative position in the electrical scale, the 
electrical relation of the metals in respect of corrosion being the 
same as in galvanic action. Thus pure aluminium bronze, which is 
practically proof against the corrosive action of sea water when in 
contact with metals which are electro-negative towards it, is quickly 
destroyed while in contact with electro-positive metals, 


MISCELLANEA. 


THE appointment of Mr. James McKechnie, chief of 
the engineering staff at the Naval Construction Works, Barrow- 
in-Furness, as-a director of Messrs. Vickers, Sons, and Maxim, 
Limited, is announced. Mr. McKechnie was formerly of the 
Clydebank Engineering Company, Glasgow, and subsequently was 
for several years associated with the Spanish Admiralty. 


WE have received from Messrs. Geo. Falkner and Sons, 
of Manchester, a copy of the third edition of Mr. L. B. Well’s, 
M. Inst, C.E., small-scale map of the canals and navigable rivers 
of England and Wales. The map has been brought up to date, 
and the junctions of the various canal systems are now indicated, 
making it much more useful both for commercial and pleasure 
purposes, 

THE general passenger agent of the New York Central 
and Hudson River Railroad has determined to establish an electrio 
cab and carriage service at the Grand Central Stationin New York 
City. A charging station and a general repair shop for the electric 
vehicles will be built in the station. The cabs are to be owned and 
operated by the railroad company. It is said that one hundred 
will probably be installed as soon as the station is compieted. 


A pDEpuTATION from the Iron and Steel Institute, con- 
sisting of Sir W. C. Roberts-Austen, K C.B., F.R.S., president ; 
Sir Lowthian Bell, Bart., F.RS.; Mr. E. P. Martin, past-presi- 
dents, and Mr. Bennett H. Brough, secretary, recently waited 
upon the Queen for the purpose of presenting to her Majesty an 
illuminated address and the Bessemer (old Medal, in commemora- 
tion of the great progress made in the iron and steel trade during 
the Queen’s reign. 


On Tuesday last the Bridges Committee of the London 
County Council obtained from the Council sanction to expend 
£40,000 beyond the estimate of £74,000 for the acquisition of pro- 
perty required in connection with the re-building of Vauxhall 
Bridge. The Committee explained that the excess had occurred 
chiefly on account of the excessive verdicts given on the claims of 
the Clothworkers’ Company and Messrs. Francis and Co. These 
verdicts amounted to £46,786, the Council’s valuation being 
£33,000. The cost of reinstating some warehouses on very ex- 
pensive sites was responsible for the rest of the excess, 


Durine the Welsh coal strike last year attention was 
directed to the development of the mines in the province cf 
Asturias, in the north of Spain. Large sums of money were 
invested in new machinery for working the mines, and in supplying 
plant for the speedy shipment of the coal. During the year some 
80,000 tons of Asturian coal were used in Barcelona, being about 
double the quantity introduced in the previous year. The average 
price was about £1 per ton in Barcelona. Unfortunately, says a 
British consular report, the impetus thus given to the Spanish 
coal trade seems to have acquired a permanent character. 


Tue Public Control Committee of the London County 
Council have recommended that the Committee be authorised to 
take the necessary steps for enforcing in the county of London 
Section 114 of the Railway Clauses Consolidation Act, 1845, which 
requires that every locomotive shall be constructed to consume its 
own smoke, and Section 19 of the Regulation of Railways Act, 
1868, which provides that if a locomotive is constructed to con- 
sume its own smoke, but fails to do so as far as practicable at the 
time charged in the complaint, the railway company owning such 
pce ste shall be deemed guilty of an offence against the section 

rst named, 


THERE are six new tunnel projects for Greater New 
York, not including the long-talked-of rapid transit railway tunnel 
lengthwise of Manhattan Island. Assuming the estimates of the 
projectors to be correct, the total cost of these six tunnels will 
reach eight million pounds. The various projects are as follows :— 
The Hudson River Tunnel Company, fora structure from 15thstreet, 
Jersey City, to near the foot of Moreton-street in Manhattan, the 
total cost of which will be more than 14 million pounds ; the Man- 
hattan Tunnel Railway Company, from Chambers-street and West 
Broadway to some point in Jersey City, to cost 1} million pounds ; 
the Manhattan and Jersey City Tunnel Company ; the New York 
and Long Island Terminal Company, connected with the Long 
Island Railroad, for a tunnel from the Flatbush Avenue Station of 
the Long Island Railroad, in Brooklyn, to some point in Cortlandt, 
street, Manhattan, between Broadway and West-street, capital 
£1,800,000 ; the New York and Brooklyn Railway Company- 
which is planned to connect the City Halls of the two boroughss 
at a cost of not less than 1} million pounds, The three tunnel‘ 
first named are to be under the North River, and the others under 
the East River. 


A report from the Highways Committee of the 
London County Council, presented on Tuesday last, contained the 
following recommendations:—(a) That the clerk do give one 
month’s notice to each member of the Council, in accordance with 
Section 3 of the Light Railways Act, 1896, and the rules made by 
the Board of Trade with respect to —— to the Light Rail- 
way Commissioners under that Act, that a special meeting of the 
Counci! will be held at the County Hall, Spring-gardens, on 
October 17th next, for the purpose of considering and deciding 
whether the Council shall make application under the said Act to 
the Light Railway Commissioners for an order authorising the 
construction of certain light railways, to be specified in the notice 
convening the meeting, and, in the event of the Council deciding 
to make the said application, of passing the necessary resolution 
or resolutions for the purpose. (+) That the Highways Committee 
be authorised to make all necessary arrangements with respect to 
the preparation of plans, estimates, &c., in connection with the 
proposed construction of certain light railways within the county 
of London, and for this purpose to obtain such expert advice and 
assistance as may be requisite. The report was agreed to. 


Tur Water Committee of the London County Council 
have issued a report on the Water supply of the metropolis, in 
which some interesting figures are given relative to the state of 
the rivers Thames and Lea, resulting from the recent dry weather. 
The Committee point out that both in May and June of the present 
year the Thames has fallen far below not only its average flow, but 
even below the flow of 1898, On the other hand, the quantity of 
water abstracted by the companies is greater this year than it was 
last year. The average daily draught on the Thames in June, 
1898, was 120,000,000 gallons, whereas that in June, 1899, has been 
131,800,000 gallons. The quantity left to pass over Teddington 
Weir has been consequently much below that of last year. The 
smallest flow on any one day in June, 1898, was 245,500,000 

lions, whilst in June, 1898, it was only 158,300,000. The 

ommittee are advised that a careful study of the rainfall and 
evaporation in the months of July to October during a long 

riod of years leads to the conclusion that even if a wet summer 
intervenes the actual total natural flow of the Thames during the 
next three months will be considerably below 300,000,000 gallons. 
Out of this amount the companies will probably require rather 
more than 130,000,000 gallons, and the result will be that the actual 
flow at Teddington will in no case be more than 170,000,000 
gallons, and if the drought continues will fall to a very low figure 
indeed. The total quantity which the companies collectively are 
authorised to draw from the Thames is, first, 130,000,000 gallons, 
which they may draw without any restriction ; and, secondly, 
25,500,000 gallons, which can only legally be drawn from the river 
when it is in such a condition that after the companies have taken 
their water there remain 200,000,000 gallons left to run over 
Teddington Weir. It appears that in June the draught on the 
Thames has exceeded the 130,000,000 gallons a day. 


Tue following figures show the extent of the development 
of Australasian railways during the eight years ending 1896 :— 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GgROLD AND Co., Vienna. 

F. A. Brockxnaus, 7, Kumpfgasse, Vienna 1. 
CHINA.—Keiy anp Watsu, Limirep, Shanghai and Hong Kong. 
AND Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. Leipzic. 
F. A. Brocknavs, Leipzic. 
INDIA.—A. J. Compripck anp (o., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxscuER anv Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
anp Watsu, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Rickgr, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon Gorcu, Long-street, Capetown. 
A. THompson anv Co. 33, Loop-street, Capetown. 
J.C.Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anp Gotcu, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MontTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF News Co., 8$and 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anv Watsu, Limirsp, Singapore. 
anv Co., Colombo. 
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TO CORRESPONDENTS. 
*," In order to avoid trouble and confusion we find it necessary to inform 
y, ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
*,* All letters intended for insertion in Tom ENainegr, or containing 
“questions, should be ied by the name and address of the writer, 
not necessarily or em but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

I. E, L.—You had better use a 1} to 2-horse power dynamo, which should 
cost from £25 to £80 delivered. You will probably not need an 
accumulator if the power at your disposal is steady and is available at 
all times when you require light. 

H. R —(1) Hollow fire bars with water circulating in them are used 
alm«st exclusively in America for burning anthrecite for steam rais- 
ing. (2) We could not offer an opinion without a careful investigation 
of the whole matter. You would do well to put it in the hands of an 
expert. (%) See Toe Enoingsr, vol. lxxxv., page 115; vol. Ixxxvi., 
pages 43 and 200; vol. Ixxxvii., page 260. See also Maxwell's book on 
** Destructors,” published by Sanitary Publishing Company, and Col. 
Moore's bo-k, by Batsford. 


INQUIRIES. 


LEATHER LINK BELTING. 


S1r,—Can any one favour us with the name of a firm making leather 
link belting with steel links inserted to prevent stretch ? J. G. A. 


LEAD SQUIRTING MACHINERY. 
Srr,—Will any reader favour me with particulars of the pressure 
required to squirt lead pipe, and the pressure and temperature required 
to squirt lead for covering cables? er 
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Prices for Displayed Advertisements in “ordinary and “special” posi- 
tions will be sent on application. ie 
Advertisements cannot be inserted unless delivered before 

Six o'clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
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THE INSTITUTION OF MECHANICAL ENGINEERS. 


Tue Plymouth meeting of the Institution of Mechanical 
Engineers was noteworthy in several ways. It was the 
first country meeting of the Institution held since it has 
possessed a house anda home. A quite unusual number 
of members and associates was added to its ranks. The 
place of meeting had been so well selected, and all the 
arrangements had been so prudently planned and 
so well carried out by the Council and the secre- 
tary, that the maximum amount of satisfaction and 
pleasure was given to all those fortunate enough to take 
part in the proceedings. And the papers read were of 
abnormal excellence, not-only as regards-the selection of 
subjects, but the way in which they were treated. If to 
this we add the munificent hospitality of Sir John 
Jackson and others, the beauty of the Guildhall in which 
the meetings were held, and the warm welcome 


| given by the Admiralty, and more than doubled 


by the courtesy of all the officers and officials of 
the ships and dockyards, it will be seen that all the 
elements of success were provided. Magnificent weather 
and a delightful country put every one in good humour ; 
and it was generally and justly asserted that the Ply- 
mouth meeting of the Institution left nothing to be 
desired in any direction. 

The Institution of Mechanical Engineers has this year 
taken a new departure. It has begun a new era in its 
existence. Established many years ago as a provincial 
society, it was comparatively narrow in its range, 
limited in its influence, and poor in pocket. But it was 
wanted; and in spite of various vicissitudes, it by degrees 
struggled into prominence, and its members asserted their 
right to be regarded as engineers instead of tradesmen. 
Next it became clear that it must have its head- 
quarters in London instead of in the Midlands. 
For many years it could, however, boast of nothing 
but a moderate suite of offices and a small library 
in Victoria-street. To the generosity of the Institution 
of Civil Engineers it was indebted periodically for a hall 
in which to hold its meetings. During this time there 
was not a little internal friction. There were signs of 
cleavage, and it was even asserted that the Institution of 
Civil Engineers would swallow it up. It should be remem- 
bered that for many years the Institution of Civil Engi- 
neers looked askance at the mechanical engineer, 
and the mechanical engineers who found their way 
into the Institution were few in number. But the 
growing importance of the mechanical branch of the 
profession, and the gathering influence of the Institution 
of Mechanical Engineersy wrought a change in the 
policy of Great George-street. It was plainly stated 


‘| that there was room for only one great professional 


union. Mechanical engineers found that no difficulties 
were thrown in the way of their election; and for 
a time it appeared as if, indeed, the Institution of 
Mechanical Engineers would, as was. predicted, be 
absorbed into that of Great George-street. But wiser 
counsels prevailed ; new life was imparted to the younger 
body. A great deal rests in the hands of the secretaries 
of all such bodies, and the late Mr. Walter Browne, and 
succeeding him, Mr. Bache, worked incessantly to promote 
the interests of the Institution. All difficulties dis- 
appeared by degrees, and the recent opening of the 
beautiful home of the Institution in Storey’s-gate has 
given a position and importance to the body which can 
in no way be gainsayed. The Institution of Mechanical 
Engineers has climbed to a position in no way second to 
that of the Institution of Civil Engineers. They are 
sister organisations. The members of one are in scores of 
cases members of both; and in-dignity and position 
neither is, at the present moment, superior to the other. 
Whatever claims to precedence Great George-street may 
have are based on antiquity, and a charter of incorporation. 
The Institution of Civil Engineers is superior by right of 
primogeniture, and in no other way. 

It remains now to be seen whether the Institution of 


Mechanical Engineers will retain the position to which it 
has climbed. It is certain that it cannot retain a pre- 
eminent place unless it continues to confer pre-eminent 
advantages on its members, and, indeed, on the profession 
asa whole. The sleepy old days are gone for ever, and 
institutions, like individuals, having made a reputation 
must live up to it. There is not the least shade of 
evidence that the Institution of Civil Engineers means to 
fall into the background. No one who is acquainted 
with the inner working of the Institution can doubt for 
a moment that the Council, and, let us add, Dr. 
Tudsbery, the secretary, are determined to maintain the 
work of the Institution at the highest standard of 
excellence. While, however, we see on the Council of 
the Institution of Mechanical Engineers men of such 
professional eminence as Sir Frederick Bramwell, Sir 
William White, Mr. Thornycroft, Mr. Henry Davey, 
Mr. Bryan Donkin, Mr. W. Dean, Mr. J. A. Aspinall, 
and Mr. Henry Lea—to name but a few—we 
need not fear that the best traditions of the Institu- 
tion will be maintained. The Institution has done 
admirable work in the past. Who can forget the won- 
derful series of marine engine trials carried out by Pro- 
fessor Kennedy and a Committee of the Institution? Mr. 
Towers’s researches, at the instance of the Institution, 
almost revolutionised our practical knowledge of that 
class of friction with which we have all most to do, 
namely, that of bearings. Work of this kind is eminently 
within the province of a central body of mechanical 
engineers, and half-a-dozen kindred subjects could be 
named, all of which deserve to be taken up. But we 
should fail in our duty did we not add that experimental 
inquiries of this kind lose much of their value if they are 
too far spun out, so causing delay in the issue of reports 
often watched for with anxiety and interest. A case of 
the kind is supplied by the proceedings of the Committee 
on steam jackets. No doubt there were good reasons for 
the delay, but they were never made public. 

Two further points remain for consideration, namely, 
the reading and the discussion of papers. The system 
at present in vogue is not quite satisfactory, and we are 
glad to hear that some change is in contemplation; 
meeting now quarterly for about four hours, many papers 
are provided which there is not time to read, much less 
discuss. The obvious remedy is fewer papers or more 
time ; the latter is, of course, by far the better of the 
two. It ought to be regarded as a rule under 
no circumstances to be broken, that the Council 
shall have ample time to peruse and consider 
all papers which are intended to be read at 
a meeting. Notwithstanding the multiplication of 
societies, it is still always possible to obtain very good 
papers. Those brought forward at the Plymouth meeting 
furnish direct proof of this. It will:be seen when we 
publish it that Sir Frederick Bramwell’s paper is full of 
interest. Incisive, terse, suggestive, it is just what a 
paper of the kind should be. Can anything much better 
than Mr. Champness’ paper on the launching of a battle- 
ship be conceived? The magnitude and importance of 
the discussion on Mr. Mayston’s paper supply ample 
evidence of its excellence. Concerning discussions, it 
should, we think, be understood that every one who can 
add to the existing stock of information should come to 
meetings prepared to speak, and above all to speak to the 
point. If all the audience come to learn, and no one to 
teach, the meetings are deprived of much of their 
value. In no respect is improvement more needed 
than in the conduct of discussions. The improvement 
must come from the members. No chairman, however 
competent, can effect it. A practice has grown up, which 
we have already censured many times, of wasting time 
in more or less fulsome praise of the writers of papers. 
We have heard a speaker hold forth for five minutes on 
the transcendent merits of some contribution, and then 
when his hearers expected he was going to open his own 
storehouse of information and impart to the meeting, 
end with the statement that he had nothing to add, and 
so sat down. It is not too much to say that any man 
who is competent to pronounce an opinion worth having 
concerning the merits of a paper must know enough to 
enable him to take a useful part in discussing it. If he 
really has nothing to contribute himeelf, then it may be 
taken for granted that he does not know whether the 
paper is a good paper or not. The passing of a vote of 
thanks to a reader ought to be regarded as satisfying all 
the demands of courtesy. 


THE FRICTION IN SOUTH WALES. 


_ Contrary to expectation the conference of the Sliding 
Scale Joint Committee, last week, did not succeed in 
removing the causes of the friction which is disturbing 
the relations of coalowners and colliers in South Wales. 
The main source of irritation, as we have already ex- 
plained, was the introduction of a Register which every 
applicant for employment underground was required to 
sign. It insisted on full particulars of the collier’s ante- 
cedents and qualifications, together with a certificate of 
his freedom from fits, his general health, &c., the object 
being to secure, as far as possible, sound and skilled 
workmen in view of the liability of the owners under the 
Compensation Act. The colliers, as represented by 
“Mabon, M.P., demanded the unconditional with- 
drawal of the Register, first on the ground that it formed 
a third contract not contemplated or sanctioned in the 
Sliding Scale Agreement; and secondly, that it was a 
needlessly offensive inquisition and liable to serious abuse 
in the hands of vindictive and unscrupulous managers. 
Our South Wales correspondent stated in our last issue 
that the bosk had practically been abandoned at the 
Dowlais Company’s collieries, and there is good reason to . 
believe that other employers are of opinion that the 
results obtained by the new catechism are not worth the 
risk of a general dispute, and the grave issues 
a continuance of the agitation might involve. 
The Coalowners’ Association, however, speaking 
through Mr. Archibald Hood—the successor of Sir 
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William T. Lewis in the chairmanship—declared that 
they “could not and would not give up their right 
to put all necessary questions to applicants for 
employment, and they reserved to themselves the right 
to put those questions in any form they liked.” One 
important concession has been made, nevertheless. 
That some over-zealous officials had made an improper 
and unintended use of the Register seems to be admitted. 
In consequence of certain specific complaints by 
‘*Mabon,” and other miners’ agents, the Coalowners’ 
Association, on July 4th, issued a circular to the officers 
of the pits to the following effect :—‘‘ On finding that the 
chief objection which the workmen -have to the new 
Register Book is the condition that the workman should 
sign this book, and agree to his instant dismissal in case 
his answers to the inquiries were found to be inaccurate, 
the owners’ representatives, in deference to the strong 
and urgent representations made by the workmen’s 
representatives, gave their consent to the withdrawal of 
the stipulation in regard to obtaining the workman’s 
signature. The owners will, however, continue to obtain 
the necessary information from each applicant for work, 
but will not now ask the applicant to sign the book.” It 
will hardly be contended, we imagine, either by 
‘“ Mabon,” M.P., or Mr. William Brace, that the coal- 
owners and their agents are not entitled to inquire of a 
miner seeking an engagement whether he is a competent 
and steady workman, and what references he can pro- 
duce as to his experience and trustworthiness. Such an 
examination, or one still more stringent, has to be sub- 
mitted to by candidates for the railway service, the 
police force, in every department of skilled labour, and 
in many branches of industry, indeed, where skill does 
not enter at all. But the complaint of ‘‘ Mabon” and 
his colleagues is that even thus emasculated, and since 
the date of the circular, the Register Book has been 
made the instrument of oppression by “ unscrupulous 
ers.”’ Cases of quite recent occurrence were cited 
in which qualified and respectable workmen were said to 
have been refused work because they declined to sign 
the book. In a number of instances, it was stated, 
managers had ignored the employers’ instruction, and 
although Mr. Archibald H promised that these 
allegations should be strictly investigated, the colliers’ 
delegates on the Joint Committee subsequently passed 
this drastic resolution :—‘‘ That at any collieries where it 
can be proved to the satisfaction of the Executive 
Council that men have been refused employment through 
refusing to answer the code of questions contained in the 
new Register Book, the members of the Federation work- 
ing at such collieries shall be authorised to tender a 
month’s notice terminating contracts, full information to 
be sent at once to the secretary, with a view of its being 
placed before the Executive Council at the earliest 
opportunity.” 
his is the first occasion on which reference has offi- 
cially been made to the Miners’ Federation in any commu- 
nication on the part of South Wales colliery delegates, and 
the sinister significance of invoking the Federation at the 
present juncture arises in the fact that there is a con- 
siderable body of the new recruits to the English organi- 
sation ready to seize on any excuse to denounce the Agree- 
mentsigned last September, and declare against the Slidin 
Seale. There are circumstances, however, which ten 
materially to qualify the ominous aspect which the threat 
of terminating contracts at first sight presents, and reduce 
it, if not toa brutum fulmen, to little more than a sudden 
outbreak of bad temper. At the outset of the meeting 
the result of the Sliding Scale audit for the two months 
ending June 30th was announced, and it was discovered 
that wages on and from August lst are to be advanced 
1} per cent., ing the rate 25 per cent. above the 
standard of 1879. en it is mentioned that it had been 
widely anticipated, and not among the colliers alone, that 
the advance would amount to 5 per cent. at least, it will 
be understood that the workmen were chagrined, and not 
a little mystified, by the auditors’ report. By all the out- 
ward signs, the steam-coal trade during May and June 
had enjoyed an exceptional prosperity. The railway 
traffic returns indicated a larger output than during the 
corresponding months of 1897, and the returns for that 
year marked an increase on any year before. The official 
quotations on ’Change for the same months were taken 
as evidence that high prices prevailed in the open 
market — higher than for several years previous] 
—and it was semi-officially intimated that the outstand- 
ing low-priced contracts, delayed by the strike, had 
at last been cleared off the coalowners’ books. How 
comes it to pass, then, that the colliers’ percentage on 
the increased price was not higher than 1} per cent.? 
If this is the result when trade is booming, what, they 
asked, are they to expect at the end of the July-August 
term, during which the demand is generally slacker, and 
prices more difficult to maintain? Throughout all the 
vicissitudes of the Sliding Scale, and the numerous varia- 
tions in the wage-rate, the miners have never challenged 
the accuracy of the auditors, one of whom acts for the 
masters, and the other is their own nominee. The con- 
clusion they have been forced to arrive at, as a rule, is 
that a great deal of coal is covertly sold at prices much 
lower than the quoted rates; yo | if that explains the 
matter, it is an explanation which only aggravates the 
— they claim as one which peculiarly affects their 
ortunes. But even undercutting practices, which Mr. D. A. 
Thomas, says are the special bane of the Welsh steam- 
coal trade, do not wholly account for the reduction of an 
expected 5 per cent. to a 1} per cent.advance. ‘There 
must ’’—according to ‘ Mabon”—‘ be some strange 
circumstance to account for the surprising result, 
seeing that, on the employers’ side as well as on that of 
the workmen, there existed four months ago a very 
strong belief that by this time the men would have been 
in receipt of a very substantial increase.’ In the end, 
the miners’ representatives on the Joint Committee re- 
solved to ask their own auditor to attend the next meet- 
ing, and explain if the stipulated qualities of coal, and 
those only, had been taken into calculation in ascertaining 


the average selling prices. It is scarcely to be hoped 
that any further information the miners receive will serve 
to increase the 1} per cent. ruling through August and 
September; but the delay may help to assuage their 
present annoyance; while, by giving the Coalowners’ 
Association another opportunity of enforcing the con- 
cession announced in their circular, it is not improbable 
that, after a month’s interval, the clouds hanging over 
the district will have been effectually dispersed. 

The position of affairs in the Swansea district was for 
a while of a menacing character, but it did not cause so 
much concern. There is little solidarity between the 
house coal and anthracite men of the Western district 
and the miners of the steam coal basin. The Swansea 
Valley and Carmarthenshire colliers have their own 
trade association, and have not yet cast in their lot with 
the Miners’ Federation. It has been the custom with 
the Western coalowners to follow the rise or fall in the 
Sliding Scale adjustment; but the standard of wages 
varied in nearly every group of collieries, and it is enough 
to say that the rate was very much lower than that paid 
at the other end of Glamorganshire. The present move- 
ment for an advance of wages in that neighbourhood is 
distinctly due to the action of the coalowners themselves. 
These are the gentlemen referred to in a previous article 


as seeking union with the Coalowners’ Association, | 


whose admission was protested against by Sir William 
Lewis on the ground that they had made great gains by 
working while the Association was fighting the strikers, 
and whose tardy conversion to the policy of the Asso- 
ciation, Sir William contended, was because they were 
threatened with trouble by their workmen on the wages 
question. Sir William Lewis was a shrewd observer, if 
not a prophet, in this particular. As soon as the Swansea 
colliery proprietors found themselves covered by the 
shield of the Coalowners’ Association, they sco i | their 
miners to sign the Sliding Scale Agreement. The men 
appear to have been willing to do so on condition that 
the employers would equalise the wage rates, and in the 
collier’s mind equalisation always means “ levelling sa 
On this point notices were actually issued, and a strike, 
or a red spear seemed imminent. It would only have 
affected some 3000 colliers—not 10,000, as reported— 
but it would have dislocated the tin-plate manufacture 
and other industries of the Swansea Valley. It would, 
moreover, have been the spark that might have ignited 
the inflammable materials at the eastern end of the 
county. Happily, however, it was announced on Wednes- 
day that the Messrs. Glassbrook, the largest owners in 
the Swansea coalfield, have agreed to refer the work- 
men’s claims to arbitration, and that is regarded as the 
beginning of the end of the dispute. 
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COMPENSATION. 


Is the case of Chandler v. Smith, which was decided in 
the Court of Appeal on the 14th of July, a point of unusual 
interest arose upon the meaning of a section of the Work- 
men’s Compensation Act. 
judgment of Lord Justice A. L. Smith, are reported in 
another column of the present issue. Put shortly, the 
question was: Is a workman who receives the same wages 
after as before the accident entitled to any compensation ? 
This was answered in the affirmative by all three judges in 
the Court of Appeal. It seems that, according to the judg- 
ment of the President of the Court, the pity and compassion 
which prompt an employer to continue the payment of a 
full wage is entirely thrown away, in so far as his liability 
under the Act is concerned. In future the arbitrator whose 
duty it is to determine the question of liability must have 
regard to the diminution of wage-earning capacity from 
which the injured man has suffered, and in arriving at this 
conclusion he must be careful to base his opinion upon the 
facts which come before his notice. To use the words of 
Lord Justice Smith :—“ The Court of Appeal has ever held 
that a finding of fact of a County-court Judge binds it, and 
that it is only on a matter of law that there is an appeal. 
But if a County-court Judge decides a fact when there is no 
evidence upon which he can find it, this is a matter of law, 
for in such a case he has misdirected himself, and this is law.” 
However unwelcome this decision may be to employers, we 
think that it is within the spirit of the Act, and our only 
wonder is that the law should have been set in motion in a 
case where the employers had shown a disposition to deal so 
generously with their foreman. Mr. Beven, in his text-book 
upon the Act—2nd Edition at p. 218—has forestalled the 
Court of Appeal in their reading of the Act upon this point. 
He says :—‘“ The fact that the workman has been paid full 
wages is only an element in the case. The test is whether 
he is disabled from earning full wages. Suppose the rule of 
an employment to be that injured men are kept on at their 
old rate of pay, a man injured isstill entitled to compensation 
under the Act, for he might wish to leave his employment 
and go elsewhere where he could not command ‘ full wages 
at the work at which he was employed,’ or he might be 
dismissed; at least, he would be in misericordia.”’ Apart 
from the legal aspect of the case, we recognise it as an 
example of the way in which the Act tends to lessen the 
sympathy which, for the benefit of both, ought to exist 
between employer and employed. We have seen that in its 
general application the Act has come as a barrier between 
capital and labour. The sick fund, formerly augmented in 
no small degree by the donations of the master, has been 
deprived of this source of revenue, and from the decision in 
the present case it would seem that voluntary payments, 
however generous, are never to be written off against the 
amount which is awarded by statute. 


COAL TRADE WAGES. 


Cotirers and coal masters are alike to be congratulated 
at the evident tendency which exists in the set of industrial 
affairs at the present time to settle all wages matters on 
amicable terms, and to avoid strikes and disputes of every 
sort with fixed determination. With a trade revival filling 
our workshops with orders, such as has not been seen 
for fifteen or twenty years past, this is an eminently 
judicious policy, and will be commended far outside the 
coal trade ranks. How often industrial expansion in this 
country has been checked and thwarted by uncertainties 


The facts of the case, and the 


connected with capital and labour at the pits we need not 
oint out. In the North of England, and across the 

order into Scotland, peace happily seems the thing most 
desired in the coal trade labour circles. Not for many years 
have the friends of industrial accord in the West of Scotland 
been able to congratulate themselves upon such a ste 
forward in the way of maintaining amicable relationshj 
between the Scotch collier and his master as results from 
the wages agreement just come to there. Wemake no mis. 
use of terms in pronouncing it one of the most significant 
understandings ever arrived at in the Lanarkshire coq] 
trade. History-making is going on north of the Tweed, and 
the southern counties may well note it. Not only does the 
new agreement provide for the continuance of the existing 
increased rate of wages for six months, but it enacts 
the formation of a conciliation board, composed of an equal 
number of coalowners and men, to fix wages for a further 
six months period, and after that as long as both sides desire 
the continuance of the new tribunal. The unions secure a 
‘“‘minimum wage,” and in other respects the masters have 
made concessions. The Durham coal hewers, by amicable 
arrangements with the employers, have just secured another 
advance in wages of 24 per cent. at the hands of the 
Northumberland coalowners, bringing wages up to 30 per 
cent. above the 1879 standard, while the colliery mechanics 
and enginemen, without any thought of a strike, in the same 
district, have secured an advance of 3d. per day. 


LITERATURE. 


The Steam Engine and Oil and Gas Engines. By Professor 
JouN Perry, F.R.S. London: Macmillan and Co, 1899, 


Proressor JoHN Perry has for many years been one of 
the leaders in that reformation of the methods of teach. 
ing which is gradually winning its victory all along the 
line, and which is destined to do more for the intellectual 
development of European peoples during the next half 
century than has been accomplished during at least two 
hundred years back. His aaene, of course, has been 
confined to the domain of scientific engineering, but the 
movement itself has spread through every department of 
learning. Up till comparatively recently teaching of all 
kinds was carried on by practically two methods only, 
the method of dogmatism and the method of “ pure 
reason,’’ that is, of logical reasoning from premises which 
were more or less ery of the imagination. In fact, 
it was considered of comparatively little importance 
whether the premises accorded with actual fact or not. 
The main thing was to train the faculty of subtle argument 
leading from premise to conclusion. So prevalent was 
this idea, that for the most part the arguments were 
merely built up from definitions, the mathematician 
fortifying himself strongly in the formal accuracy of his 
syllogism connecting his conclusion with the idea defined, 
and, when attacked, declaring ingenuously, and some- 
times even proudly, that it did not matter in the least 
whether the definition actually corresponded with any 
physical or physiological reality. It would always seem 
an intolerable pity to believe that so much good and 
ingenious reasoning was thrown away so far as concerns 
the acquisition of the knowledge of fact, and a continual 
more or less unconscious effort to save the situation 
resulted in men generally taking for granted without 
inquiry that the definitions did correspond with existing 
facts. It is no wonder that under this system progress 
was slow in everything, except in grinding to a gradually 
finer edge the faculty of hair splitting, and that much of 
those parts of physical science that have been built up by 
mathematics to an extraordinary degree of elaboration are 
even now not much more than syllogistic vortices—ever- 
lasting re-entrant arguments in whirling circles, or at 
least in a variety of ellipses and tortuous screw figures of 
eight. English engineering has fortunately been largely 
protected from the venomous effects of so vicious a 
method by our strong clinging to belief in practical 
workshop training. 

The revolt against the futile artificiality of this old 
scholastic method began, curiously enough, in the lowest 
elements of education: it began in Froebel’s ‘ Kinder- 

n.”’ We have ourselves watched with close 
interest, and fairly wide opportunity of observation, the 
growth of this reformation for a quarter of a century, 
and it seems to us that it has been Froebel’s influence 
chiefly that has turned the attention of so many thinking 
minds towards the development of similar methods in 
the many departments of the higher education. The new 
rational methods of teaching languages, grammar, geome- 
try, drawing, the differential and integral calculus; the 
more modern methodsin the sciences of political and social 
economy ; of ‘mental and moral philosophy,” even the 
science of “comparative” religion itself, are all based on 
the same principle, namely, first make yourself familiar 
by direct experiential methods with the actual facts of 
your subject ; next, classify and arrange _ knowledge, 
at the same time learning an exact and consistent ter- 
minology to describe these facts—definitions of the 
meanings of words ; and lastly, learntoreason deductively 
about these facts. 

Professor Perry is one of the cleverest and most 
accurate of modern mathematicians. He has seldom 
been caught tripping in his analytical syllogisms. He 
has even tilted lances with Lord Kelvin, and those who 
know are inclined to think he did not come off second 
best. But he has consistently preached and practised 
the doctrine that truth is not pumped from any mathe- 
matical well, but can only be won by quarrying the rocks 
of physical nature with the tools of direct observation. 
Make sure of all your facts first, and then use mathe- 
matics as a servant to dust and sort them out, and put 
them away each in its proper pigeon-hole, or to string 
them together in the correct patterns; but do not let 
mathematics become the master to ride away with 
imagination and train it into belief. It is a curious and 
instructive phenomenon that the books written by the 


most trustworthy mathematicians, those who have done 
most in making mathematics. yield true and useful 
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the books through whose pages there runs the 
Mirickiing stream of equations, while those books 
nich are peppered heavily all over with mystic 
- bolic displays may generally be found to have a full 
oc of their results in error, while another quarter, or, 
rhaps, a half, are mere re-hashes of matier borrowed 
rough succeeding generations of scribblers from some 
source of very ancient and very fishy smell. ee 

In Professor Perry’s new book on the “‘ Steam Engine,” 
he repeats his advice to students to find things out for 
themselves by experiment and exercise to a degree of 
iteration which seems tedious, and would be absurd were 
it not for the inveterate habit of the modern pupil and 

e modern teacher to imagine that — repro- 
duction of what has been written means learning. Again, 
the first two hundred pages is almost entirely devoted to 
pure description of the actual facts of construction and 
ways of using the parts of engines. This is done by the 
aid of abundance of illustrative drawings, chiefly of details, 
but also of general arrangements. The descriptive notes 
are accompanied by commentaries and criticisms of 
ordinary practice which occasionally appear severe and 
rather off-hand, but are for the most part eminently 
practical. The style may be described with equal ac- 
curacy by either of the two epithets “easy” and 
“ Perryan,” and from time to time the reader is plunged 
into profounder thought by such phrases as ‘‘ even a loco- 
motive piston is sometimes 18in. in diameter.” Great 
liberties are taken with the English language, and, if it 
were considered desirable to do so, the first half of the 
book could be condensed to much less volume without 
loss of substance. But throughout it is full of very 
practical suggestions and criticisms. In many parts it 
is unorthodox, and there are frequent lively protests 
against what self-styled “practical” men offer in the 
way of “ theory,” the theory being based upon ignorance 
of physical fact, and upon gross neglect to take into 
account important factual conditions. 

One deviation from orthodox opinion, which Professor 
Perry reiterates frequently and strongly is the proposi- 
tion that the economic value of large ratios of expansion 
is commonly greatly overrated. We quite agree with 
the author’s conclusion, although the argument upon 
which he relies chiefly seems not altogether safe. He 
barely mentions the factor of clearance as one affecting 
this problem of the most economical grade of expansion, 
although actually it is very influential; and he does no 
more than state the influence of increasing size, weight, 
complication, and prime cost per horse-power resulting 
from greater expansion, whereas this perhaps more than 
any other thing ought to reduce the rates of expansion to 
more moderate proportions than are at py2sent admired. 
He argues chiefly from the effect of back pressure and 
reduces—for the purpose of this problem—both engine 
friction and initial cylinder condensation to ‘‘ equivalent” 
back pressures. As far as engine friction is concerned, 
the same doctrine was propounded by Fleeming Jenkin 
—namely, that expansion should not be carried so far as 
to leave at any point of the stroke insufficient steam 
driving force to overcome internal engine friction—but 
the argument seems extremely doubtful. For instance, 
why limit the friction included in the calculation to the 
internal engine friction? The engine mechanism is only 
the first link in the chain of mechanic transmission of 
the power from the steam to the finally driven tool, and 
there seems just as much reason to include shaft, belt, 
countershaft and gear friction as well as that giving the 
difference between indicated and brake horse-power. A 
distinction may be rationally drawn between piston, 
gland and guide bar friction and the remainder, because 
increase of expansion means increase of stroke per pound 
of steam while the above items of friction also increase 
with the stroke. The rest of the friction does not 
necessarily increase if the horse-power be not augmented. 
Again, the effect of initial cylinder condensation is hardly 
similar to a simple increase of back pressure, because 
this condensation itself increases—per pound of steam— 
with the ratioofexpansion. However, the result of blocking 
together all these variations as an artificial back pressure 
is extremely simple, as any one can recognise at a glance 
that for a given quantity of steam admitted up to point 
of cut off the area of the indicator card increases with 
expansion up to the point at which the expansion curve 
drops to the back-pressure line, beyond which point also 
the card takes a negative loop and thus decreases its 
active area. The result so obviously obtained is also 
very striking, as the actual back pressure, the friction 
back pressure, and the condensation back pressure added 
together sometimes amount to more than half the initial 
pressure, so that the most economical cut-off is later 
than half stroke under certain conditions, and this 
without taking account of clearance or of interest and 
depreciation on first cost, both of which last would place 
the commercially best cut-off still later. But Professor 
Perry does not sufficiently point out how largely the 
conditions of profit affecting this matter vary; for 
instance, how the problem is affected by the cost of a 
pound of steam, and therefore by the cost of a pound of 
coal at the furnace door where it is to be used. A ship 
has to carry its coal, and has to give up stowage 
room for it, and this makes its coal cost in the furnace 
many times the price paid for it in port. Its boiler water 
is similarly specially expensive. Such variations of 
condition of cost must not be overlooked in any solu- 
tion of this all-important steam engine problem that 
pretends to even the roughest approximation to truth. 

With regard to boilers, our author’s revolt against 
orthodoxy lies chiefly in his denial of any place in the 
power-rating of boilers to heating surface. His formula 
for the power-rating contains two terms, one propor- 
tional to the grate surface, the other to the weight of 
fuel burnt per hour. Each term, however, contains a 
factor involving the ratio of length to diameter of flue 
tube. But fora given ratio of length to diameter of tube, 
the total tube cross-sectional area must be made pro- 
portional to the volume of gases to be passed per minute, 
+.€., to the pounds of fuel burnt per hour, so long as one 
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keeps to a fixed velocity for these gases; and for such 
given ratio it comes to exactly the same thing whether 
one designs the tube heating surface or the total cross- 
sectional area, since these increase or diminish in constant 
proportion. Thus, in Professor Perry’s formula, for 
any one value of A, its term in grate surface comes to 
much the same thing as taking one in proportion to 
heating surface. As to flue velocity of gas flow, every 
one who has tried his wits upon this question of evapora- 
tive power of heating surface must have noticed that if, 
keeping the quantity of gas the same, the velocity of flow 
be increased by lessening the flue cross area and lengthen- 
ing the flues proportionately, this change has little effect 
upon the average temperature of gas in contact, because, 

though each portion of gas moves faster, it has a longer 
travel, and thus remains in contact nearly the same 
time, and reaches the far end of the flue at nearly the 
same temperature. Whether the compensation be com- 
plete or not depends on how the cross area is dimini 
—by lessening the number of tubes, keeping their diameter 
unchanged, or by lessening their diameter. So that 
Professor Perry’s formula is not in reality so different in 
its results from the ordinary one as he seems to think. 
He certainly makes allowance for the great effect of 
mean hydraulic depth of flue, but this is neither new 
nor original with him, and it is an open question whether 
his or other methods of making such allowance is the 
more accurate. 

This is perhaps the first steam engine treatise that has 
appeared that deals as extensively with the machine and 
mechanism design of the engine as with its thermo- 
dynamics. The chapters on governors and on valve 
motions are excellent. The former is entitled, ‘ Fly 
Wheel and Governor,” and its worst fault is that it is 
wholly about governors, and says nothing about fly- 
wheels, except a very casual mention in halfa paragraph. 
Oddly enough, too, the chapter entitled, ‘Inertia of 
Moving Parts,” contains no reference to fly-wheels, which 
hardly deserve such persistent boycotting. This last- 
mentioned chapter gives an elegant treatment of the 
problem of “ balensin” which, however, the author in 
his preface regrets can only be taken as incomplete, the 
subject being too large and difficult for a general 
treatise. His method of applying Fourier’s harmonic 
analysis to valve motions is very pretty and educative to 
an intimate understanding of their peculiarities. It is 
questionable whether it can be made of direct use for 
the work of practical design. 

The thermodynamic part of the book is exceedingly good 
in its abundant citation of experimental results, its search- 
ing criticism of what seems to have been taken for 
granted on insufficient evidence, and the thoroughness of 
its laborious efforts to find the true agreement between 
the experimental evidence and fundamental principles. 

The book altogether, making due allowance for the 
peculiarities of the Perryan style, deserves the highest 
praise. There need be little hesitation in accepting it as 
the best treatise on the steam engine that has yet 
appeared either in England or elsewhere. It is much 
more practical than anything previously attempted, and 
its determined originality and thoroughness of questioning 
must advance the discussion of many points that have 
been up to now left in a painfully doubtful position. It is 
essentially a treatise on the steam engine; the portions 
devoted to gas and oil engines are inconsiderable, and 
relatively to other published books on such engines this 
does not occupy the same position of importance as it 
does in the literature of steam. 

Perhaps one fault may be pointedout. An engineering 
rofessor must perforce get his knowledge and his ideas 
rom a thousand different sources, and is not always con- 

scious of the sources from which he has borrowed. Again, 
what has been known for a generation may be assumed 
as ee property ; but as regards things that are new 
within the last dozen years, it would be fair in a book of 
this kind to acknowledge their origin. In many cases 
Professor Perry does not do this, and even falls so far 
into error occasionally as to assume to himself the credit 
of novelties that appear to have been unconsciously 
— as they have long since been published else- 
where. 


SHORT NOTICES, 


Key to the Classification of the French Patent Specifications in the 
Library of the Patent-office. Patent-office Lib : 1899, For free 
distribution.—This little pamphlet is the first of a series of aids or 
handbooks which the Patent-office pu: issuing from time to 
time for the assistance of searchers and students. Judging from 
that before us, the series should be exceptionally useful. The 
French Patent-office appears to hold remarkable ideas of classifica- 
tion. When, for example, we find production of electricity and 
applications of electricity appearing under the general head of 
Instruments de Précision, and electric lighting omitted from 
‘* Eclairage” we feel convinced that there is rea] need for such a 
key as that now published. 

New Three-miles-to-an-inch Map of England, Sheet 19 (London 
District.) W. and A, K, Johnston, London. Price ls, 6d. on 
cloth.—This map forms part of a series of twenty-five maps which 
covers the whole of England and Wales. Of these all except Nos. 1, 
2, and 21 are now published, and these three will be ready shortly. 
Exch sheet measures 184 by 234, and covers an area of some 3912 
square miles. The map sent to us as a sample is one of the best 
m ps of the London district we have seen. A series of colours is 
us.d to denote rivers, mountains, and valleys, large and small 
roids, &c,, and as the map is based on the new revised edition of 
ths Ordnance Survey, and has been checked by residents in most 
of the districts, it is probably very accurate. It is a pity that the 
na nes of the railways are not given, and that in some cases the 
na nes of stations are omitted. But the map is already sufficiently 
ful of names to warrant their omission on the score of over- 
crowding. 


BOOKS RECEIVED. 

A Hand-book of Gold Milling. By Henry Louis, M.A, Second 
edition. London: Macmillanand Co., Limted. 1899, Price 10s, 
net. 

Les Bindages Paewmatiques et la Résistance au Roulement, Etude 
Théortque et Pratique. Par Bon, de Maurri, Vre, Ch. Dunod, 
Paris: 1839, 

A Oontents-subject Index to General and Periodical Literature, 
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Compiled by A. Cotgreave, F.R. Hist. S. Sections 23, 24, 25, 26, 
Letorzec— Motor Cars, 

Compulsory Licences under the Patents Acts. By J. W. Gordon, 
of the Middle ae Barrister-at-Law. London: Stevens and 
Sons, Limited, 1899. 

Ajox Loquitur, or the Autchiography of an Old Locomotive Engine. 
By Robert Weatherburn, Crosby Lockwood 
and Son, 1899. Price 2s, 6d. net. 

The Great Eastern Railway Company's Tourist Guide to the 
Continent, Edited by Percy Lindley. ustrated, and with maps. 
London : 30, Fleet-street, Price 6d. 

The Universal Directory of Railway Officials, 1899. Compiled 
from official sources by 8. Richardson Blundstone. mdon: The 
Directory Publishing Company, Limited. 1899. Subscription 
price, 5s.; after publication to non-subscribers, 10s, 

Blue-book of American Shipping, Established 1896. Marine and 
Naval Directory of the United States. Containing particulars of 
Vessels of the United States Navy, Heads of Government Bureaus 
in the United States and Canada, connected with shipping ; 

ines, Including those operating to foreign 
ports with details of ee officers, roe | names and 
addresses of managers. Published by the Marine Review Publish- 
ing Company, Cleveland, 0., U.S.A. 


DOCKYARD NOTES. 


In a run from Havre to Cherbourg the French destroyer 
Hallebarde made a mean speed of 25 knots. As has often 
been stated in this column, the French are not seeking 
excessive speed for their destroyers, their idea being rather 
to obtain strength of machinery, and a certain moderatel 
high speed. They base their plans on the theory that Britis 
destroyers are exceedingly fragile and bound to break down 
at high speeds, a cardinal axiom of belief in France, where 
British newspaper yarns are taken as gospel. 


AcTUALLY, and as a matter of fact, only a small percentage 
of ‘‘ breakdowns’’ as reported really occur, and of these again 
only a small fraction can be put down to the price of high 
8 The chief and greatest trouble with destroyers is that, 
intended as they are for high speeds, they cannot manceuvre 
at low ones; the anxious time for everybody is not when a boat 
is doing 26 knots, but when she is doing seven or eight. At 
no speed under 10 knots can a destroyer be relied upon to 
answer her helm, and at a lesser rate she stands to bang into 
something in a crowded fairway. Iishe collides she crumples 
up a bit and has to be repaired, and the matter usually finds 
its way into the newspapers as an engine-room breakdown. 
In the case of any boat whose crew are used to her, anything 
seriously wrong with the machinery is the rarest of defects, 
and were the boats built for lesser speeds it is exceedingly 
doubtful whether they would better existing models to any 
degree. And just as speed is not the first necessity to a 
battleship, so it is the sole necessity to a destroyer. 


TaLkinG of destroyers, there is a strong feeling in our 
instructional boats that too few torpedo tubes are carried. 
There are only two, and naval opinion says that there should 
be four now that the “ destroyer” part of their réle is recog- 
nised as nominal rather than actual. 


Tuer striking out from the French navy list of the old 
ironclad Turenne appears to have been countermanded, and 
she will be used instead for colonial harbour defence. The 
Trident, Colbert, Richelieu, Friedland, and Duguesclin are 
also to be retained. Several of these are wooden ships. 


Tuer Americans, following in the wake of the Russians, 
have just launched a sailing cadets’ training ship, the Chesa- 
peake. It seems to be pretty generally accepted on all sides 
that no training can equal that of masts and yards for giving 
nerve and confidence. 


THE “ Brassey row” ought to prove a good advertisement 
for the naval annual connected with Lord Brassey’s name. 
Sir George Willis, at Bournemouth, denounced it as “ there 
was not a more detrimental book to this empire than the 
book written by Lord Brassey”’ (sic), and went on to say that 
not only did it give the construction of every ship in the 
British Navy, but also the secret details of the Spithead 
forts. In view of what some critics have said, there is surely 
an open question here. The accusation that Lord Brassey 
had used official secrets obtained when in office is absurd ; 
if we recollect aright, such “writing the book” as Lord 
Brassey did was before he took office, and in any case at a 
period long out of date—1885-86—and if General Willis knew 
anythiag about Intelligence Departments, he would know 
that far more is reported in these foreign quarters than Lord 
Brassey or any other naval annual publishes. And as for 
the details of ship construction—well, we always had an 
impression that the Naval Annual epitomised details of new 
vessels from what always appears in our own and other 
pages, and is public property often months before the Annual 
appears. If General Willis has to prove his words, we fancy 
a labour of Hercules will be ahead of him. 


THE INSTITUTION OF MINING ENGINEERS. 


Tux following communication speaks for itself. In 
future we shall take care that no mention of the proceed- 
ings of the Institutes named by Mr. Walton Brown 
appears in our columns :— 

The Institution of as Engineers, 
ewcastle-upon-Tyne, 

Dear Si-,—You might kindly note that in printing abstracts of 
papers reid or to be read at any of the meetings of Institutions 
named on the undermentioned list, proceedings will be taken for 
breach of c>pyright if any abstract exceeds the length of half-a- 
column of your publication. 

The Institution of Mini ineers. 

The Chesterfield and Midland Counties Institution of Engineers, 

The Midland Institute of Mining, Civil, and Mechanical 
Engineers. 

The Mining Institute of Scotland. 

The Nerti of England Institute of Mining and Mechanical 
Engineers. 

e Nort Staffordshire Institute of Mining and Mechanical 


e South Worcestershire Institute of 
ining Engine2rs.— Yours fait 
Watton Brown, Sec, 
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SHIPBUILDING SHEDS AT SWAN AND HUNTERS YARD, WALLSEND 
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THE EQUIPMENT OF SHIPBUILDING SHEDS. the bar by means of copper pins placed Qin. to 10in. 
apart, and passing through holes in both the cap and the 
IMPROVEMENTS in connection with the appliances and | bar. The ends of these copper pins are bent downwards 
equipment used in shipbuilding are constantly being brought 
toour notice. Some of the most interesting are those which 
have recently been carried out at the works of Messrs. Swan e 
and Hunter, Wallsend, Newcastle-on-Tyne, and a few details Etectro 
may beof interest to our readers. ‘Two sheds—see above illus- \ Revs 
tration—were erected by this company over two of its slips, = io 


traction of the structure of the roof without damage to 
the glass, and to have proved successful with these two 
roofs, which cover buildings over 500ft. long, 71ft. wide, 


ire 
diam 
Stee/ rod 


and it was decided to roof these in, because it has been found — 
that the work of shipbuilding proceeds very much more 
rapidly under cover than it does when there is no protection | 
ofany kind. In order, however, that there might be sufficient 

| 
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light to work by, it was necessary that these buildings should 
be glazed, roof and sides, and we will now proceed to describe I Speeds. 
the method employed. Fig. 1 of our illustrations shows the | 20f* per min Siow 2tons 


80" » » Quitkt » 
Long traverse 


Copper Pin » Cross 


| | 
Copper Pin = 
| 
| 
| 
system used. It consists of steel bars provided with two 
channels or gutters, one each side of a central vertically; 400 Revs \ o 
projecting division piece. These are placed lft. apart, being | ; | V4 dies 40 Teeth Brake 
secured by screws to wood purlins, and areso arranged thatin | | 7 Beame| \ pulley 
each successive tier they are centrally over one || \ 640 Revs 
another, a screw passing the centre of each, and! \ t 
fasteni both to the purlin. e advantages claimed for =i 
this method are that every single pane of glass used in either . , Oo 
of the roofs can be removed and replaced from the underside, 
should this become necessary at any time by breakage or e se 
other reason, thus obviating the necessity of using outside uy | 
side Scaffolding. As shown in Fig. 1, the steel glazing ! 
bar is provided with the two gutters, which form the | 
ledges for the glass to rest upon. The lower ends of Fig. 2—GEARING OF CRANE 
the bars are turned up, forming a stop against which the ‘ 
e rests and is prevented from slipping down. A | until they rest upon the lead i a is, while making a | 80ft. high to the eaves, and 100ft. high to the apices. 
cap fits over the division piece of the steel glazing | perfectly secure fastening for the glass, has a certain amount | In the arrangement just described the tiers of glass are, 
bar when the glass is in place, and is secured to! of spring in it, which is said to permit of expansion and con- | of course, separated by a distance equal to the height from 
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CANTILEVER CRANE 


AT SWAN AND HUNTER'S 


YARD, WALLSEND 
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Enlarged Elevation of 
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the top surface of the lower glass plate to the top of the lead 
cap, plus the distance between the under side of the upper 
glass plate and the bottom of the steel glazing bar, as the 
bottom of the latter rests on the top of the former. This 
space, unless filled up, would allow the entrance of rain, 
snow, &c. It is therefore filled up with a removable wood 
fillet, which, while easily fixed or taken away, satisfac- 
torily blocks the opening when in position. The work of 
glazing was carried out by Mr. S. Deards, of Harlow, Essex. 
The sheds themselves are all composed of angle and T iron. 

There are five electric cranes—four just underneath 
the roof and one above the roof, the former weighing 
15 tons each and the latter some 20 tons—for lifting and 
transporting the plates and other heavy materials used in 
the construction of the ships. These cranes are worthy of men- 
tion. Those underneath the roof are of the same type as those 
we have already described in our columns—see THE ENGI- 
NEER, Vol. Ixxx., page 402. That working above the roof is of 
the cantilever form, and has a capacity of 24 tons—see 
above illustration. It was built by Thomas Broadbent 
and Sons, Limited, of Huddersfield, and consists of four main 
portions ; the carriage or underframe, carried on standards 
80ft. from the ground level, and forming the side of shed; 
the central tower, built directly over the underframe; the 
long cantilever, projecting 70ft., from the centre of the tower, 
over the slipway; and the short cantilever, projecting 33it., 
also from centre of tower, over the roof of shed, and forming 
a back balance or countepoise. The whole of the under- 
frame and superstructure of the crane is constructed of steel, 
and made up of H beams, channels, angles, steel tubes, stay 
rods, and steel wire cables 1,’,in. diameter. The structure is 
stiffened and braced on each face of the tower by steel angles 
and gusset plates, and also both cantilevers horizontally ; 
while the cross section of the cantilevers is braced by steel 
tubes and tie rods. The underframe is also diagonally braced 
by steel angles and gussets. A track is formed for the hoist- 
ing bogey by H steel beams carried on steel hangers from the 
cross beams of the long cantilever. The arrangement of the 
crane gearing is as shown in Fig. 2. The position of the 
electric motor and the arrangement of the drives are such 
that the weights are so distributed that under no conditions 
of load is a greater upward or downward pressure than 
10 cwt. transmitted on to the roof principals through the 
guide rollers at the end of the short cantilever. 

The electric motor runs at 700 revolutions per minute, 
driving the main countershaft at 400 revolutions, and from 
this the various drives are taken, the hoisting by means of 
steel bevel and worm gear on to a cast iron drum 38in. 
diameter, grooved for ,%in. steel wire rope; the traversing of 
the hoisting bogey by spur gear on to a 24in. cast iron drum 
carrying a gin. steel wire rope; the traversing of the whole 
structure by spur and worm gear on to carriage axles up an 
incline of 1 in 50 with fullload. The levers for manipulating 
the various belt drives are assembled in a cabin on the front 
face of the tower overlooking the long cantilever and com- 
manding a full view of the load in all positions. The whole 
of the working parts are boarded in and roofed over with 
— galvanised iron sheets as protection from the 
weather. 


Durine the half-year just ended the Metropolitan Rail- 
way Company carried 48,139,233 passengers of all classes. The 
revenue account showed that they received £7779 more from 
faye ang £306 more from parcels, horses, &c., £4 more from 

ive stock, total increase under 


more from wine th 
these heads being £11,392. 
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AUTOMATIC COUPLERS. 


THE eleventh sitting of the Royal Commission on Accidents 
to Railway Servants was held at the Surveyors’ Institution 
on Wednesday, the 26th ult. Mr. J. O Mein was recalled and 
further examined. He said that certain British railways were 
using automatic couplers, some of them in connection with 
trains of 300 tons weight. The breakaway difficulty had not 
been experienced by these railways but witness was of the 
opinion that this was in consequence of the trains being made 
up once for all and being rarely uncoupled ; besides, couplers 
were more likely to be damaged on goods trains and it was 
only on passenger trains that automatic couplers were used 
in this country. He was by no means opposed to the prin- 
ciple of automatic couplers in the abstract. With regard to 
the breaking of lock chains, this necessitated men going between 
the vehicles, and, in his opinion, it was likely to produce a 
greater element of danger to the men employed than was the 
breaking of coupling poles. When asked to explain how, in 
his opinion, the American coupler is unsuited to British rolling 


stock, witness said that the latter had side buffers, while the | 


American coupler, in addition to being a coupler, is also a 
centre buffer. He saw considerable difficulty in the transi- 
tion period if American couplers as now used were applied to 
British stock. In the British stock the wagons are so designed 
that the buffing strains are taken at the outside of the 
headstock, or rather at a distance of 4ft. 84in. apart, and 
the underframe is constructed with diagonals instead of 
entirely with longitudinals as in the American stock. 
The diagonals are so arranged that the buffing strains are 
collected towards the centre of the vehicle. If the buffing 
strains were taken at the centre he foresaw that there would 
of necessity have to be considerable alteration to the under- 
frames of the vehicles before the automatic couplers could 
be applied. In the passenger stock in this country which is 
fitted with automatic couplers buffers are provided which are 
capable of being pushed in or pulled out. They are pushed 
in when the automatic couplers alone are used, and are 
pulled out when the automatic coupler has to be used in 
connection with an ordinary locomotive which has side 
buffers. This operation would involve considerable risk to 
the men if it had to be done in the case of goods wagons. 
He thought that the strengthening of a vehicle to take a 
centre buffer would figure very largely in the cost of trans- 
formation. He feared that there would be very great diffi- 
culty in applying American couplers to the goods wagons 
used in this country. He, of course, could not speak from 
experience, as no goods wagons were at present so fitted. 
There were, in his opinion, advantages possessed by side 
buffers which the centre buffer had not got. He had ridden 
on both kinds of stock. The worst vibration was in going 
round curves. Here the outside buffers will tend to come 
apart, and those on the inside to compress. He was not 
aware, however, that there was on some of our main line 
assenger trains an opening of as much as 6in. to Tin. 
Witness's attention was again directed to the points of wear 
in automatic couplers, and by way of comparison he was 
asked how many points of wear there were in connection 
with the ordinary three-link coupler. He said the points of 
wear were allin view. The points of wear which it would 
be necessary to compare with those of the automatic couplers 
were first the hole in the hook and then the inside of the 
link, then the insides of all the links and the inside of the 


hook. These were all points which may readily be seen and 


excessive wear detected. There were six points to be 
observed as against ten. He certainly did not agree that, 
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from an engineering point of view, the more parts of resist- 
ance there were the more strength there was in the coupling. 

He thought it was generally accepted that the fewer points 

of wear the better the apparatus. The life of an automatic 
| coupler on passenger trains would be less—as far as wear and 
| tear is concerned—than that on a goods wagon. A tight- 
fitting coupling had the advantage so far as breakages were 
| concerned. In America the couplings were fitted to the 
| main body of the car and not to the movable bogie. He was 
| of opinion that, in the abstract, could a coupling be found 
which could be actuated both for coupling or uncoupling by 
means of a lever at the side of the wagon, such an appliance 
would be more advantageous than the automatic coupler 
| used in America. It would keep the workmen away from 
| going between the wagons. 
| The next witness was Mr. Joseph Constantine, assistant- 
| superintendent of the line on the Midland Railway. He has 
| charge of the working of all the goods and mineral trains, the 
| arrangement of the service time-tables, the control of the 
| goods guards, and the working generally of the goods and 
mineral trains, and has been in the service for thirty-six 
| years. He has 2600 goods guards under him. He visited 
| America with the preceding witness. As regarded coupling 
| and uncoupling accidents, he found that in America they 
| were not classified under different heads, such as old link and 
| pin, link and pin and automatic coupler, and automatic 
| couplers alone, but he was satisfied that when the whole of 
| the wagons in the United States are fitted with automatic 
| couplers, there will be more accidents there, than there would 
| be in this country if all the wagons were standard. In fact, 
| he almost prepared to go farther, and to say that when all 
| American stock is automatically coupled, he believed that we 
should even then compare favourably with the United States, 
supposing existing circumstances to continue. 

In America 94 per cent. of the whole amount of railways is 
single line. The total number of men employed per 100 
miles is 449. In the whole of the United Kingdom there are 
2492 per 100 miles, while on the Midland there are as many 
as 4493 per 100 miles. There seemed to be a very divided 
opinion in America as to the M.C.B. coupler. Some railway- 
men were content to gu on with it, but he understood that 
there were others who were by no means satisfied. He 
himself agreed with the evidence given by Mr. Mien. He 
had made a calculation of the number of shunts 
made on the Midland Railway during the year, and it 
worked out to 150 millions. Last year there were forty-two 
cases of injuries, all non-fatal, and no death on the Midland 
Railway during coupling and porrimya:. 4 OF these forty- 
two cases ten occurred in connection with passenger trains, 
leaving thirty-two for goods trains. Of these thirty-two 
| cases, twenty-five occurred when the pole has been used, 
leaving seven where the pole was not used. Then, in 
addition, there had been two accidents with poles where 
men were not actually engaged in coupling or uncoupling 
operations. There were 3618 goods guards and goods 
shunters employed, Twenty-seven of these were injured, 
which worked out to 0°7 per cent. of those employed for 
these 150 millions of operations. The total men employed 
on the Midland Railway who are in one way or another 
engaged in shunting operations were 13,036. Of these 
forty-four were injured, or 0°3 per cent. of the whole. 
When all the wagons were fitted with the loose three-link 
couplings he anticipates that these figures would be reduced 
50 cent. When asked to suppose all the cars in America 
to be fitted with automatic couplers and all those in the 
United Kingdom with the Gedge coupling and spring buffer, 
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when further asked which would then be the safer, he 


and he British stock with the Gedge coupling and spring 


said t 
ee regard to the space between the sets of rails in 
shunting yards, he thought that 6ft. was quite enough to 
llow of the easy use oO the shunting pole. Questioned as 
to whether in the United States there was not less respect 
for human life, and whether this did not beget carelessness, 
and hence, other things being equal, a larger number of 
deaths on the railways were to be looked for there than in 
this country, witness replied to each question in the affirma- 
tive. He was also distinctly in favour of doing away with 
dead buffers, and suggested # term of years to be put in 
which the transformation was to be carried out. The 
Midland Railwa: owned a small percentage of dead buffer 
wagons, and he haa advised their destruction. 

This completed Mr. Constantine’s evidence, and the 
next witness called was Mr. F. Harrison, the general 
manager of the London and North-Western Railway, 
who before taking up his present position some six 
years or more ago had been general goods manager, 
and had held a prominent position in the passenger 
department of his railway, having had in all some thirty- 
six years’ experience. The London and North-Western 
Railway might be taken to represent all the elements of 
railway business. There were 3800 miles of lines, which 
included 397 miles of single line, these figures being ex- 
clusive of sidings. The number of men employed was 
about 78,000, about 20,000 of whom were clerks and 
mechanics. ‘Talking of accidents generally, he said that 
the majority happen through want of care on the part 
of the men, or neglect of instructions or want of care or 
neglect on the part of those working with the man who 
gets injured. He thought that whatever rules were made 
there would still be a number of accidents. It would always 
be so and you could not prevent it. Witness handed ina 
table showing the number of accidents on the London and 
North-Western Railway during 1898. There had not been a 
single fatal accident during the year to a servant ‘ when 
using coupling-stick and not going between ——_ during 
coupling and uncoupling operations ;”” nor had there been a 
single death during the same period among the men “ when 
going between vehicles, because the coupling-stick was not or 
could not be used."”” The numbers injured under these two 
heads were thirty-six and fourteen respectively. These figures 
referred to goods traffic. His company had taken an account 
of the number of coupling and uncoupling operations which 


had taken place during a certain twenty-four hours, and it | #8? 


had amounted to 195,000 in connection with goods and 
mineral traffic. This amounted to between 58 and 59 
millions of operations during the year. The total number of 
injuries was fifty, and this made cne injury in 1,800,000 
operations, or a little more, this including all trivial 
accidents. 

This concluded the evidence taken at the eleventh sitting. 
The twelfth sitting was held on Thursday, the 27th ult., and 
was held in the Surveyors’ Institution. Mr. Frederick 
Harrison was recalled and further examined. He said that 
he not only represented the London and North-Western 
Railway, but also appeared on behalf of the Railway Com- 

anies’ Association. The fifty accidents above mentioned 

ad not occurred at any particular part of the system. In- 
deed they had happened at forty-five different stations; and 
with reference to the 647 total non-fatal cases which had 
happened from various causes over the whole line, these 
occurred at 252 stations. Accidents were largely due to mis- 
adventure, which no amount of legislation could do away 
with. His company was always doing its best to impress on 
its servants that greater care would prevent most of the 
accidents which did happen, going so far as to issue circulars, 
say once a year, setting out details of accidents which might 
have been avvided by care. The circulars are issued to all 
the men, who have each to sign for them, Asked as to 
whether he had been in America, he replied that in 1896 he 
was there for three months, going during that time over 
12,000 miles of railways in the United States and Canada. 
He agreed that the American coupler, as used in America, 
was not adapted to the rolling stock of this country; and 
would go even further than that, and say that the working 
railway men over here would be very sorry if we ever had it. 
Moreover, from his own experience, he was certain that the 
travelling public in this country would be very sorry also to 
see the passenger trains provided with it. 

The report of Mr. Beatty, the chief locomotive super- 
intendent of the Cape Government, whose report on auto- 
couplers was referred to, said:—‘‘The long list of train 
partings on the American railways with the automatic 
couplers seem to point to the advisability of leaving well 
alone in this particular detail.” Witness said that both the 
general manager and the traffic manager had given him the 
same expression of opinion when over in this country last 
year and the year before, With regard to the introduction 
of the shunting-pole, witness said that some twenty-five years 
ago they found on the London and North-Western line at 
certain places that some of the men had of their own 
accord adopted a bit of stick, gas pipe, or iron for 
the purpose of uncoupling the wagons instead of going 
between them. From this beginning the pole now in 
use has sprung, and his railway made 15,000 of 
them last year. There are never less than 5000 in use. It 
is certainly not perfect, but a great improvement on what 
had gone before. Then, too, in his experience the couplings 
themselves had been vastly improved during the last twenty 
or thirty years. He remembered when there was no draw- 
bar hook at all. On many wagons there was simply a ring 
bolt let into the sole of the wagon. His company was most 
anxious to reduce the risk to its servants. It would intro- 
duce anything, automatic or otherwise, which it was satisfied 
could be introduced without risk, and which might be bene- 
ficial. It was most decidedly not a question of money. He 
spoke this with the authority not only of his own, but of 
other railway companies. There were from 500,000 to 
600,000 private owners’ wagons in this country. This was a 
calculation, but he believed it would be found correct. This 
jumber formed nearly one-half of the goods rolling 
stock on our railways. The railway companies own 658,000. 
The private owners on the North-Western Railway were 
making satisfactory progress in carrying out the specification 
that was laid down hr the. clearing-house in 1889 even to the 
extent of putting on one side wagons that have still some 
life left in them. The London and North-Western Railway 
wagon inspector says, “I cannot expect them to do more 
than they are doing in reason.” 

With regard to the respective merits of centre ard side 

uffers, witness said that for steadiness he had nct the 
slightest hesitation in saying that the side buffers are the 


best, and, he thought, perhaps for safety, too, but did not 
emphasise that point. He would be very sorry indeed that 
any centre coupling that he had yet experienced—and he had 
experienzed a good many kinds in America, and had recently 
had the pleasure of experiencing them in this country on a 
large railway which had lately been opened—he would be very 
sorry to have any one of these couplings on the North- 
Western Railway express trains, and he thought the travelling 
public would be of his opinion.: He thought that even if an 
automatic coupling were adopted it would still be necessary 
to retain the side buffers, at all events in passenger stock. 
With regard to wagons with dead buffers his company, so far 
as his knowledge went, owned none. It was a new point to 
him, however, that dead buffers constituted a danger to the 
men. The reasons his company had made the change were, 
that working and dealing with goods traffic was facilitated, 
for economy in maintenance, and for avoiding of injury to the 
contents of the wagon as much as anything else. It was the 
general rule on the North-Western Railway to provide 7ft. or 
8ft., if possible, between sidings. This was striven for in any 
new work carried out. Having regard to shunting operations 
in connection with automatic couplers on passenger stock, his 
experience in America had been that, though every possible 
comfort was afforded him, a special car, &c., and while in no 
way wishing to speak disparagingly, people in the car fre- 
quently found themselves on the floor, in consequence of 
coupling by impact. He desired to be very careful, however, 
as he did not wish it to go forth to America that he did not 
appreciate all they did forhim. Asa fact, however, the coach 
in which he travelled was constantly being considerably 
shaken during coupling. Mr. Harrison was further examined at 
some length, but the questions asked him had little or no 
reference to automatic couplers. 

Sir James Thompson, the general manager of the Cale- 
donian Railway Company, was the next witness. He said 
that, in general, he agreed with the evidence given by Mr. 
Harrison. He was still under examination when the Com- 
mission rose for the day, to assemble the following day, 
Friday, the 28th inst. His examination was then continued. 
He sa'd that he had been requested to give evidence by the 
Railway Association. The new-pattern Caledonian goods 
wagons were fitted with Gedge couplers and with spring 
buffers. He thought it would be a very serious matter if the 
owners and railway companies were compelled to provide all 
the dead-buffer wagons with spring buffers, and seemed to 
think that if it was rendered imperative that all new stock 
should be so fitted, this should be deemed sufficient. He 
eed that, if something, automatic or otherwise, ¢ould be 
discovered to work from the side of the wagons and manipu- 
late the Gedge coupler for coupling and uncoupling, this 
would be an improvement, and he thought this would be 
preferable to an automatic coupling—just as the pole had 
been to the old system of going between the wagons. More- 
over, by the use of such an apparatus the man performing a 
coupling operation could see if it were well done, which 
would not be always possible with an automatic coupler. 
There were 62,000 wagons on the Caledonian Railway. Of 
these 59,000 had three-link couplings, and 2000 of these 
again were Gedge couplings. The company was now adopt- 
ing the Gedge coupling entirely. He himself thought that 
there was not the excessive danger to men engaged in 
coupling when using dead end-buffered wagons—the real 
cause of the adoption of the spring-buffered wagon was 
because it saves in the transit of goods. With regard to 
couplers, he certainly would not have them automatic. A 
man must be there in any case to look after the operations, 
and he preferred that he should do the coupling and un- 
coupling, but, if possible, he must not go between the 
vehicles. He had, however, no form of such coupling in his 
mind. With reference to breakaways on the Caledonian 
Railway, there had only been eight during the year 1898. 
This was compared to the numbers on the North Western 
Railway—287—as given by Mr. Harrison, and it was sur- 
mised that there must be some mistake in this figure, since 
there was such a discrepancy between the two lines. There 
were no official figures on the subject of breakaways. 
The Board of Trade reported nothing except a breakage of 
couplings that resulted in an accident to a train. 

Mr. James Charles Inglis, the chief engineer of the Great 
Western Railway, was the next witness. He handed in a 
circular issued by the Great Western Railway to its servants. 
This circular, besides other things, enjoins the use of the 
coupling pole wherever practicable, but strictly forbids its 
use for other purposes than that for which it was originally 
intended, and shunters and others are specially warned 
“against the dangerous practice of riding on shunting poles 
or brake sticks.” Witness’ general evidence, however, had 
no great bearing on the subject of automatic couplers. 

The next witness was Mr. Samuel Waite Johnson, the 
chief locomotive superintendent of the Midland Railway. 
As an engineer he does not approve of the automatic coupler. 
He does not see what advantage is going to come from it, 
and thinks that the Gedge coupling with buffers is the best 
arrangement, and thinks that by-and-bye it is possible that 
some arrangement will be made whereby the Gedge coupling 
can be worked by a lever at the side. He thinks this quite 
within what may be called practical use that such a thing 
may be evolved, and if that should be so it would do away 
with the necessity of the shunter carrying the pole, or going 
between the wagons. As far as his experience goes, and as 
far as his opinion as an engineer of many years’ standing 
goes, he does not think there is sufficient warranty for the 
adoption of the automatic coupler when one has by one a 
coupling like Gedge’s. 

The remainder of Mr. Johnson’s evidence had no 
bearing upon automatic couplers, and this concluded the 
evidence taken on this day. 


A Reuter message from Cairo, dated July 22nd, says 
that owing to the fact that this is the first year that statistics 
have been available from Khartoum and the Upper Nile with 
regard to the rise of the river, the authorities are rather at a loss 
to determine the effect that the rise at these places has on the 
lower river. The flood at the Atbara some time ago made it seem 
probable that an early rise would take place. This now appears 
unlikely, as the effect of the flood has absolutely disappeared at 
Abu Hamed, and there seems every probabilit; a late rise this 
year. The rise at Rhoda is scarcely perceptible as yet. Another 
year it will, of course, be possible to forecast with accuracy the 
exact time that it requires for the flood on the upper river to 
reach Cairo, and also the amount of rise required in order to give 
a full Nile at Cairo. The works at Assuan and Assiut are still 
going on, but will shortly be discontinued at the former place. 
The authorities hope, however, to keep the works at Assiut goi 


going 
for some time yet. Once the temporary dam is broken through 
the works be abandoned, 


COMMODORE MELVILLE ON TRIPLE-SCREW 
WARSHIPS. 

Durine the last London meeting of the Institution of 
Naval Architects, a paper by Commodore Melville, 
engineer-in-chief of the U.S. Navy, on “ The Logical 
Arrangement of the Motive Power of Warships” was 
read on March 28rd. This paper will be found in full in 
our impressions for March 24th and 31st, and in the latter 
will be found a report of the discussion which took place. 
Commodore Melville was unable to be present, but 
Lieut. Harhold P. Morton, U.S. Navy, took charge of the 
paper, and from him we have received the following 
reply by Commodore Melville on the whole discussion, 
which Commodore Melville wishes to see published in 
our columns. It will be read with no small interest, not 
alone by those concerned with the working of ships, 
but by those who are engaged in the task of reconciling 
the theory of the steam engine with practice. The state- 
ment that the cylinder condensation in a marine engine 
is practically the same for all powers is somewhat start- 
ling, and the fact that it amounts to just 1lb. per horse- 
power per hour of the maximum power is scarcely, to 
say the least, consistent with conclusions the accuracy 
of which has been stoutly maintained at this side of the 
Atlantic. 


I note that the principal desire expressed by the members of 
the Institution in regard to this paper is for more data. I 
fully appreciate the position of Sir William White regarding 
data which he is unable to publish. In fact, much of the 
information used by me in the preparation of this article is 
such as I feel unwilling to make public. I am, however, at 
liberty to give the results obtained from a consideration of 
the data, and I have doneso. I realise that a considerable 
amount of detailed information which was omitted might 
have been included in the article. This omission was caused 
largely by my desire that the paper should not be too long for 
ready presentation before the Institution of Naval Architects. 
It was caused also by the fact that the number of trials from 
which the conclusions were drawn, something over 200, was 
considered too small upon which to base any absolutely 
accurate figures, although establishing fully the general law. 
On that account such figures as have been included in my 
paper have been specifically stated to be tentative. They are 
subject to alteration as a result of futureexperiment. I have 
attempted so carefully to avoid any exaggeration of the 
advantages of triple screws, that I think figures enumerating 
the economic gains due to their use, both for high and low 
powers, will be found greater rather than less than those given 
in my paper. 

In deference, however, to the expressed desire of the Insti- 
tution, I submit such data regarding the performance of 
triple-screw ships as may be communicated without breach 
of a public trust. In this connection, let me remark that I 
regret very much that Sir William White finds himself un- 
able to give us the benefit of such mcdel experiments as he 
may have made with triple screws. While I believe that no 
tests of propellers are so valuable as those obtained from the 
propellers themselves in position on ships where the theo- 
retical conditions are thus minimised, and where we have to 
deal only with full loads and with service conditions, I am 
sure that it would be very interesting to compare these 
results with those obtained from tank experiments. It 
appears to me that such comparison would be a good test of 
the acuracy of model trials. 

I append a speed and power curve of certain battleships 
reduced to 12,500 tons displacement by Froude’s well-known 
laws of comparison, giving a separate curve to those ships 
fitted with triple screws. All trials from which these curves 
were constructed are of ships of approximately the same size, 
none of them being of less than 10,000 tons displacement ; 
all belong to the same navy; they have the same character of 
hull and the same general under-water body. They are, in 
fact, almost identical in all respects, with the exception of 
the propelling machinery and of the slight modifications in 
the under-water body necessary from the introduction of a 
central screw in the ships so fitted. 

Consideration of these curves will show at once that the 
power required is, in all cases, high in proportion to the 
speed. This is due to the peculiar character of the hulls in 
all of the ships considered. It is to be noted, however, that 
these characteristics obtain in the cases of the triple-screw 
battleships as well as in those fitted with a twin-screw system. 
The points marked by small circles are obtained from actual 
trials, and include the power of the auxiliary machinery. 

I append aiso a speed and power curve of cruisers, reduced 
to 11,000 tons displacement by the same laws of comparison. 
While these vessels are not so homogeneousin t as the 
battleships cited it will be noted that there is with them 
about the same gain for the triple-screw system in the power 
required to attain a given speed. This difference is some- 
what greater than that which I have givenin my paper as the 
probable advantage to be derived from the use of triple 
screws, Each pointis from the actual trial of some cruiser, 
although they are not all from thesame navy. Only a part 
of these trials includes the power of the auxiliary machinery. 

It appears to me that these curves, drawn as they are to 
give the fullest advantage to the system of twin-screw pro- 
pulsion, develop fully the superior efficiency of the triple- 
screw system for full-power trials; or, indeed, wherever all 
engines are in use. However, as Sir William White says, 
the matter of the propulsive efficiency of the propellers is 
but one of the desiderata to be sought in the design of a 
naval vessel. I submit, however, that the superior propul- 
sive efficiency of triple screws is an element of considerable 
advantage in their favour, although it must by no means be 
considered the deciding one. The deciding point in this 
matter seems to me to be the fact that naval vessels do at 
least 90 per cent. of their cruising at speeds below 16 knots. 
In vessels of the fast type, now so universally prevalent, the 
condensation in the low-pressure cylinders is enormous when 
the ships are making these low speeds. 

Mr. Barnaby has pointed out that the greater efficiency of 
propulsion incident to the use of three screws and consequent 
upon the utilisation of the following wake would apparently 
imply that a single propeller is more efficient than are twin 
screws. I have stated that up to a certain speed I consider 
that a single screw is most economical. Beyond that speed 
it is nece: to increase the size of this screw so greatly 
that the efficiency of the propeller is considerably reduced 
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on account of the increased friction, and also on account of | ence between these powers measured the unloaded engine 
the increased difficulty of securing a free run of the water to | friction of the centre engine. Further, on the assumption 
the blades. I am not sure when the critical point is passed. | that the resistance of the dragging screw varied as the square 
In the light of experience, however, it would seem that for | of the difference between the number of revolutions made by 
ships having a maximum speed of as much as 15 knots the | it and the number of revolutions which would give it a zero 
advantages due to the division of the propelling instrument | slip, there was obtained the ratio between the resistance of 
into two screws are more than equivalent to the loss due to | the screw and the resistance of the engine and screw combined. 
working these screws in the less advantageous position under | The resistance of the dragging screw ascertained in this 
the quarters of the ship. This may explain why twin screws | manner agreed very closely with that obtained from the results 
are in many cases more efficient than single screws. The | of experimentson the Kaiserin Augusta. 
use of triple screws, however, includes not only the advantages | It is of importance to note that the unloaded engine fric- 
due to the use of smaller screws, but also the advantage due | tion of the central engine was, at a speed of 10 knots, con- 
to the following wake, Triple screws must therefore always | siderably greater than the drag of the central screw when the 
be more efficient than twin screws. | latter was left to revolve freely. If it be granted that the 
Data concerning the cruising efficiency of ships fitted with | engine friction varies as the power of the engine—this is only 
triple screws have been obtained from various sources. Tests an approximation of the correct rule—it is evident from the 
of the steam consumption of the main and auxiliary engines | above that the horse-power required to attain a speed of 
of the triple-screw cruiser Minneapolis have been made. 10 knots is greater with two engines than it would be with 
Trials have been made of this and other ships working with | one, if the latter has sufficient propeller area to avoid exces- 
one, two, and three screws at (a) constant speed, (b) constant sive slip. Thisis quite apart from the saving due to the 
power, (c) with a fixed coal consumption. Trials have been decreased condensation of the engines. In fact, the Minnea- 
made of the Kaiserin Augusta—the details of which have polis ran at the rate of 9:73 knots with 1872-6-horse power. 
been published—with and without a dragging screw. We and with one engine, while with two engines to make a speed 
have made trials of the Minneapolis at a constant speed, and of 9:71 knots she required 1940-94-horse power. On the 
have measured the speed of rotation of the central screw, (a) other hand, however, the speed of the Kaiserin Augusta was 
when revolving freely, and (b) when connected with the central 9 knots with two engines developing 932-horse power, while 
engine. Several twin screw ships have been tried with one for a speed of 9:07 knots with one engine 1050-horse power 
engine, with a resultant gain in coal consumption at the were required. As I have said, in order that oneengine alone 
lower speeds, when not only was there a heavy drag from the may work properly, it is necessary that the propeller should 
idle screw, but also there was a considerable rudder resist- be of sufficient disc area, which is not the case when the pro- 
ance. Trials have been made of the Kaiserin Augusta work- | peller is designed to transmit but one-third of the full power, 


and this with considerably more ease than obtains if all th, 

J is in ‘ 
e matter of the short lengths of shafting outgj 

ship with triple screws is one to which I think ner pe 

cient attention has been paid. It would avoid the necessity 

for a 70ft. propeller shafts which, I believe, are now being 

used, 

As to the space gained by the arrangement of triple-screw 
machinery proposed by me in this paper, I may say that, in g 
design now being prepared, it is found that the use of a large 
central engine and two small engines saves enough space 
below the protective deck from that required for twin-screw 
machinery to install the evaporating plant of this thip and 
to provide for a pump-room. I append a short sketch of 
this design. It will be noticed that the central engine ig g 
five-cylinder engine. This is intended to be used only in 
connection with the wing engines, and when the maximum 
power is to be developed. The wing engines, it will be 
noticed, are Saniiatbtes engines, and it is expected that 
these will be used during ordinary cruising. The number of 
cylinders ordinarily in use will therefore _- but eight. No 
difficulty has been experienced in securing sufficient ammy. 
nition rooms, &c. e most serious problem has probably 
been the installation of the steering gear. 

The United States navy had a twin-screw ship in 1862, the 
Forbes, and for river service in the Civil War had a great 
many multiple-screw ships, called at the time ‘ Tin-clads,” 
There was also the Agamenticus class of twin-screw monitors 
constructed in 1863 for our navy. These were four ships of 
something over 3000 tons, and one of them visited the 
Thames something over thirty years ago. This was some time 
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DIAGRAMS SHOWING PERFORMANCE OF TWIN AND TRIPLE PROPELLERS 


ing with one engine, (a) with the centre engine and (b) with , and it is to this cause that I attribute the above compara- 
one of the wing engines, in either case the other screws being | tively unfavourable results. Experience with twin-screw 
left to revolve freely. The difference in power required to | ships has shown that propellers having a disc area of one-half 
attain a fixed speed in the last trials measured the resistance | that which is necessary to drive a vessel at a full speed of as 
of the rudder. much as 20 knots are efficient at ordinary cruising speeds. 
The trials of the Kaiserin Augusta, which were conducted | It appears to me that these results form a very strong argu- 
with great thoroughness, measured accurately the drag of | ment against the use of a small central engine for cruising 
the screw and also the resistance of the rudder, the latter | purposes. 
being, at a speed of 14-1 knots, considerably more than twice | The figures set forth in my paper as to the power absorbed 
as great as the drag of two idle screws when one of the wing | in the drag of the screw are the maximum; those given as 
engines was used alone. These trials developed fully the | to the gains due to the use of triple screws under cruising 
further fact that there is not sufficient propeller area in the | conditions are minimised. Instead of stretching the case in 
central screw—the three screws being equal—to drive the | favour of three screws I believe that I have done rather the 
ship economically at a speed greater than nine knots. Trials | reverse. I have been careful to give the established twin- 
of the Minneapolis were made with a constant coal con- | screw practice the benefit of every doubt, which I think is 
sumption, and working with both one and two engines, and | quite proper. There are, however, a great many points in 
with absolutely the same auxiliaries in use in both cases. It favour of the triple-screw system which are touched upon in 
had been found that the condensation in an engine was | my article, and which have not been controverted in the 
approximately a constant irrespective of the power developed, | least. I cannot say that I recommend the installation of 
this condensation increasing slightly for the lowest powers. | triple screws in all naval vessels, but wherever as much as 
On these trials with a fixed coal consumption, with two | one half the total power is sufficient to obtain a speed of, 
engines in use, 938-horse power were developed, giving the | say, 16 knots, that system appears to me to be the only 
ship a speed of 9°53 knots. With one engine only in use, | logical one to install. 
there was sufficient steam to give 1236-horse power, though | The weight and cost of the machinery in a triple-screw 
the speed of the ship did not exceed 9:36 knots. Knowing | ship is certainly no greater than for large twin-screw 
from previous experiments exactly the steam consumption | machinery of the same power. It is possible, as was shown 
per horse-power of these engines, it was possible to ascertain | off Santiago in the case of the Minneapolis, to couple up, 
accurately the condensation which was found to be, as has | without damage, the central screw of a triple-screw ship 
been stated in my paper, about one pound of water per horse- | while the vessel has a speed of 18 knots. This was actually 
power of the maximum power of the engine. | done, and is an instance of the great tactical advantage 
The resistance of a dragging screw was measured in the | possessed by triple screws over the method of arranging two 
experiments of the Kaiserin Augusta. It, as well as the | engines on the same shaft, a system which our recent war 
engine friction, was also obtained on the Minneapolis in the | experience will probably prevent us from installing in any 
following manner: The number of revolutions of the central | future naval vessels. In the discussion of my paper attention 
engine when coupled with and turned by its dragging screw | has been called to the engines not ordinarily in use under 
was observed accurately for a fixed speed of the ship and also | cruising conditions with triple-screw practice. I desire to 
the number of revolutions of this screw for the same speed of | call attention again to the fact that there is quite as much 
the ship and when uncoupled from the central engine. The | power not in use in twin-screw practice for the same ship and 
power developed by the propelling engines—the two wing | speed. Further, the idle power in triple-screw practice is 
engines—was observed for the two conditions, and the differ- | maintained in much more efficient condition while cruising, 


before Sir William White first advocated the use of twin 
screws in the British Navy. 

The scheme proposed by Mr. Barnaby for working the 
central shaft by means of a circulating pump engine would 
probably lead to a slight economical gain, on the principle 
that the engine efficiency will probably be greater than the 
efficiency of the dragging screw. I think, however, that the 
introduction of this feature will not lead to any very great 
saving, and it might interfere with quickly connecting up the 
central engine at the commencement of a chase, for instance. 
This is a detail, however, which further experience may very 
possibly show to be worthy of installation and of use, at 
least during ordinary cruising. 

I am pleased to note that Sir William White says that a 
continuation of progress in design along present lines may 
lead to triple or other multiple screws being introduced into 
the British Navy. I believe that we have already arrived at 
the point where triple screws are considered necessary. 

In conclusion, I desire to thank the Institution for the 
discussion of this paper. I regard intelligent criticism, 
whether favourable or the reverse, as of much value in 
bringing out the points of any matter at issue. 


AccorDING to a consular “ne just to hand, efforts are 
being made by the Hungarian Government to induce leading 
representatives of the Austrian textile industries to remove to 
Hungary and establish factories there, and have given rise to much 
adverse comment in Austria. Hun is the principal market for 
Austrian industrial products of all kinds, and it is therefore appre- 
hended that the erection of Austrian factories in Hungary wo id 
have the effect of diverting trade from those manufacturing centres 
in this country, which even as matters now stand are sadly in want 
of a stimulus, Among other advantages which are promised in 
the event of foreign manufacturers transferring their activity to 
Hungary are exemption from taxation during a given number of 
years, and a free grant of land on which to erect a factory. It is 
stated that various prominent Austrian firms are seriously con- 
sidering the expediency of pting the offers made by the Trans- 
leithan authorities in view of the substantial concessions they would 
secure by a removal. 
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THE MECHANICAL APPLIANCES EMPLOYED IN 
{HE CONSTRUCTION OF THE KEYHAM DOCK- 
YARD EXTENSION WORKS.* 


By Mr. WuHaTeLy Eviot, Admiralty Superintendent Civil 
Engineer, Keyham Extension Works. 

Tue great advances that have been made in machinery of every 
description during the latter part of this century have had a great 
effect upon all kinds of public works, both in reducing their cost and 
also in limiting the time uired for their execution. For instance, 
such a work as the Manchester Ship Canal would probably never 
have been attempted if the steam navvy had not come into existence 
to take the place of the pick and shovel, The time that would-have 
been occupied in e ting and removing the millions of yards of 
material in the various cuttings of the canal would have amounted 
to many years of pick and shovel work, instead of the marvellously 
short time that was actually required by the use of the steam navvy. 
‘As in excavation so in other work, the old methods are being 
superseded by the various ingenious machines that are being 
constantly devised, thus enabling those engaged in large public 
works to view with complacency figures representing such enormous 

uantities of work as would have almost appalled them in former 

ays. Itis apparent that the cost of many operations connected 
with the carrying out of large works has been considerably lessened 
by machinery, from the readiness with which contractors adopt the 
same wherever practicable. These remarks, of course, apply to 
large works, where the quantities to be deait with are of such a 
nature and amount as to bear the cost of providing the requisite 
machinery. 

The work now being carried ovt in the extension of the dock- 

ard at Keyham appears to afford a good example of advantage 
tues taken of the use of vapontcnr | in all available situations, 
These works—Fig 1—occupy ground to the extent of 113 acres, 
of which 35 acres are situated above high-water mark, being chiefly 
land which has been reclaimed in former years from that part of 
Tamar called the H The r inder of the area, 78 acres in 
extent, is the foreshore of mud from high-water line to about low 
water of spring tides, the range of tide ae 154ft. The works 
comprise a tidal basin of 10 acres and a cl basin of 354 acres, 
divided by a space about 900ft. in width, in which space there will 
be three large graving docks, as shown on the plan. Twoof these 
graving docks will have an opening at either end, and will be 
accessible from either basin, here will also be a lock leading 
from the closed basin to outside the tidal basin ; this lock will be 
constructed to be used as a graving dock if reouired. Extending 
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which the cutting om enters the mud being regulated by the tilt 
ven to the a the arrangement of the reer te chains, 
ese chains are attached to the front and the back of the 
those on the back A can be shortened by winding round the Ce 
B to which they are attached ; this shortening of the back chains 
causes the to tilt forward and the cutting edge C to enter 
the mud, as in position—Fig. 2. When the scoop is filled, a 
catch D, holding the rod on which the back chain is coiled, is 
knocked out ; the back chain is at once ay gpm. and the cutting 
edge is lifted by the front chain E, and the scoop takes ition 
—Fig. 3. It is in this position hauled over the surface of the mud, 
up an incline and along the high-level stage until it is over the 
shoot leading to the barge beneath. The rope F of the hauling 
engine on land is so arranged that as soon as it begins to haul the 
— back it causes it to turn completely. over, and thus 
discharge its contents through an aperture in the staging, and 
down a shoot into the barge. The empty scoop is now in position 
—Fig. 4—and is drawn in this position back down the incline and 
across the surface of the mud to fill itself again as soon as the 
forward hauling engine turns it over into position—Fig. 2, The 
back chain is set to the proper length as soon as the scoop is 
empty, and before it commences the return journey. One complete 
journey is made in from five to ten minutes, the load varying from 
two to three cubic yards when the mud is very wet toa maximum 
of about five cubic yards when itisdry. The wear and tear on the 
wire a ropes is very great, and it is found difficult to control 
the work of the scoops. ey, however, answer their purpose in 
aes poe the way for wagons, which could not have been used at 
rst upon the soft mud wet winter months. Wagonshave 
now almost entirely rep] the scoops ; these are filled partly by 
hand and partly by steam navvies, the latter being used as soon as 
the site is sufficiently opened up to allow of the ni roads being 
laid down to take away the mud as excavated. Small locomotives 
are used in hauling the wagons, as filled from the steam navvies, to 
the foot of the inclines, and for supplying the navvies with empty 
wagons, The wagons are drawn up the inclines by the tontinn 
enginés which have previously worked the scoops. The walls of 
the basins are constructed in timbered trenches, and the soft mud 
in these trenches is excavated by hand and filled into skips, which 
are lifted out of the trenches by steam cranes, discharged into 
wagons, and conveyed by them to the barges. Six large hopper 
barges are employed in conveying the mud to sea, two being steam 
barges, while two powerful tugs are — in towing the others. 
The special appliances for dealing with the —_ are mud scoops, 
ti 8 ‘ips, 
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Fig. 1—KEYHAM DOCKYARD EXTENSION 


along the whole length of the works, and facing the Hamoaze, will 
be an outer quay wall with sufficient depth of water for the largest 


class of battleships at any state of the tide. The whole of the river | 


front of the site is encl during construction of a cofferdam 
to exclude the tidal and river water ; this cofferdam is more than 
a mile in length, From the magnitude of the works, it will be at 
once seen that a very large amount of machinery must be employed 
to complete them in a reasonable time. It is therefore pro 
to describe briefly the machinery which is here being employed: 
with advantage in excavation, dealing with materials, building 
operations, and workshops. The whole work is being carried out 
by contract, Messrs, Sir John Jackson, of Westminster, being the 
contractors, 
_ Excavation.—There are three different materials to be dealt with 
in the excavation—namely, made ground, mud, and rock. Made 
ground consists of rubble which was obtained from the rock 
excavated in the construction of the existing Keyham docks and 
basins, and was tipped on the mud foreshore some thirty years ago, 
to reclaim land north of the Keyham yard. The depth of ‘this 
rubble averages about 20ft. A part of this has been taken out in 
trenches for those portions of the walls of the basins and docks, 
which are situated landwards of the original high-water mark. 
The material was excavated by hand labour, filled into skips, and 
lifted out of the trenches by steam cranes, the contents being 
tipped into — which were conveyed by locomotives to suit- 
able parts of the works. The remainder of the material, forming 
the made ground which has to be removed, being distributed over 
a large area to an overage depth of 12ft., will be ultimately excavated 
by some of Ruston and Proctor’s steam navvies, and removed to be’ 
made use of where required. The appliances for this work are 
steam _—— five-ton steam cranes, iron skips, &c. Locomotives 
are universally employed in removing all excavated and other 
materials to and from such of the works as may be desired. 
The mud is of two qualities, hard and soft ; the bard is that on 
which rubble has beén tipped in former years and which has become 
compressed to such an extent that it is now quite dry and hard, and 
of the nature of stiff clay. Being under the made ground it is met 
with only in the deep trenches which are situated landwards of the 
high-water line. It is excavated and dealt with in the same manner 
as the made ground. The soft mud is that which has remained 
uncovered and exposed to the action of the tide, being the foreshore 
between high and low-water marks, and extending from the surface 
down to the rock. It lies sepa yg? on the site of the graving 
docks and the basins. This mud, of which there is a very large 
quantity to remove, is excavated at first by means of mud scoops, 
worked to and fro over the site by hauling engines which are 
on each side of the ground. Those on the outside are of 
-horse power and are fixed at the end of an elevated stage, from 
which the mud is discharged into barges and conveyed by them to 
sea ; those on the inside are of 20-horse power and are fixed to 
travelling frames, and can thus be moved to lead the scoop to such 
part of the mud as may be required. The mud ee 2,3,4, 
—on being hauled forward over the mud, fills itself, the depth to 
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The rock is of a slaty nature, is much decomposed on the sur- 
face, which portions are not generally hard to excavate. In the 
trenches the rock is drilled by hand for blasting, and also by rock 
drills worked by my om air. When loosened by blasting, the 
rock is excavated by hand and filled into skips and’ treated in the 
same way as the other material nearer the surface. On the site of 
the docks and basins, when the rock has been loosened by blast- 
ing, it will be excavating as much as possible by steam navvies. 
The special appliances for the rock are air-compressors, rock drills, 
steam navvies, steam cranes, &c, 

Dealing with materials.—On a work of this nature, where the 
various materials which are required are delivered in very large 
quantities, it is necessary that extensive arrangements be made for 
landing, removing, and storing them ee waar as they arrive. 
Nearly the whole of the materials are delivered by sea, and for 
unloading them two extensive timber jetties have been constructed 
by the contractors at the site of the works, Four 10-ton steam 
cranes are kept constantly at work unloading ships as they arrive. 
At present about 35,000 tons of various materials are landed per 
month, and this quantity will be muchincreased. Work is carried 
on at the jetties by night as well as by day. 

Portland cement is brought round by sea from the Thames. It is 
conveyed in sacks, an average of 2200 tons being a re 
month ; this will soon be largely increased. The sacks are loaded 
into wagons, and conveyed to the cement stores, where it is tipped 
in bulk until required to be used. There are two stores, one 
capable of a tons, and the other somewhat less, 

Granite is also brought by sea, about 2500 tons being delivered 

r month. The stones arrive dressed ready to set in the work. 

n being landed the stones are conveyed to portions of the yard 
set apart for stacking them. Two 10-ton Goliaths of 60ft. span are 
usod for stacking the granite, and for loading it up again when 

uired to be used. 

imestowe is brought in barges from the local quarries, is dis- 
charged at the jetties and stacked in the yard by steam cranes. 
About 1500 tons are landed per month. 

Shingle and sand.—Very large quantities of these materials are 
required for concrete. About 25,000 tons are delivered per month 
during fine weather, and arrangements are _— made for about 
double this quantity. They are obtained from Start Bay, where 
they are dredged up near the shore, For this purpose two suction 
dredgers are employed ; one delivers into barges and the other 
carries its own load. A powerful tug is provided for towing the 
barges to and fro, a distance each way of about thirty miles. 
The dredger delivering into barges can send 2000 tons per twenty- 
four hours, the other dredger conveys about 600 tons each journey, 
making one journey a day. When the barges or dredger arrive 
alongside the jetties, their cargoes are discharged by Hone’s grabs 
attached to the cranes, Four of these grabscan discharge a cargo 
of 1000 tons in about four hours, The cargoes are deposited from 
the grabs into ba and removed to be tipped on the storage 
ground, whence the shingle is again loaded into wagons by hand, 
to be conveyed to the concrete mixers as required. 

Broken stone is occasionally used for concrete instead of eo 
The stone is obtained from the local quarries in the form of rubble, 
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and crushed on the works to the required size by two of Baxter's © 
stone breakers, which are worked by portable engines. 

Timber in large quantities is floated in rafts from the timber 
ponds to the jetties, and there loaded on wagons to be conveyed 
to various parts of the works. 

Coal for the machinery is required in large quantities. The 
average amount discharged at the jetties per month is over 2000 
tons. 


Building operations.—The concrete is all mixed in Taylor's 
muerte, of which there are six on the works. They are 
mounted on frames at such a height that they can disc direct 
into skips on trucks beneath them. They are worked by gas 
engines. The leading feature of Taylor’s mixer is that, although 
it is a closed.mixer and. thoroughly mixes the materials. by 
revolving on a horizontal axis, it does not require to be stopped 
either to receive its charge or to deliver it when mixed into the 


Fig. 2. “Cutting.” 


Fig. 3.“ When full.” 


Fig. 4. “Returning Empty- 


skips beneath. The materials are placed dry in required proportions 
in ahopper A—Fig. 5—fixed above the mixer C, and from the hop 

they are sent into the mixer through the trunnion D on one side ; 
the requisite amount of water, which can be regulated, is admitted 
from the tank B, at the same time through the opposite trunnion E. 
The concrete when mixed is discharged into the skips through 
doors H, which are opened and closed by the sliding collar G 
worked by lever F, and conveyed on trucks to the required site, 
where it is deposited by steam cranes. The masonry in the walls 
and docks is set by ordinary steam cranes and by 10-ton steam 
derrick cranes, the latter being used in positions where a greater 
length of reach is required than can be obtained by the ordinary 
cranes. ll the piles in the cofferdam and in the temporary 
stagings have been driven by pile engines, specially constructed on 


Fig. 5—-CONCRETE MIXER 


the works for the purpose, and worked by steam winches with 
Sin. cylinders. As there is a large quantity of permanent piles to 
be driven in foundation work, two of Sissons and White’s pile 
engines have also been obtained. All the piling is in soft mud. 
In works extending over such a area, taking into considera- 
tion the depth of the trenches, and length of the cofferdam, it 
was expected that large quantities of water would probably have 
to be dealt with. So far, however, very little water has been 
encountered in the shape of springs, and except in heavy and con- 
tinuous rain there is not much work for the pumps. e leakage 
from the cofferdam is very small and is easily dealt with by a 6in. 
pump working occasionally. A list of the pumps in use or in 
reserve to meet emergencies is given in the appendix. 
Workshops.—The carpenters’ shop contains two saw mills, one 
of which is worked by a gas engine and the other by a portable 
engine, The fitting shop contains a large number of lathes, 
drilling and screwing machines, &c., which are worked off a shaft 
driven by a gas engine ; blast fans are worked off the same shaft 
for the smithy and also for the cupola of the foundry, All repairs 
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to the machinery and plant are carried out in the workshops, where a 
large staff of men are constantly employed in repairs of all kinds 
due to wear and tear and also to accidents, The smithy contains 
twelve hearths and a steam hammer, and adjoining is a foundry 
in which castings are made for repairs of plant and also for the 
permanent work, such as manhole covers, gratings, &c. As the 
unloading work on the jetties and the excavation in various parts 
of the works are carried on by night as well as by day, itis 
necessary to provide some means of lighting up the works after 
dark. Electric light has accordingly been introduced over the 
greater part of the works and in the workshops. The works are 
lighted by thirty-two arc lamps, and the sheds, trenches, shops, 
offices, &c., are lighted with about 350 incandescent lamps. The 
current is generated by two continuous-current bi-polar Spe 
dynamos by Messrs. Scott and Mountain, running at a speed of 
750 revolutions, giving an output of 135 amperes at a pressure of 
220 volts. When only a portion of the lights are required, one 
dynamo can supply the necessary current. The dynamos are 
driven through counter-shafting by one of Messrs. Davy, Paxman, 
and Co.’s 40-horse power compound engine with a steam pressure 
of 1201b. per square inch. A 40-horse power compound engine by 
Messrs, Marshall and Sons is kept in reserve for emergencies. The 
boiler on the top of the Marshall engine supplies steam to either 
engine, a second boiler being kept in reserve. In addition to the 
electric light, forty Wells lamps are used in various parts of the 
works ; these lamps have been fitted with special burners for the 
use of kerosene, 

APPENDIX.—The Principal Machinery used on Keyham Dockyard 

Extension Works, 
MACHINERY. 

Ten vertical bo!lers, 


Six 40-H.P. winding engines. 


Robey and Ruston and Proctor. 
{Use for hauling wagons and mud 


Six 0-H.P. ,, 
Two 40-H.P. fixed engines. 

Used for dynamos, pumps, saw 
Three 25 H.P. portable engines. | mills, and other purposes in the 
Seven 20-8.P. os 
Four 18-H. P. yard. 


Four 15in. cylinder locomotives— Made by Barclay, Manning, and 
Sear locomotives—| Wardle, Hunslet Engine Co., 
Four cylinder locomotives— rag conveying materials from 
four-w heeled. landing jetties and to various 


Two 9in. cylinder Iccomotives — y 
fuur-wheeled. Parts of works. 
‘Made by Smith, Booth, Whittaker, 
and Wilson. 


Used in landing goods at jetties, 
lifting materials from the 


Eight 10-ton steam cranes. trenches, lowering concrete and 


Two 7-ton 4 

irty- ve a masonry into the trenches and 

Thirty-seven 5-ton steam cranes. cetting masonry, and various 
other purposes. 


Four of the 10-ton crancs are fitted 
to be worked as steam 1 avvies. 
e by Stothert and Pitt, an 
Two 10-ton Goliaths—60ft. span. \_ for stacking granite in yard. 
Ten steam winches—Sin. cylinders. For pile engines, &c. 
Four gas engines forconcrete mixers. 
One oilengine ,, | Gas engines made by Tangye. 
Four gas engines for workshops | Oil engine by Noble. 
and yard. | 
Six dynamos. 
Forty Wells lamps. 
Five rock dills, ** Larmuth.” 
Four rock drills, “Little Hercules.” MeCullock. 
o air compressors. 
Six concrete mixcrs. Taylor. 


Iwo pile drivers. Sissons and White. 
Four steam navvies. Ruston and Proctor. 
Two stone breakers. Baxter. 

Eight grabs. Hone. 

Four grabs. Other makers. 
Seven patent mud scocps. - 


Pumps. 
One 1Sin. duplex. 
One 18in. larger rocker. 
Three 12in. centrifugal. -- 


Two l0in. 
Sixteen 6in. to Sin. direct-acting. Wade and Cherry, Owen, and Bailey. 


PLant. 
Two tugs, 500 indicated horse-power. 
Two tugs, 300 indicated horse-power. 
Two suction dredgers-—22in. diameter of suction pipe. 
Two 800-ton steam hopper barges. 
Six 1250-ton ordinary hopper ba: 
Twelve smaller barges of various siz2s. 


Clyne, Mitchell, and Co. 


THE PRACTICAL TRAINING OF ENGINEER 
STUDENTS.* 
By Mr. Roseat Mayston, R.N., Chief Engineer H.M. Dockyard, 
Devonport. 

For some years, in addition to the general work of repairs to 
the machinery of ships, there has been continuously new machinery 
in course of manufacture. The ships for which the machinery has 
been manufactured at this dockyard comprise the following. 


Partridge | 
idge 
Lapwing each of 1200 I.H.P. 
Ringdove 
cebe 7500 1.H.P. 

Astre 9000 ,, 

Sie } each 1400 I.H.P. 

roserpine 
Psyche each 7000 ,, 


and at the present time the engines and boilers for H.M.’s sloo 
Rosario and Vestal, each of 1400 indicated horse-power, are in 
progress, The designs are worked out in the chief engineer's 
drawing office, receive Admiralty criticism and final approval before 
the work of manufacture is put in hand, and, with the exception 
principally of the steel castings and larger steel forgings, such as 
shafts, the various parts of the machinery are made and fitted at 
the yard. It is thus seen that each entry of engineer students of 
recent years has, during its course of training, had the opportunity 
of witnessing the construction of, and taking part in the manu- 
facture, erection in the shop and on board the ship of at least one 
set of machinery for a warship, involving the most up-to-date 
practice of the time. Of the two latest completed ships above 
tabulated, the Proserpine and Psyche, the engines and boilers of 
both were manufactured at Keyham, but in the case of the first 
named were fitted on board at Sheerness, whereas in the Psyche, 
the whole of the work, both manufacture and fitting on board, 
was carried outat Keyham. Both are third-class cruisers of a type 
of which there are several in her Majesty’s Navy, either completed 
or under construction. The machinery comprises in each case 
two independent sets of triple-expansion engines, each with three 
vertical cylinders of diameters 20}in., 33in., and 54in., the length 
of stroke being 2ft. 3in., and were designed to obtain with each 
set 3500 indicated horse-power, or 7000 indicated horse-power with 
both sets, the boilers being worked under air pressure, and the 
— pressure available at the engines being SFO1b. per square 
inch, 

Training of engineer students.—The Psyche’s machinery, as well 
as that for other ships previously constructed or now under con- 
struction at Keyham, has afforded excellent opportunities for the 
efficient training of the engineer students, who are being instructed 
both theoretically and practically to enable them to become engineer 


* The Institution of Mechanical En, rs at Plymouth. Part of the 


paper descriptive of the engines of H.M.S.S. Proserpine and Psyche is 
omitted. 


officers in the Royal Navy. For the last eleven years Keyham has 
been the only Admiralty training ground for these officers, The 
number of students at the’present time is 192. An entry is made 
once each year, during the first or second week in July, following a 
competitive examination held by the Civil Service Commissioners in 
the previous April. The period of training is five years. Throughout 
this time they undergo an educational course at the Royal Naval 
Engineering College under Professor Worthington, whilst their 
practical training is obtained in the dockyard at Keyham, and the 
work they perform is as far as possible real. They take a con- 
siderable part in the repair and manufacture of machinery, and in 
the cases of the two ships which have formed the basis of this paper 
they have had a very large interest, more so in the Psyche, for the 
reason that they have been able to follow the manufacture of her 
engines and boilers right through to the time of the ship going to 
sea, whereas in the Proserpine, as previously mentioned, the 
engines and boilers were sent to Sheerness to bed fitte in that ship, 
and the experience to be gained by seeing them fitted on board 
was not obtainable. As illustrating the part taken in the manu- 
facture of new machinery, reference need only be made to that of 
the Psyche, and the following work was entirely carried out in the 
engineer students’ fitting shop:—The two surface-condensers were 
tubed and tested ; the two fire and bilge engines, eight fan-engines 
two hotwell engines and pumps, two circulating engines and pumps 
with auxiliary air pump, and the two reversing engines in connec- 
tion with the slide valve gear, were completely fitted up from the 
rough forgings and castings, including all machine and fitting work. 
In addition, a large number of minor fittings, such as cocks, valves, 


&c., passed through the handsof thestudents. Itshould be noted | 


that the work just enumerated is an indication of what is performed 
by the students in the early part of their training, that is, during 
the ‘irst half of it, and its class is such as to offer every possible 
attraction for a student commencing a marine engineering career ; 
at least, this is the object aimed at, and, judging by results, there 
is every reason to assume it has been successfully attained. Below 


isa plan of the workshops at Keybam, showing the position of | 
the fitting shop appropriated for the training cf the engineer | 


students relatively to the principal fitting shops of the chief 
engineer’s departmert. It will be seen that they are co close that 


Three months fitting on ships afloat. Two monthsarea i 

for obtaining some acquaintance with the elementary Peinle of 
ship construction and the fittings of ships. The remaining fiy, 
months are spent in the drawing-office learning engine drawing a 
design, the latter part of the time being occupied in the prepara. 
tion of a drawing from his own sketches, which drawing is required 
to be done to enable him to pass into the Navy. In order that the 
students may become acquainted with the working of maching 
and the duties connected with the engine-room when wade, 
way, the Admiralty have set apart H.M.S, Sharpshooter 
for the purpose, and classes are taken from March till October 
During March the ship steamed in the basin, and each third-year 
student is afforded the opportunities of actually performing’ the 
operations of laying and lighting fires, — up steam, openi 
and regulating the various valves, attending to the working of the 
engines and boilers, and learning the various duties of the engine. 
room. The third-year students are divided into four classes, the 
course for each class lasting one week, four days under steam, the 
remaining two days for repairs, examination, &c. From April lst to 
September 30th—except during examination and vacation times— 
the Sharpshooter is steamed under way by fourth and fifth-year 
students on two afternoons and one whole day a week, when all 
duties connected with the working of the engines and boilers ang 
examination and repairs after steaming, are carried out by them 
Each student by the end of bis fifth ~~ has passed through, in 
addition to the preliminary stage in the third year, four courses of 
steaming under way, each course of two weeks’ duration, At 


the end of the season the ship is laid up for repairs, which arg 
largely effected by the students themselves during the winter 
months. It should be noted that the Sharpshooter has triple. 
expansion engines, and was the firstship in H.M. Navy to be fitted 
with Belleville boilers, so that the steaming instruction afforded 
| the engineer stuaents by this ship is of very modern character, 
Lectures on marine engineering are given to the various years 
by officers of the chief engineer’s department at Keyham, eighteen 
cr annum to the fifth year, and twelve to each of the other years, 
The time devoted to the Sharpshooter and to lectures is taken out 
of the students’ working hours in the dockyard, which comprise four 
| forenoons and five afternoons ; the two remaining forenoons are 
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the students are enabled to watch any erection of new machinery ; 
in fact, it is part of their instruction to be shown the nature of the 
work as it progresses, and they are afforded every facility. It may 
be of interest to give the exact training an engineer student under- 


goes at Keyham during the five years he is under instruction pre- | 


paratory to his appointment as an assistant engineer, R.N. 
First year’s training.—On entry he is engaged on practice work 


with the hammer and chisel, and after a short time commences | 


engine fitting—useful work. 

Second year’s training.—For nine months he is employed at the 
lathe, and the remaining three months at other machines, During 
the second year a half-day per week for the greater part of the 
year is spent in sketchieg details of machines and parts of 
machinery. 

Third year’s training.—Kight months are spent in engine fitting 
in the students’ shop, one month he is sketching details and learn- 


ing the principles of construction of machinery used in connection | 


with the discharge of torpedoes, such as air-compressing machinery, 
torpedo tubes both submerged and above-water—the latter as made 
and placed on board Psyche—and the remaining three months he 
is employed on repairs to engines, &c., of ships afloat, or as the 
opportunity presents itself, such as in the case of ~~ in fitting 
new machinery in ships. It may here be observed that the wagers | 
machine for materials is placed in the students’ fitting shop, an 
arrangements are made for the students in turn to become 
acquainted with the tests and the methods of carrying them out 
and of recording them—all very important matters in connection 
with an engineer’s training. All the materials used in the manu- 
facture of Psyche’s engines were so tested in order to ascertain if 
they complied with requirements as laid down in specification ; 
for instance, in the case of the gun-metal used the tensile strength 
must not be less than 14 tons with an extension in 2in. of length of 
74 per cent., and in the case of high-tension cast bronze, such as 
used for the Psyche’s propeller blades, the tensile was not to be less 
than 28 tons with 15 per cent. extension. 

Fourth year’s training.—The first six months are a continuation 
of the last three in the previous year, followed by one month inthe 
coppersmiths’ shop, where the short time renders it necessary their 
work should be more or less of a practical character, such as fitting 
patches, branches, and flanges, soldering and brazing, becoming 
acquainted with the method of running white metal into bearings 
and making sketches of the principal apparatus and processes 
genera!ly appertaining to coppersmiths’ oak. This is followed by 
one month at smithing in which the work is also of a practical 
character, such as welding and light forging. Then follow one 
month in each of the pattern shop and brass foundry, and two 
months in the boiler shop, in the last of which ke obtains knowledge 
of riveting, tube rolling, &c. With reference to the boiler shop 
there are invariably new boilers under construction, and all descrip- 
tions come under repair or observation, At the present time Belle- 
ville boilers are being manufactured for the Vestal, and tubes are 
being prepared for boilers of the small-tube type already in exist- 
ence, including the following descriptions: Thornycroft, Yarrow, 
Reed, Mumford, Blechynden, Du Temple, Also the Babcock and 
Wilcox boiler is under observation. During the third and fourth 
years one evening a week for two hours is appropriated for instruc- 
tion in drawing, under the direction and supervision of experienced 
draughtsmen, 

Fifth year’s training.—One month in the pattern shop and one 
month in the foundry similarly to fourth year, doing useful work, 
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devoted to educational subjects distinct from the dockyard, and 
under the direction of the head master. Sir William H. White, 
in his presidential address, delivered to this Institution in April 
last, gave the various descriptions of machinery with which the 
modern warship is now supplied, and it goes without saying that 
with the growth of this machinery the necessity has increased for 
giving the officers who wil] be mainly responsible for its efficiency 
every opportunity for becoming familiar with it, and of becoming 
up-to-date naval engineers, 

The facilities afforded at Keyham for the acquirement of a 
thoroughly training place the Royal Naval Engineering 
College in the foremost rank as an institution for obtaining a sound 
knowledge of mechanical engineering. The fact that as soon as 
possible after entry the student is employed on useful work, tho 
various courses of instruction which are arranged to render the 
| knowledge of marine engineering obtained as plete and as 
comprehensive as possible, the facilities afforded for acquaintance 
| with ranning machinery, the constant contact throughout the 
| training with experienced workmen, the frequent opportunities 
| afforded for obtaining information from the officers who have 
| charge of the training, all go to indicate that nothing is spared to 
| make the training of the engineer student as complete as possible. 
| It has been thought that the subject could be best placed before 
| the members of the Institution of Mechanical Engineers by 
| associating the manufacture of the machinery of H.M.SS. Proser- 

pine and Psyche, in which the students themselves have had con- 
siderable interest, with a description of the oe | undergone. 
It only remains to say that a better idea can be obtained by 4 
personal inspection of the workshops at Keyham and the Royal 
Naval Eager Colege itself, and that it will be considered a 
privilege to give the members of this Institution any further infor- 
mation desired. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Prices of finished iron are strengthened by reason of the advance 
in ironworkers’ wages of 24 per cent., which has come into force 
this week, as the result of the accountants’ declaration ofthe net 
average selling prices obtained in May and June. The average 
was declared at fs 17s. 10d., which compares with £6 12s, 7d. the 

average for March and April, and is therefore an increase 0 
| 53, 3d. per ton. During the past eighteen months there have 
| been five successive advances of 24 per cent, in puddlers’ wages, 

from 7s. 8d. to 8s. 6d. The details of the accountants’ return 
| showing the selling prices and quantities for the months of May 

and June which left the works of the selected twelve iron firms 
| whose quotations decide the rate of ironworkers’ wages are very 
interewing reading. Bars realised an average of £6 19s. 1°59d. ; 
| angles and ties, £6 19s. 2°12d.; plates and sheets, £7 12s. 9° 40d.; 
| and hoops, strips, and miscellaneous, £6 lls, 2°40d. The state- 

ment of the different classes of iron sold is as follows Ring | 

18,275 tons, representing 66°16 per cent. of the totai; angles an 

ties, 1491 tons, percentage 5°41; plates and sheets, 1304 tons, 

percentage 4°73 ; hoops and strips, 6516 tons, percen 23°70; 
giving a total of 27,620 tons. The total tonnage was 27,620 tons, 
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as against 29,599 tons in March and April, oe a decline of 

nearly 2000 tons, but this is to be attributed to the interference 

in output at the mills resulting from the recent extreme heat. 

Regarding the figures entered opposite plates and sheets produc- 
tion, it should again be remarked this month that this must not be 
taken as in anyway eee the production of merchant and 
galvanisin sheets in the district, since only about one firm con- 
nected with this branch of the sheet iron business is included in 
the list of firms whose books are examined. 

Unmarked bars are selling this week at £8 5s. to £8 103., with 
the usual extras, and merchant bars are £8 10s, to £8 15s. and £9, 
Spocialities in bar iron were in brisk request this—Thursday— 
afternoon in Birmingham for Admiralty purposes, some classes of 
bars realising £14103. per ton. Hoops and strips are £8 5s. to 
£8 103., and best iron thin hoops £9 per ton. Some bar makers are 
understood to have considerable contracts on their books at May and 
June prices, which, owing to the hot weather and the approaching 
holidays, cannot be completed for a month or two, 

Sheets realise £9 to £9 10s. for doubles, and galvanised corru- 

ted sheets are £13 5s, to £13 15s. f.o.b, at outports, the latter 
price showing an advance of £2 per toninthree months. Imported 
cold-rolled and close-annealed steel sheets have advanced to £11 
per ton, delivered in this district—a rise of £3 5s. per ton since 
March. Lined steel sheets are quoted £25 per ton for coke, and 
£27 for charcoal qualities, Merchant sheet ironmakers stated this 
afternoon that present prices were relatively fully 103. to £1 per 
ton lower than pig iron. 

Pig iron to-day was very firm and brisk at 68s, 6d. to 72s. 6d. 
for Northampton and Derbyshire forge sorts, and 67s. 6d. to 71s. 
for Nottingham and Leicestershire sorts. Local common forge was 
603, to 65s., while part-mine forge was 70s, to 80s., with 10s, per 
ton additional for yee brands, 

At Birmingham this afternoon the adjourned meeting of Iron- 
masters was held upon the discounts question ; other parts of the 
kingdom being represented besides Staffordshire. Sir Benjamin 
Hingley strongly opposed any change, stating his inquiries had 
revealed that the production of the opposing firms was as large as 
those favouring abolition. Ultimately the meeting was adjourned 
sine die, The marked bars firms have decided to postpone the 
question of selling prices for a fortnight. 

Upon the question of iron trade discounts, the Unmarked Iron 
and Steel Trades Association in this district make known that they 
have received a communication from the Scottish Iron Manufac- 
turers’ Association, stating that at a meeting of the association, 
held a few days ago, their former resolution to sell at net prices, 
instead of at 24 per cent. discount as before, was confirmed. 
letter from a large private firm in Scotland says the former resolu- 
tion has been ‘‘ most effectually put into practice,” 

The heavy district trades are in a flourishing condition, engi- 
neers, ironfounders, and chain and anchor makers having more 
orders offered them than they can conveniently cope with. It 
is remarked that ironfounders are absorbing more pig iron than 
they have required for many years past, in execution of con- 
tracts with gas and water companies. In some sections of trade 
manufacturers say that the high prices asked for finished iron are 
limiting business ; but as a rule the works are fully employed, 
with good prospects, 

Iron masters in this district who attended the ting in 
Sweden of the Iron and Stee! Institute, and investigated the 
question of the Gellivare iron ore deposits, are attracted this week 
by an authoritative statement that it would be well for British 
iron masters in search of new ore supplies to turn their eyes 
towards Russia. There is said to be no scarcity of ore in the 
country, but the enterprise and money necessary for mining 
purposes are difficult to find. In the south, towards the Black 
Sea, many new companies have been started of late years, and are 
doing remarkably well. Recent survey has led to the discovery of 
vast quantities of iron ore within easy distance of Moscow, and it 
is probable that attempts will shortly be made to put the business 
on the market. @ ore contains over 57 per cent. of iron, and 
lies at no great depth. Numbers of Belgians, Americans, and 
others are said to be anxious to secure this business, The iron 
foundries at Moscow are contemplating the possibility of having 
to shut down owing to the scarcity of pig iron supplies. 

Staffordshire iron and steel mAsters, who have been a good deal 
exercised upon the Workmen’s Compensation Act, are much 
interested in the statement of the Duke of Devonshire in the 
House of Lords on Tuesday, concerning the circular recently issued 
by the Barrow Iron and Steel oreo intimating that men over 
fifty years of age, or having physical defects, will be no longer em- 
ployed. The Duke of Devonshire said that the circular in question 
was issued by the general manager as a confidential communication 
on his own responsibility without the knowledge of the board. 
When it came to his knowledge he asked for an explanation. The 
general manager stated that there were on the works many men 
who had grown old in the service of the company, and men who 
had lost a limb, that there was no intention that those men should 
be discharged, and that the circular dealt almost entirely with the 

engagement of fresh hands, If the board had been consulted he 
might have thought the time inopportune for issuing such a docu- 
ment, but he was unable to say that the general manager was not 
perfectly within his rights in making such regulations as would 
conduce to the safety of the men employed. He did not look 
upon the circular as any condemnation of the policy of the Work- 
men’s Compensation Act. 

“ The South Staffordshire Mines Drainage Commissioners are 
making good ee with their new surface drainage works, and 


they are looking forward to the time when these will be so com- 
plete as to sensibly reduce the water entering the mines, and allow 
of the carrying on of the Commissioners’ operations with fewer 
underground pumps. The new steam pump at Rough Hay has 
reduced the water over a considerable area 19in., and if the reduc- 
tion continues at the same rate the Commissioners believe that 
before very long a large area of coal now lying water-logged will be 
uncovered and ready for gettng. 

Sir Alfred Hickman, iP. the well-known Staffordshire iron 
and steel master, speaking at Wolverhampton on Tuesday, referred 
to the question of automatic railway couplings. He was, he said, 
one of the members of the Parliamentary Commission upon Railway 
Accidents, and they had nearly arrived at the conclusion of their 
labours, They had, he thought, arrived at the conclusion that the 
American appliances were not suitable to this country. He had 
every hope, however, that they would find some appliances to 
enable a man to do his work without going between the wagons. 
He did not say it would be an automatic coupling, because nothing 
had been invented that would bear the test in this country, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—At last there has been a check to the recent 
booming tendency of the iron trade, and during the past week the 
market here has been a good deal unsettled by the very consider- 
able drop in warrants, As a result there was not very much 
actual business stirring on the Manchester Change meeting on 
Tuesday, buyers preferring to wait possible further developments 
before placing out any orders that could beheld back. Merchants 
were lower sellers, but makers’ quotations were for the most part 
without any appreciable change. Lancashire brands of pig iron are 
still yom y out of the market, but nominally makers’ price for 
No, 3 foundry may be given at about 77s. 6d., less 24. Lincoln- 
shire makers are also indifferent about further business, but on odd 
sales to regular customers‘they are getting their full quoted price of 
75s, 6d. net for No. 3 foundry, delivered Manchester, with forge 
Scarcely offering at all, but nominally priced at 73s. 2d, net, 
delivered Warrington, Derbyshire foundry continues scarce, and 
ho really definite quotations can be got. For Middlesbrough and 
tch iron prices were irregular, and it was difficult to get definite 


quotations owing to the wide margin between merchants’ prices 
and makers’ quoted rates, Delivered by rail, Manchester, good 
foundry Middlesbrough was nominally quoted about 82s. 10d. to 
83s, 4d., but could be bought through second hands at consider- 
ably under figures, and for Scotch iron 78s, 6d. to 79s. net prompt 
cash for Eglinton and Glengarnock, delivered at the Manchester 
docks, were the figures named in some quarters. American pig 
iron continues to harden ; there is nothing offering for present 
ape 6 but for next season 75s, 6d. net at the Manchester docks 
is quoted, 

n extremely brisk tone prevails generally throughout the 
finished iron trade, The hot weather and the high wages now 
ruling are resulting in a reduced output ; and with order books 
inconveniently full, makers are, in consequence, considerably 
behindhand with deliveries. Lancashire bars are firm at £8 5s. to 
£8 10s,,and North Staffordshire nominally £8 10s. to £8 153. ; but, 
so far as the last-named qualities are concerned, makers are in 
some cases withdrawing from the market for the present, with a 
view of relieving the strain on their output. Sheets are in y 
request, and prices have further stiffened up, £9 10s. to £9 15s. 
being quoted, > are firm at £8 12s, 6d. for random to 
£8 17s. 6d. for special cut lengths delivered Manchester district, 
and 2s, 6d, less for shipment. Wire rods are, if anything, becom- 
ing increasingly scarce, with prices up 5s. to 10s., bringing quota- 
tions to £9 and £9 5s. delivered here. Nut and bolt makers report 
an active trade, with the full advance generally got without 
difficulty. 

In the steel trade a strong tone is maintained, with No. 3 
foundry hematites remaining at 87s. 6d., less 24; local billets, 
£6 2s. 6d, net, and makers indifferent about business ; steel bars, 
£7 15s., and £7 17s. 6d. for local makes, to £8 and £8 7s, 6d. for 
special qualities ; and hoops £9 per ton, whilst boiler plates have 
been advanced 103s. per ton, and are now quoted £9 10s, to 
£9 123, 6d., delivered in this district. 

It is still only in very exceptional cases that any indication of 
slacking off is noticeable amongst engineers in this district. In 
some instances the lighter machine tools are reported to be not in 
quite such pressing request, but this would seem to be not at all 
general, and taking the position all through, it remains practically 
without any material change. A significant feature in connection 
with the present prosperous condition of the engineering industry 
is the very successful flotation during the last few months of 
several well-known local concerns, The first of these, Messrs. S. 
Marsden and Sons, was subscribed for four to five times over. 
Then came the still more successful flotation of Messrs, Galloway, 
and during the past week Messrs. Browett, Lindley, and Co, have 
followed in the same course, 

The present satisfactory position of Lancashire engineering 
scarcely applies, however, to one important branch, that of ship- 
building on the Liverpool side of the Mersey. For some time 
pow, as I have previously noted, from one cause or another, this 

as been steadily declining, the closing of large and important 
shipyards following one after another, and now the extension 
scheme of the Liverpool Dock Board is bringing about the re- 
moval of the few shipbuilding firms that have so far remained. 

The threatened rupture in East Lancashire in connection with 
the demand for advanced wages, to which I referred last week, 
seems now likely to be settled by some amicable arrangement. 
With the great pressure of work, of which I still receive reports 
from all the principal engineering concerns, there is naturally a 
strong disposition on the part of employers to make any reason- 
able terms with their workmen, rather than resort to extremities, 
a situation of which the trade unions know full well how to take 
advantage, and I understand that negotiations have been re-opened 
between the official representatives of the Federated Employers 
and the Amalgamated ~~ of Engineers, 

The Pomona Engine Works, previously occupied by Messrs. 
Hume and Lund, have been taken over by Messrs. Simpson and 
Bodman, who have put down a full equipment of machinery and 
plant specially adapted to their own branch of trade. It may be 
added that the firm have been appointed sole licencees of the Row 
tube for flash boilers. In this class of boiler it is necessary to 
break up the flow of water to prevent the passage of unvaporised 
water through the tubes, and to steady the flow of steam, and it is 
claimed that the indented Row tube enables increased efficiency to 
be secured. 

The introduction of electricity as the motive power in works goes 
on apace, and Messrs, Isaac Storey and Sons, of the Empress 
Foundry, Manchester, who have recently considerably enlarged 
their works by the extension of old and the addition of new depart- 
ments, have included in the re-arrangement the adoption of 
electric driving throughout. The whole of the new arrangements 
have not yet been completed, but at present there are two main 
dynamos of 200 ampéres each, and a total voltage of 230, both 
being driven from one countershaft with clutches, so that they can 
be used either separately or simultaneously, The engine is of the 
Proell-Corliss type, made by the firm, of 100-horse power. There 
is also to be put down a direct coupled plant of about 100 ampéres, 
and the same voltage for office lighting, and to meet the require- 
ments of overtime working in a small section of the establishment. 
The boiler is of the Lancashire type, made by Messrs, Beeley, and 
a Green’s economiser is also aes ig whilst there is an independent 
condensing plant, the water from which is cooled by Wills’ patent 
apparatus. The main shop is 120ft. by 80ft., with galleries 120ft. 
by 20ft. The central portion is used as an erecting floor, and the 
galleries for brass-finishing requirements, the lathes in the last- 
named department being driven in batteries of eight from one 
countershaft, with clutches for each lathe. It may be added that 
a 10-ton electric crane, by Messrs. Vaughan, serves the erecting 
floor. Other sections of the works include the copper-smiths’ 
shop, 140ft. by 80ft.; brass foundry, pattern shops and stores, 
testing-rooms, &c, 

A Society of Junior Electrical Engineers has been formed for 
Manchester and district, one of the objects being the circulation 
of important electrical engineering publications, especially Ameri- 
can, amongst the members, whilst in additicn, papers are to be 
read, and works of interest in the district visited. 

With the extreme heat that has prevailed recently, require- 
ments for house-fire qualities of coal have necessarily been reduced 
to the lowest possible limit, and pits in many cases have had to go 
on three to four days per week, whilst stocks continue to accumu- 
late. Collieries, however, continue firm at their quoted rates, and 
the probability is that within the next couple of months there 
will be some upward move in anticipation of the winter’s 
demand, The lower descriptions of round coal are perhaps, 
in somewhat lessened request for iron-making purposes, owing to 
restriction of the output at many of the works in the above 
branch of industry caused by the hot weather, but generally there 
is a good demand for manufacturing requirements, all the available 
supplies moving off freely and full prices got, 9s. being about the 
average for ordinary steam and forge coal at the pit. There is a 
continued brisk demand for engine fuel, although to some extent 
the weight of business doing is affected by the usual holiday 
stoppages at mills in the manufacturing districts, Supplies con- 
tinue scarce, and in many cases orders have to be refused owing to 
the inadequacy of the production to meet requirements, Prices 
are in consequence very strong, and an upward move before long 
is not improbable, but for the present this is confined to an 
advance of about 3d. on forward contracts, At the pit mouth 
best slack averages 6s. 6d. to 6s, 9d.; medium, 5s. 6d. to 5s, 9d.; 
and common, 4s, 9d. to 5s. 

Increased activity is reported in the shipping trade, with prices 
tending to harden but not quotably higher, 9s. 6d. to 9s. 9d. 
delivered Garston docks, 10s. to 10s, 3d, High Level, Liverpool, 
and 10s, 3d. Partington tips, Ship Canal, representing about the 
average for ordinary steam coal, 

— continues exceptionally scarce, and prices firm at late 

Barrow.—The hematite pig iron trade is still very steady, and 


makers are especially firm. They are quoting 80s. for mixed 
Bessemer numbers nominal net f.o.b., and warrant iron is at 
77s, 6d. per ton net cash sellers, buyers 77s. 54d. Stocks have 
been reduced this week by 3161 tons, probably on account of the 
damping down of two furnaces at Askam in consequence of a 
labour Sifficulty. The men have been approaching the masters on 
labour questions affecting other trades than their own, and the 
masters have replied that they will only recognise individual em- 

loyment, They are prepared to restart any men on these con- 
Fitions, and in the meantime have damped down the two furnaces 
they had in blast, and much interference with deliveries has 
resulted. There is now in stock 234,501 tons in warrant stores, 
being an increase of 58,522 tons since Christmas last year. There 
are 43 furnaces in blast, as compared with 41 in the corresponding 
week of last year. 

There is no change to note in the iron ore trade, the demand 
being very brisk and the supply all too small. Prices for good ores 
are at 16s, per ton net at mines, while common ore is at 14s., and 
best at 20s. Spanish ores are largely used in the districts, and not 
only are smelters getting in large supplies, but they are stocking the 
metal at their works in order to be able to meet emergencies in the 
future. 

Steel makers are doing a very considerable business in all branches 
of their work. There is a very big demand for heavy rails, and 
prices are steady and firm at £6 5s. per ton. The light rail trade 
is fairly good, and orders are plentiful for tram sections. Ship- 
building descriptions of steel are in very brisk demand, and the 
orders held by makers in the district are numerous, and represent 
brisk employment at the mills for a long time tocome. £7 7s. is 
the quotation for heavy ship plates, and £7 is the price of steel 
angles. There is a full business doing in tin bars, hoops, billets, 
wire rods, wire, sleepers, props, merchant steel generally, and heavy 
steel castings. 

Shipbuilders and marine engineers report no new orders, but 
they are very busy, and do not care to increase their order sheets 
at present. They are almost exclusively employed on Admiralty 
work. Preparations are in progress for the sinking of the 
Ramsden Dock sill by 6ft. in order to make a passage for vessels 
drawing 30ft. of water into the Ramsden, the Buccleuch, and the 
Devonshire Docks, This work, which is essential for heavy 
Admiralty ships, is” being done by Messrs. John Aird and Co. 
The s.s. Alaska has been moored in the Devonshire Dock, Barrow. 
She is being painted and decorated ready for use as a floating 
home for men at the shipyard. 

Coal and coke in brisk request, and dear, supplies being too 
small. 

Shipping is very well employed at West Coast ports. The 
onula aA week comprised 11,406 tons of pig iron, and 13,677 
tons of steel, showing a decrease of 5364 tons of pig iron and an 
increase of 3583 tons of steel as compared with the corresponding 
week of last year. The total shipments to date represent 292,203 
tons of pig iron, and 289,177 tons of steel, showing a decrease of 
11,962 tons of pig iron and 38,695 tons of steel as compared with 
the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE peculiarity of the coal trade at present is that, although we 
are at the height of an exceptionally warm season, and demand 
might be expected to be weak, the tonnage left at the pits is un- 
usually small. Coal, however, is generally so much called for all 
round, that, though household sorts are not largely ordered on 
ordinary account, it is in brisk request for other purposes, and 
stocks, therefore, are not accumulating. In London the demand 
continues singularly steady, and in local districts there is no 
weakening to any extent. Best Silkstones make 10s. to 11s, per 
ton ; ordinary, from 9s. per ton; Barnsley house, 9s. to 10s. per 
ton; seconds, from 8s, per ton. In steam coal the trade continues 
brisk, and values are firmly maintained. For inland, chiefly 
ironmasters’ purposes, there is a very steady demand ; while, for 
export, the call is in excess of the corresponding period of last 
year. Barnsley hards are quoted at 10s. tolls. per ton ; seconds, 
from 8s. per ton. For gas coal there is much better demand than 
usual at this time, the quotations ranging from 9s. 6d. to 10s. per 
ton. Engine fuel of all descriptions keeps in abnormal request, 
supplies being considerably less than the market requirements, 
with the result that quotations are firmly maintained. Nuts 
readily fetch 7s. to 8s. 6a. per ton; screened slack, from 5s, 6d. 

r ton; pit slack, from 4s. per ton, Coke is urgently called for. 

last furnace coke is at 18s, to 19s. per ton; steel-melting coke, 
20s. to 21s. per ton ; foundry coke, 22s, to 23s. per ton. 

Railway contracts for locomotive fuel, with the exception of 
those already noted in regard to the Lancashire and Yorkshire 
and the Great Central railways, are not yetarranged. It becomes 
increasingly evident that rather than pay the advance sought for 
by the coalowners, the Midland and other large consumers are 
seeking supplies in the open market, or from the pits with which 
they usually trade, on terms to be subsequently arranged. Railway 
managers usually know their own business, and no doubt are now 
aware what they are doing ; but the position cannot be altogether 
satisfactory to them, as it must increase working expenses, while 
——— them from taking full advantage of the increased 

usiness due to the present prosperity in trade. . 

In iron the upward tendency of prices already mentioned is 
fully maintained. Quotations given to-day may be subject toa 
sharp rise to-morrow. Current rates are now higher than they 
have been known for many years, At the time of writing West 
Coast hematites are 83s, to 85s. per ton, and East Coast hematites 
are 80s. to 8ls, per ton; Lincolnshire, No. 3 foundry, 70s. to 
72s. 6d.; forge ditto, 67s. 6d. to 68s, 6d. Finished irons, 
advancing in sympathy, are now as follows:—Bars, £8 10s. to 
£8 15s, per ton ; sheets, £9 10s. to £9 15s, High as these figures 
are, consumers have difficulty in getting their full requirements, 
more particularly where deliveries are required on early dates. 
Makers are now in the happy position that, being well booked 
ahead, they can command such prices as they like on new work. 
A similar remark applies to the stee! trade, the manufacturers 
stating that their principal difficulty is to get their work through 
the mills and forges. 

The uneasiness felt as to affairs in South Africa is telling upon 
home firms. Although several firms are well booked, and continue 
to send out goods as usual, this condition of affairs is not general. 
Nor is the disquietude confined to the places inthe Transvaal. A 
similar state of things prevails in all the business centres located 
between Capetown and Durban. Merchants decline to place 
orders until the crisis is over and peace is assured. The racial 
jealousy, too, is tending to restrict business with British firms 
more rigidly than ever. 

On the Continent, on the other hand, business has latterly been 
much better, more especially with France, Italy, Switzerland, 
Norway and Sweden, and certain districts of Russia, More is 
doing in the South-Eastern markets, the Levant trade having 
picked up sharply during the spring and summer. The range of 
cutlery and hardware goods, in which a good useful article is pro- 
curable at a reasonable price, are in great request. 

In the light and heavy tool trades, lathes, shaping and slotting 
machines, anvils, vices, hammers, &c., are in exceptionally good 
request, The United States makers compete very keenly in these 
goods, particularly in labour-saving machinery, but at present 
there is abundance of work for everybody. All kinds of edge and 
joiners’ tools are also briskly called for ; the manufacturers com- 
plain, however, that they cannot get their workmen to turn out 
goods fast enough. Perhaps there never was a time when men 

ve themselves up so freely to sport of all sorts, and for pleasure 
in holiday making, with the result that makers are much 
embarrassed in meeting the needs of their customers, 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 

THIs week has been as remarkable for its falling prices of pig 
iron as the previous two weeks were for their advances, Legitimate 
business there is none, makers are standing aside and leaving the 
market to the speculators, who are operating wildly, and the 
market is altogether disorganised. There has been quite a rush 
among holders of Cleveland warrants to get quit of them with 
some semblance of a profit remaining, but the difficulty has been 
to find peo; le who would buy. Last week there were few sellers 
and plenty of buyers, now the opposite is the experience, and the 
consequence has been that prices have dro every day. On 
Wednesday the fall was no less than 3s. Ind. in Cleveland war- 
rants, making about 7s. decrease within a week. Many of the 
holders of warrants are thoroughly frightened at the violent fall, 
and their strong endeavours to get rid of the iron only pushes 
prices down the faster. Brokers have this week been as much 
overwhelmed with orders to sell as they were by those to buy in the 
latter part of July, and they find it extremely difficult to execute 
such orders. The sellers are not among the makers, for they 
have plenty of contracts on their books, and can afford to wait 
until the market has recovered, as almost every one expects it 
will, 

Producers, it may be said, do not regard the fall of this week as 
unwelcome, for there can be no doubt that the prices of Cleveland 
iron were being forced up by speculation too quickly, far more 

uickly than the actual state of trade or its _—— justified. 
ate little legitimate business was done after No. 3 reached 68s., 
and the last 7s. 6d. was put on almost entirely by speculators. 
The price has been raised too high, and on this account producers 
were losing orders right and left, as they were being undersold by 
other districts, and the best continental customers have been 
buying elsewhere during the last three weeks. A check was 
needed, and the surprise is that it did not come before. It is said 
that one outcome of the recent situation has been that some of the 
German traders who bought Cleveland iron for delivery over the 
summer at low prices have re-sold the iron to consumers in this 
country, and have made excellent profits out of the transactions. 
It seems probable that business will be quiet this month ; August 
is cet a dull period, as traders are away on their holidays, 
and no enterprises of importance are pre § Thus prices will, 
perhaps, not recover this month, but with the advent of September 
the demand is likely to become brisk again, for almost invariably 
September is the busiest month in the year, and prices advance. 
Makers are thus disposed to wait until next month before com- 
mitting themselves further. 

Last week No. 3 Cleveland G.M.B. pig iron was quoted, and 
indeed sold, at as high a figure as 75s. 6d per ton for prompt 
delivery, but by Tuesday this week 70s. 3d. was taken by second 
hands, and on Wednesday 69s. was asked, but no more than 
68s. 6d. would be paid, seeing that only 68s. 14d. cash would be 
given for Cleveland warrants, the holders of which are doing their 
**level best” to clear out with as little loss as possible. Makers 
have sold very little No. 3 since the price passed 65s., and the 
average price that will be realised for the work they have now in 
hand cannot exceed 55s. Some are delivering iron still, the 
agreed price for which is not over 45s. The lower qualities of 
Cleveland pig iron have not fallen at the same rate as No. 3, but 
neither did they rise as quickly. Some sellers are quoting 69s, for 
No. 4 foundry, and 68s. for grey forge. These qualities are not 
to be found in the public warrant stores, and makers have the 
regulation of prices more under their own control. 

For hematite pig iron prices have also been steadier than for 
No, 3, as they have not been influenced much by the course of 
events on the warrant market, so that while Cleveland ordinary 
iron has drop 7s. per ton, East Coast hematite pig iron has 
fallen 6d., M. . being now at 76s. with makers, though doubt- 
less some further reduction will have to be made in order that 
competition may be carried on with West Coast iron. Rubio ore 
is rather dearer, because freights are going up, and buyers have 
now to pay 18s. per ton delivered at wharves on the Tyne or Tees. 

The decrease in the stock of Cleveland pig iron in Connal’s 

ublic warrant stores last month was 11,580 tons, 114,723 tons 
ing held at July 3lst. The decrease would have been consider- 
ably r if it had not been that the Glasgow fair holidays 
stopped deliveries of Cleveland iron to Grangemouth for about a 
week. The stock of hematite pig iron in the public stores at July 
31st was 20,027 tons, decrease for month 1185 tons. 

The manufactured iron and steel industries are very active, and 
all prices tend upwards, being uninfluenced by the condition of 
business on the pig iron warrant market ; indeed, iron bars have 
been raised 2s, 6d. per ton, so that common ircn bars are now at 
£7 10s., and best bars at £8 per ton at works, Other prices are 
about the same as were reported last week. 

The Tees Bottle Works, at Thornaby-on-Tees, which have long 
been idle, have been purchased by Birmingham capitalists, who 
will dismantle the place, and erect thereon alarge foundry. The 
site is an excellent one, having the river on one side and the rail- 
way on the other. 

Mr. Henry T. Allison, who has for a considerable number of 
years had the management of the North-Eastern Steel Company’s 
Acklam Ironworks, Middlesbrough, is retiring from that ition, 
as he has accepted a similar situation at the Ebbw Vale Iron and 
Steel Works, Monmouthshire. During Mr, Allison’s term of office 
at Acklow the whole of the furnaces there have been recon- 
structed. 

The directors of Messrs. Bolckow, Vaughan, and Co., Limited, 
have appointed as assistant general manager Mr. James Crawford, 
the general manager of the Moss Bay Iron and Steel Works, 
Workington, and consulting manager of the Workington Ironworks, 
Mr. David Evans, the general er of Messrs, Bolckow, Vaughan, 
and Co.’s extensive works, has m seriously ill, but is now 
recovering. 

At the half-yearly meeting of the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England it was reported that another three works had been 
admitted into membership with the board, viz., the Moor, the 
West Hartlepool, and the Spennymoor Iron and Steel Works, and 
the operative membership was now 4666. The income for the last 
half-year was £830, and the expenditure £459. Mr. James Cox 
has been appointed operative secretary in place of the late Mr. 
Edward Trow ; Mr. Walsh, Jarrow, has been elected vice-president 
of the Board, in place of Mr. Cox ; and Mr. Thackeray, of Messrs, 
Samuel Tyzack and Co., Monkwearmouth Ironworks, Sunderland, 
treasurer, in place of the late Mr. Jeremiah Head. 

The coal trade is very satisfactory, orders ——’ for steam 
coal are numerous, and coalowners are so well off for contracts 
that some are unable to keep abreast of the deliveries required 
of them. There has been an extra good demand this week, as 
the collieries will be stopped on Bank Holiday, the miners being 
determined to have that day as a holiday, notwithstanding the 
protests of the employers. As much as 13s. per ton f.o.b. has 
now to be given for best steam coals, and 6s. 6d. for smalls, 
Increased shipments of - coal are reported. Coke continues 
scarce, and there is a large inquiry, especially from abroad. 
The scarcity of coke is the main factor in preventing the re- 
lighting of some of the idle blast furnaces. The Northumber- 
land coalowners have agreed to advance the wages of colliery 
mechanics, enginemen, and deputies 3d. per day. In connection 
with the coming-of-age festivities of Lord Castlereagh, son of 
the Marquis of Londonderry, he will, on August 21st, dig the 
first sod of a new colliery winning near the new East Durham 
Railway, and he will also lay the first block of the new deep- 
water dock to be nce at Seaham Harbour, The Marquis 
of Londonderry will — a new private line from the new 
colliery to am Harbour, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE quiet time in coal continues, though some good shipments 
have taken place at Cardiff, and Newport and Swansea averages 
have been well maintained. Complaints are rife regarding delayed 
tonnage and high freights, and to these obstructions some of the 


quietness is, perhaps, due. In one or two quarters on Change, 
Cardiff, predictions have been current of a noticeable drop in 
prices. Up to the present this has not been realised, and up to 


mid-week quotations practically were unchanged. More vessels 
are going re this week from Cardiff in ballast than shippers 
care to see. The coal shipments to France from Cardiff are 
increasing. House coal is more active than is usual at this time of 
the year, and prices firmer. 

It appears from the proceedings of the Sliding Scale Committee 
in Cardiff on Saturday, that what Sir William T, Lewis predicted 
and protested against, in his letter to Mr. Dalziel, as unfair to the 
colliers and the Associate Employers, has quickly come to pass, 
for the employers’ representatives on the Sliding Scale Committee 
introduced disputes at three of the collieries, recently admitted to 
the Association, the result being that the workmen’s representa- 
tives, having been forewarned by Sir William’s action, succeeded 
in preventing the attempt to level down. Sir William’s action is 
therefore already justified, and the workmen ought to be grateful 
to him for his determined protest inst the Association bein 
used as a whip to force them to submit to have their wages levelle 
down by those employers who made large fortunes out of their 
workmen last year. 


At the meeting the audit pees 3 ye advance of 1} per cent. 
- ——— his makes a total of 25 per cent. on the standard 
of 1879. 


Closing coal prices on Change, Cardiff, mid-week, were as 
follows :—Best steam, 12s, 9d. to 13s. 3d.; seconds, 12s. to 12s, 6d.; 
drys, 12s. to 12s, 6d.; special smalls, 8s. to 8s, 6d.; best ordinaries, 
7s, 3d. to 7s. 6d.; seconds, from 7s. Best Monmouthshire for 
Cardiff shipment, lls. 6d. to 12s,; seconds, 10s. 6d. to 10s. 9d.; 
best house, 13s, to 13s, 6d. No. 3 Rhondda, 12s, 9d. to 13s,; 
brush, lls, 3d. to lls, 6d.; smal!, 9s. 9d. to 10s. No, 2 
Rhondda, 9s. 6d. to 9s. 9d.; through, 8s, 3d. to 8s, 6d.; small, 
7s. 3d. to 7s, 6d. 

Swansea quotations:—Steam coal, lls, 6d. to 13s.; seconds, 
10s. to 1ls.; bunkers, 8s, 9d. to 9s. 3d.; small, 7s. 6d. to 8s. 6d, 
Anthracite, 13s. 6d. to 14s.; seconds, 11s. 6d. to 12s.; ordinary, 
9s, 6d. to 10s.; small rubbly culm, 5s, 3d. to5s. 9d. House: No.3 
Rhondda, 12s, 6d. to 13s.; No. 2 Rhondda, lls. to lls. 6d.; 
through, 9s. 6d. to 10s.; small, Ss, 3d, to 8s, 6d.; all f.o.b. 
Swansea cash, thirty days, less 2}. 

Trouble is threatened in the Western district collieries, and 
about eight or nine collieries are affected, and 3000 men. The 
proprietors of these collieries have recently joined the Coalowners’ 
Association, The ——7 of the colliers is the lowness of the 
wages, and they urge that their employers have joined the associa- 
tion in order to protect themselves against the men’s demand to 
level up wages. The proprietors, on the other hand, state that it 
would be better to close the collieries than to concede the demands, 
Arbitration is to be resorted to. 

The dispute at Tydraw colliery has been settled, and notices 
withdrawn. 

With scarcely an exception, all industries are now sharing in the 
a of the iron and steel es. Coke continues in stro 

emand, and the leading ironmasters not only turn out increase 
make, but buy considerably. Prices are advanced. Special 
foundry is now at 29s. 6d. to 30s. 6d.; foundry, 26s. 6d. to 27s, 6d.; 
and furnace, 23s, 6d. to 24s., Cardiff. Swansea quotations are 
from 26s, to 27s. 6d. poner furnace, 23s. Patent fuel is in 
good demand, Swansea, Cardiff, and Newport. Swansea despatched 
last week over 15,000 tons. Last prices maintained. Pitwood at 
Cardiff is very active ; last prices are 20s. per ton ex ship. Swan- 
sea prices are 18s. 3d. to 18s, 9d. Iron ore is firm, and advancing. 
Swansea prices lis, 9d. to 17s. Cardiff fi are :—Rubio, 
15s, 3d. to 15s. 6d.; Tafua, 14s. 3d. to 14s, 6d. c.i.f., Cardiff and 
Newport. Swansea figures are per Naylor, Benson, and Co, 

Iron working is being carried on with great difficulty and many 
casualties, the heat being intense. 

I stated last week that the steel works are beginning to suffer 
from the drought, and scantiness of water supplies. wlais is, 
perhaps, one of the greatest sufferers, and this week a crisis is 
threatened. The reports are that the stores will only last another 
week, and unless, in the interval, very heavy rains are not experi- 
enced nearly the whole of these works will be stopped. is 
week another large steel rail order was booked in Wales for 
the Cape to be — from Newport, and several large 
rail consignments have nD camel and one cargo of 1 
steel plates for Flensburg, vi@ Cardiff. The boom in steel has 
been well anticipated by the Cyfarthfa management, and the new 
mill is working admirably. I hear that at Dowlais a large exten- 
sion to the Ivor Mills and other important alterations at the 
works are in view. During the last week or so Lancashire 
—— have been fixing up automatic stoking machines for 
the fires under the boilers, 

One of the noticeable features of the present animation in the 
iron and steel trades is the great quantities of pig iron coming in. 
Millom is increasing its consignments both to Newport and Swan- 
sea, Last week near] tons pig came into the latter port. 
From Workington, Ardrossan, and Ulverstone there is an increased 
quantity sent, and spiegel has been received both from Mostyn 
and Middlesbrough. In foreign ore the exhibition at works and at 

rt has been very marked. Newport has doubled its imports of 
ate, and Briton Ferry been very active. During last week Ebbw 
Vale, in addition to large quantities from Bilbao, received one 
cargo from Villaricos, and Dowlais one from Aguilas, Scrap iron 
and steel in large quantities are coming in to Swansea. 

The demand for finished iron and steel continues as strong as 
ever. Leading ironmasters are experiencing an active inquiry for 
tin bar and merchant bar, and prices realised are satisfactory. 
Since last week pig iron has reached high figures. Scotch, 75s. 6d.; 
Middlesbrough, 73s, 2d.; and hematite, 79s. 10d.; but the realisa- 
tion of holders, so it is stated on Change, Swansea, has caused a 
drop, and latest prices are, 70s, 104d., 70s. 9d., 75s. 9d., respec- 
tively. This must not be regarded as showing a falling trade, 
but only as speculative operations. Closing prices on ‘Change, 
Swansea, are as follows: Welsh bars, £8 to £8 5s.; angles at 
usual extras; sheets, iron and steel, £9 to £9 10s.; steel rails, 
£6 12s, 6d.; light, £7 5s. to £7 165s.; 

late bars, £6 2s, 6d. to £6 5s.; Siemens 
5 s. 6d. Tin plates: Bessemer steel coke, 
16s. to 16s, 6d.; Siemens, 16s. 6d. to 16s, 9d.; ternes, 
4 double box, 28 by 20, 29s, 6d., 30s. to 32s, 6d.; best charcoal, 

7s, 6d. to 18s. 6d. Finished black plate, £12 10s, per ton, f.o.t. 
Canadas, £10 10s. per ton ; big sheets for galvanising, 6 by 3 by 30 
gauge, £12 10s, per ton. 

On bigrscs © according to the agreement of the Swansea Con- 
ference, tin-plate workers began upon an advance of 5 per cent., 
and in two months’ time the old trade charter of 1874 will be 
restored. This prospect gives great satisfaction. Trade continues 
brisk, and most manufacturers are well booked forward, so prices 
to a great extent are nominal. Some of the mills have been 
hampered by short —" of tin bar. 

Shipments of tin-plate last week, 38,459 boxes ; receipt from 
works, 60,251 boxes. Present stock, 188,288 boxes. 

Block tin is at £145 17s, 6d. to £147. Spelter, £25 15s, Copper, 
Chili bars, £76 to £76 10s, Lead, £1410s, Silver, 27#d. 


At the Vernon Tin-plate Works, Briton Ferry, a couple of mills 
have been started, and others are being got ready. 

Railway and coal companies continue to gratify shareholders 
with their announcements of good dividends, Rhymney Railway, 
in proof of its excellent 
10 per cent, dividend. Bristol and South 


ement and prosperity, announces a 
Wales Wagon Company 


10 per cent. Albion Steam Coal Company 10 per cent., and to 
carry forward £3000, With regard to the Albion a debit balance 
of £1540 has been wiped out. Glamorgan Railway dividend jg 


3 per cent. Rhondda and Swansea Bay 3 per cent. per annum on 
the capital for the half-year. ‘Taff Vale Railway 
dividend just announced 34 per cent. on ordinary stock, and 


Cardiff Railway 4 per cent. on ordinary. The Taff Vale Railway 
proposition is to spend £50,000 this year on electric lighting, ang 
new tips for Penarth docks, 

I went over the whole extent of the Birmingham watershed at 
Rhayader a few days ago, and was impressed with the quantit; 
and quality of the work done. The terminus was at the fourt 
dam, but the second and third are in an advanced stage. Even 
the line of rail which extends from Rhayader to the fourth dam 
is a substantial one, ‘Ihe rails are heavy sections, the road q 
sound one, and it was hinted to me that some day when the 
waterworks are completed this may bea new route to Aberystwith 
by extension of the present line. It is stated in the district that 
a new staff from London have come down ; that a modification of 
old plans is to be sketched out forthwith, and that a more 
vigorous attempt than ever for Welsh water is to be made As one 
in authority added, ‘‘ Of one thing you may be certain, if London 
does not again come forward, another large town, or several, will 
certainly do so.” 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a good deal of excitement in the Glasgow pig iron 
market this week owing to a considerable breakaway in prices, 
The market was somewhat unsteady in the early part of the week, 
and it is explained that holders of warrants who had bought for a 
rise became alarmed and gave orders to sell. In an hour or two 
between 50,000 and 60,000 tons of iron were rapidly thrown on the 
market, the result being a further depression in prices. Business 
has been done in Scotch warrants from 73s. 14d. to 69s. 4d. cash, 
and 74s, to 69s. 8d. one month. The transactions in Cleveland iron 
varied from 733. 6d. to 68s, 14d. cash, and 74s. to 69s. 10d. one 
month, Cumberland hematite warrants have sold from 77s, 11d. to 
74s. 5d. cash, and from 78s. 6d. to 7is, 6d. one month. ‘These 
prices, it will be seen, mark a very severe fluctuation, and in view 
of the great and long-continued rise in prices, the fall is calculated 
to cause no little uneasiness, 

There is little change in the t of the output, one furnace 
has been transferred from ordinary to hematite. There are now 
thirty-eight producing hematite, thirty-six ordinary, and six basic 
iron, the total of eighty furnaces thus blowing in Scotland, com- 
paring with eighty one at this time last year. 

The prices of Scotch makers’ iron ore as follows, subject, how- 
ever, to alterations, especially as regards ordinary iron, if the break 
in prices should continue :—Monkland, f.o.b. at Glasgow, No. 3, 
75s.; Govan, No. 1, 76s., No. 3, 75s.; Wishaw and Carnbroe, Nos, 
1, 77s., Nos. 3, 76s.; Clyde, No, 1, 82s., No. 3, 78s,; Calder, No. 1, 
8ls., No. 3, 76s, 6d.; Gartsherrie and Summerlee, Nos, 1, 82s., 
No. 3, 77s.; Coltness, not quoted by merchants, being scarce ; 
Glengarnock at Androssan, No. 80s. 6d., No. 3, 76s. 6d.; Eglinton, 
at Androssan or Troon, and Dalmellington at Ayr, Nos, 1, 77s., 
Nos, 3, 75s.; Shotts at Leith, No. 1, 81s. 6d., No. 3, 77s.; Carron 
at Grangemouth, No. 1, 84s., No. 3, 79s. per ton, 

There has been a good demand for Scotch hematite pig iron for 
the steel works, and is it now quoted by merchants 82s, 6d. for 
delivery at the works. 

There has been a very strong feeling in the malleable iron trade, 
and makers of finished iron have found it necessary to make a 
further advance in prices. The rise this time is 10s. per ton. 
Common bars are now quoted £7 15s.; best bars, £8 2s. 6d.; and 
best horseshoe iron, £8 5s.; these prices being all net for cash in 
one month. The steel trade has been So but makers as 
a rule are not inclined to quote prices, ese vary considerably 
with the nature of the business being done. It does not seem that 
there has been much inquiry of late for shipbuilding steel for 
ordinary mercantile marine vessels, but there is still a large amount 
of work on hand and coming forward. 

The ironfounders’ associations of Glasgow and Falkirk have 
resolved to raise their prices by 5 to 74 per cent., according to the 
different classes of goods affected. ‘This is the second advance 
which has been made within a short time owing to the great rise 
in the price of the raw material. 

During the past month tkere have been launched from the Clyde 
shipyards nine vessels with a total tonnage of 19,850, compared with 
thirty-one vessels of 36,105 tons in the eg month, and sixteen 
vessels of 13,220 tons in July, 1898. The output of the Clyde for 
the seven months of the year now past is the greatest on record 
with the exception of 1883, when 278,595 tons were launched. 
The tonnage of the past has been 253,005, compared with 220,758 
in the corresponding period of last year. 

The coal trade is more active, owing to the holidays being now 
at an end in the larger industrial localities. The demand for 
coals for consumption in iron and steel works and manufactories 
generally is now very brisk. On this account there has been a 
general advance of 6d. per ton on splint coals. Household sorts 
are moderately active, but the supply is large and prices are 
nominally unchanged. The exports of coal from Scotland during 
the past seven months show a decrease of half a million tons 
compared with the corresponding period of 1898, but it should be 
explained that in the latter period there was an increase of a 
miltion tons in the shipments from Scotland, arising from the 
strike in South Wales. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal: Market quiet, tonnage still keeping scarce. House 
coal, same as last week. Steel and iron works well off for orders. 
Demand for finished iron and steel keeps good and prices firm. 
Tin shows an advance in price, — a little easier, Exports 
for week ending July 29th were :—Coal: Foreign, 63,802 tons ; 
coastwise, 18,150 tons. Imports for week ending August lst were: 
Pig iron: 4090 tons ; manganese, 5475 tons ; iron ore, 11,370 tons ; 
pitwood, 3346 loads; mining timber, 2600 loads; scrap, 90 tons ; 
cement, 311 tons ; one cargo sleepers and blocks, 

Coal :—Best steam, 11s, 6d.; seconds, 10s. 6d.; house coal, best, 
12s, 6d.; dock screenings, 8s.; colliery small, 7s, 9d. to 8s.; smiths’ 
coal 8s. 6d. Pig iron:—Scotch warrants, 70s. 5d.; hematite 
warrants, 75s. 3d. f.o.b. Cumberland: Middlesborough, No. 3, 
70s. 3d. prompt. Iron ore:—Rubio, 16s, 6d. to 16s, 9d. ; Tafna, 
lis. 3d. to 15s, 9d. Steel:—Rails, (heavy sections), £6 5s. to 
£6 12s.; light do., £7 5s. to £7 12s, 6d. f.0.b.; Bessemer steel tin- 
plate bars, £6 2s. 6d. to £6 5s.; Siemens steel tin-plate bars, 
£6 5s, to £6 7s. 6d., all delivered in the district, cash. Tin-plates ; 
Bessemer steel, coke, 15s, 6d. to 16s.; Siemens (coke finish), 16s. 
to 16s, 3d. Pitwood :—19s, to 20s. London Exchange Telegram :— 
Copper, £76 ; Straits tin, £14410s, Freights firm, 


NavaL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Staff Engineers: E, J. Taylor, 
to the Sphinx ; Wemyss, to the Niobe, Chief Engineers: G. W. 
Roome, to the Vivid, additional as second assistant to Chief E i- 
neer Devonport Dockyard ; W. H, Beckett, to the Wildfire, addi- 
tional as assistant to Chief Engineer Sheerness Yard for Drawing- 
office, Engineers: G. W. Roome and W, H. Beckett, both to be 
chief engineers, 
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NOTES FROM GERMANY. PROPOSED NEW COLLIERY IN Stasastad meine THE PATENT JOURNAL 
1 railway, 14 miles —en route for - 
(From our own Correspondent.) LINCOLNSHIRE. at Lucerne | Condensed from “ The Official Journal oy 


ANIMATION appears to be increasing in all the 
jron and steel trades, home and foreign inquiry 
being both strong and regular. Russia, which has 
been a very good customer on the German market 
hitherto, has of late been turning to America, 
where shorter terms of delivery are accepted, 
According to a note from Pittsburgh, the Russian 
Government has granted an order for 180,000 t. 
steel rails for the Siberian and Chinese railways 
to the Carnegie Steel Company ; the order is to 
be delivered within the next twenty-six months, 
and the price fixed is said to be 28 dols, 
p.t., which is an pa ey high one, and 
would bring the total value of the above order to 
5,040,000 dols. 

In Rheinland- Westphalia, as well as in Silesia, 
all branches of the iron industry continue very 
briskly occupied, and the rapid rise in quotations 
which has taken place for most articles has not 
in any way influenced demand, Pig iron and 
malleable iron remains in vigorous request, 
manufacturers being naturally most anxious to 
buy as much as possible now, for the scarcity in 
raw material is increasing from week to week. 

In June of the present year the production of 

ig iron in Germany, including Luxemburg, was 

3,415 t., of which 139,010 t. were forge pig and 
Spiegeleisen, 39,655 t. Bessemer, 371,115 t. basic 
and 113,635 t. foundry pie: Output in May of 
present year was 678,566 t., while in June last 
year 595,245 t. were produced. From January 
ist to June 30th, 1899, 4,000.424 t. were pro- 
duced, against 3,598,741 t. for the correspon ing 
period in the year before ; this brings the annua 
output of pig iron in Germany to 8 million tons, 
Since 1887, when it was 4 million tons, German 
production in pig iron has doubled. 

The extraordinary briskness in the demand for 
bars, in iron as well as in steel, shows not the 
slightest inclination to slacken off, and exceeds 
the power of supply. Girders, plates, hoops, and 
general nardware have never before been in better 
request than they are now, Inthe railway and 
engineeri department full employment is 
secured till far into next year, numerous local 
and Government orders having been received 
lately, while others are in suspense ; one order 
for 5000 load cars for the Prussian State Railways 
is daily expected tobe givenout. The tube mills 
hardly know how to get through the heavy 
amount of orders that have been coming in, and 
there has again been a rise in prices resolved 
upon ; the rebate for black tubes was fixed on 
624 a , that for galvanised tubes being 50 

r cent, 

“i good harvest has been the means of further 
improving and stiffening the tendency of the 
Austro-Hungarian market. For raw iron the 
demand is as strong as that for manufactured 
iron, and the firmness that is generally prevailing 
in quotations renders the present business fairly 
satisfactory, The production of the Austrian 
iron works shows an increase for the first six 
months of the present year when compared to the 
same period the year before. 


Bars and section iron... 
Railsand hardware .. .. .. 630,000 + 380,000 
Heavy plates.. .. .. .. 

A quick upward movement continues to charac- 
terise the Belgian iron market. The price for 
foundry pig from Belgian Luxemburg had been 
fixed on 95°. p.t. for 1900, and contracts had 
been signed at this price ; for this year’s delivery, 
however, quotations have been constantly ad- 
vaneing, owing to increasing scarcity in pig iron, 
and a few days ago, 100f. p.t. was reached. In 
some instances, up to 105f. p.t. is said to have 
been asked—a price that has not been quoted 
since 1873. Girders have been sold at 190f.; for 
export, £7°68, is quoted, or 182°50f. p.t.; steel 
plates stand on 230f. p.t.; and merchant bars 
No, 2 on 215f. p.t. 

The coal business moves on steadily in Belgium, 
but there is no real change to note in the general 
position since former letters. Engine coal stands 
at 15f. to 16f. p.t.; house coal, 17f., 18f., and 
19f.; best qualities going up to 26f. p.t. Imports 
in foreign coal to Belgium have been considerably 
increasing, the colliers’ strike having forced con- 
sumers to turn to foreign firms for supplies. 
During the first six months Germany sent 
732,000 t. coal to Belgium, against 597,000 t. for 
the corresponding period in 1898; England, 
260,000 t., against 153,000 t.; France, 290,000 t., 
against 294,000 t.; Holland, 2700 t., against 1120t. 
In coke, import, during the above-mentioned 
period, was, from Germany, 116,500 t., against 
79,500 t.; France, 16,300 t., against 12,500 t. in 
1898, In June alone no less than 212,000 t. coal 
were imported to Belgium, against 166,200 t. in 
1898, and 133,000 t. in 1897; while 56,900 t. coke 
were imported, against 16,000 t. in 1898, and 
26,700 t. in 1897. Exports in Belgian coal show 
likewise an improvement during the first six 
months of present year as compared to last, being 
1,827,000 t. in 1898, and 2,088,000 t. this year ; 
export in coke rose from 408,000 t. in 1898, on 
485,000 t. in 1899, 

Imports in foreign coal to Germany during the 
first two quarters of the present year were, accord- 
ing to the Rheinisch- Westphilische Zeitung, 
2,789,736 t., of which 2,187,854 t. came from 
England, against 2,526,558 t. in 1898 and 
2,541,576 t. in 1897 ; export for the same period 
was 6,676,734 t., against 6,452,712 t. in 1898 and 
5,524,912 t. in 1897. Import in coke was 
214,220 t., 153,940 t. coming from Belgium, 
16,384 t. from France, 17,075 t. from England ; 
export in coke was 1,060,968 t., against 
i, 114,982 t. Import in brown coal was 4,232,805 t., 
chiefly from Austria ; in 1898 4,167,663 t. were 
imported ; export this year was 11,002 t., against 
9771 t. last year. 


TRADE AND BusINEss ANNOUNCEMENTS.—The 
Tynemouth Corporation are having a large water 
cooling tower on Klein’s system erected to deal 
with about 2000-horse power.—The Horsfall Fur- 
nace Syndicate, Limited, have taken offices at 5, 
Greek-street, Leeds.—The contract for 950 miles 
of fencing for the Transvaal Railway Company, 
mentioned in these columns some weeks ago, has 
ae with A. and J. Main and Co.,, 


AN important step in connection with the coal 
trade is about to be taken by the sinking of the 
first colliery in Lincolnshire, so well known 
in connection with the manufacture of pig iron 
and steel, and its vast consumption of fuel. For 
something like half a century there have been 
those who believed that coal in workable beds 
would be found in the county ; and others held 
to the Lelief that the Barnsley bed and other 
workable coal seams existed, and only needed 
capital to work them. Fora long time borings 
have been going on at South Carr on the borders 
of Lincolnshire, and these have been so success- 
ful that a powerful company in which several 
gentlemen connected with the iron trade, the 
— of steam coal, and the consumption 
of locomotive fuel are interested, has been formed, 
and it is expected sinking operations will be com- 
menced shortly. 

The results of the borings were well guarded, 
but it now transpires that, in addition to several 
minor beds, the Shafton seam was met with at a 
depth of 682 yards, whilst the Barnsley bed, 
though divided, was reached at a depth of 1052 
yards from the surface, and is 8ft. 8in. in thick- 
ness, It was always known that, if the seams 
were crossed, they would be found at a much 
greater depth than in South Yorkshire, where the 
same seam is worked in the most easterly direc- 
tion at South Kirby, at a depth of 635 yards, and 
at Cadeby at a greaterdepth. The latter collie 
is sunk at the extreme point near the ridge whic 
indicates the great magnesian limestone forma- 
tion, as yet scarcely touched, and of which the 
late Mr. Woodhouse, the well-known mining en- 
gineer, remarked, ‘‘ It must be for the enterprise 
of 100 years to come to test the extent of the 
vast field of wealth now reposing under that 
mighty formation,” The undertaking is most 
important, being situated much nearer the 
Trent and the port of Grimsby than the existing 
coalfields in South Yorkshire, whilst it is within 
measurable distance of the North Lincolnshire 
iron and ironstone field, where vast quantities of 
fuel are consumed, which have to be obtained from 
South Yorkshire and the North of England, just 
now at very high prices, independent of tonnage 
rates, 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE reunion of this Institution will be held 
in Switzerland from September Ist to 9th 
next inclusive. The Council have decided that, 
with the exception of candidates for election, 
only members—of all classes in the Institution— 
po ladies and children accompanying them, can 
be authorised to take part. The arrangements 
are as follows :— 

Saturday, September 2nd.—Morning: Either A, 
leave Bale, about 8 a.m. or 9 a.m., for Rhein- 
felden ; visit the power station — low speed tur- 
bines, three-phase and continuous current gener- 
ators—and lunch at Rheinfelden ; or, B, proceed 
direct to Ziirich from Bale. Members returni 
from Ziirich to Baden in the afternoon 

urchase their return ticket — price 3°60f., 

rst-class—at the station in the usual way. 
Afternoon : C, leave either Rheinfelden or Ziirich 
for Baden ; visit Messrs. Brown, Boveri’s works 
for the construction of electric generators, 
motors, transformers, &c.; proceed to Ziirich, 
arriving there about 6 p.m. or 7 p.m.—Ladies 
are recommended to proceed direct from Baile to 
Ziirich. 

Sunday, September 3rd. — Excursions on the 
Uetliberg or Dolder, or on the Lake of Ziirich, 
&c., may be arranged by members individually, or 
with Messrs. Cooks’ representative. There isa 
service at the English church at 10.30 a.m. 

Monday, September 4th.—Morning : D, visit the 
works of the Maschinen Fabrik Oerlikon for the 
construction of electric generators, motors, trans- 
formers, electro-mechanical appliances, machine 
tools, &c.; and the Dowson Gas Generating 
station of the Ziirich - Oerlikon Street Railway. 
Afternoon: E, visit to Messrs. Escher, Wyss, 
and Co.’s works for the construction of turbines, 
pumps, steam engines, refrigerating machinery, 
steamboats, boilers, &c.; also to the steam and 
water-driven municipal central station of Ziirich, 
generating single-phase, three-phase, and con- 
tinuous current ; and the municipal sub-station, 
for transforming three-phase into continuous 
current for street railway service. Note.—Mem- 
bers who prefer to do so may substitute for Ea 
visit to the engine and boiler, &c., works of 
Messrs, Sulzer Brothers, and the works of the 
Locomotiv Fabrik at Winterthur. They can pro- 
ceed direct from Oerlikon by train. he 
ordinary return fare is about 34f. first-class, and 
luneh may be had at the railway refreshment 
rooms at Winterthur. This excursion is not 
included in the schedule of Messrs, Cooks’ 
charges, 

Ti uesday, September 5th.—Morning and after- 
noon :—Kither I’, visit to the old station for the 
transmission of power by wire rope, and to the 
new electrical power station—supplying single 
and three-phase current—at Schaffhausen, and 
to the Falls of the Rhine; or to the iron and steel 
—including electric welding—works of Messrs, 
Georg Fischer. Ladies will visit the Falls of the 
Rhine only; luncheon at Newhausen, returning 
to Ziirich in the afternoon. Or, G, visit to the 
National Museum at Ziirich, under the personal 
guidance of the director of the museum, Mr. H. 
Angst, who is also the British Consul-General ; 
and visits to the telephone exchange, postal tele- 
graph department, post-office, and new gasworks. 
[Note.—The museum, telephone exchange, and 
— are in the town; the gasworks are at 

hlieren—return fare, payable by members at 
the time, 1°35f. 1st pc Ba Evening :—H, ban- 
quet offered by the Swiss firms and the Schweize- 
rischer Elektrotechnischer Verein to members and 
ladies accompanying them ; morning dress. 

Wednesday, September 6th.—Morning : I, meet- 
ing in the Polytechnikum. J, lunch given to 
our Swiss hosts. Afternoon: K, visit to the 
Polytechnikum. Evening: Departure for Lucerne. 
L, Note.—Those who wish to do so can leave for 
Lucerne earlier in the day. A train leaves 
Ziirich at 10 a.m., arriving at Lucerne at 
11.40 a.m, 

Thursday, September 7th, — Either M, visit 


at 8.35a.m. and arriving at Interlaken at 9 p.m.; 
or N, proceed direct to Interlaken vi@ the 
Briining Pass, breaking journey and lunching at 
Meiringen, arriving at Interlaken at 6.30 p.m. 
[Nore.—The Rathhbausen Central Station—a two- 
phase, low-speed, turbine-driven plant for light- 
ing and power—and the Lucerne Tramways may 
i ted by bers before starting for 
Interlaken. Rathhausen is about four miles from 
Lucerne, and can be reached by ames ag It is 
recommended that ladies take alternative N. 

Friday, September 8th.—O, visit to the Jungfrau 
—three-phase rack—Railway, and three-phase tur- 
bine-drivengeneratorsin power station, Wauter- 
bruphen and the Wengern Alp mee, 4 lunch 
at the Scheidegg ; return to Interlaken—Members 
may inspect the power station at Lauterbrunnen ; 
ladies may visit the Staubbach Falls. 

Saturday, September 9th.—P, visit to the Kander 
Werk at Spiez—Central station for power distri- 
bution, lighting, and for the Burgdorf-Thun Rail- 
way ; power transmitted at 16,000 volts—and to 
the Burgdorf-Thun Railway—three-phase railway, 
25 miles long, with through passenger traffic 
from ordinary railway lines. Lunch at Thun. 
Members may disperse from Thun, or may return 
to Interlaken first. 


CATALOGUES. 


William Sellers and Co., Incorporated, Phila- 

delphia, U.S.A. — Illustrated catalogue and 
eneral description of improved machine tools 

for — metal. This is an extremely well 
got-up book of over 350 pages, strongly bound 
and indexed. The contents are too numerous to 
allow of even brief mention here. 

The Bullock Electric Manufacturing Company, 
Cincinnati, Ohio, U.S.A.—This neat book illus- 
trates admirably the extensive uses to which 
electricity can be applied as the motive power in 
driving machinery. 

The New Explosives Company, Limited, Queen 
Victoria-street, London.— ription of a new 
method of moulding and pressing gun-cotton. 

Walker Brothers, Wigan.—Messrs. Walker 
have favoured us with an advance copy of an 
extremely handsome album containing views of 
their works at Wigan, and of various types of 
plant constructed in them. The works, we are 
told, cover an area of seven acres, and the chief 
production is machinery required in collieries, 
metalliferous mines, chemical works, and iron- 
works. The sections devoted to air-compressing 
and blowing engines, which are perhaps the 
chief type of machinery turned out from these 
works, are rticularly instructive. Other 
sections are devoted to hauling engines and 
locomotives ively. The manner in which 
the book is produced generally leaves little room 
for complaint. It might be improved possibly by 
‘‘ pagination” and the provision of an index. 

e understand that the book will be ready in a 
few days. 


LAUNCHES AND TRIAL TRIPS. 

MAVISBROOK, steel screw steamer ; built by, 
Wm. Gray and Co., Limited ; to the order of, 
Miller and Richards; dimensions, 300ft., 42ft., 
21ft. 9in.; engines, triple-expansion, 21}in., 35in., 
58in., by 39in., pressure 160 lb.; constructed by, 
Central Marine Engine Works; trial trip, 
July 25th ; 11 knots. 

ra, twin-screw mail steamer ; built by, 
Sir Raylton Dixon and Co., Limited ; to the order 
of, Elder, Dempster, and Co.; dimensions, 382ft., 
46ft., 25ft.; to carry, 108 oe 50 second- 
class ssengers; engines, triple - expansion, 
D1 34in., 59in., by 42in., pressure 180 1b.; 
constructed by, Wallsend Slipway and Engineer- 
ing Company, Limited ; launch, July 25th. 

GrRosMONT ; built by, Ropner and Son ; to the 
order of, Gladstone and Co.; to carry, 4850 dead- 
weight, L.S.F.; engines, triple-expansion, pressure 
210 1b.; constructed by, Blair and Co., Limited ; 
trial trip, July 25th ; 114 knots. 

NEWARK, coasting steamer ; built by, North- 
umberland Shipbuilding Company, Limited ; to 
the order of, Newcastle Steamship Company, 
Limited ; dimensions, 230ft., 32ft. 6in., 17ft. 4in. ; 
to carry, 1500 tons on 15ft. Gin.; engines, triple- 
expansion, 184in., 30in., 49in., by 35in., pressure 
130 1b. ; constructed by, Rennoldson and Sons; 
launch, July 26th. 

TWIN-SCREW launch ; built by, Lytham Ship- 
building Company ; to the order of, Egyptian 
Delta Light Railways, Limited; dimensions, 
8lft., 16ft. 6in., 5ft.; for use on the Nile, made 
in three parts for convenience of transport ; trial 
trip, July 28th. 


New IssvEs.—The prospectus of Browett, Lind- 
ley, and Co. (1899), Ltd., is before us. This is a 
new company formed with the object of purchasing 
the business, works, and assets of Browett, Lind- 
ley, and Co., Limited. The capital is £120,000 
divided into 60,000 six per cent. cumulative 
preference shares of £1 and 60,000 a 
shares of £1, the ek issue being 50, 
preference and 50, ordinary shares,—A 
syndicate has been formed by the Anglo-Austrian 
Bank, of London and Vienna, and some pro- 
vincial banks of Berlin and Dresden, with a 
capital of 12,500,000 marks, to take over as a 
limited company the Styrian Steel Works and the 
business of Messrs. Bohler Brothers and Co., 
Vienna, and their branch establishments, one of 
which is in Sheffield. The board of directors will 
consist, besides the principals of the present 
concern, ef Mr. J. Loewe, of the Small Arms 
Factory ; Ludwig Loewe and Co., Limited, 
Berlin ; Baron Herring, Frankendorf, director of 
the Anglo-Austrian nk, Vienna, and some 
other Vienna and Berlin business men. The 

ag t r ins in the hands of Messrs, 
Bohler.—The Cleveland Bridge and Engineering 
Company, Limited, share capital £70,000, is 
issuing ordinary shares of £10 each, and 
1725 5 per cent. cumulative preference shares of 
£10 each. The company was incorporated in 
1893 to acquire the oe of engineers and 
contractors, and manufacturers of steel and other 
bridges, established in 1877. Carried on at the 
Cleveland Bridge Works, Bank Top, Darlington. 


Application for Letters Patent. 

*,* been ‘‘ communicated” the 
name address communicating party are 
printed in italics. 

20th July, 1899. 
Grapinc or Sortine Ecos, J. P. Bennett, 
14,922. Brakes for Cycizs, B. H. Illingworth, Man- 


chester. 

14,923. Sun Screens, R. Ibberson.—(R. J. Ives, 
India. 

14,924. Preventina Prope.ters Racina, R. Carvr 
Manchester. 

14,925. Tnsioninc Corps, F. W. Nicholls, 
Birmingham. 


irming! 
14,926. Repucine Suips’ Spgep, 8. A. Smith, 
Salish’ 


14,927. Farecuaen Ow Apparatus, H. G. Dunstan, 
Newport, Mon. 

14,928. Canpinc Macuines, J. R. Brownlee, Newcastle- 
on-Tyne. 

AUDIBLE Sicnats or ALarmMs, G. Rydill, 


14,930. Batt Vatves, M. W. Worley, 
London. 

1 poe Tx.Escoric Dexssinc Cases, D. 8. McIntyre, 

mdon. 

14,932. Fazrics, E. J. Brown, 
Manchester. 

14,938. BicycLte Support, A. Ellenger, Darsham, near 
Saxmundham, Suffoi 

14,984. VaLves for Tires, 8S. Mitchell, Man- 
chester. 

14,935. PeRsPIRATION ABSORBER for Caps, A. P. Dean, 
Stockport. 

14,936. ‘I'HREAD-BALLING Macuings, W. and D. McGce, 


G 
14,987. Securinc Stoppers in Jars, J. M. Cairns, 
G 


iw. 

14,938. CoIN-FREED Macuings, E. W. Donovan and T. 
G. Marsh, London. 

14,939. RecistgxInc Macuings, E. W. Donovan and T. 
G. Marsh, London. 

14,940. HoxszsHog, W. Chiswell, London. 

Ratt Joints of Tramways, W. Howard-Smith, 
London. 

ConpgenseR for Stream Enotnes, G. D. Mac- 

0 


id, Dundee. 
14,948. Brarinos, W. J. Lister and E.J.8. Wheatcroft, 
ndon. 
14,944. Wire Mesu for Sappies, A. E. Wale, 


Birming) 
14,945. Appinc Macuivgs, A. Hoch, London. 
—_— Merers, J. H. Barker and J. A. Ewing, 


on. 

14,947. Hanpigs, E. J. Shaw, London. 

14,948. Gas Tamps and LANTERNS, 
London. 

14,949. Sreriiisers, H. O. Blaker, London. 

14,950. FIRE-EXTINGUISHING Apparatus, T. A. Clayton, 
London. 

14,951. Fezpinc Pargr for Paintinc, W. J. Behle, 
Londo: 


E. J. Shaw, 


14,952. Apparatus for Reoi-TeRInc the Lever of 
Water in Borrers, C. Strutt and 0. A. Hockey, 
London. 

14,958. Wig CapsuLes, H. Gibson and H. Hayden, 
London. 

14,954. Srenci, Macurnss, B. J. B. Mills.—(A. B. Dick 
Company, United States.) 

14,955. ‘TRANSMISSION Systems, B. C. Batcheller, 
London. 

14,956. Puzziz, B C. Hinman, London. 

14,957. ABSORBENT WritT1Ne [Nnx, C. F. Power, Bourne- 


mouth. 
14,958. Mopg of AERIAL Navication, R. J. Stanley, 
14,959. Taps for Drawinc-orF Liquip, E. Jones, 
London. 
14,960. Paper, W. Friese-Greene and P. E. Kuell, 


ndon. 

14,961. Lock, J. W. Swan, London. 

14,962. WrencuEs, M. Williams, London. 

14,963. Guarps for CircuLaR Saws, J. E. K. Long, 
Birmingham. 

14,964. Propucine Dysg-sturrs, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and 
Germany.) 

14,965. Motor Cars, T. A. Common, London. 

14,966. ELECTRO-DYNAMATIC VENTILATOR, H. A. F. Hand, 


London. 
CyLinpers, A. Debry and A. Philibert, 


ndon. 


14,968. Om Separators and Steam Dryers, W. J. 
Baker, London. 

14,969. Automatic Courtine, J. Le G. Thelland, St. 
Heliers, Jersey. 


14,970. Saw Bang, E. L. Deschamps and G. L. Smith, 
London. 

14,971. SELF-actiNG MuLEs and Twingrs, J. Moorhouse, 
Manchester. 

14,972. Errectinc ConTROLLED Srep-By-sTEP Motion, 
Siemens Bros. and Co., Limited —(R. L. L. Hund- 
hausen, Germany.) 

14,973. Eectricat GLow Lamps, E. Sterné, London. 

14,974. Lusricators, O. Imray.—(E£. B. Brown, Unitid 


States.) 

14.975. Brakes, A. Stevens and W. 8S. Penney, 

ndon. 

14,976. Borries, H. C. Sanders, London. 

14,977. Currine the of Mirre WHEgLS, Smith 
and Coventry, Limited, and T. Coventry, Man- 
chester. 

14,978. or CoLLapsiBLE LANTERN, C Cockson, 
London. 

14,979. TrLL, A. Frederiksen, London. 

14,980. AMIDO- ALDEHYDES, G. W. Johnson.(C. F. 
Boehringer and Soehne, Germany.) 

14,981. INTERCEPTING EKaRTH CURRENTS, W. Cramer, 
London. 

14,982. Acoustic AppLianck, W. H. B. Stoddart, 


London. 

14,983. Fitk for Looszk Accounts, R. W. Hamilton, 
London. 

14,984. ACETYLENE Gas GENERATOR, C. M. Bridges, 
London. 

14,985. MgasuRING Faucets, J. L. Delafield, London. 

14,986. Printers’ Leap and RuLE Cu7rers, H. B. 
Rouse, London. 

14,987. Fisoine Regets or Wincnss, G. P. Tate, 
London. 

14,988. PrvoraL Car Trucks, W. H. Beck -(W. & 
Adams, United States.) 

14,989. PrvoraL Car Trucks, W. H. Beck.—({W. 8. 
Adams, United States.) By 

14,990. Fapric for Suppers, R. W. James.—(La Société 
Cousin Freres, France.) 

14,991. Removinc SurerFivous Ink, J. Y. Johnston, 


ndon. 

14,992. Hotpine Paper in Printine Presses, J. Y. 
Johnston, London. 

14,993. InkinG Devices for Printina Pressss, J. Y. 
Johnston, London. 

14,994. PressEs for Printine, J. Y. Johnston, London. 

14,995. INcANDESCENCE Gas Burners, J. H. H. Dun- 
can, New Sunlight Incandescent Company, Limited, 
and H. T. Barnett, London. 

14,996. Friction W. P. Thompson.—(7he 
Werkstitte fiir Maschinenbau vormals Ducommun, 
Germany.) 

14,997. ELgcrric C1rcuit Swircnss, G. Wright and C. 
Aalborg, London. 

14,998. Fusz Biocks for Circuits, H. P. 
Davis, London. 

14,999. Doe Harness, P. Villforth, London. 

15,000. Motive Powsr A. Marter and P. 
O'Donnell, London, 


t 
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Powsr Governor, R. Wagner, Liver- 


poo. 

15,002. Ececrric Arc Lamps, J. B. Barton and The 
Jandus Are Lamp and Electric Company, Limited, 

15,003. Boxes, A. London. 

15,004. Raruway Curve Qusuton Cuarrs, J. E. Reeves, 
Yarmouth N.S., Canada 


21st July, 1899. 


15,005. Disrrieutina Or on the Sga, T. McKenna.— 
L. Lake, United States.) 

15,006. Mgans for Virwine Puorocrapss, A. C. Pearson, 
‘London. 

15,007. Brakes, J. Harrison, Bradford. 

15, CaEST- EXPANDING Braces, J. F. Goodall, 

ndon. 

15,009. Boats’ CHocks, W. M. Burnett, Dundee. 

15,010. Sart for Taste Usx, C. L. Taylor, 
Penzance. 

15,011. Takinc PHoTocRapHs from BaLLoons, G. M. 
Heath, Aldersho' 

Rims, J. Adair, Waterford, Co. Water- 
‘ord. 


15,018. Borrie W. I. Davies, Dublin. 

15,014. InTERLOcKING TiLR, I. G. Cox, Bristol. 

15,015. Sewrnc Macuings, D. P. Boyd and W. H. 
Dorman, Stafford. 

15,016. Hat Hotper, W. Grainger, J. Davis, and C. 
Jefferson, Birmingham. 

15,017. Exgcrric AccumuLators, H. Weymersch, 
Stockton-on-Tees. 

15,018. Satvg, G. R. Stobart, Newcastle-on-Tyne. 

15,019. TeLEPHONE SwitcapoaRps, G. Gillmore, 
Manchester. 

15,020. AcETYLENE GENERATORS, J. and B. Aykroyd, 
Bradford. 


15,021. Rivettne Toots, J. B. Brooks and J. Holt, 
Birmingham 
15,022. Power ” PRessxs, J. B. Brooks and J. Holt, 
Birmingham. 
15,028. ScarF Cups, L. Spiers, Birmingham. 
15,024. Gas Enorngs, J. Fawcett, Manchester. 
15, for Sawinc Metats, J. Hill, 
erby. 
15,026. Cament, W. R. Cochrane, Glasgow. 
15, MAnvracturE of Paper, J. H. “Annandale, 
lasgo 
15,028. Cork-cuttinc Macurtng, F. Haag, Glasgow. 
15,029. Sprrir Lamp, R. Fallnicht, Berlin. 
15, i080. Process for SOLIDIFYING Spirits, R. Fallnicht, 
erlin. 
15,031. Borier, H. Juchheim, 
15,032. Moror Cars, H. W. Hellmann, Berlin. 
15,038. Screw for Suips, G. Cardoza, 
Manchester. 
15,084. Device for Tgacutnc Drawine, T. W. Perry 
and W. G. Tye, Birmingham. 
15, Sear for VeLocipgpss, A. J. Caronni, 


15,06 Enorngs, W. and K. A. Rowbotham, 


gton. 

15,087. Grinpinac Mitts, W. C. F. Zimmermann, 
Kingston-on-' es. 

15,088. MULTIPLE-CYLINDER Encrngs, F. E. Musgrave, 


ndon. 
15,039. Toxine Prix for Srrincep INsTRUMENTs, H. 
Knapton, London. 
15,040. and of Boots, L. Levy, 


London. 


Banorson of Scarrotpinc, R. J. Bungard, 


ndon. 

15, Automatic Rattway Covupiixe, 8. Hawkins, 

mdon. 

15,048. Repuctne Friction of Axizs, H. Birkbeck.— 
(W. J. Brewer, United States.) 

15,044. ARTIFICIAL FuRL, The Patent 
Syndicate, Limited, H. C. B. Forrester, and J. A. 
Yeo, London. 

15,045. Repucine Friction of Axtes, H. Birkbeck.— 
(W. J. Brewer, United States.) 

15,046. CaRRYING a on a Bicyc is, F. Morley, 
London. 

15,047. CottapstBLE Bacs for AnestuEtics, E. W. 
Poole, London. 

15,048. VELOCIPEDES, A. I. Flower, London. 

15,049. Removat of Dirt from a Seam of Coat, A. 
‘anthony, London. 

15,050. Cuarntess Bicycies, W. J. Lloyd and W. 
Priest, London. 

15,051. InrtaTaBLe Batuine Costumr, M. Hajos, 


London. 

15,052. Taps and Vatves, W. and F. H. Bentley, 
London. 

15,053. Removat of Fou.ina from Bottoms, W. 
Heatley, London. 

15, Sream, A. B. Wilson, Holywood, 


wn. 

15,055. Roap-swEEPING Macuings, H. 8. Stoneham and 
F. G. Cave, London. 

15,056. Propucinc Impressions on Woop, E. Melle, 


London. 

Maxine Puonocram Dupticartes, H. G. Wolcott, 

ndon. 

15,058. Wage. H. H. Lake.—(D. Harvester 
‘Compan y, United States.) 

15,659. Lirk Brvoy Warerproor, D. Chapman, Man- 
chester. 

15,060. Crater, S. R. Grimwade, London. 

15,061. Fapric for Usk as a Ligament, T. Eicksen, 


London. 

15,062. A New Meratuic Bopy, L. M. O. Dessaigne, 
London. 

15,063. VENEERING, O. Imray.—(D. Gilmour, Canada.) 

15,064. Racs, O. Imray.—(G. Roland 
and F. Peterhauser, Germany.) 

15,065. Prats W. P. Thompson.—(S. and M. 
Maybell, United States.) 

15,066. Exsecrricity, B. G. Lamme, 


Lon 

15,067. — Wixpow Buiixps, A. de Garis, 
London. 

15,068. Macuixe for Curtinc Leatuer, B. Fischer, 


mdon. 
15, Srup and Scarr Hoiprr, J. Pancke, 


15,070. Lastinc Macuinags, G. Heinze, London. 
15,071. Hay and Straw Presses, J. Webster, Liver 


15.072. Propuction of Borer Pirzs, O. Klattie, 
London. 
15,078. MawipuLaTinc Waves, J. Laister, 


ndon. 

15,074. Propuction of Dvx-sturrs, G. W. Johnson.— 
(Kalle and Co, Germany. 

15,075. Hors Boors, A. Cole, London. 

15,076. Gas Burners, L. Liebes, London. 

15,077. Apparatus for Gas Burners, A. 

, London. 

15,078. IncomBusTIBLE Lamp Wicks, M. Ehrenbacher, 
London. 

15,079. PappLe WHEELs, T. Hope, London. 

15,080. Rerractory Mareriats for Buitpine Pur- 
posgs, A. G. Salamon, London. 

15,081. ” INERTIA GovkRNors, F. W. Lanchester, 
London. 

15,082. MecnanicaL Detatts for Motors, F. W. Lan- 
chester, London. 

15,083. ‘games H. H. Leigh.—(J. H. Johnson, 
India. 

15,084. Connections between Piston-Rops and Crank 
Suarts, A. Radovanovic, London. 

15,085, Screw Camps, E. —(G. Martin, jun., 
Germany. ) 

15,086. Suckinc Tupes for Inrants’ Botrt.es, 
B. Kohlhaus, London. 

15,087. Fastentna Device for Garments, A. E. Philli- 
more, London. 

15,088. TREATMENT of SLIMES PrEciovus 
Meras, W. H. James and C. J. Norris, London. 

15,089. VALvgs, G. Sellers, London. 

15,090. Excentric Borina ‘W. H. MacGarvey, 
Londop. 


15,091. Syoxe Consumer, G. J. Thomson and E. Lee, 
4.ondon. 

15,092. for Prorscrion of Troops, W. 8. 
Simpson, London. 


22nd July, 1899. 
15,098. Frre-Licuters, G. T. Collins and T. Kennedy, 


Tipperary. 

15,094. Locxinae Drawrina Compassgs, G. Tucker and 
G. Daws, Birmingham. 

15,095. Ropgs Driven by ToorHep Grarino, R. C. 
Sayer, Bristol. 

15,095. ANIMATED PHotocRapny, A. M. Barnes and E. 
Cow per, London. 

15,097. "Gaon for Cycixs, J. Liggins and J. Gardner, 
Coventry. 

15,098. Seats of WaTER-cLosgts, A. Johnson and J. 8. 
Hinchliffe, Manchester. 

15,099. Castine StergotyPe G. B. Dibblee 
and M. Smith, Manchester. 

15,100. Sprnnrina Unortep Woot Fiere, G. Mitchell 
and A. Craven, Bradford. 

15,101. Sprina Seats, Hoskins and Son, Limited, and 
A. N. Chamberlain, Birmingham. 

15,102. SuRFACE Ties, J. C. Sellars, Liverpool. 

15,103. for SLorrinc Macuings, C. 
Bowers, Manchester. 

15,104. Carp Gamer, W. J. Clapp, Birmingham. 

15,105. THorats for ye Corps, R. Sommerville 
and J. Richardson, 

15,106. Traps for CATCHING a J. Hunter, John- 
stone, N. 

15,107. Bic YCLES, H. A. Lamplugh, Birmingham. 

15,108. Traps for Kittina Mice, J. H. Atkinson, 


15,109. CooLrNa Water, R. Cremer.—(— Trippe, Ger- 


many. 

Exrractinc Metats, J. B. de Alzugaray, 
ondon. 

— Luncngon Baskets, J. Crabtree, Birming- 


15,112. Device for Retarntnec in Position, 
A. and L. Myers and F. R. Baker, Birminghan 

15,118. TgLescoric Dritt, E. Averay, Barrow-in- 
ness. 

15,114. Encrsg, J. Walton, Sheffield. 

15,115. Srgam Cooxinc Apparatus, C. R. Honiball, 
verpool. 

15,116. for Water, R. T. Narzier, 
e 

15,117. ieeninee: A. Miller, Glasgow. 

15,118. Gratin E.evators, C. and H. A. Kerr, Liver. 


pool. 

15,119. Gas Burners, A. H. Grautoff and F. Fritz, 
ndon. 

15,120. Motors, C. T. B. Sangster and C. M. Linley, 


in 

15,121. TREatINc Org, J. P. van der Ploeg and P. J. 
Eussen, The Hague, Holland. 

— Winp Proor Curmney, P. G. Hepworth, Colwyn 


ay. 

15,128. for Rartway Carruiacss, T. Cloke, 
London. 

15,124. Guipges for Rotts, W. B. Johnson.—(W. 
Garrett and J. Cromwell, United States ) 

15, —— WATERPROOFED FELT, J. and T. M. Erskine, 


Morson- TRANSMITTING MECHANISM, J. Des- 
London. 
15,197. ACKING CasEs, E. Doerin, London. 
15,128. Contact Piues for Execrric Circuits, O. D. 
Lucas, Iondon. 
15,129. Process of ENAMELLING Marais, J. Zerzog, 


ndon. 
Tea and Domestic BorLers, T. Hughes, 


ndon. 
VentiLators for Wixpows, F. M. Cotton, 
oly hea 
15,132. Cement, C. J. Potter, London. 
15,133. Broom, E. Redgrave, Whilton, near Daventry, 
Northamptonshire. 
15,1384. WatcueEs, N. M. Ogle, London. 
15,135. ELecrric CLock ARRANGEMENTS, F. T. Hollins 
and F. ndon. 
15,136. PNEuMaTiC Tires, P. J. Evison, London. 
15, i187. F Fotpine and IrRoninc Macuings, R. Loeb, 
mdon. 
15,188. ELEcTRICAL Macurx, B. G. Lamme and J. P. 
Mallett, London. 
15,139. Circurr Breakers, G. Wright and C. Aalborg, 
London. 
15,140. Dryinc Ovens, C. E. Bourry, London. 
15,141. Ort Enornes, W. P. Thompson.—(P. Jrgens and 
G. M. Bruun, Norway.) 
15,142. Printers’ Gatieys, T. Webb and A. H. Taylor, 
Manchester. 
15,148. ELtecrric Brett and G. E. O. 
Polland, London. 
15,144. PHotograpHic CAMERA Suvutrxer, J. Jensen, 


ndon. 
15,145. Seat-MAkiNG Process, C. Lingenburg, 
London. 
15,146. Rotary Motors, M. Michon, London. 
15,147. go Names of Stations, Siemens Bros. 
Co., Limited.—(Siemens and Halske Aktien 
Gesellachayt, 
15,148. er Conpucrtors, Siemens Bros. and Co., 
Limited. .—(Siemens and Haiske Aktien Gesellschaft, 


Germany. 
Tins for Hotpixc Foop, A. W. Maconochie, 
naon. 
15,150. Rop Jorts, J. W. Helps and J. W. Pateman, 
Londo 


15,151. SutpHuric Acip, A. Clem, London. 

15,152. SutpHates, A. Clem, London. 

15,153. Puzziz, F. B. Brewer, London. 

15,154. MgcnantsM for Prope.i.ine Boats, H. H. Lake. 
—(H. 8. Durand, R. McC. Beck, and R. K. McLellan, 
United States.) 

15,155. Pressgs for Copyrnc Lerrers, 8. H. Crocker, 
London. 

15,156. Jointinc Drarn and Sewer J. G. Morley, 


ndaon. 
15,157. AppaRatus for Maxine Cores, F. T. Giles, 
London. 
15,158. Hooxs and Evss, W. Willeringhaus.—(Z. 
Thompaon and Co., Germany.) 
GLYCERINE-REFINING AppaRatTus, E. G. Scott, 


ndon, 
15,160. VENTILATION of SEwER Pipsgs, J. G. Morley, 
London. 


24th July, 1899. 


15,161. Apvertisine, F. W. Hayward, Norwich, 

15,162. Extractinc Zinc from Ores, T. P. Sims, 
Swansea. 

15,163. InpIa-RuBBER J. and C. 8. 
Bedford and F. Reddaway, Leeds. 

15,164. STEAM-GENERATING KeTTLE, C. Meachan, 
Maidstone. 

15,165. Lappers for Lirgz savinc Purposgs, J. White- 
ley, Manchester. 

15,166. ELECTRICALLY-ACTUATED RaILway SionaL, W. 
BE. Lan gdon, Derby. 

15,167. Mov ‘ABLE CoLLaR Srups, W. E. Patterson and 
T. Morton, Birmingham. 

15,168. CHANNELLING Macutnes, G. Anderson, 

15,169. Exectric Storack Batrery R. 
Kenn edy, Leeds. 

15,170. Mecuanism of Pranos, E. Titz, 


gow 
15,171. AUTOMATIC Couriers, M. J. Oliver, Ferrers, 
Devon. 
15,172. Bouts, F. T. Jenkins, Swansea. 
15,173. Curmnegy Por, W. Felts, London, 
15,174. Hurpiss, A. Willis, Walsall. 
15,175. VeLocrprpgs, M. van Gtilpen, London. 
15, 176. ConpuciInG Co-OPERATIVE Bustngss, L. F. D. 
Saget, i London. 
15, ‘AUTOMOBILE Fish TorPepo, J. H. 8. Bradley, 
on 


mdon. 
Brusues for Dynamos, F. J, Chaplin, Birming- 


15,179. Courtincs, W. Mears, T. H. Collins, 
and J. O. Hickman, London. 
15,180. eae TRAMWAY Rats, E. H. Julian and 
C. Millard, Bristol. 
15,181. Looms for Weavina, W. Brimfield, London. 
15,182. Brakg, A. Setacci and F. J. Hayslep, 


mdon. 
15,183. Paotocrapas, 8, Jones, Wood- 
ford Green, Essex. 
1b. of Warr in Borers, R. Knappik, 
ndon. 
15,185. Prorecror against SHocks, M. J. Turner, Ley- 
tonstone, Essex. 
—, Boor Tress, J. B. King and F. R, Pool, 
ndon, 
15,187. Cuarrs, W. R. Maud, London, 
15, for Rartway Cars, H. Gulliver, 
Jat 
15,189. Bonps for Raitways, F, H. 
Daniels, London. 
Locks for Trunks, &c., B. Bernstein, 
ndaon, 
15,191. Soap Boxes, G. W. Mitchell, London. 
15,192. DiapHRacMs for TgLEpHONES, A. S. Bowley, 


London. 
15, Martine Apparatus, R. E. Chichester, 


ndon. 
15,194. Gatvanic W. B. London. 
Eat, S. S. Sorell, 


15,195. Prorectina Horssgs from 
ndon. 
15,196. Suret Srups, E. Watson, London. 
15 Microscopes and J. B. Lee, 
ondon 
15,198. LockING Device for Smavu-arms, H. H. Lake. 
—(C. F. M. Grischner and 0. A. Lange, Germany.) 


15,199. OrcuEstRIons, J. D. Philipps, London. 
15,200. MouLp for TyPprs, H. Bernert, 


London 
15,201. Dritt Heaps, W. P. Thompson.—{ The 
Firm of Chapin and Manion, Limited, South African 


Republic. 

15, 202. PoLisHinc NEEDLE Evers, W. P. Thompson.— 
J. Funcken, Germany.) 

15,208. ELecrric Raitway, L. J. Bruns and H. R. 
Ottesen, London. 

15,204. Marine Esoing Governor, R. Wagner, 

15,205. Water Ports, G. W. Woolaston, London. 

15,206. C. G. Meissner and R. 
Bennewitz, London. 

15,207. Procgss for DeposiTinec Metats, P. Neumann, 
London. 

15,208. Isatorc Acip, E. Erdmann, 


ndon,. 

15,209. Rattway Cuarrs, W. H. Plewman and J. 
Graham, London. 

15,210. Execrric Arc Lamps, F. G. Chagnaud, 


ndon. 
15,211. Lirg-savine Batt, F. W. Golby.—(J. Gerstal, 


Germany. 
15,212. Surrts, C. H. Kist, London. 
15,218. Skatsg, L. Stécker, London. 
15,214, ADVERTISING, T. G. Francott, London. 
15, Toot for Corrine AXLE-TREES, J. C. Thygesen, 
on. 


25th July, 1899. 


15,216. Lock, L. C. Jackson, Chatham. 

15,217. Makino Correg Decoctions, W. Hanlow, Inni- 
shannon, Co. Cork. 

15,218. Coats, J. G. Ewing and J. D. Peoples, Kings- 

15,219. Motors, an F. Cushman, 
Kingston-on-Thames. ; 

15, Caps and Spanners, E. Woodhouse, 


15,221. H. J. Roberts, Manchester. 
15,222. Compasszs, C. Smith, Birmingham. 
15,228. Casgs, E. R. Bartleet, Birmingham. 
15,224. SYPHON-FLUsHING Apparatus, 8. H. Adams, 


te. 
UPLINGS for Wacons, J. Graham, 


15,226. ieee for Storacs of Icz, F. T. Bond, 
Gloucester. 
15,227. REFRIGERATOR for Mixx, &c., T. Grayson, 


rby. 

15,228. Baas, L. M. Simon and T. Littlehales, Bir- 

5.229. Lockixa Lamps to Carriaces, J. Phillips, 

15,280. Ciutcnes, F. Reddaway and Co., 
Limited, De C. C. T. Davies, and T. Potter, Man- 
chester. 

15,231. Sma Arms, T. Bergmann, London. 

Cans, W. Woltf, Rutherglen, Lanark- 


15,238. ‘Car Courter, C. A. Allison.—(P. C. Ewart, 
United States.) 

15,234. Matcu Boxes, A. J. E. Hill, Twickenham. 

Liqugryina AtmospuEric Arr, C. E. Tripler, 


15,236. Am, J. Wishart, Dun: 
Boor MANUFACTURE, M, and K. Schrott, 


15,288. Retorts for the Destruction of Sate, W. 
Young and J. Fyfe, Glasgow. 

15,239. Hyprocarzon Gaszs, J. H. Exley, 
Huddersfield. 

240. and Turninec Macuings, J. Barrow, 


for Manvuracturine C. Joly, 
on 
15,242. Coxstavcrixa PortTaBLe Tents, E. Graddon, 


15,243. Borter Furnaces, B. J. B. Mills.—(W. De L. 
Walbridge, United States.) 

15,244. CLEaninc the Borges of Firg-arms, W. C. 
Whiskin, Carnavon. 

15,245. IRox1nc Boarp, W. Lowndes, Birmingham. 

15, 246. Spoon, F. W. Golby.—(H. Adami, Germany.) 

15,247. Stone. -BREAKING MACHINE, J, and J. E. Broad- 
bent, Manchester. 

15,248. Puttina on Drivine Putteys, H, Cliff 
and T. B urton, Manchester. 

ILLUMINATING Provectites, W. H. Rose, 

on. 


Construction of Castors, G, Bowmar, 
ndaon, 
15,251. Harvester and Traction Enoing, G. Bowmar, 
London. 
15,252. Crips for Sprines of Carriaces, A. Oldbury, 
London. 
15,258. RevoLuBLe Apparatus, C, F. Hofmann, 
Lon on, 
Rim Brax&s for use on VEHICLEs, G. W. Bullen, 
of Gurra-percua, A. Gentzsch, 
nd 
15, of Exptosives, A. Luck, 
on, 
Arr VALvEs for VenIcie Tires, R. Wieduwilt, 
on, 


15,258. Automatic Coup.ine, H. Irving, London 
15,259. Flower Support, W. Watson and E. Guile, 


London. 
15, = Davice for Cuttina Srrino, F. J. H. Watts, 


15, 261. , R. McCormack, London 
15, 262. Pistons of Srzam ENainrs, ‘G. Melhuish, 


London 
15,268. Sramp, G. Pinitz, Birmingham. 
15,264. Couptinac Rattway Stock, E. N. 
Cooper, London. 
15,265. Leap Pencizs, H. A. F. London. 
15,266. Sanitary ToweEs, H. A. F. London. 
AttacHina Lace Taos, H. A. Magrath, 


15,268. Bescenso Lamps, The British Thomson- 
Houston Company, Limited.—(E. W. Rice, jun., United 


tates. 
15 269. PRINTING Presses, H. J. Haddan.—(The Bab- 
cock Press Manufacturing Company, United 
es 


15,270. H. J. Haddan,—(E&. Mandel and Co, 
‘Austria-Hunga: ‘y.) 
15,271. J. Haddan.—(F. Slewart, United 


tes.) 
15,272. Frxina Tires, H. J. Haddan.—(F, Stewart, 
United States.) 
15,278. Veuicte Sreps, H. J. Haddan.—(F, Stewart, 
United States.) 
1, Tires, H. J. Haddan.—(F. Stewart, Unitea 


8. 
15,275. Tires, H. J. Haddan.—{(F. Stewart, United 
States.) 


15,276. Fare Reoisters, G. F. Rooke, London, 
15,277. Nats, H. H. Lake.—({ Diamond State lron Com. 
pany, United Stats ) 
15,278. Postat Cotumys, F. Wohlgrath, London, 
AckTYLENE L. Pilla-Deflers, 
15,280. SHAPING Murat, H. H. Lake.—{C. A. Brinley, 
United States.) 
1 i. ; Dies, H. H. Lake.-(C. A. Brinley, United 
ates. 
15,282. Unpervests, H. H. Lake.—(7. B. Fitzpatrick, 
United States.) 
Restorine Rattway Rais, H. H. Lake.—(J, 
York, Unted States.) 
15 284. Cuosixa Puncrvurss, U. P. Smith and T. Kane, 


ndaon. 
15,285. Boot Hotpgrs, W. F. Jefferies and J. Ghys, 

London. 
15, L. Leopold ard J. Gctlich, 


15, 287, in E. G. Oppert.— 
(A. Oppert, German 
15,288. RoLuers for — Locusts, A. Munro, 
London. 
15,289. Provous, C. E. Anderson, London, 
15,290. Lounarne Caatrs, G. Kelly, London. 
15,291. Governina Devices, A. E. Hendy and L. G. 
Moore, London. 
Macuinges, M. de Marchéville, 
or Fotpina Boxes, A. Silbiger, 
ndon. 
15,294. Boxes, A. Silbige, London. 
15, Lacisos for Boors and Suogs, P. J. Congdon, 
mdon 
15,296. Compressine Arr, A. A. Humphrey, London. 
297. Brakes, W. Woodford, London. 
5,298. A PortaBLe Batu Suampooer, J. Melliny, 
15,299. Natt for UNgveENLY-worn Horsgsnors, W. J. 
Beck, London. 
15,300. Mutti.seat P. Windish, Liverpool. 
15,301. TREATING ZINCIFEROUS Orgs, W. J. Wersey, 


Liverpool, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


477. Courtine Device For Turina, 
L. von Grave, Wallingford, Conn,—Filed January 
11th, 1899. 

Claim.—A coupling for flexible tubing comprising a 
tube, a plurality of rings thereon of greater diameter 
than said tube, movable rings located outside of said 
first-named rings and of less internal diameter than 


the externa’ diameter of said first-named rings, a two- 
t frame located exteriorly of said tube and carrying 
said movable rings, and adjusting means as a part of 
said frame sections whereby the two members thereof 
may be adjustably interlocked one with the other. 


624,492. Daive G. Hoffmann, London, 
Engl and. - Filed March 5th, 1898. 

Claim.—(1) In a roller chain and in combination a 
pin, grooves in same, balls carried in said grooves, 
and a bushing forming the roller of the chain sur- 
rounding said balls and pin, substantially as de- 
scribed. (2) In a drive chain and in combination, 1 

in, a series of grooves in same, plates forming links 

the chain through openings in which the pin passes 
a bushing forming a roller between said plates and 


surrounding the pin, and balls located in the grooves 
of the pin and forming an antifriction bearing for 
both the plates and roller, substantially as described. 
(3) In a drive chain the combination with a grooved 
pin ‘of a series of balls in said grooves and a plate 
having a series of slots in same, one for each series of 
balls, said plate being bent around the pin balls, so 
that the latter project through the slots but are held 
by po Looe} in their grooves on the pin, substantially 
as desc’ 


624,497, MEANS AND APPARATUS FOR BALANCING 
FORWARD THRUSTS OF EW PROPELLERS OF 
VessEis, 7. Inglis, Edinburgh, Scotland.—Filed 
December 28th, 1897. 

Claim.—A hydraulic thrust block adapted to be also 
used as an ordinary thrust block and consisting in 
combination of a casing a having annular flanges or 
ribs a] a2, each of which ribs is provided with a work- 


ing ‘aco L O, respectively, c'reumferential face rings 
F Q, let into grooves iu the casting or casing, springs 
supply pipes passages valves Pp La 
ji, spaces K K1, P and E around the collars C B, an 

‘a chamber M having an exhaust N all for the 3 Boao 
and substantially as set forth. 
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AUTOMATIC AMERICAN FREIGHT 
[By our Special Commissioner. 
No, V. 

Tye Western Railway Club’s committee on couplers 
resented a preliminary report in February, 1899, giving 
the following table of the principal automatic couplers in 
use, all being of the M.C.B. type. It is only approximate, 
being compiled from the Interstate Commerce Commis- 
sion’s report for 1897, but in a general way it shows the 
condition of affairs. Of the first group, seven are now in 
extensive use. Of the second group, eight are confined 
mainly to that section of the country where they are 
manufactured, but of course the cars are liable to be sent 
to any part of the country. The committee stated that 
even the leading manufacturers have departed from the 
original lines laid down by the Master Car Builders’ 
Association, in almost every case by ignoring the centre 
lines, and in some cases even deviating from the contour 
lines. Many of the faults of the couplers could be 
eliminated if the makers were required to conform strictly 
to the adopted standards. The table shows the number 

of makes of couplers now in extensive use : 

M.C.B, Automatic Couplers with 10,000 or more in use. 
American Janney 


Buckeye Standard 
Tower 
icago Trojan, 
Gould 
M.C.B, Automatic Couplers with 1000 to 10,000 in use. 
Dowling St. Louis 
Hien Shickle, Harrison, and Howard 
Hinson Smillie 
Thurmond 
Lone Star Van Dorston 
Mather Williams, 
Pooley 


It has already been explained that there is a gauge for 
testing the accuracy of couplers, but that the railways 
are somewhat lax in its use, with the natural result that 
the manufacturers are more or less careless, since they 
find that defective couplers are accepted. The railways 
are further responsible for much of the trouble with the 
automatic couplers, in that many of them will buy the 
cheapest coupler offered, regardless of quality of material 
or manufacture. They will also retain in service couplers 
which are so badly worn or damaged—or in which the 
operating mechanism is so defective—that they will not 
amr 4 couple, and are liable to reopen after being 
coupled. All these defects are incidental, and in no way 
affect the fact that the M.C.B. coupler, if properly 
made and maintained, is an entire success. Such couplers, 
in good condition, will couple on curves of 286ft. radius. 
What the railways need, and what they can have by 
taking proper steps, are strong couplers of good make, 
effective in action, and with as few vifferent methods of 
locking and unlocking as possible. 

It will be appropriate here to present an abstract of 
the final report of the Western Railway Club above re- 
ferred to, but the writer takes exception to the opinion 
therein expressed that the improvement in the present 
condition of the coupler question must be left to the law 
of evolution. As long as the railways are neglectful, and 
look at the price rather than the quality of a coupler, so 
long will “‘cheap-and-nasty” couplers, which are by 
courtesy termed ‘‘M.C.B. automatic couplers,” be kept 
onthe market. The abstract of the report is as follows:— 


In a paper presented to the Western Railway Club in October, 
1898, attention was drawn to the enormous expense to the railways 
of this country, arising from the multiplicity of the M.C.B. couplers 
and the necessity entailed on railways of keeping a large supply of 
extra knuckles on hand for emergencies or repairs, indicating clearly 
the great desirability, either of having fewer couplers or an inter- 
changeable knuckle. To adopt a uniform or interchangeable 
coupler is impracticable, and to specify the use of a uniform or 
standard knuckle is tantamount to requiring the adoption of a 
uniform or standard coupler. Your committee ps any such 
attempt, however desirable, as wholly im ible, and look for an 
improvement in the present mixed conditions through the operation 
of the law of evolution, which shall, as time goes on, weed out the 
weak and objectionable and allow the fittest to survive. Indeed, 
there is strong evidence that this is already taking place. 

_ This process of evolution can be hastened by an intelligent inves- 
tigation of the situation; by specifications requiring accuracy of 
contour lines and good material ; and by porter records of coupler 
failures in service, As has been already pointed out, M.C.B. 
one have heretofore been regarded as of sufficiently equal merit 
to allow the matter of choice, at least with many railways, to depend 
largely, if not wholly, on the price quoted. 

There have been in use upwards of 100 different M.C.B. couplers. 
Of this number certainly not more than ten or twelve are like!y to 
long remain standard couplers. The other ninety must fall by the 
wayside for defects which Lave developed in service. 

From the mass of suggestion and information which your com- 
mittee hasreceived, it offers the following general recommendations: 
—First.—Railway companies should purchase couplers on specifi- 
cations requiring:—(a) accurate agreement with the M.C.B. 
contour lines ; (b) couplers must be made to withstand shock, and 
a fair portion of all purchased should be tested under a drop test ; 
(c) couplers must be strong in tension, and a proportion of them 
should be tested under tension. 

Secondly.—Service records of couplers are of great importance, 
and nothing else will so soon point out the defects in apparently 
meritorious devices. There are no good data on the comparative 
wear of couplers, and this important feature of the question can 
only be determined by the most accurate service records. The 
interchange of cars makes the defect of every coupler a matter of 
concern to every railway company, No railway company can afford 
to — this question, because it is itself purchasing a satisfactory 
coupler, 

Chird)y.—There is a necessity for a positive locking device, one 
which will not allow the locking pin or block to “jump” or 
“‘crawl” and so permit cars to become uncoupled. No such 
device, however meritorious it may seem, should be adopted until 
after a very thorough service tes It has already been proved 
that some of these apparently ‘‘ positive locks” have proved worse 
than useless, and in some cases even very objectionable. 

Fourthly.--The method of uncoupling is susceptible of improve- 
ment, ere can be no question but that ‘‘ break-in-twos” have 
frequently occurred in service from the uncoupling devices now in 
use. The most familiar way of lifting the locking-pin or lock-block 
is by a chain and tumbling shaft fastened to the end sill or dead 
wood, In case the coupler draw-bar pulls out beyond a certain 
— the pin or lock block is raised or withdrawn and the car 
recomes uncoupled, There are other objections to some of the 
evices _— to take the place of the chain and tumbling shaft. 

Fifthly.—Some couplers are furnished with what is called a Jock- 


set, This is a very desirable thing in switching cars, and we might 
say essential to the perfect coupler, yet it should be born in mind 
that in adding any complication to the coupler there should be a 
very careful ae tion of its operation in service. The criticism 
which has been made that M.C.B, couplers, instead of being auto- 
matic couplers, are automatic wun-couplers, has arisen almost 
entirely from the defects introduced by attempting to devise 
a satisfactory lock-set, 

Sixthly.—On the general question of M.C.B. couplers, your 
committee desires to put itself on record as believing that the 
lines of the M.C.B. Committee will prove entirely satisfactory, and 

t there is no necessity for a divergence from them. 

In the main there can be no question but that the M.C.B. 
coupler has proved immensely superior to the link-and-pin coupler, 
and what is needed more than anything else is an insistance on a 
compliance with the M.C.B. contour lines and rigid requirements 
as to strength, 

One point that must be taken into consideration is that 
originally the automatic coupler was of necessity designed 
to admit of its being coupled to a link-and-pin coupler. 
For this purpose the knuckle is slotted to receive the 
end of alink, and the lugs above and below the slot have 
holes to admit a coupling pin to hold this link. As the 
old form of coupler is now becoming obsolete, the 
knuckles can be modified in form and strengthened. In 
one make of coupler, however, tried on the Louisville 
and Nashville Railroad, the knuckle was not slotted, and 
the link was secured to the draw-bar head instead of to 
the knuckle. Automatic couplers of the M.C.B. type, 
made for the Chinese railways, also have solid knuckles, 
since there is no necessity to provide for coupling them 
to any other form of coupler. 

As already shown, the knuckle is one of the most 
troublesome parts of the coupler, due to the great variety 


56 Ibs. 54 Ibs. 
| OR: 
B 
Buckeye Chicago 
38/os. 38 Ibs. 
Tail of 
Cm 
Standard Contours 
D- A to Bon each Coupler. 
A Goula Hien N9/ 
50 /bs 
Hinson Janney 
C=-Hole for Pivot Pin. 
53 /bs. D- Hole for Coupling. c 
i 


Smillie 
45 /bs. 
B 
A Trojan Van Dorstan 
Fig 6. 


AUTOMATIC COUPLERS 


of forms, and the fact that a broken knuckle in one 
make of coupler cannot be replaced by one for another 
make, thus making it necessary for a large stock of 
knuckles to be kept at points where cars are inspected 
and repaired. Fig. 6 shows a plan view of the knuckles 
of ten different makes of couplers. The end having the 
hole is the part that couples, the other end is the tail, 
which is held by the locking device. The outline from 
A to B in each coupler is the part that must conform to 
the standard contour lines of the Master Car Builders’ 
Association. In most cases the knuckle, when unlocked, 
must be opened by hand, but in some couplers the 
knuckle is unlocked and thrown open by one operation. 

A very serious trouble in train service and in yard work 
is the number of cases in which couplers separate, caus- 
ing delay and widespread annoyance. This has been put 
forward as an inherent objection to the M.C.B. coupler, 
but careful investigation shows that about 50 per cent. 
of such accidents occur with link-and-pin couplers, or 
with the awkward combination of a link-and-pin coupler 
and an M.C.B. coupler, while only 25 to 85 per cent. occur 
with two M.C.B. couplers. Of this latter percentage also 
a large proportion is attributable to defective locks and 
to badly-worn knuckles. The accidents are also due in 
great measure to the great increase in weight of loaded 
cars, and in the strength of couplers. It is not surprising 
that when old cars having M.C.B. couplers attached to 
weak draw gear are coupled to modern cars of more sub- 
stantial construction, the couplers get torn away from 
the old draw gear. For such a cause of trains parting, 
however, the automatic coupler is not responsible. 

In 1897-a Committee of the Master Car Builders’ 
Association made a report on this matter, based upon 
returns from thirty-one railways, representing 37,500 
miles of railway and 376,000 cars. This showed that out 
of 5775 cases of trains parting, 50 per cent. were due to 
link-and-pin couplers, and 37 per cent. to failures and 


defects of M.C.B. couplers or their attachments. Very 
few of these latter cases were attributable to the coupler 
in itself, most of them being due to defective manufac- 
ture or damaged condition. On the Nashville, Chatta- 
nooga, and St. Louis Railway, where careful records are 
kept of all cases of trains parting, fifty-six out of 217 
cases were attributed to the M.C.B. coupler, as follows :— 


Coupler unlocked .,. ... 
Coupler broken... ... ... .. 


Investigations as to the cause of the unlocking of the 
couplers while in service have shown that the jarring 
and vibration would cause the lock to rise gradually, or a 
collection of dirt or coal would prevent its settling to its 
proper position. This proved that gravity alone was not 
to be relied upon for the security of the lock, but that 
some form of “lock-set” or ‘“lock-to-the-lock” must 
be devised. Such devices are now in use; but are not 
yet entirely satisfactory, as is stated in the report of the 
Western Railway Club already quoted. 

In most M.C.B. couplers the lock is some form of pin, 
moving vertically in the coupler head. The head of this 
pin is attached by a short chain to an arm or lever on a 
rod running across the end of the car, and having a 
handle at each end. By moving the handle the rod is 
turned, and its arm rises, pulling up the locking pin, and 
so releasing the knuckle. In a few forms of couplers the 
lock is operated from the side of the coupler head by a 
rod extending to the side of the car. In order to facili- 
tate the work of the switchmen, it is desirable that the 
operating mechanism should be uniform, but, as a matter 
of fact, it differs very considerably in different makes of 
couplers, as will be seen from some of the drawings to be 
given a little further on. In 1897 a committee of the 
Master Car Builders’ Association presented designs for 
an arrangement of operating rod, brackets, lever, chain, 
&c., which could be applied to all ordinary cars, and 
which could be used with any M.C.B. coupler, having the 
lock located in the top of the coupler head, and operated 
by a vertical movement. Fig. 7 shows an uncoupling 
gear of this kind, which represents a majority of those 
in use. 

Another committee is now investigating the question 
of the safe limit of wear and distortion of the several 
parts, and the introduction of rules for the renewal of 
couplers in which this limit has been exceeded. The 
object of this is to secure accuracy in manufacture, and 
to provide against the trouble sometimes experienced 
from couplers separating while the knuckles remain 
locked, this being due to excessive wear. 

The M.C.B. coupler heads or draw-bars areof malleable 
cast iron or cast steel, while the knuckles are of wrought 
iron or steel. At first many couplers and knuckles were 
broken in consequence of weak and bad design and bad 
material. The complaints of customers and the keen 
competition between manufacturers, however, soon led to 
an improvement in this respect. In 1893 some eighteen 
makes of couplers were tested by the Master Car Builders’ 
Association. Ten of these were of steel, and sixteen had 
steel knuckles. The weight was from 176 lb. to 255 Ib. for 
the couplers, and 351b. to 70 lb. for the knuckles, while 
the number of parts was from four to twelve to each 
coupler. In tension, the couplers broke at 71,800 lb. to 
81,400 lb.; the knuckles at 50,800 Ib. to 154,600 Ib.; and 
the bars at 79,950 lb. to 209,5001b. The number of blows 
required to break them was from two to seven blows. 

Drop tests similar to those for axles were early sug- 
gested, and now comprise three drops of 10ft. and two of 
15ft. for the knuckle, and three drops of 3ft. and three 
of 5ft. for the guard arm ; all the blows being with a weight 
of 1640 lb. 

The fact that American inventors continue to devise 
and patent car couplings at a prolific rate, is sometimes 
looked upon abroad as an indication that there can be 
little uniformity in the couplings on American railways. 
As a matter of fact, however, most of these patents—now 
numbering over 7000—do not enter into practical con- 
sideration at all. Many of them are utterly impracticable 
and absurd complications of mechanism, invented by men 
having no knowledge of the requirements of a coupler, 
and as long as they do not fulfil the requirements of the 
M.C.B. standards they have no relation to railway ser- 
vice. The number of patents in automatic car couplers 
is a standing joke in the United States. In 1877 there. 
were more than 1000 patents of this sort, and by 1887 
the number had increased to more than 4000. In 1897 
it had reached to 6500, and the number is still increasing. 
The number of patents in automatic couplers of the M.C.B. 
type is comparatively small, and these deal mainly with 
details of the mechanism. 

Side buffers—either spring or fixed—at the corners of the 
cars, are unknown in American practice, and it will be 
readily understood that, with automatic couplers, the 
couplers must have room to engage before any fix 
parts of the cars come in contact. Short blocks, or 
** dead-woods,” are usually placed close to the coupler, 
to protect the ends of the cars, in case of the couplers 
being broken, These blocks were very dangerous with 
link-and-pin couplers. Some cars had a single block 
above the coupler, others had one on each side ; but as 
these latter were set at different distances apart on the 
cars of different railways, they did not always engage. 
A brakeman was very liable to get his hand crushed 
between the side dead-woods while adjusting the link; 
and if the dead-woods of the two cars did not register or 
engage, the cars might run so close together as to crush 
the man between the bodies of the cars. They served a 
purpose, however, in protecting the couplers; but soon 
after the introduction of the automatic coupler the 
railways began to dispense with them. 

They were soon brought into use again, not only as a 
protection to the couplers, but slso to protect the men, 
who still have to go between the cars in order to couple 
and uncouple the air brake hose. Various forms are 
used, but those recommended by the Master Car Builders’ 
Association are shown in Fig. 8. Where double blocks 
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are used, as on the left, they should be Sin. high, Sin. | been effected by the introduction of the M.C.B. automatic 
| coupler. For years it had been held as axiomatic that a 
certain amount of slack must be allowed between the 


wide, and 6in. long—measured lengthwise of the car. 
They should be set 22in. apart, centre to centre. Ifa 
buffer timber is attached to the front of the end sill—or 
headstock—to carry the dead-blocks, it should be 36in. 


shown at the right in Fig. 8, should be Sin. high, 30in. 
wide, across the car, and 7in. long, notched out 2in. for a 
width of 8in. on the face. 

The Master Car Builders’ Association in 1887 laid 
stress upon the protec- 
tion of the coupler by 
dead-woods, or better 
still, by spring buffers, as 
it was not reasonable to 
expect the detail parts of 
a couplerto act as a buffer 
between such ponderous 
bodies as heavily loaded 
freight cars brought into | 
sudden contact. Spring 
buffers, however, have | 6r 
been but little used, 


cars in order to enable the engine to start a heavy train, 


buffers in starting and stopping a train of English goods 


wagons having the ordinary slack chain couplings. It 
may be well to call attention here to the fact that in 
1885 the German Railway Union issued rules providing 
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although about 10,000 D | 
freight cars are now | 
equipped with the Gould Beal 
spring buffers. This ar- | | 
rangement is shown in ae 


Fig. 9, from which it will Py 
be seen that two buffers 


of short stroke are placed 
close to and above the 
coupler, the latter pro- 
jecting about 3in. beyond 


the outer face of the 
buffers. The uncoupling 
gear is also shown. It 
may be noted that the 
Gould M.C.B. coupler 
shown in Fig. 9 is the 
one used on the Barnum 
and Bailey circus cars in 
England, about which so 
much has been said. The 
Gould automatic coupler of the same type, as adapted for 
passenger service, is in use on a number of cars on Eng- 
lish railways, including the Great Central Railway. A 
special design has also been made for English goods 
wagons, and in this form the back of the coupler head, 
when driven back, strikes two small spring buffers at- 
tached to the end-sill or 
headstock. 

Up till about 1893 it 
was a common practice 
to place the drawbar be- 
tween two ‘draft tim- 
bers,” bolted underneath 
the centre sills or longitu- 
dinals. Sometimes these 
were made continuous 
from end to end of the 
car, but this was not 
usual, and consequently the bufling shocks tended to 
loosen these timbers and make the entire draw gear 
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that by January Ist, 1896, all loose chain couplings—on 
goods as well as passenger rolling stock—should be 
replaced with screw couplings. 

As the application of the air brake to freight cars pro- 
gressed on American railways, it was found that with the 
rapid stops made practicable by this continuous brake, 
the shocks due to slack couplings were so severe that 
cattle would be upset and freight overturned, or even 
knocked through the end of the car. This arose from 
the fact that the application of the brake from car to 
car, throughout a long train, occupied an appreciable 
time, so that as it was applied first to the leading cars 
the others crowded violently up against them. At the 
present time the brake apparatus has been so much 
improved that the brakes are applied practically simul- 
taneously throughout the longest train. 

Tests as to the relative violence of shocks in trains 
having slack and tight couplings were made on the Chicago, 


Burlington, and Quincy Railroad in 1886 and 1887. 
With regular freight trains of twenty-five to thirty cars, 
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more or less ricketty. The better, and now the more 
general plan, is to place the draw-bars between the 
centre sills, attaching the draw gear to the sides of 
these sills. The standard height from the rail to the 
centre line of the draw-bar is 344in., with a minimum of 
3lfin. for loaded cars. Continuous draw gear is some- 
times used. 

Special forms of M.C.B. coupler heads are made for 
attachment to the buffer beams of locomotives and 
tenders, while the M.C.B. couplers for passenger service 
have special equipment in the way of spring buffers, 
platform plates, &c., designed to insure the steady riding 
of the cars. There is one other point to be considered 
before we come to the details of the couplers and their 


attachments, and this point is the importance of the 
elimination of loose slack in the couplings, which has 


having the ordinary link-and-pin coupler, it was found 
that the shocks in stopping were very severe, even 
though the stops were made with care. When the slack 
was taken up by means of iron blocks, so as to represent 
the conditions with tight couplings, the shocks were quite 
moderate. The trains had air brakes on the front cars 
only, the others having hand brakes, but in the tests with 
tight couplings all the braking was done with the front 
cars only. 

The following table gives the average of results 
with different forms of couplers in four separate stops, 
made with trains of twenty-five box cars of thirty 
tons carrying capacity. The figures in the last column 
represent the length of movement of the impact gauge 
or “ slideometer,” which was an iron disc sliding in a 
trough made of planed white-pine boards. 


starting it car by car. Most of our readers are familiar 
long, Sin. high, and 4in. thick. Single dead-blocks, as | with the violent jerks and shocks on the draw-bars and 


Ave’ 

Coupler. Slack between ment of 

in. in. nee 
Link-and-pin ... . 788 . 54 
Perry . 22 . 55 . 40 
Janney ... ... . 10 


The results as to the reduction of shock by reduction of 
slack were very important, as the buffing shocks which 
occurred with the loose link-and-pin couplings caused 
very considerable proportion of the broken draw-bars and 
draw-gear, broken sills, injury to cattle aad goods, Ke, 
The loose slack also greatly increased the danger of trains 
parting. It was ascertained by actual test the engine 
could start the same train load—tight coupled—on a 
steep gradient, and with less danger of parting, there 
being no jerks on the couplers, as in starting each car 
individually. In fact, it is found in practice that heavier 
trains can be started if the cars have tight couplings, as 
the engine can exert its full power, while with loose- 
coupled cars the engine must be started cautiously for 
fear of breaking the couplings by the sudden jerk. In 
some of the starting tests there was a slight margin in 
favour of the loose-coupled train, but it was too small to 
be of any moment, and wads overwhelmingly overbalanced 
by the great advantage of tight couplings in eliminating 
shock. It is now well understood that loose slack is a 
positive detrimént to the proper and safe handling of a 
train; and the longer ar heavier the train the worse 
are the injurious effects due to the loose slack. It has 
already been shown, in a former part of these articles, how 
much the tight couplings add to the efliciency of the train 
service, and there is no doubt that the tight-coupled cars 
ride more easily and steadily on the rails than do cars 
having slack couplings. 


SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No, V.—LIBAU, 

Lima has the particular recommendation that it is ice 
free, or, at any rate, that ships do not get frozen in there, 
as at Kronstadt. As yet, it is in an incomplete stage, 
though sufficiently advanced to admit of the Petro- 
pavloosk, and Admiral Oushakoff, having spent the 
winter 1898-9 in its basins. These two were perhaps 
the only modern battleships of the Baltic fleet in a con- 
dition to commission that winter, though the Poltava and 
Seniavin could have been added at fairly short notice. 

The idea of Libau was to have a port from which ships 
could be sent at any time to the Pacific or Mediterranean. 
Now that, thanks to the Ermak, Kronstadt is no longer 
to be considered an ice-bound port, the wisdom of found- 
ing Port Alexander III., as Libau naval arsenal is named, 
is at least open to question. 

Before entering into this question, however, some 
short description of the place, &c., is called for. To begin 
with, it is situated about 450 miles by sea from Kron- 
stadt, over 800 from Revel, but only 50 odd miles from 


MAP OF RUSSIAN BALTIC SHORE 


the German town of Memel, where a naval base is pro- 
jected. Dantzic, the nearest German naval arsenal, is 
about 100 miles distant from Memel. About half way be- 
tween Memel and Dantzic lies the German military base 
of Konigsberg. The appended sketch map of the coast 
and railways indicated the strategical weakness of Libau. 
It is very nearly an isolated outpost. In the event of 
war, there is little doubt but that the Germans would 
operate against Libau, and in the event of a winter war, 
before the days of ice breakers, they stood to blockade it 
from the sea without risk of interruption. Speaking 
generally, the Russian system of defence was always to 
leave a vast expanse of wilderness between her borders 
and her principal ports; in making an arsenal at Libau 
she has given hostages to fortune to that extent, and the 
pe eae base of Libau may yet become another Sevas- 
topol, the defence of which—successful or unsuccessful 
—must entail a heavy drain on resources. Port Alex- 
ander III. is, or rather will be, a second Biserta. Like 
the famous French Mediterranean base, it is practically 
an inland naval arsenal connected with the sea by a 
canal. Inside a place of this sort ships have practically 


absolute immunity from capture or damage ; but, on the 
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In the train-brake tests make in 1887, emergency stops 
were made with a train of fifty cars, the total weight, 
including engine and tender, being 1665 tons. With 6tin, 
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other hand, a vigorous enemy is almost certain to find 
means to block the canal, in which case, for all the good 
they are, the ships might as well have been sunk. The 
Russians, however, pin great faith on “hiding places,” 
and a sort of Libau is projected in the Black Sea. Such 
places may be useful, but their utility is passive, and 
command of the sea will never be gained by aid of 
hem. 
, The port is divided into three divisions :— (1) The 
outer harbour, a protected anchorage ; (2) a commercial 
port; (3) the naval port nearly a mile and a-half—about 
9200 yards—inland. 

The outer harbour is now in an advanced state; the 
commercial harbour has not yet reached any great 
importance, and is unlikely to vie with Riga for some 
time tocome. Jetties and breakwaters have been con- 
structed to protect the roadstead, and make a harbour of 
one and a-half square mile. 

From the harbour runs a canal about eleven cables 
—2200 yards—in length. At the inner head of this is a 
large basin 800 yards long by about 240 yards wide, just 
beyond and inshore of the town. All round this store- 
houses, workshops, and naval barracks are built or build- 
ing. Into this basin another nearly as large opens. This 
is the repairing basin, and two dry docks about 600ft. 
long open into it. One of these docks is complete, the 
other is as yet in a rather elementary stage. 

All this work on docks and buildings was begun in 
1895, and then ae to be completed in 1900; but 
everything is not likely to be finished much before 1905. 
In January this year about one and a-quarter million 
pounds had been spent upon Libau—equal, say, to an 
expenditure of two millions or more in this country. 

Before leaving the subject of Libau, its future cannot 
altogether be ignored because it is yet in nubibus. I 
refer to the gigantic project of the Baltic-Euxine Ship 
Canal, over 1000 miles long. The accompanying map 
indicates the probable route of the canal, which practically 
will run from Riga to Nikolaieff, the Libau-Riga section 
being a kind of branch. Where the Libau section will 
join the main canal no one quite seems to know, but it is 
clear that wherever it may be Riga will have to be very 
strongly fortified, or else very ample preparations made 
for the destruction of the Riga mouth in case of war. 

It is unnecessary to dwell upon the high strategical 
advantages of the canal, nor yet upon its commercial 
value—these things are obvious. What is less obvious, 
and perhaps of much deeper interest to readers of THE 
ENGINEER, is when the canal will be made, and will it ever 
be made at all? And if so, who will cut it ? 

It is generally believed in this country that the canal 
is a mere dream, on a par with the French scheme for 
turning the Sahara into an inland sea; but here a very 
great mistake is made. Subject, of course, to no impos- 
sible physical difficulties being met with, the construction 
of this canal is as certain as anything can be. Russian 
canals have lately been taken under the wing of the 
Grand Duke Alexander Mikaelovitch, and this fact is a 
guarantee that the scheme is really genuine. The pat- 
ronage of a member of the Pt Family is not neces- 
sarily a sign that a thing will “come off” in Russia; 
but there are grand dukes and grand dukes, and in this 
case an ambitious naval officer supports it because he 
fully realises what the canal would mean. It means, 
amongst other things, that the seven Euxine battleships 
could be added to the Baltic fleet if need were, and that 
alone covers about £7,000,000 of the prime cost. It 
may be said to cover more than that, because if the 
Black Sea ships are available, new construction upon the 
Baltic can afford to slacken. Hence, from ten to twelve 
million pounds can be marked off that way, and in the 
matter of price of labour, &c., this sum would go as far 
as eighteen millions in this country. This, to say the 
least, is a useful assistance, and indicates that financial 
difficulties are not very likely to render the scheme 
abortive. 

Physical difficulties are the more important of the two. 
The Dneiper has cataracts that in forty miles produce a 
fall of 107ft.; that is about 200 miles above Nikolaieff. 
Further up, again, is a region of swamps and marshes 
that will ogee worse difficulties. The rest of the route 
is fairly clear. A waterway capable of taking small craft 
—or torpedo boats—already exists. 

It is stated in Russia that some English firm—name 
not specified—has tendered and been accepted for the 
undertaking. I believe there is truth in this. ‘“ Russia 
for the Russians” is a temporary cry, hardly likely to 
affect a matter of this sort; which is, after all, nothing 
but an expansion of Peter the Great’s dreams. Now, 
Peter the Great, though he has been dead some 170 years, is 
still a living force in Russia, which is still following 
steadfastly along the lines he marked out for her. And 
Peter the Great, when he wanted an engineer, sent to 
these islands. Kronstadt and Revel, and most of the 
early canals, were all made by a Welshman—one Lane — 
that Peter imported, and in a conservative country like 
Russia, this has a considerable importance. These old 
Britishers did their work thoroughly and well, hence 
Russia is prone to look on England as the place to get the 
best civil engineers from. Whenever the canal is to 
made England stands to be requisitioned, and, without any 
undue boasting, one may be permitted to point out that 
this country is probably more able to furnish the right 
men to overcome the difficulties than any other. Apart 
from the Baltic-Euxine Canal, I may say, too, that there 
are numerous openings now, or in the early future, for 
able civil engineers in Russia. 


RECENT HYDROGRAPHICAL SURVEYS. 


one of the most distinguishiug characteristics 
of the English people, which has existed from very early 
times, is that the majority of, in fact nearly all, the 
great public undertakings and extensive works of both 
necessity and utility, apart from those of a purely 
imperial nature, have been carried out by private enter- 


be} and other unavoidable interruptions. 


prise. We have not been accustomed like other nations, 
to wait patiently until a Government, paternal or other- 
wise, issued its fiat enforcing the making of railways, 
roads, and canals, and the construction of gas, water, 
sanitary, and other public works. All these we have 
accomplished ourselves without the intervention of State 
aid, and upon a scale of magnitude which will enable 
them to stand as permanent landmarks in the British 
dominions both at home and abroad. A proof of the 
truth—if any were really required—of all this will be 
found in the subject of our present article. Previously 
to the year 1794 there was no such department as the 
present hydrographical department attached to the 
Admiralty, which performs such excellent and valuable 
services in the examination, surveying, and charting of 
the seas, shores, and coasts in nearly every part of the 
globe. Up to that period the whole of the nautical por- 
tion of the British community, including not only the 
ordinary mercantile marine, but the Royal Navy as well, 
was completely and entirely dependent upon private 
enterprise, industry, pecuniary assistance, and patriotism, 
for all its maps, charts, sailing guides, rules, and 
instructions. It was about this period that some of our 
greatest naval victories were gained, and no doubt the 
attention of the nation was drawn towards the great want 
of some more satisfactory and authoritative information 
respecting the dangers that beset those who go down to 
the sea in ships. At any rate, a new departure was made, 
which resultedin the formation of the nucleus of our hydro- 
graphical department, although it was not until the year 
1830 that the first official catalogue of charts was issued. 
About twenty-three years subsequently the Meteorological 
Office was established under the late Admiral Fitzroy, 
and its harmonious and intimate relations with the hydro- 
graphical department of the Admiralty have been of 
immense public benefit. 

The fleet of vessels placed at the disposal of the Lords 
Commissioners of the Admiralty for surveying purposes 
consists principally of ships belonging to the Royal Navy, 
although a few steamers are hired when required. They 
are all generally, as is unavoidable, of small tonnage, 
that of the men-of-war not exceeding, on the average, 500 
tons. An exception to this rule occurred last year in 
the case of H.M.S. Penguin, which is of 1110 tons, and 
was told off for an arduous and prolonged survey in the 
waters of the South Pacific, Tasmania, and New South 
Wales. The duties undertaken, and the work carried out 
by the fifty-two surveying officers and men under them, 
are numerous, onerous, and various. In the first place, 
they comprise the breaking of quite new ground, which 
is at the present advanced stage of exploration, com- 
paratively rare, though it may be admitted that the seas 
and coasts of China bid fair to offer a very extensive 
scope for hitherto unattempted soundings, examination, 
and location. In these distant regions a very decided 
commencement was made in June last year, when H.M. 
ship Waterwitch left Hongkong for Wei-hai-wei, taking 
soundings during the passage in blank spaces on the 
coast of China sheets. At the end of a week Wei-hai-wei 
was reached, and a survey of the harbour upon a scale of 
six inches to the mile, and of the approaches on a scale 
of three inches to the mile, was at once begun. The 
survey was continued without interruption, including the 
plan of the harbour, which was completed by the end of 
August, when the outer soundings and approaches were 
taken in hand and successfully accomplished during 
the following month. It was also necessary to make a 
land survey of the west portion of the island Len Kung 
Tan, and of a site for a rifle range, and plot it to a scale 
of 100ft. to an inch, as it is intended to make use of that 
island for naval purposes. In addition, during the pro- 
cess of the survey, between forty and fifty borings were 
taken, in order to ascertain the depth of the mud and the 
consistency of the substratum. These operations were 
carried out for the purpose of acquiring the necessary 
data in connection with contemplated dredging arrange- 
ments and the future construction of breakwaters and 
other defensive marine works. The latitude and numerous 
magnetic observations were obtained with absolute in- 
struments at Wei-hai-wei, and a continuous record of 
tides was observed, which was to be continued by the 
senior officer’s ship until a complete year’s tides were 
recorded, which would enable tables to be computed for 
forecasting. During part of the months of October and 
November the services of the Waterwitch were engaged 
in obtaining a meridian distance between Shanghai and 
the observatory at Len Kung Tan, which connected it 
with the secondary meridian of the former port and har- 
bour. Later on, the surveying ship made for Tinghai, 
and the survey of the harbour and approaches was com- 
menced on a scale of 6in. to the mile. 

A very satisfactory and much needed bit of new work 
was carried out by H.M.S. Rambler, which in 1897 
charted the triangulation and a portion of the coast line 
of the Straits of Belle Isle. Last year the same vessel 
proceeded with the completion of the partly finished 
survey, which was successfully effected, although only 
forty out of eighty-eight days spent in the Straits could 
be utilised, owing to the prevalence of fogs, rain, gales, 
The resumption 
or completion of surveys, previously authorised and 
commenced, which in a modified sense is breaking new 
ground, was undertaken in the case of the Firth of 
Forth, and on the coast of Yorkshire. In the latter 
instance, the operations resulted in the determination of 
the coast and inshore soundings from Huntcliff to High 
Whitby, on a scale of 4in. to the mile, and the soundings 
were obtained on this scale to a distance of five miles 
from the land. A continuation of the survey of the 
Scilly Isles was also taken in hand, but the season did 
not permit of it being finished, and the work was post- 
poned until the following year. In Australia several 
partly-accomplished surveys were pushed forward, and 
many of the islands lying off the coast of Queensland 
were visited and planted with cocoa nuts and other 
fruit trees, with the double object of affording land 
marks as aids to navigation, and as a possible contingent 


means of subsistence for the crews and passengers of 
shipwrecked vessels. It must not be supposed that the 
extensive, and as it may be truly observed, the world- 
wide operations and range of the hydrographical depart- 
ment is restricted to merely marine or salt water areas 
and depths. The mouths of rivers, and frequently a 
considerable portion of their lower navigable channel, 
claims its attention and its careful observation. Thus, 
for example, between Alloa and Fort Edgar the river Forth 
was surveyed and sounded for a distance of fifteen miles 
on a scale of 6°9in. to the mile, and it was discovered that 
above Grangemouth a great alteration had taken place in 
the depth of the river since the previous Admiralty 
survey. 

In connection with the exploration of estuaries, the 
re-sounding of the Shingles patch in the Duke of Ldin- 
burgh Channel is worthy of special notice. This patch 
has now 15ft. of water on it, and its steady growth since 
1882 has reduced the width of the Duke of Edinburgh 
Channel—at present the principal passage into the 
Thames for heavy vessels—from one and a-half mile to 
about half a mile. The total obliteration of the passage, 
which seems by no means impossible, would entail a 
long circuit at the time of low water on large vessels 
entering and leaving the rivers Thames and Medway. 
Should the present shoaling of the water continue, the 
results would be of a very serious character, as it would 
be impossible to control the natural agencies in operation 
by engineering works. A resurvey of the Middle Swin 
was attended with a very similar unpleasant revelation. 
This passage, which constitutes the main route for the 
enormous trade between London and the North, has of 
late years become much contracted and shoaled, and has 
occasioned a good deal of anxiety at Trinity House. 
There is now but very little more than 19ft. of water on 
the bar at low water, and if the necessity should arise for 
effecting an alteration in the route, it would involve 
numerous changes in buoys and lights to afford security 
to a new passage. Arong other rivers surveyed and 
plotted may be included the Medway, the Barrow in Ire- 
land, the Derwent in Tasmania, and the Moulmein River in 
Burma. After the work conducted inthe Duke of Edin- 
burgh Channel, the Triton proceeded to the Thames and 
commenceda resurvey of the western portion of the Mouse 
sand upon a scale of 2}in. to the mile. A great change 
had taken place here, as the five-fathom spit had grown 
to the southward and westward, terminating in a fairly 
sharp point, while the dry portion of the sand at low 
water had contracted to half its last recorded size, and 
in position had worked to the southward and eastward. 
Having finished at the Mouse sand, a resurvey of the 
Alexandra Channel was undertaken, where changes were 
again found to have taken place. 

The duties which devolve upon our hydrographical 
department do not terminate with the brief réswmé we 
have given of their labours. An appreciable part of the 
time available each season for the operations of the sur- 
veying vessels, is employed in searching for and verifying 
or disproving the existence of shoals and rocks which 
have been reported by colonial and foreign Governments, 
and by ships of all nations, as dangerous to navigation. 
No less than 230 of these perilous impediments were 
notified last year to the public by notices to mariners. 
There is always more or less uncertainty attending these 
search trips, which would alone be a sufficient reason for 
undertaking them. In some instances the reported 
existence of the alleged obstructions has not been con- 
firmed. Thus the search for the site of the Akbar rock, 
a dangerous reef stated to be near the entrance of the 
Massawa Channel, in the Red Sea, proved unsuccessful. 
So also was the attempt to find where the King Arthur 
shoal was exactly located; but a further examination of 
these waters will be taken in hand, as it was considered 
that the non-existence of these two reported dangers can 
be regarded as disproved. Similar want of success was 
met with in the search in the South Pacific for the 
“Disney” reef, and the “ North Star” reef. In these 
seas two islands have sunk from view ; one, Metis Island, 
which originated from a volcanic eruption in the year 
1875, has now completely disappeared, leaving only a 
breaking reef in its place. The second, Falcon Island, 
has had even a shorter existence than its neighbour. 
Emerging from the sea in 1885, as an island about two 
miles long and 160ft. in height, composed entirely of 
ashes, it has been washing away ever since, and is now 
represented in the same manner as Metis Island. One 
more example may be adduced as indicating the extreme 
care adopted in these marine explorations, surveys, and 
soundings. After leaving Brisbane, a close examination 
was made of the locality in which a three-fathom shoal 
had been reported toexist. After an investigation which 
lasted a couple of days, as no indication of shoal water 
was found, no soundings obtained, and no breakers were 
seen, the shoal has been removed from the Admiralty 
charts. Some excellent work was also performed during 
last season by the Indian Marine Survey Department, 
under the direction of naval officers employed with the 
sanction of the Admiralty. ; 

The results of the series of observations obtained by 
the use of a deep-sea current meter in the large Strait of 
Bab-el-Mandeb should be mentioned, as they have a very 
valuable bearing on the system of circulation in the 
neighbouring seas.* It was ascertained that there was 
a permanent current on the surface setting of about one 
and a-half knots an hour into the Red Sea. At a depth 
of one hundred ard five fathoms there was also a per- 
manent current of about the same velocity setting out- 
wards. The tidal stream was about one and a-quarter 
knots at its maximum, and flowed for twelve hours each 
way, as might be expected, from the fact that in this 
locality there is practically but one tide a day. This 
tidal stream prevails to the bottom, although the strength 
varies at different depths. At approximately seventy-five 
fathoms below the surface is the line of demarcation 


*For further information see ‘‘ Report on the Undercurrents in the 
Straits of Bab-el-Mandeb, from Observations by Lieutenant and Commen- 
der H. J. Gedge, R.N., H.M.S. Stork, 1898.” 
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between the upper and lower permanent currents ; but 
the exact depth was not ascertained with any amount of 
absolute precision. Nearly eight hundred miles of coast 
line have been charted, and an area of over ten thousand 
square miles has been sounded, the scale upon which 
each survey has been plotted varying according to the 
requirements of the locality explored. This is a very 
satisfactory return for the season’s work, and is accen- 
tuated by the fact that considerable progress was made 
in each particular survey. The example set by the 
English Government about a century ago has been 
followed by all the important maritime nations, and 
their hydrographical departments are all under the 
management and control of their own officials. The 
benefits accruing to the human race in the cause of 
peace and prosperity from this great international 
scientific concord cannot be over-estimated, and it is not 
too much to assert that, owing to their united endeavours, 
there is not a place of any importance within the 
ordinary navigable parts of the ocean where an error 
— exists of sufficient amount to imperil a ship’s 
safety. 


LITERATURE. 


The Student's Guide to the Practice of Measuring and 
Valuing Artificers’ Works. By E. WyxpHam Tary, M.A., 
architect, author of the ‘Science of Building,” &c. 
Seventh edition, revised. With eight plates and sixty- 
three woodcuts. London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, 1899. All rights 
reserved. 

Unper the above title we recognise an old friend 

originally published many years ago, and always re- 

garded as a valuable text-book for the student and the 
young members of the architectural profession. Without 
in any way departing from the primary object of the 
work, it was necessary to thoroughly revise it, and to 
supplement its contents by the addition of a large 
amount of more modern information respecting the 
modes of construction and the technical details which 
distinctively belong to each particular trade. The first 
two chapters treat of the operations of digging and 
well-sinking, and of superficial and cubical measure- 
ments, which surveyors still compute by that antiquated, 
tedious, and troublesome method of duodecimals. In 
the measurement of brickwork, in London and elsewhere, 
the old standard measure of the rod remains unchanged, 
although it is readily reducible to an equivalent even 
number of cubic feet, as well as to a convenient number 
of cubic yards. Brick walls of considerable thickness, as 
occurs in large engineering works, are always measured 
in cubic yards. Concrete—its preparation, and the 
several uses to which it is applicable—are described in 
the same chapter as brickwork. So also are the pro- 
cesses of laying the slating and tiling of roofs, together 
with the sizes and weights of the materials used. 

Practical examples are given of the usual system 

adopted by the different trades in measuring, valuing, 

abstracting, and billing all the separate items included in 
their respective handicrafts. 

“Carpentry,” and so far as the construction of build- 
ings is concerned, its inseparable companion, “ joinery,” 
are fully treated of in the subsequent chapter. The 
methods of framing floors, roofs, partitions, shores, 
scaffolding, and staging are described and illustrated, 
and short practical rules are laid down for ascertaining 
the strength and proper scantlings of timbers, according 
to the manner in which they are stressed. There are 
generally two methods applicable to the measurement of 
carpenters’ work. One is to take the superficial contents 
of roof, floors, and other similar woodwork at per square 
of 100ft. for nails and labour, and afterwards the cubic 
contents of the timber without labour. The other 
method, and the more usual, is to measure the cubic 
contents of the timber and labour as framed work. It is 
pointed out by the author that if the scantlings of the 
timber are of a light, small description, it will pay the 
carpenter better to employ the former, but if the scant- 
lings of the timber be large and heavy he should adopt 
the latter method. Joinery work requires a great deal 
of care on the part of the surveyor, as the measurement 
and valuation of it are more minute and intricate than 
those of most trades. It is full of details, all of which 
must receive close attention, and it is no light task to 
take off the quantities from several sheets of plans for 
buildings waiting erection. As the joiners’ work is not 
on the same scale with respect to the size and weight of 
the timbers used as that of the carpenter, there is not 
near so much cubing in the measurement of it. It is 
generally taken by the foot super, or square of 100ft., 
long and narrow pieces being estimated by the foot run, 
and articles that cannot be reduced to measurement 
must be specified and numbered. It is immaterial in 
measuring joiners’ work whether details of the same 
kind be lumped together throughout the whole building, 
or whether those belonging to each floor be kept 
separate, until the totals are abstracted and brought into 
bills. One rule is imperative, to the effect that which- 
ever method is adopted, it must be adhered to implicitly 
to avoid confusion, and the almost certainty of many 
and serious errors. For small buildings the system of 
estimating en bloc will answer very well, but for large 
structures the floor-by-floor plan appears to be decidedly 
preferable. 

Chapter VII., which treats of the employment of 
wrought iron in the erection of buildings, using that term 
as distinct from smiths’ work and ironmongery, is not at 
all up to date. It would seem, from the examples 
selected of roofs and girders, and the descriptions given 
of them, that Mr. Tarn is not quite so much at home with 
engineering as he is with architectural and building 
subjects. Steel is now, and has been for some years, 
used for all examples of bridges and roofs, and yet this 
important applied constructive material which is so 
universally employed is not even inserted in the index 
or mentioned by name in the volume before us. 


Plumbing, gas-fitting, and the work of the ‘ decorator,” 
who is chiefly concerned with the finishing and ornament- 
ing of the inside of the house, form the contents of the 
next two chapters, and a short one is devoted to dilapida- 
tions, repairs, contracts and ancient lights, and other 
matters which are continually presenting themselves to 
the building surveyor, and with which he ought to be 
thoroughly conversant. In spite of the numerous 
treatises that have been published on “ Dilapidations,” 
and the frequency with which the subject has been aired 
in courts of law, it still remains a very vexed and un- 
settled question. The same remark holds good with 
respect to ancient lights, which have never ceased to be 
a thorn in the side of every architect who has practised 
in London and other large towns. The appendix contains 
some useful tables for squaring and cubing unequally-sided 
pieces of timber, and examples of bills of quantities for 
the different descriptions of work enumerated in the 
treatise. The volume, with the exception we have pointed 
out, is thoroughly practical throughout, and the contents 
are based, not upon results which might be, but — 
those which have been obtained, and may be accepted as 
fairly trustworthy working data. 


Diplomates et Mineurs. Par Emite Lewy. Paris: Ch. Leroy, 


1899. 1 franc, p.p. 29. 

In this pamphlet the author explains that a conference of 
miners adopting his suggestions concerning the inter- 
national regulation of the output of coal would be far 
more effective in assuring the peace of the world than 
any deliberations of a congress of diplomatists. He is of 
opinion that almost all questions of peace or war are 
determined by economical considerations, and are simply 
phases of industrial, commercial, and financial compe- 
tition. Moreover, he is convinced that the industrial 
world is at the mercy of the coal industry, which there- 
fore may claim to dispense the ‘bread of peace and of 
war ;” hence it is only regarded as necessary to come to 
some international arrangement as to the putting out of 
coal, and war would become impossible, that is, when the 
miners and owners adherent to the agreement were 
brought to refuse to supply the coal for the manu- 
facture of arms for producing guns and armour-plate, for 
making powder and projectiles, and especially for railway 
transportation of such material and armies. 

To arrive at this happy state of affairs, France, Belgium, 
and England are to combine; Germany would follow, 
and as regards Austria, we are told Western Europe need 
not fear competition from that quarter, and the Austrian 
miners might if they liked remain without the projected 
combination and continue their miserable existence. It 
may be noted that at the miners’ conference in Brussels 
the Austrian representatives were adverse to the author’s 
views, and so were Mr. Pickard and Mr. Cowey. These 
two gentlemen, representing mining constituencies in the 
British Parliament, surprise the author by their opposi- 
tion to his scheme, but he comforts himself with the 
assumption that it would be wrong to regard the English 
people as generally adverse to his proposition, ‘“‘ MM. 
Pickard et Cowey, c'est possible, mais non les Anglais.” 
In fact, the author has no doubt that the miners of 
Great Britain will adopt his propositions when they 
know that they include the eight hours day, the living 
wage, a superannuation fund well endowed without any 
deduction from their wages, and, what is more, a sub- 
stantial participation in the profits. As regards the 
support of the masters, it is not thought necessary to 
consider that point, inasmuch as the author regards it as 
certain that they will have to give it either voluntarily or 
by compulsion, ‘‘ Parce que rien ne serait plus simple que 
de les y contraindre.” 

The institution of the international regulation of the 
output of coal would, of course, result in raising the price 
of coal; and, says the author, why should not the price 
be raised, why should the coal miner resign himself to a 
miserable existence to provide other industries witha cheap 
material that they cannot do without? In fact, when the 
workers in other industries realise the benefit the coal miners 
will have derived from the international agreement as to 
output, they, too, will wish to combine and restrict the 
production of their particular articles of commerce, 
and so on, prices will be raised all round, and the masters 
will receive as great and proportional advantages as 
their workers. And so, the author thinks, that peace and 
happiness will reign everywhere, when a few nations of 
Europe have made everything expensive for their own 
countrymen ; there will be nomarket forthe more expensive 
produce in countries outside the contracting nations, 
and to ensure any market at all prohibition dues would 
have to be levied to keep out the cheaper produce of the non- 
contracting countries, and so on. It is scarcely necessary 
to enlarge on the unsatisfactory conditions that would 
necessarily arise from the adoption of the author’s pro- 
positions, but altogether it seems very likely that Mr. 
Pickard and Mr. Cowey would not be the only English- 
men who would oppose M. Emile Lewy’s suggestion, 
more especially when they studied the thirty-eight 
articles of association he proposes for the establishment 
of an international committee for the output of coal, and 
perhaps a word or two may be added about this. It is 
to control the output of coal, to prevent over-production and 
any competition, national or international, that can prevent 
the maintenance of a selling price that shall remunerate 
capital appropriately and assure labour a living wage. 
To ensure this, whenever the committee should think it 
desirable, in those countries producing more coal than 
they can consume themselves, the days of work would 
be reduced to five or even four a week, and the maximum 
duration of a working day would be eight hours, includ- 
ing the time of reaching work in a mine and regainin 
surface, moreover workmen working only four days woul 
have to receive a supplementary day’s wages. The 
committee would consist one-third of makers and owners, 
one-third of miners’ delegates, and one-third of men with 
special qualifications, such as representative of govern- 
ments and mining administrations of each country, the 
remaining seats in this section being filled by represente- 


tives selected by ballot ofboth mastersand men. London 
would be the meeting place, 123 the number of 
members, 60 Great Britain, 86 German—and Austria 
if any—15 France, 12 Belgian. The representation 
should be regulated by the coal one of each 
country ; but, inasmuch as this would give Great Britain 
an absolute majority, it is regarded as necessary to 
modify the composition of the committee accordingly, 
The funds for the working of the committee, and for the 
carrying out of its various benevolent objects, would be 
derived from subscriptions from each colliery, strictly in 
accordance with its production, from a levy of a penny a 
ton on the output, and from fines. The funds would be 
applied inter alia for establishing a miners’ accident and 
superannuation fund. The miners and surface workers 
also are to participate in all advantages, including 
quarter of the net profits. 

Such is briefly the scheme that M. Lewy has put 
forward for years, and expresses his intention of keeping 
before the public until, by the support of the labour 
hands, or other means, it is carried through. To Creat 
Britain more particularly he looks for support, and that 
is why we have noticed it thus fully. 


Résistance des Materieuxr. Abaques des Efforts Tranchants 
et des Moments de Flexion Développés dans les Poutres a ung 
Travée. Pour les Surcharges du Reglement du 29 Aoiit, 
1891, sur les Ponts Métalliques. Par Marcelin Duplaix, 
Chef de Division a la Compagnie des Chemins de fer de 
VOuest. Professeur 41’Ecole Centrale. Paris, Georges 
Carré et C. Naud, editeurs, 3, Rue Racine, 3. 18€9. 

Tue author attributes,the origin of his little volume 
to the change made in the regulations which, within 
the last few years governed the nature of the loads 
to be used in the designing and testing of railway bridges 
in France. Formerly, uniformly distributed loads, either 
per se or as equivalent substitutes for rolling loads, were 
permitted to constitute the elements of calculation, as 
well as the final testing medium, before the structure was 
opened for public traffic. At present, and since the date 
mentioned, trains made up in accordance with a fixed 
standard, or typical trains as they are termed, are to be 
solely employed in lieu of all other methods. We have 
no intention of entering into the question of which is the 
more to be preferred, as engineers differ upon the subject, 
and there is much to be fairly urged on behalf of all of them. 
In general there are two methods used for determining 
the bending moments and shearing stresses upon trusses 
and girders; the analytical and the graphical. M. 
Duplaix prefers the latter, though he uses the former to 
some extent as the basis of his diagrams and tables, which 
are adapted for typical trains, and for girders having a 
maximum span of 250ft. The principal feature in the 
diagrams is that the several lines representing the 
moments and stresses, whether straight or curved, are 
arranged in succession, very similarly to a series of 
contour lines used in ordinary levelling operations. 

Of the two parts into which the text is divided, the 
first, consisting of four chapters, is devoted entirely to the 
theory of the subject, and deals with the geometrical 
and mechanical principles which render it possible to 
treat the computation of the stresses and moments in the 
manner graphically displayed. In the second part, com- 
prising a couple of chapters, the description and method 
of using the eight sheets of diagrams, together with 
practical examples, are fully explained. One instance 
that is of very frequent occurrence will suffice. Given a 
girder of a certain span, and under a certain disposition 
of load, it is required to determine the maximum bending 
moment, and the maximum shearing stress upon a given 
section. In this question there are two known geometri- 
cal data; one is the span of the girder, and the other 
the position of the given section, measured from the 
nearest abutment. The intersection of the lines repre- 
senting these two co-ordinates in the diagrams, determines 
the position of the section, and the number attached to 
the diagonal line traversing this point records the stress 
moments required. Additional figures indicate, moreover, 
the composition of the train, and also the point upon the 
bridge where it produces the maximum moments at the 
section chosen. It is much to be regretted that the use- 
fulness of this little work is likely to be impaired by the 
difficulty of following with the naked eye the direction, 
and identifying the intersections of the vast multiplicity 
of lines constituting many of the diagrams. In the four 
plates devoted to shearing stresses, there are in one square 
inch of surface twenty-six vertical lines intersected by 
twenty-seven horizontal lines, and both series are crossed 
by thirty-five diagonallines. The other four plates of dia- 

ams for the determination of the bending moments 

ave curved lines crossed by rectilineal, diagonal, and 

dotted curved lines. These di s are in the shape of 
a cone 80in. by 15in, and the effect of the curved lines, 
all converging towards the apex, like lines of longitude 
towards the pole in a map of the world, is literally be- 
wildering. The plates are masterpieces of the engraver’s 
art, but whether their merits in this respect will counter- 
balance the difficulty of deciphering them, must be decided 
by those using them. 
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London: John Murray. 1899, Price 3s, net. 
tian Irrigation. By W. Willcocks, C.M.G., M.I.C.E. 
With an introduction by Major Hanbury Brown, C.M.G., late K E. 
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BOILER SHELL DRILLING MACHINE. 


We give above an illustration showing a machine tool 
specially constructed for boiler work by Hulse and Co., Limited, 
of Salford, Manchester. It is a five-spindle boiler-shell drilling 
machine for drilling the circumferential seams in the shells of 
land boilers up to the largest sizes. The machine will deal with 
plates up to 11ft. 1lin. diameter and 7ft.6in. wide. The 
machine comprises a longitudinal bed, upon which is 
mounted a rectangular slide carrying a circular table, which 
is rotated by worm and wheel, either by hand or power, for 
pitch drilling. This table is provided with five gripping 
jaws, which are operated simultaneously by bevel gearing, 
for gripping the bottom of the plate. The rectangular slide 
carries also a rigid abutment column which is fixed thereto, 
and round which the table is free to move. On this abut- 
ment column is mounted a gripping chuck adjustable verti- 
cally thereon to suit different widths of plates. The 
gripping apparatus consists of five sets of jaws adjustable 
simultaneously by large internal bevel wheel and pinions for 
gripping the top of the plate, each jaw being extended so as 
to form a support to the plate for resisting the pressure of 
the drills. This apparatus being free to move with the 
boiler shell round the rigid abutment column, the necessity 
of gripping and releasing after every few holes have been 
drilled is avoided, as the shell when once gripped need not 
be released until the drilling of the circumferential seam 
is completed. This has been proved to be a great advan- 
tage both as regards time and accuracy of pitch drilling. 
The two vertical standards carry a transverse slide bed, which 
is counterbalanced and adjustable either by hand or power 
for drilling various widths of plates. Mounted on the trans- 
verse slide bed are the five drilling headstocks, fitted 
with steel spindles 2in. diameter carried within non-rotating 
sliding sleeves, an arrangement which gives great steadiness 
to the spindles. Each drilling headstock carries an over- 
hanging arm with a guide bush for supporting the outer ends 
of the drills and preventing them from breaking, and also a 
‘centre finder” for quickly setting the spindles to the centre 
line of the boiler. The self-acting feed motion to the drill 
spindles may be applied to or suspended in connection with 
all the drills collectively or any number of them separately. 
A platform is usually provided for the attendant, from which 
he can control the entire working of the machine. 


CEMENT WORKS AND THE ALKALI ACT. 


THERE is some interesting reading with reference to cement 
works in the Thirty-fifth Annual Report on Alkali, &c., Works 
by the chief inspector. The cement works which dealt with 
aluminous deposits were placed under the Act with a view to 
controlling the smoke and fume question by means of Pro- 
visional Orders. In 1884 an Order was sought to compel the 
erection of chimneys of a minimum height, but it was suc- 
cessfully opposed by the manufacturers, and since then no 
further application to Parliament has been made. The 
cement works of Great Britain are centred principally on the 

ames and Medway, but important works exist in various 
parts of the country, on the Tyne, Wear, Tees, and Humber, 
in the Midland Counties, and in Somersetshire, Hanipshire, 
the Isle of Wight, and South Wales ; while two works are 
to be found in Ireland. ‘Great variety,” says the report, 
“exists in the materials treated for the manufacture of Port- 
land cement. In the Midlands, Somersetshire, and Dorset- 


shire, the Lias deposits belonging to the Jurassic period are 
brought into requisition in different localities, but it is most 
usual to employ material of a later geological age; from the 
Cretaceous deposits it may be said the bulk of the lime which 
is the chief constituent in manufactured Portland cement is 
derived, the alumina and silica being derived from later 
alluvial deposits.’’ The report is almost entirely in disfavour 
of open kilns, the smoke from which rolls along the ground 
for a considerable distance from the works where the cement 
is being burnt, and the nuisance is as great on water as on 
land, so much so that a danger to navigation is thereby 
constituted on some of the reaches of the Thames. The ex- 
perience of one observer is quoted, and his testimony is to the 
effect that one day he observed six steamers coming down 
the river, and when passing a cement works they had to 
blow their fog horns, so dense were the clouds of fumes given 
off. Tests taken in the district, and observations of trees 
and vegetation establish the fact that the nuisance is due to 
finely divided solid matter and to offensive vapours rather 
than to acidity in the gases, and this is explained by the 
fact that acidity is to a great extent neutralised by the chalk 
charged into the kilns and drying floors. 

The degree of purity of the water used in forming the 
slurry has a great bearing upon the quality of the fumes 
given off in burning. The presence in the fume of chlorides 
appears to be promoted by the use of brackish water for this 
purpose. In the large Thames works we are told great care 
is taken to ensure purity in the water used, ‘the various 
standards of chemical and physical tests towhich the cement 
has to be subjected in engineers’ specifications requiring the 
maintenance of high standards in the process and materials 
used.” But the large increase of trade, which has 
taken place of late years has caused an increase in the fume 
nuisance, and this appears to be due to the fact that old 
open kilns which had been lying idle have again been 
brought into operation. The addition of coke ovens, the 
waste heat from which has been used for drying the slurry 
in those works where open kilns are still used, has also been 
responsible for the increase in the fumes. In some districts, 
however, it would seem that the use of open kilns is not 
attended by any additional nuisance arising from the manu- 
facture of cement, providing that a certain height for the 
discharge of the vapours is observed. This height is some- 
times prescribed by local building regulations. In other 
districts, especially where lias deposits are dealt with, the 
same kilns are used indiscriminately, according to the report, 
for burning hydraulic lime, Roman and Portland cements, 
and no difference in resulting fume can be detected. 

In the East Midland district there are two cement works. 
At the larger of these closed type kilns are employed. The 
clay used is ancient tidal deposit, and this is mixed with 
London chalk. The capacity of these kilns is from 25 tons 
to 28 tons of finished clinker, and they take from three to 
four days to burn off. Samples of the gases given off from 
these kilns were taken and analysed. The acidity varied 
in three cases out of four from 0°10 to 0°45, while in the 
fourth case alkalinity to the extent of 0°25 was discovered. 
Chlorine varied in the four cases from nothing to 0-04, while 
though in one case there was a very faint trace of H,S, in 
the other three cases there was none. Certain manufacturers, 
we are told in the report, have abandoned the open for the 
closed type of kiln; there are others, however, who, without 
personal experience of the latter, still hold that no economy 
or advantage is to be gained by making a change. There 
seems to be nodoubt that nuisance in connection with cement 
manufacture is on the decrease, The writer of the report 


says, when speaking of District No. 7—the eastern and south- 
eastern counties—that the improvement is greatly owing to 
the increased employment of chamber kilns draughted to 
chimneys of considerable height. By the use of these a 
large proportion of the solid matter is deposited in the flues, 
and only comparatively thin vapour is discharged, at such a 
height, moreover, that it is easily and completely dispersed. 

In this No. 7 district there are no less than fifty-four works 
in operation, an increase of four since last year. The total 
number of kilns existing in the district for the manufacture 
of Portland cement is 1547, and of these 262 are open kilns 
and 1235 chamber kilns, draughted to chimneys varying in 
height from 35ft. to 320ft., or a probable average height of 
rather less than 100ft. The numberof new kilns built during 
the last year was 236, all of which, with the exception of nine, 
were closed kilns. Here we are told that the plant existing 
at the works has been fully employed, and worked at greater 
pressure than hitherto, and in addition the new kilns have 
been erected. The older form of open-top kiln still largely 
exists, but the proportion of these to the newer kilns yearly 
diminishes. A cause of increase of smoke which has occurred 
recently in places is due to the great scarcity of coke. Largs 
quantities of slack coal have been used, and even the ashes 
sifted from London rubbish, such as are generally employed 
in brickyards, have been requisitioned. “It is open to 
question,” says the report, “if the time has not now arrived 
when further legislation might be sought to completely re- 
move the nuisance which still exists in certain localities on 
the shores of the Thames and Medway.” It would seem, 
however, as though manufacturers were only too willing to 
do all they could to reduce any nuisance. At any rate, to 
a large extent, closed-type kilns and tall chimneys are being 
more and more largely employed, and in addition to this the in- 
spectors under the Alkali Act have not succeeded in obtaining 
one single Provisional Order to compel any manufacturer to 
take measures to decrease nuisance. Then, too, we are told 
by the inspector :—‘‘I am not aware that any evidence has 
been adduced by any competent authority of injury to public 
health by fumes from cement works.” On the other hand, 
however, they are unpleasant and unsightly, and injure the 
value of house and land property for those reasons, and while 
no danger to health may exist outside, there is, so says the 
report, a distinct liability of danger to those employed in the 
works, for the gases coming off from a freshly fired kiln, before 
the charge has burnt through, contain a considerable quantity 
of carbon monoxide. The greatest danger appears to be from 
open kilns known as “running” kilns, for these have to be 
charged each day from the top while the kilns are still alight. 
It is satisfactory to know that fatal accidents from this cause 
do not often occur. They are known to do so, however, and 
only last year a death took place from a man becoming 
“‘ gassed ” with the fumes. In this connection the inspector 
recommends oxygen as a restorative, and it issaid that one of 
the largest firms has under consideration the advisability of 
having oxygen restorative apparatus kept in readiness at its 
various works. 


Tue report of the American Iron and Steel Association 
for the six months ending June 30th shows that the increase in the 
production of pig iron in the United States during that period 
was only a moderate one, It was 384,936 tons, or 6'5 per cent., as 
compared with the second half of 1898 ; and 419,464 tons, or 7°2 

r cent., as compared with the first half of last year. It was, 

owever, the largest production ever recorded, and was very 
nearly equal to that of the entire year 1894, 
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THE EXPERIMENTAL MODEL BASIN AT 
WASHINGTON. 
No, IL. 

THE method of building the models is as follows: The 
“lines ” of the ship invariably include a body-plan giving 
sections at moderately close intervals. From this body- 
plan new sections are drawn to the proper size for a 20ft. 
model, by means of the eidograph or large pantograph 
shown in Fig. 6, p.139. These sections are cut out of paper, 
then transferred to wooden boards which are sawn to 
shape. These boards are then erected in their proper 
relative position upon the erecting-table shown in Fig. 8, 
each board section being clamped in a vertical plane. 
They are then covered with battens about }in. thick and 
tapering from amidships towards the end, making a 
‘* former’ model, the surface of which is planed smooth. 
In cutting out the sections allowance is: made for the 
thickness of the battens which have to be nailed upon 
them. Meanwhile, a rough block of shapes and dimen- 
sions to enable the finished model to be cut from it has 
been prepared and glued together under pressure in a 
large hydraulic press. This block is placed upon the 
upper table of the model-cutting machine illustrated in 
Fig. 10, p. 142, the ‘‘ former” model being placed upon the 
lower table. The model-cutting machine works upon 
the principle of the Blanchard lathe, a roller traversing 
the surface of the ‘‘ former” model and saws or cutters 
working upon the surface of the model proper. The bulk 
of the material is removed from the block by means of 
the saws, which are shifted along a short distance at a 
time. Rotary cutters are then applied which finish the 
surface of the model very close to the desired shape. 
The model is then removed from the cutting machine 
and finished by hand; a very small amount of hand 
work, however, being found necessary. It is then ready 
for varnishing, and the attachment of any appendages, 
such as bilge keels, struts, &c. It is finally taken to the 
measuring machine, as shown in Fig. 7, p. 139, and careful 
measurements made of its exact form and shape, which 
not only enable the staff to determine whether the model 
represents the lines desired, but gives an exact record of 
the actual shape. 

The model is. now ready for the towing experiments. 
Figs. 9 and 11 in this issue, and illustrations in our 
last issue, show the carriage used in this work. It 
runs upon eight wheels and spans the full width 
of the basin, as shown. The platform in the centre 
carrying the recording apparatus can be raised or 
lowered at will. Electricity is used to drive the carriage, 
and it may be mentioned incidentally that it is used for 
all mechanical work in connection with the model tank. 
The speed of the carriage is varied not only by making 
various combinations of the four motors—one to each 
pair of driving-wheels—but by controlling the output of 
the generator in the power-station, which is perhaps 100 
yards from the tank. This control is on the Ward- 
Leonard system, and is very similar to that used to 
control the motion of heavy turrets on board ship. By 
means of a resistance-box on the carriage the current 
through the field coil windings of the generator is in- 
creased or decreased at will. The revolutions of the 
generator being kept constant by a delicate governor, 
the amount of current generated varies with the amount 
of current through the field coils of the magnet. The 
whole of the current generated is passed through the 
motors, and in practice it is found that a very exact 
regulation of speed is obtained by this combination. The 
carriage itself, with its fittings, weighs in the neighbour- 
hood of twenty-five tons, so that it alone forms a kind of 
fly-wheel and is not subject to sudden variations of 
speed. The speed of the carriage can be varied from 
Eth knot an hour, or 10ft. per minute, to 20 knots an 
hour, or 2000ft. per minute. The principal difficulty in 
connection with the use of high speeds, which, while not 
necessary for the bulk of the experiments, will be of 
great value in certain special experiments, is to stop the 
carriage when it is once under way. The electrical con- 
trol acts as a brake, because when the current is shut off 
the motors become generators, but this could not be 
relied upon for high speeds, since the sudden rush of 
current due to possible unskilful manipulation would 
throw the circuit breakers, thus opening the circuit and 
cutting off the current entirely. For these reasons there 
is at the north or terminal end of the basin a double 
system of brakes to take hold of the carriage. The first 
is a friction brake consisting of two strips of iron on 
either side pressed together by hydraulic cylinders. 
These are forced apart by a slipper on the carriage about 
10ft. long, which, as well as the brake strips, is kept 
thoroughly oiled, so that the coefficient of friction for 
stopping, though low, is fairly definite, and sudden jerks 
are avoided. The pressure in the hydraulic cylinders is 
controlled by an accumulator and a pump driven by 
electricity. Great care has been taken in connection 
with this part of the installation that it may be always 
in working order, and any trouble or breakdown, except 
that of the pump itself which runs all the time, will 
simply result in setting the pressure at a maximum. 
This maximum is 600 Ib., but it has been found by actual 
experiment that with 500lb. pressure the carriage is 
—— safely to rest when it enters the brakes at a 
speed of 20 knots. It is not expected in practice to 
repeat this often, since even for the high-speed runs the 
electrical brake will be used to reduce the speed of the 
carriage before the friction brake is used. In addition 
to the friction brake there is what is called the emergency 
brake, so that in case the friction brake fails for any reason, 
the carriage would still be caught. This brake consists 
simply of a piston about 16in. in diameter, working in 
a a pason which is submerged in the water of the tank 
and connected by wire cables to a hook which takes hold 
of the carriage. The head of the cylinder has a round 
hole, and the piston-rod is tapered so that as the rod is 
drawn out by the motion of the carriage the hole is 
gradually closed, the whole being almost exactly upon 
the principle of the hydraulic gun recoil brake. An 


escape is provided for the water around the piston when 
it starts from rest, to avoid sudden accelerations from 
the whole mass of water in the cylinder. 

The dynamometric apparatus is designed to avoid 
entirely the use of aadieivios levers or other devices 
involving the possibility of friction, and here again 
electricity is enlisted. The recording drum is fitted with 
apparatus for recording the time and distance, as usual. 
The resistance is measured directly by a spring, the 
arrangement being as indicated in Fig. 9, which is a 
view underneath the carriage. The forward end of the 
spring -is attached to a bracket, which is screwed 
forward or back by an electric motor, and a rigid arm 
runs up from the bracket, with a pencil recording its 
position on the drum. The record then is of the 
position of the forward bracket. The after end of the 
spring takes hold of a small crosshead, to the other end 
of which again is attached a towing rod, which takes 
hold of the model. This crosshead has a very slight 
play between stops in the after fixed bracket, and when 
it touches either stops closes an electrical contact, which 
again throws an electric clutch by means of which the 
motor, running all the time, screws forward or back the 
forward bracket, thus increasing or decreasing the 
tension of the spring until the contact is opened again. . 

There are many refinements which cannot be indicated 
in this brief description; for instance, the operator can 
throw either clutch at will or set them to work auto- 
matically. In practice, when about to make a run, the 
operator works the bracket forward to the immediate 
vicinity of the position which he knows it will assume 
during the run, the approximate speed of which he 
knows. The carriage is then started, and after a uniform 
speed has been obtained, which, for speeds up to 
12 knots, is done within 50ft., he throws in by a single 
motion of one handle the automatic appliances which 
start the drum and record time, distance, and resistance. 
In this way the resistance pen has to move but a small 
distance to reach the position of equilibrium, and almost 
immediately becomes steady. It will be seen that with 
this device friction is eliminated. The accuracy obtain- 
able depends upon the closeness with which the auto- 
matic stops at the after end of the spring can be set. 
In practice it is found that these can be set to give a pla 
of about the fiftieth of an inch, and as the springs will 
extend 10in. the results obtained are practically exact as 
indicating the pull of the spring. 

It now remains to describe the method by which the 
amount of this pull can be determined in any instance. 
There is fitted at the starting end of the basin a kind 
of weighing machine with one vertical and one horizontal 
arm. This is delicately balanced, and when the model 
has been connected up and is ready for towing, a certain 
spring being in use, the vertical arm, or rather, a knife 
edge, which bears upon the vertical arm, is connected 
to the model. A known weight is then put into the 
scale pan attached to the horizontal arm. The auto- 
matic attachment in connection with the dynamometer 
spring is thrown into gear, and the weighing machine is 
screwed forward or backward until it is in perfect 
balance and the record pen recording the position of the 
spring is at rest. It is evident then that the pull of the 
spring is exactly equal to the weight in the scale pan. 
There are a number of pens which can be shifted 
parallel to the recording pen and set in a definite position 
to record upon the drum. One of these pens is set to 
correspond to the position of the resistance pen, then 
another weight is put into the scale pan, a second pen 
set to record the resistance, and so on. It is evident 
then that when the run is made these fixed pens mark 
off upon the paper a scale for resistance, avoiding all 
complications of corrections for temperature of spring, or 
anything else. A complete double outfit of springs is 
already provided for measuring resistance from 1 lb. up 
to 500 lb., and for special work additional special springs 
will be obtained. - 

It is impossible to avoid some of the temperature 
of the water, but as ample heating facilities are provided, 
as indicated in the pictures of the building where the 
heater pipes are shown, it is not expected that the varia- 
tion of temperature during the year will be sufficient to 
necessitate correction in the results of experiments on 
this account. The basin is filled from the water system 
of Washington, and will hold one million gallons. Two 
electrical centrifugal pumps are provided, the larger of 
which will empty the tank in about four hours. The 
smaller pump is a 4in. pump, used for draining the last 
water from the basin, and also for pumping the water 
from outside the basin to avoid the possibility of undue 
pressure upon it in case it is left empty for some time. 
This is necessary since the basin is but a short distance 
from the Potomac River and extends 8ft. or 9ft. 
below mean tide level. A gauge indicates the level of 
the outside water, which is found to be, as a rule, about 
6ft. below the water in the basin. 

The leakage from the basin, which is very slight, and 
the evaporation, are made up with filtered water, an 
animal bone filter being installed with a capacity of from 
50 to 100 gallons per minute, depending upon the tur- 
bidity of the water. In practice a small stream of fresh 
filtered water is kept running into the basin continuously, 
and the level maintained wherever desired by an adjust- 
able overflow. 

The building, basin, carriage, eidograph, dynamo- 
metrical apparatus, and the model-cutting machinery are 
all after the plans by Mr. Howard P. Elwell, of the Navy 
Department Draughting Corps. It was Mr. Elwell who 
made the Sims-Dudley dynamite gun a practical weapon 
—he is now improving it, and much of the same energy 
was needed to put the model basin on a proper scientific 
and mechanical basis. 

The electrical installation is by the General Electric 
Company, and to it is due some very ingenious pro- 
prietary electrical features. 

The basin has just begun work, and is now engaged 
on models of the small cruisers. 


MR. BENJAMIN MARTELL. 


Tue retirement has just been announced of Mr. B. Martel} 
from the post of Chief Surveyor to Lloyd’s Register of British 
and Foreign Shipping, which he has occupied for the past 
twenty-six years. So well is Mr. Martell known in the ship. 
building world, and so strongly has his influence operateg 
upon the growth of the mercantile marine of this country, 
as well as upon the developments of types and modes of ship 
construction which have taken place during the past quarter 
of a century, that his retirement from active duty will leaye 
a gap that cannot easily be filled. It has not been so much 
by the direct work of his hands that mercantile ship design 
has been moulded as by the consequences of the imperial 
legislation which he helped to guide into safe channels, and 
by the operation of the advice given by him to the Registry 
Committee in his capacity as their chief technical adviser, 

Like a great many of his colleagues in the service of 
Lloyd’s Register, he received his early training in the royal 
dockyards, and became a Lloyd’s surveyor in the year 1856, 
his first appointment being to the port of Sunderland, where 
he remained three years. In 1859 he was transferred to 
Greenock, and from thence in 1860 to Southampton, where 
he did duty for two years, being promoted to Leith in 1969, 
and again to Sunderland in 1864. His stay in Sunderland 
lasted five years, and in 1869 he was promoted to be chief of 
the Newcastle office, whence in 1873 he was elevated 
to the post of Chief Surveyor to the Society. 

It will thus be seen that Mr. Martell has had not only a 
large but a varied experience, so that when he went to 
London twenty-six years ago as the committee’s chief 
adviser he was in every way well equipped for the important 
duties expected of him. 

Those who knew Mr. Martell as an outport surveyor were 
well aware of the abilities he possessed not only as a ship. 
wright, but as a naval architect in the highest sense of the 
designation. Much was therefore expected of him in his 
capacity as chief, but few were ror prepared for such a 
successful career as then awaited him. 

When he entered upon his duties in London many vessels 
were still being built of wood both at home and abroad, and 
those which were not wholly or in part of wood were 
constructed of iron. The rules for the 100 Al class of 
iron ships had been recently formulated, and although he 
had taken a very prominent part in the preparation of these 
rules, they were yet inevitably incomplete, as indeed they 
are to-day, and will be until progress ceases to be a law of 
industrial science. But in 1873 much remained to be done 
before the rules for the construction of iron ships could be 
esteemed reasonably complete. Scarcely had he set out upon 
the task of amplifying and correcting these rules when mild 
steel became suddenly the subject of the world’s considera- 
tion. Upon the appearance of this new, and therefore 
untried, material, Mr. Martell began at once to investigate 
its qualities without fear or prejudice. Bringing to the 
subject a mind both shrewd and open, he was not slow to 
discover the value of the new material nor to estimate cor- 
rectly the possibilities which its production unfolded. By 
his advice Lloyd’s Committee accepted the use of mild steel 
for classed vessels, stipulating only for such precautions in 
using it as experience up to that time had found to be neces- 
sary. The wisdom and propriety of these precautionary 
measures have been shown in the efforts made by the steel 
manufacturers to render them unnecessary. The material 
has thus been so improved upon in its qualities that to-day 
failures with it are almost unknown, and it is manipulated 
with a freedom and confidence that were never known to the 
workers in the qualities of wrought iron formerly used in 
ship construction. Mr. Martell’s action and advice in regard 
to the application of mild steel to shipbuilding, when 
reviewed to-day after nearly a quarter of a century of its 
use, go far to establish the claims made for him in regard to 
his influence on the direction and character of the evolu- 
tionary development of mercantile ship construction in recent 

ears. 
" But contemporaneous with the introduction of mild steel 
into our shipyards was the great load-line controversy in 
which Mr. Martell took so prominent and influential a part. 
Scarcely had he taken up his duties in London as chief 
surveyor than he set to work with the aid of his assistants 
to solve the problems of a fixed load-line. The results of his 
labours were offered for the consideration of the Institution 
of Naval Architects in 1874, and it is a noteworthy fact that 
the tables submitted with that paper constitute substantially 
the nucleus and the basis of the freeboard tables since 
legalised by Parliament, and now applied to British mercantile 
shipping. No stronger or clearer evidence than this could 
be offered in further support of the contention already made 
regarding Mr. Martell’s influence on the development of 
mercantile shipping. For it should be understood that the 
great bulk of the changes and growths of types in recent 
a have been due to freeboard legislation, and have been 

ased upon the reasonable desire to carry as large a cargo as 
possible at the immersion corresponding to the statutory 
freeboard. 

But it has been not only as Chief Surveyor to Lloyd’s 
Register and member of the Freeboard Committee that Mr. 
Martell’s personality has impressed itself upon the maritime 
growths of recent times, but also as a member of the Council 
and a vice-president of the Institution of Naval Architects 
he has taken a prominent part in the proceedings of that 
learned society during the larger portion of its existence. 
Wherever the Naval Architects have gathered there has Mr. 
Martell been, and a session of the Institution would seem 
incomplete without him. 

But the effects of time apply inexorably to us all, and Mr. 
Martell acts wisely in seeking retirement and rest while he 
has yet years in which to enjoy life. That he may long be 
spared to enjoy the quietude and peace he has so richly 
earned is our very sincere wish. 


Tron IN AMERICA,—The production of pig iron in the United States 
in the first half of 1899 was 6,289,167 tons, against 5,869,703 
tons in the first half of 1898, and 5,904,231 tons in the second half. 
The production of Bessemer pig iron in the first half of 1899 was 
3,788,907 tons, against By 3,584 tons in the first half of 1898, 
and 8,633,800 tons in the second half. The production of basic 
pig iron in the first half of 1899, all made with coke or mixed 
anthracite coal and coke as fuel, was 465,657 gross tons, against 
337,485 tons in the first half of 1898, and 447,959 tons in the 
second half. The production of —oae and ferro-manganese 
in the first half of 1899 was 104,4 faye tons, against 
tons in the first half of 1898, and 104,128 tons in the second half. 
The whole number of furnaces in blast in the United States on 
June 30th, 1899, was 240, — 202 on December 31st, 1898.. 
The number out of blast on June 30th was 175, of which several 
have since been blown in and others are preparing to blow in. 
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THE ASSOUAN DAM. 


WE reproduce to-day a number of photographs, kindly 
put at our disposal by Sir Benjamin Baker, showing the 
progress of the great irrigation works which are in course 
of construction on the Nile. Very little more can be 
said about them at present than is conveyed by the 
legends under them. They have been all taken quite 
recently, and therefore show pretty accurately the present 
condition of the works. Of the magnitude of the under- 
taking, as of the progress that has already been made, 
they give a good idea; but above all, they exhibit the 
peculiar conditions under which the engineers are labour- 
ing. The nature of the country, the type of the work- 
man, and the character of the material to be employed 
or destroyed, can all be gathered from an inspection of 
the pictures. We also owe to the courtesy of Sir Benjamin 
Baker the following extracts from reports of engineers 
resident on the works :— 

In the navigation channel 7179 cubic metres of soft 
material and 13,018 cubic metres of rock were excavated 
during the month of June. The total amounts removed 
during May and June are 24,938 cubic metres of soft 
material and 24,067 cubic metres of rock. 2681 cubic 
metres of pitching have been completed, the greater part 
being to the north of the axis of the dam. The excava- 
tion for the dam has been pushed on night and day. It 
has in some places had to be carried down to some 3} 
metres lower than was originally anticipated. The 
average number of men employed upon the Mohammed 
Ali Island portion of the dam is 1833, of which 165 are 
European and 40 native masons and stone cutters, and 
56 Europeans and 1572 natives are general workmen. 
On the remaining portion of the dam the following men 
are employed:—131 Europeans and 35 native stone 
cutters; 111 European and 46 native masons; 218 
European and 5442 native general workmen, or a com- 
bined total of 7816. In addition to these there are 38 on 
the staff, 82 foremen and others, and 90 native gaffers. 

On the dam from the Bab-el-Kebir to the extreme 
eastern channel 9516 cubic metres of excavation have 
been done during the month of June. Excavation has 
also been carried out on parts of the islands above the 
level of 92°00, the level of the main bulk of the sluices ; 
14,035 cubic metres of masonry have been built, chiefly 
in 4to 1 cement. In the long trench, in order to keep it 
up to its proper height, night-work has been carried on. 
Here the greatly increased width on the north side of 
the trench, owing to unexpected depth of excava- 
tion, has been a source of difficulty. The Bab-el- 
Haroun was closed up during the month of June. 
This was not a proceeding of much difficulty, owing 
to the shallow depth of water. The Bab-el-Kebir 
had been previously closed. Work was also commenced 
on the sadd, in the Bab-el-Soghair, where the current is 
very strong, and has been rendered all the more so by 
the closing of the other two Babs. Up to, and including 
June 28th, 12,000 sacks of clay had been deposited for 
the earth sadd south of the axis of the maindam. In 
the electric lighting engine and dynamo-house the brick- 
work is completed, the doors and windows fixed, and the 
plastering commenced. 

Up to the end of June 466,000 bricks had been burnt, 
and 300,000 made in addition; 7960 cubic metres of 
rubble had been quarried; 2182 cubic metres of rock faced, 
squared and stone finished, 200 cubic metres of dressed 
ashlar for the shrine walls, 100 cubic metres of sill stones 
for the sluices. On June 21st the cement shelter caught 
fire, and was soon completely burnt. The building con- 
sisted of a light roof supported on timber uprights 234ft. 
long by 53ft. wide ; no damage was done to the cement. 

The health of the staff and men is very satisfactory. 
None of the members are under medical treatment. 
There have, however, been several cases of sunstroke, 
which have usually occurred when the thermometer has 
stood at 116 deg. or over, and usually after a hot night. 
If ordinary care be exercised there is not much danger, 
as during the worst part of the day all can be in the shade, 
for work commences at 5a.m. A stop is made from 
7.30 to8 for breakfast, and another from 11.30 to 3.30, 
from which time work goes on till 7 p.m. 

At the Assiout barrage there have been upwards of 
12,000 persons employed. 

The pumping, which commenced on 19th February, 
continued till 27th July. The area unwatered was 13 
acres. The area of the floor finished in the lock and 
barrage was, on July 31st, 9969 square metres. The 
total area of the whole work is 27,483 square metres. 
The work done to this date in the foundations was there- 
fore 36 per cent. of the whole. In cubic contents, the 
total concrete masonry and brickwork done to the 31st 
July was 37,347 cubic metres. The total of the whole 
is 130,003 cubic metres. There is therefore completed 
28 per cent. of the whole. 

In addition to the foregoing, the following are the 
quantities completed in the other chief items of the 
work :—Earthwork in sadds, 109,587 cubic metres; 
excavation for lock and barrage, 202,010 cubic metres ; 
clay puddle, 12,180 cubic metres; stone pitching, 16,419 
cubic metres; gravel under pitching, 31382 cubic metres ; 
filling behind lock abutment, 165,537 cubic metres; 
timber piling, 12,120 cubic feet; cast iron piling, 1118 
tons. The Nile rose to R.L. 47°50 on the evening of the 
25th of July. The forecast made on the 15th May last 
was therefore fairly accurate, as it gave the probable 
date as the 27th July. 

This records the terminations of the season’s opera- 
tions, which should be regarded as very satisfactory. 
The work has been well done, and the progress has 
exceeded anticipations. j 


Tue gunboat Toutcha arrived recently at Rybinsk, on 
the Volga, with a complete armament. The vessel was conveyed 
on a bark, which set out from St. Petersburg on June 14th, and 
the voyage was made along the canals of the Marie system. The 
Toutcha is destined for service on the Caspian Sea, 


ELECTRIC TRACTION IN SOUTH LONDON. 


A veEW months ago attention was drawn in these columns 
to the somewhat remarkable action of the London County 
Council in attempting to introduce a Bill at a comparatively 
late period of the parliamentary session just closed, to 
authorise the Council to adopt electric traction on the 
London tramways generally, and at the same time secure 
control of the roads for this purpose without informing the 
local authorities concerned of the endeavour to supersede 
them in this respect. The Lambeth Vestry and the Wands- 
worth Board of Works, which are the road authorities in- 
terested in the question, discovered the intentions of the 
County Council, in so far as their roads were concerned ; and 
their united opposition induced the Standing Orders Com- 
mittee of the House of Commons to decline to permit the 
Bill to be introduced at that stage of the session. The pro- 
posal of the Council was to obtain general powers to substi- 
tute the overhead trolley, the conduit, or the surface contact 
system of electric traction on any of the tramways acquired 
by the Council; and to repeal one section of the Act affecting 
the North Metropolitan tramways, which at present prevents 
the adoption of mechanical traction on those lines. Whilst 
this proposal was being pushed forward, negotiations were 
opened by the County Council with the Wandsworth District 
Board and the Lambeth Vestry with a view to the consent of 
the two latter bodies being obtained—-as required by the London 
Tramway Company’s Act of 1888—to an application being made 
to the Board a Trade for a licence for the experimental use of 
mechanical traction on the tramways between Westminster 
Bridge and Tooting. No definite proposal was submitted to 
the two road authorities as to the form of traction; but at a 
conference of representatives of the three parties it came out 
that the intention of the Council--which it should be 
remembered had withheld information on the subject of the 
Bill before mentioned—was to convert the tramways to the 
overhead trolley system. This fact led the Lambeth Vestry and 
the Wandsworth Board who object to overhead wires, to 
decline unanimously to give consent to the proposed applica- 
tion to the Board of Trade, at least until a definite scheme 
was submitted indicating the motive power to be introduced. 

In the meantime the London County Council had secured 
the services of Professor A. B. W. Kennedy to advise as to 
the best methods of traction for use on the London tramways, 
and after an investigation of the systems in operation in the 
United States and in some of the continental cities of Kurope, 
that gentleman recently presented his report to the Council. 
As a result of that report the County Council decided at the 
last meeting to sanction an expenditure of £10,000 for the 
preparation of plans, specifications and estimates, and for 
other preliminary expenses in connection with the proposed 
introduction of the conduit and surface contact systems on 
the route from Westminster Bridge to Tooting, a length of 
about six miles. It is estimated that the total expenditure 
in reconstructing this section of the tramways, including the 
fees of the consulting engineer fur supervising the work, will 
amount to £180,000, or at the rate of £15,000 per mile of 
single line. The question as to which portion of these tram- 
ways shall be equipped on the one or the other of the two 
systems selected has yet to be determined. The Lambeth 
Vestry, having again been approached on the matter, has 
now given permission to the Council to apply to the Board of 
Trade for a licence subject to the protection of the Vestry’s 
interests in the roads, and to the systems being approved by 
the Vestry ; and as overhead wires are not proposed, the con- 
sent of the Wandsworth Board is a foregone conclusion. It 
will thus be seen that the south-west of London will be the 
scene of the first experiment on a fairly large scale of ground- 
level systems of electric traction in this country. 

Itis highly probable that the results of the experiments, 
the commencement of which is scarcely possible for about 
two years, will be the princi determining factor in the 
choice of some form of mechanical traction for the other 
tramways in the county of London. However that may be, 
it should be noted that the County Council recently decided 
to apply to the Board of Trade for a provisional order to 
authorise the construction of nineteen new tramways, in- 
cluding the doubling of certain existing lines, the aggregate 
expenditure on these extensions being estimated at £641,000. 
It is proposed to work the projected new tramways by 
electric power, and for this purpose the Bill previously 
referred to will be promoted in the next parliamentary 
session. The services of Professor Kennedy are to be 
requisitioned in connection with these proposals, and also in 
regard to certain “light railway’ schemes which are to be 
placed before the County Council in October next. 


THE BULLFINCH DISASTER. 


THE inquest on the men who lost their lives by the disaster 
the Bullfinch on the 2ist July was resumed at Haslar 
Hospital on Wednesday morning. The only evidence of 
technical importance given on that day was that of Mr. W. 
H. Tyacke, engine works manager, who was in charge of 
the engines for the contractors on the day of the trial. 
The Bullfinch, he said, was a twin-screw ship, with 
four-cylinder triple-expansion engines. Each engine was 
designed to develope about 3000 indicated horse-power, but 
the specification provided for a total of 5800. e higher 
power was, however, put in by the contractors to realise a 
speed of thirty knots. The vessel carried four water-tube 
boilers of the Thornycroft type. The engines were rinning 
at 390 revolutions when the trial commenced on July 2ist. 
Besides himself there were in the engine-room Mr. Tremayne, 
a man of considerable experience, who was badly injured ; 
Mr. Dennis, a chargeman, also a man of great experience ; 
and twelve fitters. The boilers were separated by a bulk- 
head from the engine-room, and an experienced hand was 
placed at each boiler. The engineering department of the 
Navy was represented by Mr. Dathan, engineer of the ship, 
Mr. Burner representing the chief engineer of the dock- 
yard. Mr. Eyers was in charge of the fitters under Mr. 
Burner, and there were also men to take the records. The 
Admiralty were represented by Mr. Bearblock, and the 
Dockyard Reserve by Mr. Goodall. The average speed 
over the mile was 29°74, with 392 revolutions. The mean 
horse-power of the entire run was 6120, and the machinery 
worked without the least trouble until the time of the 
accident. Shortly before the accident he went below in 
the after part of the ship, and, on coming on deck, he 
noticed an escape of steam. On reaching the engine-room 
hatch he saw Mr. Tremayne being helped out, and, knowing 
that he would not leave the engine-room if he could possibly 


live in it, he came to the conclusion that something serious 


had happened. He at once proceeded to the after boiler. 
room and closed both the main and auxiliary stop valves on 
the after boiler, at the same time shouting to the man jp 
charge to close the valves on the foremost boilers, The 
valves were closed as soon as he had stopped the fans, thus 
enabling his voice to be heard. Less than two minutes werg 
occupied in closing the four valves and shutting off the 
steam. He then went to the forward engine-room scuttle 
and found it surrounded by men who were trying to enter, 
but were driven back by the steam. After proceeding y 
little way down the ladder he had a rope secured round 
his waist and was lowered down the scuttle, where he 
saw that a fearful accident had occurred. The starboard 
engine had stopped, and the port ‘engine was just 
stopping. All the men were hoisted up immediately, and 
every possible attention was given them on deck. Ho 
made a rough examination of the engines after they got 
into harbour and found the connecting-rod of the high. 
pressure starboard cylinder broken, and the cylinder broken 
for two-thirds of its circumference just below the cover 
flange. It was through this fracture that the steam 
escaped, and caused the death of the men. The rod was 
broken just below the top end fork. The fork itself was 
split in halves vertically, on a line corresponding with the 
centre line of the rod. The main part of the rod was carried 
round by the revolving machinery, and part of it buried 
itself in theair pump. The broken rod was made by Messrs. 
Cammell and Co., of Sheffield. There were eight of these 
connecting-rods in the ship. On the day before the trial it 
was reported to him that every nut, pin, and rod had been 
tested for tightness, and was in good working order. He 
thought the vertical fracture of the rod was very extra. 
ordinary, owing to the peculiar line it had taken. He saw 
no reason why it should fracture, and could not, in any way, 
solve the problem. He had since examined the other con. 
necting-rods, and in the rod of the intermediate cylinder he 
had found the commencement of a similar vertical crack, 
but the two low-pressure cylinder rods were perfectly sound. 
On the port side the high-pressure cylinder connecting-rod 
had a small crack, follo a similar vertical line. There 
was also a serious crack following very much the same line 
in the intermediate cylinder rod, but the low-pressure rods 
were perfectly sound. 


THE ATBARA BRIDGE, 

As a result of a question asked in the House of Commons 
by Sir Alfred Hickman, the documents relating to the con- 
tract for the Atbara Bridge have been issued as a Parlia- 
mentary paper—Egypt, No. 6, 1899. The purchase of the 
ps superstructure was in the hands of Lieutenant-Colonel 
W. 5S. Gordon, R.E., and the interest of the papers lies 
almost entirely in his report. From this we find that it was 
evident that if the bridge was to be completed before the 

oods came down it would have to be of a type that could be 
launched or built up without false work in the river. The 
whole question, therefore, became one of quick delivery ; 
ptice was practically not considered. Four English firms 
and two American were asked to quote in accordance with 
a rough specification. Only one British firm—the Patent 
Shaft and Axle Company—tendered, and apparently the least 
time in which they could deliver the bridge was about 
twelve months, and they felt confident that no other British 
firm could complete it in a shorter time, as they had 
special facilities. Under these circumstances every effort to 
get quick quotations elsewhere were made. The Pencoyid 
Company, Philadelphia, replied to an invitation to quote 
that they offered eight 150ft. through spans at 28,000 dols., 
pathos | in six weeks, the load to be two consolidation 
90-ton locomotive, and the train load 26 cwt. per linear foot. 
This quotation slightly modified was finally accepted. The 
report concludes as follows : 

“The whole of the material for the bridge has been in- 
spected by a representative sent from England by Colonel 
Western, and a copy of his report is attached to this memo- 
randum, from which it will be seen how thoroughly the work 
has been carried out. 

“‘T have not referred to price, since that point was not 
considered by us of such great importance as the time for 
delivery ; but, having in my former memorandum stated that 
the price quoted by the nearest English firm was £10,400, | 
may mention that this was calculated on the weight of the 
English bridge being the same as the American; but | 
now gather that it would have been about 200 tons more, 
and at £15 15s. per ton would mean an increase of £3150. 

‘“‘ Finally, I wonder that comment has not been made on 
the fact that the more expensive portion of the bridge was 
contracted for by an Italian firm; the answer to this being 
that there is only this single firm in Egypt possessing the 
required plant for sinking cylinders, &c.; and, until a British 
firm set up a plant in this country, I conclude that all 
bridges whose superstructures are built as those of the 
Atbara and others will continue to be contracted for by this 
Italian firm.” 

The final report of inspection and tests of the Atbara 
Bridge, as built by the Pencoyd Ironworks, Philadelphia, 
which is also — the papers, states that work in the shop 
actually began on February 8th, but little progress could be 
made on account of difficultyin procuring material, especially 
the plates, in sufficient quantity to allow the shop to make 
a fair start on the work. It was further delayed by the 
great snowstorm on February 13th until the 19th, when 
the work fairly began. The first shipment was made on 
February 25th, 1899. The second shipment was made on 
March 15th, 1899. The character of the workmanship was 
very good, and was in accordance with American practice. 
Where finish was required for the transmission of stress or 
for the strength of the piece it was done; where it would 
serve no good purpose it was not done, which was in accord- 
ance with American practice in all class of structural and 
constructional work. The character of the work was quite 
satisfactory. 


A CONFERENCE was held on Taarpieg and Friday, the 
3rd and 4th inst., between representatives of Executive of the 
Engineering Federation and representatives of the Amal mated 
Society of Engineers and the Steam Hngine Makers. The con- 
ference arose from a dispute in the engineering trade in Mid- 
Lancashire. The masters had agreed to t an advance of ls. 
per week on July 1st should the state of trade at that riod 
justify the advance. In July the masters stated that trade id not 
justify any increase in As a result of the conference an 


umpire has been selected to settle meg go eae and, meanwhile, 
an advance of ls, per week is given ti 


the umpire has repo:ted 


to the men, 
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THE ACETYLENE EXHIBITION AND CONGRESS 
AT BUDAPEST. 


As has already been reported by the Press, an International 
Hxhibition of Acetylene Apparatus, combined with a Con- 

ress lasting five days, for the reading and discussion of 
papers dealing with the new industry, was held at Budapest 
last May. The Exhibition seems to have received more 
« oficial” recognition than is given in similar cases in this 
country; for it was formally opened bythe Hungarian Minister 
of Commerce, while a Secretary of State, a Privy Councillor, 
and a member of the House of Magnates took part in the 
inaugural ceremonies. According to the catalogue, eighty- 
six firms exhibited, ineluding from Germany, 
seventeen from France, twenty-eight from Austria-Hungary, 
and the remainder from England, America, Holland, Italy, 
Russia, Sweden, Switzerland, and Roumania, The jury was 
also more or less international in character, all the principal 
European countries—except England—being represented on 
that body. As the result of their deliberations they dis- 
tributed twenty-two gold medals, twenty-nine silver medals, 
and eighteen diplomas, of which one gold medal, two silver 
medals, and one diploma fell to English exhibitors. Besides 
the ordinary gas generators, there were on view a number 
of other articles—purifiers and purifying material, driers, 
burners and burner fittings, portable lamps for cycles and 
carriages, samples of carbide, and models and diagrams of 
electric furnaces. With few exceptions, the apparatus, 
lamps, &c., were exhibited in actual work, so that the public 
should be in a better position to judge of their practical 
merits. 

The general appearance of the stalls showed that great 
advances had been made in the construction of generators 
and kindred appliances during the year which had elapsed 
since the previous Exhibition held in Berlin in 1898; 
“freaks” were less conspicuous, the use of thin tin-plate was 
far less common, much heavier metal was employed, and the 
machines were built more scientifically and mechanically. 
Indeed, according to a German writer, the 1898 Exhibition 
at Berlin appears to have been a little ‘too previous”; many 
of the generators were very faulty, the burners smoked, puri- 
fication had not been investigated, and the general result 
was calculated rather to warn away possible purchasers than 
to make them enamoured of the new method of artificial 
illumination. But although p during the past twelve- 
month was evident from an inspection of the Budapest Exhi- 
bition, with the solitary exception of France, it was not so 
marked in other countries as it would have been had the 
budding industry not been crippled by the insufficient supply 
of, and exorbitant prices demanded for, carbide all the past 
winter. Many fresh works have already been constructed, 
others are still in course of erection, and before the long 
evenings come again, it is hoped that calcium carbide will 
be procurable without difficulty, and that its price will have 
settled down to a level corresponding more fairly to its actual 
value as deduced from the energy, &c., consumed in manu- 
facturing it. 

For the first time, so it is stated, the whole of the Exhi- 
bition at Budapest, indoors and out, was lighted by means 
of unprotected flames of acetylene made by the competing 
firms, some 2500 burners being employed, which 
absorbed about 3 cwt. of carbide per hour. As pointed out 
by a critic on the spot, this arrangement, though perhaps a 
trifle dangerous in view of the number of generators shown 
in actual hea was only judicious ; for if the authorities 
of an acetylene exhibition act as though they were frightened 
of their own gas, how shall they persuade the public to 
adopt it? 

e papers read during the Congress were of two classes, 
a series of popular lectures were given on the properties and 
use of acetylene by various authorities in order to dissemi- 
nate correct information among the visitors; and a number 
of technical communications on points of interest to the 
carbide manufacturer and generator maker were delivered 
by experts from several countries. With the former we have 
nothing to do here; from the more important of the latter 
the points mentioned below are abstracted, with the addition 
of sundry comments of our own. 

Acetylene lampblack.— Dr. A. Ludwig, of Berlin, read a 
paper on the prospects of manufacturing lampblack from 
acetylene. Lampblack—or as its different varieties are known 
commercially, vegetable, spirit, and carbon black—is made 
by one of two distinct methods, A cheap oil or tar, which 
contains a high percentage of carbon, is burnt in a pan, with 
a supply of air so regulated that part of the material is com- 
pletely oxidised to maintain the necessary heat, and the 
remainder is thereby decomposed into free carbon or soot, 
the vapours being led into brick chambers or through canvas 
bags, &c., where the solid matter is deposited. In practice, 
an oil which contains chemically about 90 per cent. of carbon 
yields about 25 per cent. of lampblack, the residue being 
“wasted” as aforesaid. The other process is chiefly em- 
ployed for the manufacture of so-called carbon black from 
the natural gas of the States, and is carried out by allowing 
a luminous flame to impinge on a cold metallic surface. 
The metal plate is often constructed in the form of a disc 
revolving horizontally, cooled on the top by water or air, and 
pete automatically to remove the soot. If a chamber 
black is to be employed in the preparation of a quick-drying 
paint or printers’ ink, unless the yield from the houses is 
most carefully graded, and only the best and smallest portion 
is taken, it becomes necessary to submit the pigment to a 
process of refinement or ‘‘calcination’’ in order to remove 
the oily matter, which would prevent the varnish from 
drying in the air. This process is extremely wasteful both in 
time and substance, reducing the saleable output wofully. 

According to Ludwig, when certain minor difficulties are 
attended to, acetylene can be converted into lampblack in 
either of the before-mentioned ways; or the fact that in the 
absence of air it decomposes into its elements at a temperature 
of 770 deg. Cent. may be utilised. At pressures exceeding 
two atmospheres a whole mass of acetylene may be dis- 
sociated from a single spark, and almost the theoretical— 
92°3 per cent.—proportion of carbon recovered; at the pres- 
sure given by an ordinary generator the gas may be decom- 
posed by a series of sparks from an induction coil. Acetylene 
is also capable of decomposition by treatment with chlorine ; 
but this method produces a carbon that partakes of the 
nature of graphite rather than of lampblack, and thus is 
valueless for the present purpose. Acetylene lampblack is 
said to be very pure, dry, and quite free from grease, so that 
it can be ground into water or thin glue as well as into oil 
or varnish. It possesses a perfectly black shade, has excel- 
lent covering power or body, and is very soft. 

_Now the trade in lampblack is very large, for a good- 
sized daily newspaper will use over 4 cwt. of dry black in 
the form of ink for every issue, and the consumption of 


black paints is enormous. Lampblack may be purchased 
at prices ranging between 10s. per cwt. and 2s. or more 
ee but it is highly questionable, printers’ cherished 
iefs to the contrary notwithstanding, whether there is 
any practical advantage in paying more than about 50s. 
per cwt., for at this figure a thoroughly calcined “ vege- 
table” black, free from ash, and composed of almost 
chemically pure carbon, may usually be obtained. As 
calcium carbide contains j{ths of its weight of carbon, 
assuming the whole of this converted into acetylene and 
then into lampblack without loss, 840 lb. of the latter 
would cost £20—carbide at £20 per ton—for material alone, 
or 54s. per cwt.; and the pl point in which it could 
rove superior to a calcined creosote oil black would be in 
its “ perfectly black” shade, supposing this to be sufficiently 
devoid of brownness to allow the pigment to be used for the 
preparation of such an ink as prints THe ENGINEER without 
addition of blue, which is relatively expensive and trouble- 
some to incorporate. That is a proposition we cannot 
believe without some distinct evidence in its favour. On the 
whole, it would appear to us that acetylene is as yet more 
suitable for the production of light than darkness. 

The purification of acetylene.— Professor F. Ahrens, of 
Breslau, contributed a paper upon purification, in which he 
described the relative merits of the three processes that have 
hitherto been adopted. These are (1) the chloride of lime 
method ; (2) the acid cuprous chloride method patented by 
Frank; and (3) Ulimann’s plan of using chromic acid dis- 
solved in weak acetic acid. According to the requirements 
of the installation, any of these, and more particularly (2 
and (3), can be employed as solids or liquids, the Frank an 
Ullmann reagents being absorbed in Kieselguhr to yield a 
solid powder. Chloride of lime is the only substance which 
extracts absolutely all the impurities in crude acetylene ; 
but it tends to introduce more than a negligible quantity of 
others, notably carbonic oxide and certain compounds of 
chlorine. To remove the ammonia in the raw gas, prelimi- 
nary treatment is necessary, and Wolff adopts an acid solu- 
tion of chloride of magnesium or calcium, which also takes 
up most of the sulphuretted hydrogen. Toremove the chlorine 
compounds added by the bleaching powder, the acetylene must 
afterwards be passed through a vessel charged with lime; but 
this still leaves traces of chlorine in the gas, which cannot be 
detected by the nose before combustion, as the compounds 
thereof possess an ethereal odour similar to that of pure 
acetylene itself. Cuprous chloride and chromic acid both 
extract the phosphoretted hydrogen—the most serious 
impurity—perfectly, but leave traces of sulphur compounds 
behind; being acid themselves they simultaneously remove 
the ammonia, and they add no impurities. An idea that the 
ammonia in the crude gas might ultimately prove a source 
of danger in Frank’s process by neutralising the acid 
and causing the acetylene to combine with the copper salt 
thus rendered alkaline, with the formation of the explosive 
copper acetylide, is believed by Ahrens to be unjustifiable ; 
he considers the proportion of ammonia too minute to act in 
the manner indicated. The Frank and Ullmann masses have 
the advantage of changing in colour as they become spent, 
so that the time for renewal is obvious; chloride of lime 
can only be watched by testing the issuing gas for phosphorus 
and sulphur—a process that demands more or less chemical 
knowledge on the part of the attendant. Frank’s material 
is a pale brown powder which alters to dark brown or dark 
grey when exhausted; Ullmann’s is originally pale yellow, 
and changes to a green. Under the conditions of Ahrens’ 
experiments 1 kilo. of chloride of lime purified 18,000 litres 
of crude acetylene; 1 kilo. of Frank’s powder 5000 litres; 
and 1 kilo. of Ullmann’s 2300 litres. The two latter figures, 
however, stand to be increased in practical work, because 
both cuprous chloride and chromic acid can be regenerated 
after the fashion of iron oxide; Ullmann’s material by 
simple exposure to air, and Frank’s by rubbing through a 
sieve and then exposing. Ahrens is inclined to think that 
the perfect system of purifying acetylene has not yet been 
discovered. 

Gas generators.—Dr. Ludwig also gave an account of the 
progress that had been made in the construction of gas 
generators during the past year. After a brief but courteous 
acknowledgment of the huge debt which generator manu- 
facturers, in Germany as in this country, owe to Professor 
Lewes for his careful experiments on the theory and practice 
of acetylene production, he began by dealing with carbide-to- 
water apparatus. Ludwig remarked that the mechanism 
employed to feed the carbide as required into the water had 
been greatly simplified, and in its most recent forms was 
fairly trustworthy ; but as it was usually driven by the rise 
and fall of the holder-bell, this method of procedure had the 
defect of throwing considerable and undesirable work on the 
gasholder, which work, moreover, was apt to vary as the 
general store of carbide decreased in weight. Carbide-to- 
water generators were therefore more suited for hand 
charging, and as such were indicated primarily for large 
installations where a man would be in constant attendance. 
It will be within the recollection of most readers that Pro- 
fessor Lewes has stated that the output of gas per unit 
weight of carbide in apparatus of this type rarely exceeds 
84 per cent. of the proper amount—a loss which he 
ascribed partly to imperfect decomposition of the carbide 
and partly to dissolution of the acetylene in the large 
excess of water. Unfortunately he has not given any 
estimate of the relative magnitude of these defects ; 
but it seems clear that, by proper construction of the 
generator, imperfect decomposition should be capable 
of almost complete elimination, for the usual source of this 
trouble depends on the fact that some of the smaller frag- 
ments of carbide fall through the false bottom—when one is 
fitted—and become coated with a resistant layer of lime 
sludge. Ludwig did not mention this latter objection, pos- 
sibly because he considered it had already been overcome in 
the goods of the best makers; but referring to the loss of 
acetylene due to dissolution, he stated that a carbide-to- 
water generator would work with one gallon of water per 2 1b. 
of carbide—a volume which could only absorb 2 per cent. of 
the acetylene, assuming the theoretical yield to be 5ft. per 
pound. On the large scale the lime sludge might be drawn 
off, the solid matter allowed to settle, and the liquid returned 
to the generator, thus decreasing the waste of gas; in 
smaller apparatus it would be more convenient and cheaper 
to bear with the loss. Another trouble met with in these 
generators was the foaming that occurred with certain brands 
of carbide; and he suggested that this was caused by the use 
of a material containing aluminium. Aluminium carbide 
evolves methane on treatment with water; and methane in 
lime water, he said, always foamed. Experiments with oils, 
salts, &c., instituted to discover a means of avoiding the 
difficulty, gave negative results. 

Among water-to-carbide generators, improvements had 


been even more pronounced. When the total charge of 
carbide contained in the apparatus was distributed among a 
large number of small compartments, and the water was 
admitted in such fashion that it could only reach one portion 
at a time; and when the quantity of water admitted each 
time some entered the decomposing chamber was more than 
sufficient wholly to decompose each portion of the carbide, 
then water-to-carbide machines worked quite as well as those 
of the opposite construction. The system of permitting 
water to fall either in drops or as a stream on a mass of 
carbide was being abandoned ; for apparatus of this desi 

were specially liable to excessive heating accompanied by the 
inevitable decomposition of part of the acetylene, while they 
also had the defect of leaving some of the carbide unattacked. 
This incomplete reaction was not merely wasteful, but was 
actually likely to prove dangerous if the residues were dealt 
with carelessly. However, generators of this type, in which 
the carbide was subdivided into small portions like those 
previously described, were still being manufactured, and it 
remained to be seen how they would compete with their 
rivals. In short, Ludwig’s remarks only bear out those 
made by other observers, viz., that to obtain satisfactory 
generation, to avoid excessive heating and consequent poly- 
merisation, water must always be in excess at the time and 
place of actual chemical reaction between the two substances. 

Ludwig considered that portable lamps had been im- 
proved, but were still far from perfect; that methods of puri- 
fication were satisfactory, and that if they were employed, 
burner troubles would no longer exist. Purification with 
liquids ensured greater regularity of action than when the 
same reagents were used as solids, but the former method 
involved more loss of pressure, When the gas was to be 
dried again after purification lime was better than carbide, 
but precautions must be taken to prevent dust passing into 
the pipes. In connection with this latter opinion, it may be 
remarked that a highly purified acetylene has practically 
little odour, whereas an evil-smelling gas is—remarkeble 
though it sounds—advantageous in view of the fact that 
leaks are more safely detected by the nose than by a dis- 
astrous explosion. If the pure but damp acetylene be dried 
by carbide the gas is scented again, and it would seem the 
proportion of impurities thus introduced might be sufficient 
to make it smell without causing it to be objectionable in 
other respects. This isa matter, perhaps, on which further ex- 
perience is desirable before a final judgment can be delivered. 

Copper acetylide and its dangers.—A. Grittner, of Buda- 
pest, communicated a long paper on the behaviour of crude 
and pure acetylene with various metals. In opposition to 
Gerdes, who found the presence of both ammonia and 
moisture to be n before any explosive copper com- 
pound could be produced, Grittner considers the assistance 
of ammonia is not required. Dry and perfectly pure acety- 
lene does not attack copper or its alloys; but an impure gas, 
though dry and free from ammonia, does react with them 
to yield the copper acetylide. In ordinary installations of 
acetylene lighting there is practically no danger of explo- 
sion, except such as may be derived from any ignition of 
spontaneously inflammable phosphoretted hydrogen, unless 
air be present in sufficient quantity to bring the gaseous mix- 
ture within the explosive limits of acetylene. As the gas in 
the holder is separated from that in the generator by a water 
seal, and as a holderless generator is fitted with a safety 
valve, it is impossible for the pressure to rise to the point 
which is required before a purely local explosion—such as 
may be determined by a little copper acetylide—is liable to 
spread throughout the mass of gas. In choosing a generator, 
therefore, and in designing a complete plant, the chief point 
to be watched is that the gas shall be free from air when 
made and when consumed; for it is not possible totally to 
prevent formation of acetylide when the acetylene comes in 
contact with copper or its alloys. 

The explosive properties of acetylene—M. Berthelot con- 
tributed a paper in which he summarised the practical 
conclusions to be drawn from the researches instituted by 
himself and M. Vieille on the explosive properties of acety- 
lene alone and when mixed with other gases. Acetylene derives 
its main value from its extraordinarily high illuminating power 
per unit of volume; it derives this great luminosity from its 
high flame temperature, and its high temperature of com- 
bustion from its endothermic nature. But being endothermic, 
it is liable under suitable conditions to explode in the total 
absence of air. Hence its value depends on its comparative 
dangerousness. This liability to explosive decomposition by 
shock, &c., can be reduced by dilution ; but to the increased 
stability thus obtained naturally follows decreased flame 


temperature, and in a far higher ratio, decreased luminosity. 


It is now well known that up to a pressure of two atmo- 
spheres dissociation of acetylene produced by a shock or 
detonator is purely local, and so unimportant; above that 
pressure risk grows rapidly. An explosion of compressed gas 
may occur when water drops upon an excess of carbide in 
such a manner that part of the mass becomes incandescent. 
A solution of acetylene in acetone is much safer than the 
liquefied gas, for the solvent is exothermic, and so absorbs 
part of the heat evolved should an explosion take place in the 
solution. On the other hand, the gas above the liquid is 
essentially pure acetylene under some pressure, and exhibits 
its usual properties. When diluted with other gases the 
amount of pressure an acetylene mixture will bear without 
exploding throughout its mass if a spark is applied at one 
spot, varies according to the nature of the diluent. Hydrogen 
gives a lower margin of safety than coal gas, and ordinary 
coal gas than a product specially rich in methane; but all 
these materials are far less luminous than acetylene itself, 
whence it becomes a mere question of expediency how to 
balance the slight extra danger, but high light-giving power 
of neat acetylene, with the loss of luminosity but greater 
stability of its various dilutions. 


A NoTaBLE AMERICAN STEAM YACHT.—Last week there parred 
into Leith from Havre, for the purpose of coaling, the American 
built steam yacht Aphrodite, one of the t steam yachts 
afloat, and certainly the largest vessel of the kind seen 
in this country, fresh from her builders’ hands in America. 
This handsome vessel, whose interior is fittingly described as 
palatial, was built a few months ago at Bath, Maine, and is 303ft. 
in length overall, 260ft. long on the water line, 35ft. 6in. beam, 
and 22ft. depth moulded. Ona draught of 15ft. mean, her dis- 
= 2000 tons. Her hull is fitted with bilge keels for 

40ft. of her length, these being 2ft. in depth. Engines on the 
triple-expansion principle, of 3200 indicated horse-power, drive a 
four-bladed propeller 124ft. diameter and of variable Steam 
is supplied by four cylindrical multitubular Scotch boilers. ‘lhe 
vessel, which does not rely on steam alone for propulsion, is barque 
rigged and carries 16,000 square feet of sail. She is owned by an 
American millionaire, and having completed coaling, she left Leith 
in continuation of her cruise round the world with the owner end 
party on board, 
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RAILWAY MATTERS. 


Tue first penmenene train over the M. K. Railway ran 
from Maymyo to Mandalay on July Ist. : 


Tue Light Railway Commissioners held an inquiry in 
the Middlesbrough Police-court with reference to the application 
of the Imperial Tramways ag Oe powers to extend their 
system to Eaglescliffe, Eston, &c. e inquiry meeting with con- 


siderable opposition, was adjourned sine die. 


A SwepisH officer who has lately returned to St. 
Petersburg after visiting the Far East is of opinion that it will be 
at least five years before the Manchurian Railway is completed. 
It appears that there is a scarcity of labour, and also that the Chinese 
workmen, at present numbering about 12,000, are unable to work 
during the severe winter, which lasts from four to five months. 


Ir is stated that the general adoption of Indian coal 
in place of the Welsh product on the Ceylon amen has very 
considerably reduced the locomotive expenses, so much so in fact 
that, although the consumption for the year shows an increase of 
3°841b. per train mile over the previous year, yet in consequence 
of the cost of the Indian coa!, including handling, having been 
less by 10 cents per train mile, the result has been a net saving 
of Rs, 113,000 in engine power. 

Saturday evening last, at the Juvisy Railway Station, near Pari 
owing, it is said, to the signals failing to act. The collision occurred 
between two express trains, both proceeding from Paris to Nantes, 
the second following five minutes after the first. The second train 
ran at full speed into the rear of the leading one. Five carriages 
in the latter were smashed to pieces, Seventeen persons were 
killed on the spot, and injured. 

Tue half-year’s working of the Waterloo and City 
Electric Railway has been satisfactory, the receipts — been 
£13,125, and working expenses $8104. The amount charged 
to net revenue for debenture and rent chi is £782. There is 

72 available as dividend, and after paying the 3 per cent. on 
the £540,000 of ordinary stock, a balance of 0 is carried for- 
ward. The expenditure on capital account was £16,678 during the 
half-year, and a sum of £56,000 is required for further expenditure. 

Tue decision of the Light Railway Commissioners was 

iven at Middlesbrough on Saturd tion with the 
Bari Light Railway scheme. granted 


, in 
The Commissioners 


the , at the same time adding that they thought that 

ments could and ht to be made for the supply of power by the 

Corporation i of 7 transmission by cable, as the scheme 
be glad if, before the scheme is finally 


; and they woul 
rattled, they might be informed that arrangements for that pur- 
pose had been made, 

Ir is proposed to construct an electric railway to the 
summit of Ben Clench, the highest mountain in the Ochil range, 


N.B., and as ments for this are now in 
may be ex to be completed for next season. e view to be 
had from the summit of Ben Clench, both for grandeur and extent, 


has not its equal in the British Isles, consisting as it does of a 
panorama embracing no fewer than twenty-three towns and 
portions of twenty-five counties. As a natural corollary to the 
railway project it is intended to erect on the summit a large hotel 


or sanatorium. 
struggle in the United States courts 
, according to the Engineering News, if St. Louis 
inging to trial its proj ogre suit to prevent 
the use of the great drainage canal which Chicago hopes to put 
in operation by December Ist. A resolution instructing the city 
attorney of St, Louis to take such action was adopted by the 
municipal assembly a few days ago. The issue is stated plainly as 
involving the purity of the water supply of St. Louis, the pollution 
of which by the sewage of Chicago is led against, the 
resolution states, only by “the very uncertain benefit which may 
come from certain proportions of dilution.” 


We have received an advance copy of the report and 
accounts of the Midland Railway Company for the half-year end- 
ing Jnne 30th, which will be presented to the shareholders to-day. 
The train mileage, including that run for other companies, was 
8,910,882 for passenger trains, and 14,151,356 for goods and 
mineral trains, as against 8,613,357 and 13,323,032 respectively 
during the same last year. The increase in each case is, 
therefore, 297,525 and 828, respectively. The traffic 
receipts were £5,168,879, being an increase of £284,793 over those 
of the corresponding period of last year. This re is made up 
as follows :—Increase from ‘‘coaching” of £48,676; from mer- 


chandise of £126,475; from cattle of 3458 ; and from minerals of | 1 


£106,184. The amount available for dividend is £1,813,362, or 
£102,813 more than last year. 


Two sumptuously-appointed Pullman cars have been 
added to the Brighton service of the London, Brighton, and South- 
Coast Railway. These have been designed and built by the Pull- 
man Company at the —— Company’s works, and they are 
longer and more commodious than any yet introduced in this 
country, each car measuring 63ft. 8in. in le , and having seating 
— for thirty-two persons. The smoking-rooms extend the 
full width of the cars, and are separated from the main saloons or 
drawing-rooms by carved and inlaid partitions, with — doors, 
The smoking-room chairs are upholstered in brown leather, and 
those in the saloons are in dark olive-green plush. The cars are 
brilliantly lighted by electricity, and they run on six-wheel bogies, 
and are entirely free from oscillation. A refreshment buffet is in 
each car, and they are in all respects worthy of the reputation of 
the Pullman Company. 

Tue half-yearly report of the London and North- 
Western Railway, to be presented to the shareholders to-day, lies 
before us. The passenger train miles run during the half-year 
ending June 30th, amount to 12,331,232, as against 11,728,450 


NOTES AND MEMORANDA. 


Tur Washington monument was struck by lightning 
on July 14th, and the wires used for signalling to the lift con- 
ductor were burnt out. 


THE judges of the Liverpool Self-propelled Traffic 

iation have decided not to publish any res whatever 

farther than those already issued until the publication of the 
report about November next. 


We hear that the Japanese coal market still continues 
in a bad condition, and the accumulations of stock at Kyushu and 
the coalfields show no signs of ow. Prices are so low that 
shipments from Kyushu do not cover the expenses, 


Tue Hamburg-American line is continuing. its experi- 
ment with carrier pigeons for the purpose of conveying news from 
the vessels at sea ther to New York or Hamburg. The Augusta 
Victoria recently set several pigeons free during a voyage to New 
York ; one of these homed from mid ocean, 1500 miles to Hamburg, 
within two days. 

In connection with the visit of the Société Belge de 
Geologie, an excursion to Charlton, Erith, and Crayford has been 

by the Geologists’ Association for September 9th. 
Members who can speak French are particularly requested to 
attend. Mr. A. E. Salter, 14, Amersham-road, New Cross, S.E., 
is the excursion secretary. 


THe Knapp roller boat recently set out ona voyage 
from Toronto, The roller boat would not roll, and, according to 
the Canadian Engineer, became unmanageable, even in a moderate 
wind. Five days after leaving Toronto the roller was reported 
as being tied to a tree about two miles west of Bowmanville, 
Ontario, having rolled forty-one miles in five days. 


A new form of caisson for executing work under 
water, the invention of the Russian engineer, Astarchoff, is 
about to be tried in the Neva by a committee of technical experts. 
The caisson in question has a conical form, and its inventor claims 
that, by its use, work can be carried on on the bed of a river at a 
lower atmospheric pressure than is now the case with the present 
caissons, 


A GERMAN patent has, according to the Journal of the 
Franklin Institute, been granted for the treatment of articles of 
laster of Paris with an aqueous solution of ammonium borate, 
or the p of hardening them and rendering them insoluble 
in fr ag is said to give results superior to anything that 
has heretofore been proposed. The solution is prepared by dis- 
solving boracic acid in warm water and adding thereto sufficient 
ammonia to form the borate which remains in the solution. 


From the return made up by the postmaster at the 
House of Commons, it appears that during the session 784,710 
letters were received and 582,140 letters despatched from the 
House. Of registered letters, 236 were received and 1177 sent 
off. The inland telegrams forwarded numbered 23,071, an 
received 11,922. The Press tel despatched were 29,140, 
and received 2188. The postal orders issued at the House 
numbered 6807, and the stamps sold at the House realised £2188, 


THE award of Mr. Henry Law, the chairman of the 
Council of the Sanitary Institute, with to the dust cart 
competition promoted by the Public Health Committee of the 
London County Council been announced, There were 325 
competitors, and Mr. Law has ded the ium of £25 to 
Messrs, W. Glover and Sons, of Warwick, for their dust 
having four sliding covers, with longitudinal and transverse win 
guards raised about 8in. above the covers, with screw tipping gear 
and driving box. 

Tue United States torpedo boat Dahlgren, built by 
the Bath Ironworks, of Bath, Me., made 29°76 knots over a 
measured course in the Kennebec River off Georgetown on Jul 
22nd. This speed was made with 3in. of air pressure and wi 
300 revolutions in shallow fresh water, the water in some parts of 
the course being only 18ft. deep. This, says the Chicago Marine 
Review, is the highest speed ever attained by any vessel on the 
Atlantic coast, and the builders are confident that the Dahlgren 
will exceed 31 knots on her official speed test. 


WE learn from the Engineering Record that the new 
suspension bridge across the Niagara River between Lewiston, 
N. Y., and Queenstown, Ont., was formally o) on July 21st. 
The — is for electric cars, vehicles, and pedestrians.. It has a 
25ft. way about 75ft. above the water, and has a cable span of 
1040ft. and clear span of 800ft. It replaces at the same site a 
suspension bridge of the same span built in 1850 and destroyed in 
864, Its main cables and some other members are partly com- 
posed of materials provided by the recent demolition of the high- 
— suspension bridge at Niagara Falls. The New Jersey Steel 
and Iron Company contracted for the superstructure. 


Tue temperature of the Bunsen flame has recently 
been measured, and found to be above 1820 deg. Cent. Accord- 
ing to the American Electrician, M. Beikenbusch, who conducted 
the test, employed a thermo-couple, heating it by an electric 
current until it had the same temperature as that of the flame, so 
as to eliminate errors due to radiation and convection; the 
temperature of the thermo-couple for that same current is then 
meas' in a The g 1 idea of making the two 
temperatures i ie and then measuring one of them by a more 
convenient method than measuring the original one directly, is a 
good one and may be applied in other cases to advantage. 


A scHEME is said to have been projected in Nebraska 
for utilising a waterfall some 135ft, in height for the development 
of power to operate a 25,000-horse power electrical plant, This 
waterfall is on the Platt River west of Fremont, and the energy is 
to be transmitted to Omaha, which is 35 miles distant. The valley 
of the river mentioned has a fall of 6ft. per mile for 27 miles west 
of Fremont, and, having a high bluff running parallel with it some 
dist. south, a level crest is maintained for the whole le . It 


during the corresponding period of last year, being an i of 
602,782 train miles, while the mileage of goods and mineral trains 
has been 11,076,361 as against 10,728,587, which shows an increase 
of 347,774 train miles, The number of passengers carried was 
40,024,720, and the number of tons, 22,132,476, being an increase 
of 1,764,847 and 1,239,064 respectively. The total receipts were 
£6,452,732, and the working expenses £3,771,462, so that the 
profit on the half-year’s working was £2,681,270, The correspond- 
ing for last year was £2,609,621, so that this year there is 
an increase of £71,649, The amount available for dividend is 
£2,218,271, or £78,311 in excess of last year. 


We reported in this column some time ago that the 
Great Eastern Railway Company was experimenting with widened 
railway carriages, which would accommodate one passenger moreon 
each side than was usual, The results seem to have been so satis- 
factory with the third-class traffic that on the local trains a similar 
aes is being made with the first and second-classes, The 
first-class carriages accommodate five a side instead of four, and 
are so arranged that the person occupying the centre seat has an 
elbow rest on each side of him. An official description of the new 
carriages says that the increased capacity is secured by two means 
(1) by widening the carriage at the level of the seats to the extent 


of 6in. on either side, and (2) by utilising at the ends of the seats 


the greater part of the space now occupied by the thickness of the 
carriage walls, without in any way impairing theirstrength. Each 
widened second or third-class carriage affords accommodation for 
sixty instead of fifty passengers, and each first-class carriage will 
seat forty instead of thirty-two, so that ‘‘ the widened trains ” will 
contain upwards of 20 per cent, accommodation more than the 
ordinary trains now running, 


is pro} to make a canal which shall have a grade of lft. per 
mile along the crest of this ridge, into which the river water, by 
means of a dam, will be diverted. The construction of the canal 
and reservoir is to cost £400,000. 


Tur holding power of anchor bolts has been made the 
subject of some tests by Mr. M. M. Wilcox, who summarises the 
results in a paper published in the ‘‘Technograph ” of the Univer- 
sity of Illinois, These experiments were made upon the holding 
— of bolts fastened with cement, lead, and sulphur. Holes 

din. to 1gin. in diameter were drilled in hard limestone blocks 
about 6in, thick, About one-half of the bolts were lin. indiameter 
and the others were #in. in diamet Smooth, threaded, and 
notched bolts were used. The th and notched rods always 
drew out of the apes pe material ; the threaded bolts sometimes 
ogy out of the lead and sometimes pulled the lead out of the 
ole, and always pulled out the cement and sulphur. A good 
cement was mixed to a grout or plastic mortar, and rammed 
around the rods, After standing for seven days the mean of 
twelve experiments with smooth bolts gave a resistance to pull- 
ing of 106 lb. per square inch of surface of contact of bolt. ree 
experiments with notched rods gave a mean result after seven 
days of 3361b. per square inch, two threaded rods gave 585 lb. per 
square inch after seven days, and two gave 832 |b. per square inch 
at the end of fourteen days, With lead four smooth rods gave 
332 lb., one notched rod gave 4601b., and six threaded rods gave 
903 1b. per square inch, With sulphur the threaded rods gave a 
resistance of 1502 lb. per square inch, a mean of seven experi- 


ments, one notched rod gave 328 1b, and one smooth rod lb, 
per square inch, 


MISCELLANEA. 


A NEw ice-breaker is expected at Cronstadt for use in 
that port during the coming winter. It has been built at Abo, 


Tue Hull City Council have decided to give notice to 
the National Telephone Company to terminate ail their contracts 
with the company at the end of six months, 


A company has just been formed at Trieste, to be 
known as the Bergwerks-Gesellschaft von Andros, to acquire and 
om the iron and copper ore deposits on the island of Andros, 

reece, 


An order of the Secretary of State, dated July 20th, 
1899, has been issued, extending the yy exceptions in Sec, 52 
of the Factory and Workshop Act, 1878, to factories in which the 
spinning of artificial silk is carried on, 


THE Bourse Gazette announces that a Special Com. 
mission is about to be appointed by the Min of Ways of 
Communication in concert with the merchants of St. Petersburg 
by virtue of an Imperial edict, for the purpose of drawi up 
mara for ing the commercial harbours at Cronstadt and st, 

etersburg. 


An interesting incident of the 
nee market is the receipt at New Yo 
of 9989 bags—about 250 tons—of copper coins from India. These 
coins, which are consigned to the ‘ord Copper Company, are 
shipped as scrap copper, simply because they are worth more, at 
the present price of copper, than their face or coin value. 


A Times correspondent writes that the strike amon 
the labourers at work on the Admiralty mole at Gibraltar is still 
——- The trouble is largely due to the action of a small 
portion of the men who do all in their power to intimidate those 
who are willing to work. A nimber of cases of unlawful assau't 
have already brought before the Gibraltar Courts. The 
Government are taking every precaution to provide for the even- 
tuality of any serious disturbance taking place. 


ANOTHER of the monster blasts which are at intervals 
broughtoff at the large quarriesat Furnace, on Lochfyneside, Argyle- 
shire, took place on the 3rd inst., and proved highly successful, 
reflecting credit on Mr. Nicol, the manager, who supervised the 
whole work of the construction of the mines, There were four 
tons of powder used, and it was estimated that some 30,000 tons 
of rock were dislodged by the blast. The height of the rock over 
the mines was 75ft. and the distance from front to back 40ft. 


Accorpine to the Koétline, the town at Port Arthur 
continues to increase at a rapid rate. It is ony striking to 
observe that, in view of the fact that Port Arthur may ultimate! 
be fixed upon as the Pacific terminus of the Trans-Siberian Rail- 
way, a large number of commercial firms at Vladivostock have 
recently opened branch establishments at Port Arthur. A hospital 


state of the 
rk a fortnight of a lot 


d | for the poor has also been founded, as well as a school for teaching 


the Russian to Chinese children. Most of the houses 
have been 


WE cut the following from the of our contempo- 
the Scientific American :— last of the eighteen steel 
i built for the Chinese Railway, by the Phcenixville Bridge 
Works, have been completed and accepted. These bridges were 
built within ten weeks after the work was begun, and all but three 
are on their way to Viadivostock, their destination. A St. Peters. 
burg engineer, who has superintended their construction, states 
that he does not believe there isa concern in Europe where the 
work cuuld have been done so quickly.” 


Or late the naphtha producers have been trying to 
replace steam yA electricity. The Baku Naphtha Company has 
just set a ,000 roubles for building a central electrical 
station. © introduction of electrical force is rendered necessary 
by the fact that the ordinary steam engines as a rule take up a 
great deal of space, which could be turned tc good account in 
other ways ; and, moreover, there is a great waste of water, which 
is of immense value in the naphtha industry. Several] public 
companies are now for supplying the electric energy. 


Tae Machinery and Electric Lighting Committee of 
the Glasgow International Exhibition, 1901, have agreed to 
accept as exhibits for producing steam for electric lighting and 
motive power the following: — Lancashire boilers, from Messrs. 
Penman and Co., Glasgow ; water-tube boilers, from Messrs, Bab- 
cock and Wilcox, Limited, G w; Messrs, Stirling and (o., 
Limited, Edinburgh ; Messrs. Weir, Limited, Cathcart, Glasgow ; 
Mr. W. E. Berry, Manchester ; and Messrs, Penman and Co., 
Glasgow. It is estimated that the total power required will be 
about 5000-horse power. 

Tue Vestnik, of Cronstadt, again alludes in a recent 
issue to its opinion, already frequently ex , that those 
countries which do not possess numerous coaling stations for their 
fleet in all parts of the world must set about uring a special 
type of coaling vessels for use in time of war. e Vestnik adds :— 
OWe may say without exaggeration that the coaling question 
would be the first and most important question affecting Russian 
cruisers in time of war, The Russian navy would do well to follow 
the example of England, which every year coaling competi- 
tions between various vessels of its Navy.” 


Ar the Catrine Bleach Works, , Ape. owned by 
Messrs. James Findlay and Co., Glasgow which firm Sir John 
Muir is principal—there has worked away steadily day by day and 
year by year, for fifty years, a horizontal engine which never 
during the half century’s Pape had a stoppage due to breakdown 
or to effect repairs, and this although its cranks and crank shafts 
are of cast iron. The cylinder is 14in. diameter, stroke 30in., and 
revolutions fifty per minute. After this long period of unin- 
terrupted work only a week’s repairs recently given effect to have 
been necessary to render the old engine as fit for work as before. 


Ir has often been pointed out by the Pottery Gazette 
that much of the china ware and decorative pettery which has 
been credited to Germany is really of British manufacture. The 
paper just named received a few days ago, from a very large firm 
of continental potters, a letter in which they said:—‘ We have 
much difficulty with our porcelain teacups—biscuit—which crook 
in firing, and you would greatly oblige us by indicating to us the 
ponecalings to observe for avoiding this crooking.” This letter 
and appeal for practical a | shows that Germany and other 
apes manufacturers are by any means so far advanced as 

often thonght in this country. 

WE have received a copy of the report of the directors 
of the Manchester Ship C Cor y for the half-year ending 
June 30th last. The total net profit for the half-year working is 
£55,795 9s. 11d. The directors have been enabled to pay the 
interest on the first and second mortgage debentures amounting 
to £44,742; interest on mortgage of surplus land, £1000; an 
£10,053 to the Corporation of Manchester on account of the 
interest due on the debentures they hold, The net revenue from 
the ship canal portion of the undertaking amounted to £32,825, a8 
compared with £20,573 during the corresponding period of 1898. 
During the half-year 1,116,775 tons in sea-going craft and 209,046 
tons in barges traversed the canal, These figures compare with 
979,992 and 193,888 respectively during the six months ending 
June 30th, 1898. Exports of coal for the six months were larger 
than last year, 244,345 tons as 239. There has been 
an increase in the amounts of timber, oil in bulk, green fruit, 
manufactured and cement, textiles, machinery, pitch, 
and salt, taken through the canal during the half-year, 
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FOREIGN AGENTS FOR SAL SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
F. A. Brocknavs, 7, Kumpfgasse, Vienna 

anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BovvEau AND Cuevitiet, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. Leipzic. 
F. A. Brocgnavs, Leipzic. 
INDIA.—A. J, CoMBRIDGE AND Co., Fsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—Logscngr AnD Co., 307, Corso, Rome. 
Bocca Ferxs, Turin. 
anp Watsa, Liurrep, Yokohama. 
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THE SPEEDS OF BATTLESHIPS, 


A SERVICE contemporary, in discussing the naval man- 
ceuvres, lays down as its opinion that the “ subsidiary 
object” of the mancuvres is to test the value of speed 
in battle squadrons, and, of course, refers to speed as the 
essential thing for modern battleships. Everyone does this, 
or rather nearly everyone who writes about the matter, 
saving an isolated Frenchman or two. Americans, who 
used to hold that there were other things as important 
as speed, have now discarded the idea. The root of the 
axiom is that other axiom, that ‘the fleet of greater 
speed can seldom, if ever, be forced into action by a fleet 
of inferior speed.” 

Now, without posing as heretics, we cannot help think- 
ing that, as things are, there is a deal more to be 
said for the French case than on paper is at first sight 
pj va And we believe that—confining the contention, 

course, to reasonable limits—there is a large body of 
professional opinion more or less in line with the Sak 
idea. Speaking broadly, it is the amateur expert rather 
than the professional who preaches “ speed is everything.” 
The professional mind adds, “ within reasonable limits,” 
a clause that means nothing definite to the public side of 
the agitation for fast ships, buta very great deal tothe main 
question, and merely paraphrases the latest French theory. 
It is a well-known fact that Whale Island is by no means 
wholly devoted to the Canopus class. Whale Island knows 
that an ordinary steel pointed 9:2in. common shell has 
been through armour identical with that of the Canopus’ 
belt. In theory such a hit, owing to the Canopus’ 
system of protection, is not necessarily very dangerous, 
and it still leaves an intact thick deck, while there are 
also bunkers to localise the explosion. In actual fact 
there may be another side to the story. What a 9-2in. 
common shell can penetrate, a 9:2in. high-explosive is likely 
to get through, and its bursting and destructive power in 
that case is at least equal to a torpedo’s, save for such 
localising effect as the penetration of the armour may pro- 
duce. Ofcourse the case referred to was a remarkable ex- 
perimental one, but at the same time it implies a stro 

ssible vulnerability to the 9-4in. and 10in. guns pie 
yy new German and Russian ships, unexpected, to a 
great extent, and to which the slightly slower Majestics 
are not liable. In return the Canopus gete, let us say, @ 
knot better speed. Now, assuming the Canopus to be 
engaged with the Majestic, this means that in half an 
hour she could whether the Majestic liked it or not 
increase or decrease the range by 1000 yards. A thousand 
yards is not much, and hardly, we think, represents a 
range equal to that extra 3in., or, allowing for the better 
value per inch of the Canopus armour, let us say 2in. of 
armour. Again, what duel between modern ironclads is 
going to last halfan hour? A three knot difference, no 
doubt, would be another matter, and it might, apart from 
other things, confer the power to ram, which a one-knot 
difference certainly will not. Between being able to 
move a ship’s length more in a fraction over a minute 
and in taking some four minutes to do so, the gulf is great. 
But to get ramming saben out of even three knots in 
wave days of gyroscopes and rapid-fire big guns seems a 
large risk. Jor the duel, in fine, the one knot extra 
= seems useless, while even the as yet un- 
tained three-knot advantage seems a very doubtful 
gain if armour or guns have to suffer for it. The 
engines themselves, too, may stand to suffer. Such 


; | trouble as has come with warship engines has generally 


been due to a striving after lightness. In cruisers this 
may be accepted; a certain amount of “ gingerbread 4 
may be forgiven in a cruiser whose weapon is speed ; a 
cruiser unit is not what a battleship unit is; a broken- 


50 down battleship may leave a mark upon the history of 


nations. ‘‘ Make your engines strong and as powerful as 
may be,” is not the same order as ‘‘ Make your engines 
powerful and as strong as circumstances will admit.” In 
the past the former has been our watchword ; for the 
futare the latter seems hkely to oust it. If anything 
goes wrong—well, the makers of the engines or the 
engine-room staff are handy black sheep. 

On this axle all the p terme advantages of the 
swifter battle squadron turn. If battleships gain their 


speed power by losing in guns or armour, their gain is 

nullified, since catching Tartars is of no supreme advan- 
tage strategically any more than tactically ; while, if it 
is done at any expense of the engines, we have to face 
the question, Will the engines all stand it? To break a 
chief-engineer and black list a contractor will not remedy 
facts. We have noticed more than one indication lately 
on the part of the powers that be to realise this new use 
for engineer officers. Except for the engineer, it is a 
most brilliant idea—in peace time, but it will not answer 
in war. 

To return to the strategical value of the swifter battle 
fleet, we do not think the following facts are given their 
due weight when the question is thought out; the 
obvious, in fine, is given undue precedence of things less 
obvious indeed but equally weighty. There is no 
ete about them ; all have, at one time or another, 

been harped upon in our columns; all are patent upon 
consideration ; but, as we remarked above, are prone to 
be overlooked. (1) If the enemy’s ships put to sea, 
they will probably do so in order to fight, in which case 

s and armour are of more value than speed. The 
theory of fleets seeking to effect combinations for ulterior 
objects is a general and classical one; but there is no 
valid reason why the necessary combinations should not 

be made before war begins. A war takes at least a 
month to begin now-a-days. (2) The theory of a fleet 
slipping out to combine with another is, therefore, over- 
estimated. But, even if it did do so, it would be useless 
to catch it unless guns and armour were good enough 
to ensure victory. Also, so far as its personnel is con- 
cerned, the fleet that runs is a beaten fleet, and must 
deteriorate from the mere fact of running. The 
fleet it runs to join is also sure to be “watched,” and 
it is difficult to conceive of two runaway fleets 
having sufficient speed to combine, re-form, recover 
morale, and attack one of the slower pursuers, 
before those pursuers are, to all intents and purposes, 
combined also. It is possible on paper, we know; but 
paper is not war. (3) In any chase certain ships of the 
runaway fleet are bound to drop behind, whatever speed 
difference there may be—this difference is never likely to 
much exceed two knots at the outside. The “lame ducks” 
must, therefore, be captured in detail, or the swifter = 
away must turn and fight. (4) Generally wales Se 
swift battleship has a coal supply that will run short before 
the slower vessel's. Her superior speed may, therefore, 
lure her to destruction in that way. (5) There is nct a 
navy in the world that can put a homogeneous squadron 
into the field, except the British. A 15-knot squadron of 
homogenous ships stands, when these are steaming to- 

ether in station, to better a swifter fleet of varying units, 

cause these last will not be able to perform evolutions 
together at a high speed. The amateur enthusiast for 
fast battleships is too apt to confound “ station keeping” 
with cleanliness and polish. (6) Twelve knots is the 
highest speed at which fleet evolutions have yet been 
done, and that is recent. Admiral Rawson proposes to 
try 14 knots in the next Channel Fleet cruise; but that 
is possible only in a highly trained, regularly commis- 
py and homogeneous fleet. The least little error 

poils ‘everything. The only formations which a swifter 

hostile fleet could run away in, would be loose line ahead 
or abreast; in both cases our cruisers would be able to 
concentrate on units, and to defend these units would 
entail slowing down and accepting battle. 

There is one advantage of the runaway business— 
shooting from the after guns is always easier than from 
those forward; that is a tactical matter well known 
and to be adopted in general action by either side with- 
out regard to speed. A strategical position in which our 
ships needed to run away, and so incidentally availed 
themecves of this tactic ‘advantage, i is not easily con- 
—s — few admirals would dare to run, strategi- 
cally; and did one do so, the damage to our prestige 
would be worse than a defeat. The morale of the man 
behind the gun is the dominant factor in naval warfare. 

To a consideration of these points is due our regret at 
much of the present-day mania “ for speed at all costs ”’ 
for battleships. We believe, in fine, that the battleship 
should be a battleship, and the armoured cruiser an 
armoured cruiser. We are sceptical as to the use or need 
of any mean between a Majestic and an Asama; the 
former is better qualified for battleship work than the 
Canopus, and the Asama, fr ly an armoured cruiser, 
is better able to fulfil all cruiser work. 


A FORGOTTEN STEAM ENGINE. 


Mr. Marx Rostnson’s letter, published in our last 
impression, directed attention to the use which has been 
made of Watt's inventions down to the present moment. 
Mr. Robinson tells us that the Willans engine is a Corn- 
ish engine. Some difference of opinion may perhaps 
be manifested on this point; but the fact remains that 
Mr. Robinson finds such excellence in the Cornish 
engine, that he is glad to claim relationship with it for 
the Willans engine. But Mr. Robinson does not stand 
alone. Many inventors of high-speed engines have 
adopted the Cornish cycle with more or less thorough- 
ness and success. Indeed, if patents could be obtained 
for principles instead of for the way in which 
the principles are carried into practice, not a 
few patents for modern steam engines would be 
wholly worthless. There is, however, one invention of 
James Watt which has never been exploited—a fact the 
more remarkable in that it has given us a steam engine 
which works under the most Fagg thermodynamic 
conditions under which it is possible to employ steam to 
produce motive power. The fact that Watt invented 
the engine and patented it appears to have been quite 
forgotten; and although one or two inventors have 
patented ‘modifications of it since, they seem to have 
done so in blissful ignorance of Watt’s work; and the 
inventions have not been pushed to commercial success 
so far, at least, as we know. 

Those who have studied James Watt's life and works 
know that he left very little to be learned as to the prin- 
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ciples on which a steam engine should be made. In his 
day the science of thermodynamics did not exist as we 
understand it. But for all practical purposes it may for 
the steam engine, be summed up in a sentence— Keep 
the cylinder hot.” All the science in the world cannot 
tell us more than that. Watt perfectly understood, 
moreover, what was to be had from expansion. It is 
difficult, indeed, to mention any factor likely to promote 
the economy of the steam engine, whose existence Watt 
did not recognise, and whose value he did not appraise. 
He invented and patented the steam jacket, and he did 
more than this.. A defect of the jacket is that while 
the surface to be kept hot is of almost infinitesimal thick- 
ness, the heat derived from the steam in the jacket has 
to pass through the metal of the cylinder liner, and the 
result is that the incoming and expanding steam as a 
rule comes in contact with metal colder than itself, and 
so condensation takes place. To prevent this it is neces- 
sary that the steam in the jacket should be at tempera- 
ture considerably higher than that of the steam in the 
cylinder, a condition which can only be secured by super- 
heating the jacket steam, or using steam of a much 
greater pressure than that in the cylinder. It is not, we 
think, necessary to pursue this subject in detail. There 
is a tolerably extensive literature of it in existence. The 
ebb and flow of heat in the walls of a cylinder have been 
carefully marked out by Donkin and others. Indeed, 
Mr. Donkin’s researches on the temperature of cylin- 
der walls, and cylinder condensation, have come to be 
regarded as classical. 

ow, James Watt cut the Gordian knot and disposed 
of the whole difficulty by inventing an engine in which 
the cylinder is jacketed inside instead of out. Very soon 
after he had invented his first, or atmospheric engine, he 
saw that the cold air following up the piston must cool 
the cylinder. It was clear that the difficulty could be got 
over by having the engine house filled with air at the 
same temperature as the steam, say 215 deg. Fah. or so. 
But this was impracticable, and consequently he took 
the great step in advance of all former inventors, of 
excluding the air altogether and substituting an atmo- 
sphere of steam for it. He shut up the cylinder in a 
little house of its own, which he kept filled with steam of 
high pressure, and he patented this steam engine in 1769, 
that is to say, 130 years ago, and as we hope to show in a 
few minutes, he then gave the world the most perfect 
steam engine which from the thermal efficiency point of 
view itis possible to construct. 

f our readers can refer to Bourne’s treatise on the 
steam engine they will find on page 13 a very good 
drawing of Watt’s 1769 engine, but its construction is 
so simple in all the essentials that we can make itclear, 
we think, without a drawing. A single-acting open- 
topped vertical cylinder stands inside another. If we 
stand a small tumbler on a table, and turn a large tumbler 
upside down over it we have the whole arrangement. 
the inner cylinder is fitted with a piston, the rod 
of which passes through a stuffing-box in the top of 
the outer cylinder. A couple of valves put the inner 
cylinder alternately in communication with the space 
between the two cylinders and with a jet condenser. In 
working, the outer cylinder is always filled with boiler 
steam. It is, indeed, an extension of the boiler in the 
same sense that the condenser is an extension of the 
inner cylinder. The piston-rod is coupled by a chain 
and arc head to the working beam; at the other end of 
the beam are the spear rods and pumps. When at 
work let us suppose the piston to be indoors, that is to 
say, at the bottom of the cylinder, the steam valve 
opens, steam passes under the piston, balancing the 
pressure above, and the engine goes out-of-doors by the 
weight of the spears, and the forcing stroke takes 
place. Then the steam valve is shut and the 
exhaust valve opened, and a vacuum is made under 
the piston which comes indoors, and soon. The steam 
under the piston could be cut off at any point which would 
give suitable expansion. The range was fixed by the 
usual limits obtaining in the case of a Cornish engine. 
It depends on the mass put in motion, its velocity, and 
resulting momentum. We need not trouble ourselves 
about this detail now. Because the piston is followed up 
on its descent by steam of full boiler pressure, the 
inside as well as the outside of the cylinder must be of 
the temperature proper to the pressure. The steam 
entering the cylinder under the piston will undergo no 
initial condensation after the steam valve is shut; andthe 
expanding steam will continually meet with cylinder 
walis hotter and hotter than itself. The general result 
will be that condensation of the working steam—as we 
shall call it, although this distinction is not quite accurate 
—is out of the question. A certain amount of liquefac- 
tion due to the performance of work will take place, but 
no deposit of moisture on the sides of the cylinder can 
result. When the piston is descending the boiler 
steam will probably find the temperature of the cylin- 
der walls reduced, though even this is doubtful. It may 
be admitted that a certain quantity of water will be pro- 
duced —although certain experiments which we have 
carried out go to show that no condensation which can 
be measured takes place—as the top of the piston always 
passes above the top edge of the inner cylinder, any 
water which would otherwise collect on the piston will be 
pushed over, and will fall down in the space between the 
two cylinders, from which it can be drained. It must 
not be forgotten that when expansion is used a certain 
volume of steam will always be pushed back again into 
the boiler during the up-stroke of the piston, but this is 
of no practical importance if the steam pipe is made 


e, 
We have here, then, an engine in which there is no 
initial condensation. The expanding steam starts dry in 
a dry, hot vessel, instead of beginning to expand with 
some 20 or 30 per cent. of water mixed with it. A 


chapter might be written on the reason why dry steam 
has a higher thermal efficiency than wet. Our readers 
who want further information on this point can con- 
sult the pages of Zeuner, or Willans, or Dwelshauvers 


Dery. No conditions more favourable can be found for 
expanding steam than those provided by Watt. We 
must seek for sources of waste in the boiler steam. We 
have repeatedly pointed out that no matter what the 
quality of an engine— , bad, or indifferent—all the 
steam received from the boiler by the cylinder must 
leave the cylinder as steam, with the exception of 
that percentage which is liquefied by the perform- 
ance of work, and that other portion which is con- 
densed by radiation and conduction from the outside 
of the engine. This means, of course, that steam con- 
densed initially or otherwise, during the steam stroke must 
be re-evaporated during the exhaust. To use the words of the 
veteran Isherwood, whose preface to the second volume 
of ‘ Experimental. Researches in Steam Engineering”’ 
is the most masterly treatise on the thermo-dynamics of 
the real steam engine—not the ideal affair—ever written, 
we may say that it is the re-evaporation which is the cause 
of all the waste, because all the water of condensation, which 
may amount to 30 per cent. or so, has to be evaporated 
twice, once in the boiler and once in the cylinder, and no 
mechanical return is obtained for the second evaporation, 
which is done by the coal on the grate just as much as 
though it were done in the boiler. Now in the Watt 
engine no re-evaporation can possibly take place. We 
have seen that condensation of the working steam is 
impossible; and any water resulting from the entrance 
of the boiler steam into the cylinder cannot re-evaporate, 
because the pressure at which it was condensed remains 
always the same throughout the whole cycle. The 
evaporation takes place in an ordinary cylinder only be- 
cause of the fall of pressure during the aahenah. 

Itis not quite clear why Watt did not build engines 


under his 1769 patent, or rather, under the particular 
portion of it dealing with the engine we have described. 
The probability is that the Cornish engine, working on a 


totally different cycle, was moreconvenient. The weight 
of spears necessary with the earlier engine would be 
much in excess of that needed with the Cornish engine. 
A double engine might have been made with a cylinder 
at each end of the beam; but it would not have been 
easy to get mine owners to take up such an engine. A 
Bull engine on the system would only have exchanged 
one difficulty for another. The pump spears would now 
have to be as much too light as with a beam engine they 
must be too heavy. For in the Bull engine their weight 
would be added to the constant steam pressure forcing 
the piston down, just as in the beam engine they 
would have pulled the piston up. Yet it is possible to 
see how these objections might * got over, as, for in- 
stance, in a rotating or fly-wheel pumping engine. Indeed, 
our readers will not, we think, be slow to see that this prin- 
ciple of construction admits of a wider range of applica- 
tion than Watt ever dreamed of ; but with this we have 
nothing to do. Our work begins and ends with 
directing attention to an old and forgotten invention, 
whose beauty and excellence should suffice to rescue it 
from oblivion. 


THE WEIGHT OF LOCOMOTIVE ENGINES. 


Ir is a thing of common knowledge, we fancy, that the 
weights of locomotive engines do not bear any fixed 
relation to the work they do. It is also obvious that, 
other things being equal, the lighter a locomotive can be 
made the better, because every ton moved costs money 
for the moving. Why is it then that some engines are 
very much heavier than others doing apparently just the 
same work, and what are the considerations and limita- 
tions that fix the weight of locomotive engines? We 
need not say that it is in no way a matter of caprice on 
the part of the designer. On the contrary, locomotives 
are invariably thought out carefully, and there is nothing 
about them for the presence of which a good reason can- 
not be adduced. Before, however, we proceed to con- 
sider what this may be, it is well to define more strictly 
than we have yet done the relations obtaining between 
locomotive work and locomotive weight. Let us suppose 
that an engine runs 20,000 miles per annum, and that its 
average train load is 150 tons, we have then 150 x 
20,000 = 3,000,000 mile tons per annum. Let us 
assume the weights of two engines to be 40 tons and 


50 tons respectively, then “a = 75,000. That 


is to say, each ton of engine moves 75,000 tons of load 
one mile per annum ; and oo = 60,000. That is 


to say, each ton of engine moves 60,000 tons of load one 
mile per annum. On this basis it is clear that the lighter 
engine is so far the more efficient machine. We may 
now proceed to discuss the reason why a 50-ton engine is 
used instead of a 40-ton engine. 

In the first place, we may dismiss from our minds the 
conclusion that the additional weight is employed to get 
sufficient adhesion. That is not the case. We see 
single engines and four-coupled engines of the same 
weight, and hauling the same trains. We have not yet 
come in this country—although we are drifting that way 
—to building six-coupled express passenger engines, save 
for experimental purposes, so that there is an ample 
margin of weight still available on most railways for 
augmenting tractive effort without increasing weight. 
There are two principal factors which determine the 
weight of locomotive engines. These are, first, surface ; 
and, secondly, what we shall call the coefficient of 
repairs. These two taken together rule the designer. 
In the first place, surface settles the power of the engine. 
By this word we mean piston area, heating surface, grate 
area,andso on. It also plays a considerable part in 
determining the value of the coefficient of repairs, but we 
shall not for the moment further refer to this. It is 
rwseen yd to keep it well in mind that surface, while 
fixing the power of an engine, has nothing, taken 
alone, to do with weight. A given area of grate must be 
used to burn a given quantity of coal in a stated time, 
no matter what the grate weighs, and the weight of the 


grate will in no way affect the power developed. In the 


same way the weight of the tubes has practically nothin 
to do with the quantity of steam produced. The aa 
may be said of piston weight as affecting tractive pear 
We find then that, broadly speaking, the designer is tie 
up pretty tightly as regards surface. Indeed, that ig a 
curiously constant quantity on our railways. Take grate 
area for example. In modern first-class locomotives it 
varies between 18 square feet and 20 square feet, by fay 
the greater number of engines having the smaller grate 
But the range of variation is after all only 10 per cent, 
If we exclude a few particular engines, it falls to 
about 5 per cent. Heating surface and cylinder area 
again, are very fairly constant. It is clear, then 
that surface plays but a small part in fixing the variation 
in weights existing between engines doing the same 
work, or nearly the same work. It follows, therefore 
that the coefficient of repairs is the ruling consideration, 
Given any surface exposed to friction or wear and tear 
the thicker the plate whose surface acts, or is acted 
upon, the si it will last, and the fewer will be the 
repairs needed. Take, for instance, boiler tubes. These 
are worn out on the inside by the friction of flying 
cinders, which, so to speak, sandblast them; and outside 
by corrosion due to the action of bad water. The 
thicker the tube, the longer—other things being equal— 
will it last. Surface plays a part in settling the co. 
efficient of repairs in another way. The larger the 
surface of a journal, for instance, or a guide bar, the 
longer will it last, and so on. It is possible, on every 
well-managed railway, to prepare a statement of the 
number of hours per year during which a locomotive ig 
laid by for repairs, and this, compared with the ton 
mileage as stated above, will give what we have termed 
the coefficient of repairs, which is strictly analogous to 
the coefficient of safety allowed in bridges, boilers, and 
all structures subject to strain. The fewer the repairs 
the higher the coefficient. 

Thus it will be seen that, after all, this coefficient has 
more than perhaps anything else to do with settling the 
weight of a locomotive; for it may be taken for granted 
that the lighter an onane doing a given amount of work, 
the more frequent will be its visits to the repair shops. 
In modern locomotives, no doubt everything is very 
much stronger than it need be to stand the stresses to 
which it is submitted. Engines begin, for example, with 
tires 3in. thick, and they run until the tires are not more 
than lin. thick. Fire-boxes in the same way are much 
thicker than they need be for strength, when new. Some 
locomotives have connecting and coupling rods nearly 
twice as heavy as others. It will be generally admitted, 
we believe—indeed, it cannot well be disputed on any 
ground—that the modern locomotive has been made 
much heavier than its predecessors, not because it is 
more powerful, but because it is intended to need fewer 
repairs. But a point can be reached beyond which 
additional weight does no good, and every locomotive 
superintendent must settle for himself on his own lines 
when that point has been reached. To drag about the 
country several tons of unneces: dead weight is very 
far from being economical. The late Mr. Stroudley held 
that engines should always be made as light as possible, 
and that to keep them out of the repair shops, 
recourse should be had, not to increasing the 
weight of parts, but to excellence of workmanship 
and material. Others hold, however, that in thelong run 
the heavier a locomotive is the better; and that big 
surfaces require less care in getting up and hardening, 
and less lubrication than small surfaces ; that the lighter 
engine is a more delicate machine, and that although as 
good results may be got from it as from the heavy engine, 
that they can only be had when a superior and expensive 
type of men have charge of it. In the early days of 
Russian railways Messrs. Winans built certain loco- 
motives for the Czar which were paid for by the pound 
weight, like so much tobacco or sugar. It used to 
be said that these engines were cast whole, and that 
being taken out of the sand in the foundry red hot, 
water was put into the boilers, and steam enough gene- 
rated to run a trial trip. The jest shows what 
was thought of these engines. It is certain that 
they were enormously heavy for their power, cast 
iron paying very well indeed at 1s. 8d. a pound or there- 
abouts. After a time these engines were displaced by 
others of lighter make ; but it is well known that these 
soon succumbed to the tender mercies of Russian drivers 
and Russian winters, with the result that Winans’ 
engines were put again on the road, and did admirable 
service for many years. In this country, in the United 
States, and in Europe, we find a large body of opinion all 
Nome aaa in favour of the heavy locomotive ; and not 
ong since we heard it stated by an excellent authority 
that it would be found in the long run that a locomotive 
engine could not be made too heavy, because a great 
annual mileage was the one thing needed, for the simple 
reason that now and for some time past every important 
railway in the kingdom has been short of motive power. 
The locomotive superintendent who can get 30,000 miles 
per annum out of his engines will do with two of them 
what the man who runs only 20,000 miles a year requires 
three engines to do. Notwithstanding all this, we believe 
that it is possible to build engines wa are needlessly 
heavy. At what point redundancy of structure comes in 
is a question of not a little interest and some importance, 
which is well worth further discussion. 


466 
vee 


MORE WORK THAN WORKERS, 

For years the warning in England has been that the time 
would come when there would be far more workers than 
work. That danger it would be foolish to regard as altogether 
done with. For the moment, however, the difficulty is the 
other way about. There is more work than workers. In the 
silver, electro plate, Britannia metal, and certain classes of 
the cutlery craft, it was pointed out long ago that trade 
union limitations in respect of apprentices, conditions of 
working, and other restrictions would seriously militate 
against business in the long run. It has proved so. At this 
moment, owing to the lack of skilled craftsmanship in these 
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dallied trades, a great deal of work has to be left undone 
Sheffield, and possibly in other as well. And yet, 
ths with the admitted inability of Sheffield manufacturers 
. et what they need in workmen, the trade union restric- 
ae are not relaxed one whit. In fact, it is not certain that 
any loosening of the bonds would do any good now, as the 
oung men have drifted into other callings. But there is 
jittle doubt that if a more enlightened policy had been 
adopted in the past, nearly all the cutlery, silver, electro and 
;indred artisans might now have been enjoying more pro- 
<perous times on a greater scale than at any previous period 
in their history. Now to-day the trouble has passed from 
the skilled artisan to raw labour. In the iron and steel 
establishments, as well as in the rolling mills, orders are get- 
ting into deplorable arrears owing to the deficiency of labour. 
Many causes make for this condition of affairs. The principal 
of these, of course, is the briskness of business:all round. 
This has come at a time when there is more than a “ boom” 
in the building trade. Brick-manufacturing companies can 
afford to pay 40 per cent., and they are extending. their 
stocks in all directions. Being thus in a position demanding 
increased labour they can afford to compete keenly with the 
jron and steel firms for unskilled labour; and builders who 
require hodmen and similar hands are equally urgent in their 
requirements. The hot weather, too, is another reason why 
men prefer the comparatively easy work obtainable outside 
to sweltering at the furnace and the forge, or in the rolling 
mill. Another consideration is the high remuneration they 
get, which tempts them to mingle more pleasure with their 
toil; the whole, of course, making for less work and more 
play. It is reported that manufacturers in Sheffield are con- 
templating importing Swedish workmen to meet the emer- 
ency. Sweden is said to have more workers than work, and 
it is stated by Sheffield manufacturers who have been a great 
deal there that the workmen are poorly paid, while they have 
the advantage of some rudimentary knowledge of the manipu- 
lation of iron and steel. It is possible there may be some- 
thing in the idea; but we are old enough to remember 
atime when in the edge tool, saw, sheep shear, and allied 
industries, there was a similar dearth of labour. A leading 
Sheffield firm, with a name known the world over, set about 
importing German workmen, of whom there wasa surplusin the 
Fatherland. The effort fell through. Negotiations proceeded 
bravely for a time, but when the Teuton took to entering 
seriously into terms these were found to be so onerous that 
the idea had to be abandoned. Probably, if the Finns, 
smarting under the new order of things, were to be approached 
they would rather come to England than migrate to America. 
A wholesale importation of Swedish labourers, however, is 
not such an easy thing to arrange as it seems, and when the 
“pinch” comes the hardy home-loving Swede will in all 
likelihood prefer to remain on his own land to do the little 
work and receive the little pay he gets there rather than leave 
it to take up a new life amongst strange people across the 
North Sea. 
RAILWAY RATES FOR IRON. 


Tue present period of improved trade is apparently witness- 
ing scme revival of the railway rates agitation in the Mid- 
lands. This vexed question is indeed not likely entirely to 
die out so long as there are ironworks in Staffordshire, or the 
carriers remain so obdurate as now to the prayers of the 
freighters. The period of trade revival when orders from all 
quarters of the globe are being pressed upon manufacturers 
for speedy execution in large numbers, and when the 
acceptance of these same contracts is only checked by the 
heavy cost of getting to the ports, renders the anomalies 
under which the Midland firms find themselves labouring 
peculiarly hard to bear. Midland firms see the preparations 
which have been made by certain of their number for trans- 
ferring their plant and machinery to more favourably-situated 
districts in South Wales still going on; but it is only the 
most wealthy concerns which can afford an expensive transfer 
of this sort. Hence the main body still find themselves 
yoked and trammelled by freightage conditions so severe, 
they say, as to be unknown to any other ironmaking centre 
in the world. It is argued that the railway traffic charges 
which obtain in mid-England would not be tolerated by the 
ironmasters of Europe and America for an hour, and that had 
they existed in the past American and German development 
as iron and steel exporters would have been impossible. The 
Railway and Canal Commissioners have just been called upon 
for a decision in an appeal which Alfred Hickman, Limited, 
the important Staffordshire steel company of which Sir 
Alfred Hickman, M.P., the well-known champion of the 
railway freighters, is the leading owner, lodged against the 
London and North-Western Company to determine the 
legality of certain charges made by the latter for the con- 
veyance of certain descriptions of bar steel and iron. Under 
the Companies Act, Class B, the maximum rate which it 
is authorised to charge for bar iron or steel exceeding one 
cwt. for bar conveyed in four-ton lots, and in open trucks at 
the request of the trader, is 125d. per ton per mile for the 
first twenty miles. Now the company has been in the habit 
of charging 1-80d. per mile for angle bars, tee bars, and 
channel bars, on the ground that they came under Class C, 
for which the higher rate was authorised. The difference 
between the two charges, although little more than a half- 
penny per ton per mile, was understood to represent a large 
sum of money annually, owing to the magnitude of the traffic. 
The decision of the commissioners is that in future channel 

lates are to be treated as angle plates, but as to the flat-rolled 
rs it will have to be determined on each consignment whether 
they are angle bars or not. On the main issue, therefore, 
the appeal was not successful, but the case has done good 
service in calling attention to the inconsistency of the exist- 
ing classification, and in any future revision of the schedules 
the change desired will be made. 


IRON TRADE DISCOUNTS, 


Wuat is to be the outcome of the present disagreement 
upon the discounts question in the finished iron trade? The 
— impression is that the movement, which seemed to 

strong at first, has ended in nothing. The promoters, 
however—or at least some of them—protest against such a 
teading of existing appearances, and declare that, though 
scotched, the question is not yet killed, much less buried. 
The agitation had its rise in the efforts of the pig iron 
makers following upon the example of the coalowners to 
obtain net prices for their products instead of continuing 
to allow the usual 24 per cent. discount. Other raw 
materials also were r up, and net prices were regarded 
as another means of adding an additional profit to the 
already considerable advances that were being rendered 
possible by the trade improvement. 


Now that upset has | 


Derbyshire ironmasters, who thought they had the ball at 
their feet, and that the finished iron trade at large declined 
to co-operate in depriving consumers of the hitherto received 
24 per cent. discount on monthly cash settlements, and 
which in the case of merchants amounted to 34 per cent., 
the question arises, What is to be the future policy of the 
abolition firms? Will the proprietors of the 800 puddling 
furnaces who are understood to be opposed to change 
alter their way of thinking and come round to the views of 
the rest of the trade, or will the owners of the 750 furnaces 
who are opposed to merchants continuing to receive discount 
carry their convictions into their every-day business inde- 
pendently of any course their competitors may take? This 
is the problem which is just now agitating Midland and 
South Yorkshire iron circles, and the other districts are 
looking on curiously. Lancashire is understood to be 
almost unanimous against discount withdrawal, and though 
Scotland is quoted as a supporter of abolition, it appears 
that this only applies to bar iron, and that sheets and plates 
and other descriptions are still subject to the usual discount. 
The moving spirits in the late agitation declare that an 
extension of the demands by the pig iron makers for net 
prices will force the hands of the non-assenting firms. But 
unless this takes place it seems to us that the scheme is 
virtually defunct. 


NAVAL INTELLIGENCE, 


Certain of our morning and evening contemporaries 
catering sensations for the reader, sacrifive accuracy in the 
manufacture of news, especially in the case of naval matters. 
Notable examples have been published within the last few 
days. Here is one:—‘‘ TheAdmiralty have passed plans for an 
entirely new class of battleship to be laid down at Devon- 

rt, in November, on the slip on which the Bulwark is now 

uilding. She is designed by Sir W. H. White, Director of 
Naval Construction, and although of a thousand tons less 
displacement than the Bulwark, will be the longest and 
broadest battleship ever laid down in a Government dockyard. 
Her total cost when completed and ready for sea is estimated 
at £1,150,000. Her speed will be a knot in excess of any 
exis‘ing British battleship.” The truth is that the new 
battleship to be laid down at Devonport is simply another of 
the Duncan class, four of which are being built by contract, 
two at the Thames Ironworks, one at Palmer’s, and one at 
Laird’s. It has been stated that two enormous wire guns, 
16-5in. calibre and weighing 62 tons, are being made for the 
British Navy at Elswick. There is not a syllable of truth in 
this story. Much has been made of a statement to the effect 
that the Admiralty has at last taken up the Niclausse boiler 
and fitted it in the Seagull. Now, asa matterof fact, the 
Seagull had Niclausse boilers put into her three years ago. 
For reasons not made public, but connected, we understand, 
with her machinery, the trial of these boilers only began a 
few weeks since. It must be understood, however, that they 
are of anow old type, and do not represent the latest patterns 
as fitted inthe French navy. 


THE BULLFINCH DISASTER, 


WE give in another place the evidence taken before the 
coroner, as reported in the Times, of Mr. Tyacke, who was in 
charge of the engines of the Bullfinch at the time of the 
breakdown. As the investigation has not been concluded we 
refrain from much comment, but we desire to direct the 
attention of all steel experts to the extraordinary behaviour 
of the steel connecting-rods. It has been supposed that the 
mysteries of steel were matters of history; but it is some- 
thing at once strange and new to find rods, supposed to be 
exposed to longitudinal stress only, splitting lengthwise. 
The hypothesis which will explain this phenomenon has yet 
to be framed, and no attempt at a solution can be made with 
a chance of success until we know precisely how the rods 
were made. Usually connecting-rods are forged in one piece 
and slotted out. If the Bullfinch rods were thus made, their 
longitudinal failure is very mysterious. 


WORKMEN’S COMPENSATION CASE. 


July 28th.—In Glasgow Sheriff-court.— Plaintiff, Donald McMillan ; 
defendants, Barclay, Curle, and Co. is was a claim by the 
plaintiff for compensation in respect of an accident he met with 
while employed by the respondents on the ship Ismore, then lying 
in Prince's Dock. The Ismore had been launched from the re- 
spondents’ shipbuilding yard some time before; had thereafter 
been taken up the river to Prince’s Dock, there to be fitted and 
completed is arr tt was for the convenience of the 
respondents, who had no private dock of their own in which the 
vessel could be conveniently finished, and who had therefore to 
use a public dock. It was admitted that the accident by which 
McMillan came by his injuries arose out of and in the course of his 
employment on the Ismore, and that he had been wholly incapaci- 
tated for work since ; but it was represented that the respondents 


were absolved from responsibility for the accident, inasmuch as it 


did not happen in their yard, but in Prince’s Dock, which is a 


public dock. The Sheriff, in finding for the pursuer, based his 
judgment on the following provision contained in Sub-section 3 of 


Section 7 of the Act:—‘‘ A workman employed in a factory which 
is a shipbuilding yard shall not be excluded from this Act by 
reason only that the accident arose outside the yard in the course 
of his work upon a vessel in any dock, river, or tidal water near 
the yard.” He found, on a sound construction of this clause, and 
having regard to all the circumstances, that the accident occurred 
when the ship in question was being finished in a dock ‘‘ near the 

ard,” therefore 

im compensation at the rate of 17s, 3d. per week, with expenses. 


TENDERS. 
EWELL SEWERAGE, 

Name. Address. 
Mr. Dunmore... Crouch End .. - 88,165 
Mr. Jas. Dickson. . St. Albans... 26,267 
Mr, Adams .. Wood Green .. - 28,097 
Messrs. Binns os Wolverhampton .. .. 23,000 
Mr. F.W. Trimm .. .. Dorking .. .. 21,759 
Messrs. B. Cooke and Co. . Westminster .. 20,870 
Mr. Geo. Osenton .. .. .. Westerham . 20,662 
Mr. John Jackson 
Messrs. Wilkinson Bros. .. Finsbury Park, N. .. 19,800 
Messrs. R. Ballard, Limited eae 19,359 
Mr. 8. Kavanagh... .. .. .. Surbiton Hill.. 19,090 
Tottenham .. . 18,887 

essrs. E. Parry and Co... Walham Green 17,800 
Mr. H. Holloway... .. .. Wolverhampton 17,187 


; Tu Novosti announces that the definite fusion of the 
come, as come it undoubtedly has, to the calculations | Department of Railways with the former Administration of the 


of the Staffordshire, Shropshire, South Yorkshire, and | State Railways is now an atcomplished fact. 


alone. 
cutting a temporary channel through the obstacle by means 


ecided in favour of the pursuer, and awarded 


WATER-JET DREDGING IN THE RHINE. 


THE navigation of the Upper Rhine is liable to consider- 
able interruption, especially during periods of falling water, 


from the sudden formation of sand and gravel bars, which - 


converting the waterway into a chain of pools separated by 
obstacles which for the time are impassable. The removal of 
these obstructions by bucket dredgers is a very slow process, 
from eight to fourteen days being required for clearing out a 
single bar, and as there may be ten or twelve cf them to be 


Flushing Pipe | Atm. Pressure. 


operated upon at once, the loss of time must be very great, 
even in the event of there being a sufficient number of 
dredgers available. The damage to trade in 1898 due to 
irregular navigation is stated mm a Report of the Chamber of 
Commerce of Strasburg to have exceeded £7500 for that city 
As a remedy for this state of things an appliance for 


—_, 
Flushing Pipe 1,5 Atm. Pressure. 


of water jets which can be carried by the towing steamer and 
brought into use by her own steam power when required has 
been designed by Mr. Kretz, of Carlsruhe, and was tried ex- 
perimentally at Strasburg in December last. The arrange- 
ments, which were of a somewhat makeshift character, were 
placed on board a tug-boat, the Katherina, of Mannheim, 
85°3ft. long, 16°4ft. broad, and 5°3ft. maximum draught of 


water Ling 


Flushing Pip 


Atm Pressu 
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water, and are shown in principle in the sketches Figs. 5and 6. 
They include two Blake steam pumps of a joint capacity of 
2650 gallons per minute, at 5 atmospheres pressure when 
making 75 revolutions per minute, and taking 133-horse power 
to drive them. These are placed on deck near the bow, 
draw water from the river through the 10in. suction pipe B, 
and discharge it through the 18in. pressure pipes D, into the 


Fig.4. 


SSG 
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—» Pressure, 


flushing pipes E, which constitute the actual dredging arrange- 
ment. Each flushing pipe is 54in. in diameter, 30ft. long, 
and has 100 holes ;*;in. in diameter bored through it, about 
4in. apart, pointing backwards. The pump connection is 
made in the middle of each tube, and two stop valves 
are placed in the junction box, so that the discharge may 
take place either though all the nozzles or may be cou- 
centrated on the front or back half as required. When 
in use the flushing pipes are suspended by wire ropes 
I. L, near the bottom of the river, as shown on the plan, 
and the material displated by the jets in front mixes with the 
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water from the hinder nozzles, and is carried away for the time 


by the current, a screen board J being placed along the top | 


of each pipe to deflect the shingle to the outside. The neces- 
sary forward motion of the ship is obtained by warping with 


a windlass upon an anchor laid out ahead. The experiments | 


were made in the Rhine at Strasburg, on December 22nd and 
23rd, 1893, under most unfavourable conditions, having been 
delayed by fog at the beginning, and brought to a stand by 
the freezing of pumps at the end, and owing to the insuffti- 
cient strength of the steamer’s deck it was not possible to 
apply more than 55-horse power to the work, out of the 133- 
horse power available. Notwithstanding these disadvantages, 
an old and well-consolidated 
bar lying outside of the regu- 
lar channel in 4-9ft. of water 
was loosened sufficiently by 
one hour’s work to form a pas- 
sage 330ft. long and 30ft. to 
40ft. wide, with a minimum 
depth of 5 9ft., and had it been 
poszible to drive the pumps at 
full speed, probably a foot 
more would have been obtain- 
ed. Such a channel although 
narrow could be perfectly well 
traversed by boats 15ft. broad 
if carefully towed. The trial 
was stopped by the insufficient 


| during the process of coupling. He had no particular point 
on which he condemned these couplers. ey were intro- 
duced some years ago on the Fast, Coast for passenger work- 
ing, and his company liked them very well indeed, and, as far 
as he knew, the general travelling public were contented with 
them. Then referring to wagons, there was a number of 
special wagons for special purposes on his railway. The 
standard of safety was maintained in all classes of trucks. 
They were not building or receiving on to their line any 
private owner’s wagons which departed considerably in 
structural arrangements from the standard specification ; 
and as regarded old trucks, they found that private owners 


Fig.S. 


height of the screen boards, 
which allowed the shingle to 
pass over them and deposit in 


a belt about 4ft. broad under 
the ship’s bow, and so brought 
her to astand, but the obstruc- 
tion was immediately removed 
by the river current when the 
flushing pipe was slightly 
lifted. On the second day’s 
trial the same thing occurred 
after working over a length of 
about 500ft. The results ob- 
tained were sufficiently pro- 
mising to induce the munici- 
pality of Strasburg to continue 
the experiments upon a more 
extended scale under the in- 
ventor’s direction. 

The proper proportioning of 
the pressure to the resisiance 
in this method is a matter of 
some delicacy. In the original 
experiments made at the Carl: - 
ruhe waterworks it was found 
that the useful effect was 
greater with a pressure of 1 


atmosphere in the flushing pipe 


than with 50 per cent. higher 
pressure and a proportionately 
larger expenditure of water. 


In the former case, as shown 
in plan, Fig. 1, the issuing jet 
euts a shallower groove, and 
the displaced material flows 
away more freely in the direc- 
tion a, 6, than in the second, 
Fig. 2, where the gouging action 
being stronger, the jet is de- 
flected and thrown back, so as 
to interfere with that coming 
from the nozzle behind it. 
The same thing is also true as 
regards the vertical motion ; 
with the higher pressure, 
Fig. 4, there is an unnecessary 
upward motion in the jet, 
while with the lower, Fig. 3, 
it is drawn downwards to do useful work on the bank. These 
considerations point to the use of centrifugal pumps as best 
adapted for the work, but the greater handiness and cheapness, 
as well as the reserve power, of steam pumps, makes them 
preferable for actual use. 


AUTOMATIC COUPLERS. 


Tur fourteenth sitting of the Royal Commission on 
Accidents to Railway Servants was held at the Surveyors’ 
Institution on Wednesday, August 2nd. The case for the 
railway companies was continued, Mr. Samuel W. Johnson 
being recalled and further examined. He did not agree with 
Mr. Constantine’s evidence as regards dead-buffered wagons, 
which was to the effect that these should all be at once 
destroyed. His view was that the traffic of the country 
would be crippled by such a proceeding, which would involve 
6000 wagons on the Midland Railway alone. He was further 
of opinion that, as regarded danger to men engaged in 
coupling and uncoupling, there was not much to choose 
between dead-buffer and spring-bufier wagons. To a short 
man it might be a trifle more difficult to use the pole with 
dead buffers, but to a tall man he considered that there was 
practically no difference at all. Ifa man got between either 
kind of buffer he might be killed. Solid buffers, however, 
might cause greater injury, and he was wishful to get rid of 
anything which might cause injury. Still, he thought the 
dead-buffer wagons might be allowed to die a natural death, 
spring-spindle buffers being put on as the trucks came up 
for renewal. 

This concluded Mr. Johnson's evidence, and the next 
witness was Mr. George S. Gibb, general manager of the 
North-Eastern Railway. He has had, in one position or 
another, twenty-two years’ experience of railways. Mr. Gibb 


was examined at considerable length, and his evidence is of | 


great general interest. Inasmuch, however, as the majority 
of his evidence bore only upon the question of State control 
of railways we do not propose to go through it in 
detail. There, nevertheless, are one or two points 
which can be usefully referred to. On the question 
of standardising wagons the witness was of opinion 
that this was proceeding satisfactorily. He thought, if it 
were to be hastened by taking the matter out of the hands 


of the skilled railway officers who at present were charged | 
with it, and putting it into the hands of the Board of Trade | 


inspectors, that the step would be regretted. On the North- 
Eastern Railway there was a certain amount of stock which 
was fitted with automatic couplers. He had not received 
any complaints from passengers of any injurious shocks 


WATER JET DREDGING APPARATUS 


were rapidly improving their stock. Old and imperfect 
wagons were dying out. In the northern division of the 
line they worked practically with their own trucks, but in 
South Yorkshire there were a good many private wagons. 
Both railway companies and private owners put a high class 
of work into their rolling stock, and they found that, on 
the whole, private owners showed themselves very ready to 
entertain any objections which the railway company might 
raise to the wagons they sent. 

Supposing a theoretically perfect automatic coupling to be 
found, this would decrease one kind of accident, but it might 
not decrease accidents as a whole. He took exactly the same 
position as other railway witnesses had done. He was not 
prejudiced against any mechanical improvement which could 
be designed. Hethought that in England the general feeling 
had been against automatic coupling. The railway com- 
panies had been trying their utmost to find something suit- 
able, but up to the present they had not got anything which 
anyone was prepared to adopt. His company especially had 
been giving a large amount of attention to automatic 
couplings, and the experience in America had proved valu- 
able. He said that it was impossible to prevent carelessness 
in workmen. Railway work was such that carelessness was 
especially injurious. Railway companies did their best to 
remove preventable causes of accident, and he was of opinion 
that if the companies were interfered with by the State it 
would produce worse results than at present. Mr. Gibb 
handed in two tables, in one of which it was shown that the 
number of fatal accidents to all workmen connected with 
shunting operations had fallen from 3-71 per 1000 in 1872-3 

_and 4 to 1:24 per 1000 in 1896-7 and 8. The other table 
| showed how that in coal mines the numbers had fallen from 
2-39 per 1000 in 1876-1880 to 1°37 in 1896-7 and 8. 

At the close of the proceedings it was announced that 
though the railway companies had other witnesses to bring 
forward, yet, inasmuch as the evidence more or less covered 
| ground already traversed, and with a view to saving time, it 

was proposed to close the case for the railway companies at 

this point on the understanding that if, later on, it was 
| deemed advisable to call further evidence, this would be 

permitted. The Chairman of the Commission was understood 
| to acquiesce in this proposition. 

The fifteenth sitting was held on Thursday, August 3rd, 
also at the Surveyors’ Institution. The first witness was 
Mr. Thomas Forster Brown, Member of Council of the 
Institution of Civil Engineers, Chief Mineral Inspector 
'for the Commissioners of Woods and Forests, Mineral 
| Inspector for the Duchy of Cornwall, and under the Com- 

missioners of Woods, the Deputy-Graveller of the Forest 
| of Dean. He had been deputed by the Mining Association 


of Great Britain to give evidence on its behalf 
Commission. He commenced his evidence the 
description of the management of wagons in collieries ae 
recollected the pole coming into use for the purpose qf 
coupling, and when asked which was, in his opinion, the Bes 
existing coupling, said, ‘‘Gedge’s loose-link coupling = 
doubtedly.” There was, he thought, no difficulty of usi ni 
the pole with this ore: Of course, the pole could iS 
used with the D coupling when the D shackles did not stick 
He had no data to go upon, but he was of opinion that there 
is a very great saving in accidents, both fatal and non-fatal, 
due to the avoidance of going between trucks to coy 9 
There was no doubt that if it could be avoided it would be 
most desirable to do so, The pole, however, was by no 
means universally used in collieries. Its compulsory use 
where required, would tend to an increased saving in life 
and limb. It is not made as much of as it might 
be. His practical knowledge led him to believe that 
as far as collieries were concerned, automatic coupling 
by impact could not possibly be used in this country, He 
did, however, think that it was possible, and very like} 
probable, that a coupling may be designed which can {2 
operated by hand outside the truck altogether, and it would 
have the great advantage over automatic couplers in that the 
man who operated it would be able to see in what condition 
the coupling was. He had no practical knowledge ag to 
whether dead buffers were more Soper than spring buffers, 
but undoubtedly the latter reduced reakage of goods carried 
and, moreover, increased the life of the rolling stock. He said 
that he saw no objection to bringing the dead buffer wagons 
to an end, provided that this could be done judiciously, ang 
without great stress. He thought it would be quite im. 
practicable to adopt a larger wagon than one of ten tons jn 
this country. The collieries, steel, and manufacturing works 
and the shipping arrangements were all designed for ten-ton 
wagons, andit would beimpossible toalterall these. Then, turn. 
ing to the subject of accidents, he calculated that there were 
15,000 persons employed in coupling and uncoupling opera. 
tions in colleries. During 1896-7 and 8, eight fatal and 79 
non-fatal accidents occurred. These figures were set out in 
tables handed in by witness. The colliery companies were 
anxious to do allin their power to preserve life and limb; 
they did not object to doing anything which was certain to 
attain these ends. The question of expense did not control 
or influence them on this point. They, however, thought it 
would be very hard to be compelled to adopt anything thought 
likely to save life and limb without its atm shown that it 
could be fairly applied to their circumstances. They did 
object to the automatic coupling, because, as far as they 
could tell, it would not suit their purpose. He himself looked 
upon the automatic coupling, as applied to mining operations, 
as entirely out of the question. Curves in colliery sidings 
were very sharp—sharper than on the public railways. It 
would not be possible to alter these curves without 
Mf great difficulty. As appendices to the tables he 
h handed in, witness had given details of how the 
accidents set out in the tables had occurred. Not one of 
these accidents could, in his opinion, have been averted by 
the use of automatic couplings. One of the great disadvan- 
tages of automatic couplings, in his opinion, was that they 
couple without personal inspection and uncouple without 
exper inspection. With a large amount of rolling stock 

e considered this an element of risk. Sometimes, too, the 
wagons would couple together of themselves when they were 
not meant to, and this would be inconvenient. He did not 
believe that the automatic coupler would reduce the 
number of men necessary to work a colliery siding; and, 
moreover, he thought it of paramount importance that there 
should be someone to inspect each coupling operation. 
Danger might not arise at the place where the coupling is 
done. The mechanism might hold good for 100 miles and ie 
give way if not quite securely adjusted in the first instance. 
As regarded uniformity of the private owners’ wagons he 
thought that, broadly speaking, uniformity is desirable, but 
in carrying out that care must be taken to do it theoretically, 
with proper regard to practical conditions and with reason- 
able discretion. 

After Mr. Leonard Walter Thomas, in charge of the 
Statistical Department of the Home-oftice, had spoken to a 
certain table which had been prepared by him, the next 
witness, Mr. William Frederick Butler, the managing 
director of the Vron Colliery, and chairman of the associa- 
tion of Private Owners of Railway Rolling Stock, was called 
and examined. He regarded the D coupling as practically 
the only source of danger in the present mode of coupling, 
and himself is dispensing with it entirely. The Association 
of which he was chairman had also recommended to its 
members that they should dispense with this form ofcoupling. 
At his colliery there was a 44 chain curve on a gradient of 
lin 16°5. Coupling and pa ge operations were here 
carried out with the pole. He did not know of any sharper 
curve on which shunting took place or where the pole was 
used. It was about the sharpest curve he knew of which a 
railway engine could get round. The remainder of the 
evidence of this witness for the most part touched upon 
subjects which had already been gone into during previous 
sittings of the Commission, and threw no new light on the 
inatter. 

The next witness was Mr. Alfred Slater, the general 
manager of the Gloucester Railway Carriage and Wagon 
Company. This company lets out wagons on hire to various 
colliery companies. It, besides, maintains and repairs 4 
large number of wagons, the total number dealt with being 
21,000. In his opinion, private owners’ rolling stock was 
kept in just as good repair as was that of the railway com- 
panies, and he thought that the absence of uniformity existed 
no more in private owners’ wagons than in railway com- 
ary wagons. Prior to 1899, various railway companies 

ad different requirements which the private owners using 
the lines had to adhere to, and this accounts for a great deal 
of the lack of uniformity to-day. In common with several 
witnesses who had gone before, he did not think that dead 
buffers affected the safety of railway servants. The reduc- 
tion in the number of accidents was coincident with a large 
increase in rolling stock, so that really the reduction was 
proportionally greater than it seemed. As representing ® 
carriage-building company, he would have no objection 
whatever to a coupling being recommended to the Commis- 
sion if it were simple, uncomplicated, and certain in action. 
It must, however, be distinctly simple and uncomplicated. 
He thought that the different height and the different shapes 
of the wagons in use would make automatic coupling very 
difficult. Indeed, it seemed to him that, with British 
rolling stock, it would be impossible to use such a coupling 
as was the American coupling. He had not seen any 


coupling which he thought suitable to Englieh rolling stock. 
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itted couplers to wagons for clients. One was being 

sabes Oe po worked from the side of the wagon for 
fit coupling, and was automatic as oo coupling. 
wife Henry Hart, the manager of the British Wagon Com- 
wr vas then called. He said that he agreed with the 
pony of Mr. Slater. Mr. George Cooper Lockett —-a 
director of the Lockett’s Merthyr Collieries—was also called, 
nd bore out Mr. Slater’s evidence. y 
. This terminated the evidence given to the Commission. 

The Chairman, after the members of the Commission had 
deliberated a short time in. § cme gave out the following 
announcement :—“ As the evidence presented to the Commia- 
sion is now concluded, we adjourn our sittings. Those sit- 
tings will be resumed on a date hereafter to be fixed. The 
Committee appointed for the examination of improved 
couplings will, during our adjournment, continue its investi- 
ation. The action of that Committee is somewhat im- 
ortant, and will be communicated to inventors who are 
vesirous of presenting their views to this Commission, and, 
if it is any convenience, the nature of that communication 
will be handed to the Press. On the day that we meet again 
I do not know that the meeting will be public. We shall 
have to meet for deliberation. If any further evidence is to 
be taken, full notice will be given.” 


= 


RAILWAYS IN ASIA MINOR. 


Tue official Press of Russia has of late been greatly exer- 
cised by the rumour that German capital will shortly under- 
take the extension of the Angora Railway to the Persian 
Gulf. Ten years ago Russia obtained from Persia a conces- 
sion for five years to build railways in the Shah's regions. 
This concession was in due time renewed, and is now about 
to lapse. It is not a matter for great surprise that Russia 
has not seen its way to make use of this concession. For the 
last eight years the construction of the great Trans-Siberian 
Railway and the military organisation and extension of 
Russia's possessions in Central Asia have been an immense 
and constant drain upon the Imperial exchequer, and the 
Czar’s advisers evidently were of oe that, in the true 
spirit of Asian dilatoriness, it would be time enough to think 
about constructing railways in Asia Minor when Russia’s 
position was assured in the Far East and in Central Asia. 

It is curious to observe in the clamour now raised in the 
Russian Press that the outside world is asked to contemplate 
the probability that German enterprise, in continuing the 
Angora Railway to the Persian Gulf, will seriously affect 
Russia’s commercial interests in Asia Minor. According to 
the Novo’ Vremya, the construction of the projected line of 
railway would make Germany one of the Great Powers, for she 
would hold in her hands the key of the Old World, and 
Russia must act at once in order to protect her threatened 
interests. ‘In the first place there is the inevitable com- 
petition to which this German line of railway will give rise 
with the Siberian Railway, and then come the markets of 
Persia and Afghanistan, which are certain to pass from the 
hands of Russian traders into those of the astute and enter- 
prising German merchant.” The world has yet to learn that 
Russia allows commercial considerations to play any great 
part in her ideas of constructing railways ; it might even be 
said that in this respect the Imperial authorities are in- 
fluenced mainly by the policy of “ political expediency.” 
The commercial competition thus foreseen by Russia is put 
forward simply as a stop-gap. Time and money are both 
wanting to carry out the ambitious schemes of the extreme 
section of the r’s ministers, and to gain at least time, 
there may now be in Asia Minor a repetition of the methods 
so successfully made use of by Russia in the Far Kast. 

But if Russia could prevent English and German capital 
from building the projected railways, is it to be expected 
that Russia herself will construct these railways? The answer 
gives us the keynote of Russia’s attitude in the matter. No; 
Russia’s aim, for which the original concession was obtained, 
is sooner or later to construct a line of railway from Enseli, 
eighteen miles north of Resht, and on the south-western 
shore of the Caspian Sea, in a south-easterly direction to 
Teheran, and thence either due south to Bushire, on the 
Persian Gulf, or south-east to the frontiers of Beluchistan. 
The distance between Resht and Bushire is about 630 miles, 
and such a railway would at once put the Caspian Sea into 
direct communication with the Persian Gulf. The advan- 
tages of such a connection would be strategic and entirely in 
Russia’s favour, for it would be simply the prelude to the 
acquisition by her of the Persian port of Bender Abbas or 
Gambroon on the Strait of Ormuz, and then Russia's long- 
cherished desire to secure « ‘‘ window on the Indian Ocean” 
would be obtained. Russian statesmen make no secret of the 
importance of Persia as a military base for use in a Russian 
attack upon India. Just five years ago the late General Annen- 
koff,to whom Russian railway extension in theCaucasus owes 
so much, stated that he was of the opinion that Persia was 
essential to Russia in enabling her to acquire an outlet on the 
Indian Ocean, and the construction of railways in Persia by 
Russia was only a question of time. Since this interview 
Russia has spared no pains to get Persia within her power by 
every kind of intrigue; but we have yet to learn that the 
Shah is willing to see his kingdom gradually absorbed into 
Russia’s Asian territory, and thereby made to serve ulti- 
mately as the final stage in Russia’s plan of campaign 
against India. 

Viewed from a purely commercial aspect, the construction 
of direct railway communication across Asia Minor to Bagdad 
by English and Roman enterprise would undoubtedly seriously 
affect Russian trade, which in its present state of develop- 
ment is unable to contend successfully with foreign competi- 
tion. Of her chief article of export—namely, wheat and 
other cereals—Russia at present exports to the value of about 
30,000,000 roubles to Egypt and the Balkan States, and it is 
to be taken for granted that these markets will be closed to 
Russia when once the Anatolian Mesopotamian line is 
opened. The only commodities then left for Russia to supply 
to Asia Minor would be sugar and naphtha. The present 
value of these two articles of export to this region annually 
is about 5,500,000 roubles, of which sum 500,000 roubles 
represent the sale of naphtha. The exportation of sugar 
from Russia to Asia Minor is seriously threatened by French 
competition, which is gradually driving Russian sugar from 
the markets of Northern Persia, and will in all probability 
find an ever-increasing market in Mesopotamia as the means 
of communication aredeveloped along this great highway of the 
Old World. However, Russia is resolved to makea bid ostensi- 
bly for the Persian markets, and the most recent reports from 
St. Petersburg are to the effect that Russian private enter- 
prise has obtained a concession for constructing a line of 


railway from Enseli to Teheran, and that the undertaking has 
received an assurance that it will have the fullest support on 
the part of the Russian Government. 


DOCKYARD NOTES. 


Iv cannot be said that the mancuvres have done much, 
save to demonstrate the utility of wireless telegraphy. The 
use of this in the quite immediate future promises to be 
great, and its probable ultimate evolution opens a new field 
in naval strategy—and an entirely new field. The mere 
telegraphing from one place to another is of small account, 
nor do we see much in the contention that while ordinary 
cables can be cut, the Marconi one cannot, for a similar 
reason to that which tells us why cherubs cannot sit down. 
It is very certain that means to tap, divert, or destroy wire- 
less messages will be evolved and brought to a fine art very 
quickly now that the system stands proved to have warlike 
uses. We may look, too, for an increased attention to ways 
and means for destroying ships’ masts and so forth. 
Altogether, so far as naval bases are concerned, we do not 
believe that the absence of cables, no matter to what pitch 
the wireless system may be brought, will make any very 
appreciable difference—cables are a good deal more easily 
cut in theory than in practice, apart from the probable 
evolution of anti-Marconi machines referred to above. 


None the lesg, the system holds immense possibilities now, 
which progress in invention will extend, not alter. In the 
past, head-quarters have only been able to communicate with 
fleets in ports, or else by means of despatch vessels. With 
wireless telegraphy that communication is possible at sea. 
As yet, the distance that can be communicated over is not 
great, but in comparison with other methods—saving search- 
lights, which are troublesome by reason of the attention they 
attract—it is immense. To send signals across, say, the 
Atlantic might be very useful, and eventually may become a 
fait accompli, but for practical purposes the transmission of 
invisible signals through fog, or at night, is a thing nearly as 
great, because no other means or, at any rate, no means 
that will not attract attention, exist. Fog, though we are 
apt to disregard it, is one of the most potent factors that 
have to be considered in naval strategy, especially in home 
waters. Eventually, if not immediately, the result of wire- 
less telegraphy being adopted will be to “put the cards on 
the table”’ in naval strategy. 

Iv will not necessarily make war easier, rather it should 
create certain fresh difficulties. Tapped cables and spurious 
pigeon-post messages already offer an immense field to an 
ingenious commander, and it is unfortunately only in theory 
that these are to be rendered null and void by secret codes 
and cypher systems. Still the odds are that we shall gain 
more than we shall lose by it. 


REGARDED as operations, the manceuvres, owing to the 
fog, have failed to prove even the little that they might have 
done. For political purposes it is not clear that our corn 
ships can come without risk, but from the practical stand- 
point it is twaddle. We have, in a previous issue, already 
dealt with certain false premises in the “ general idea,” but 
it is not difficult to multiply them almost indefinitely. The 
fact that we should use all the swiftest vessels as corn ships 
need not be insisted on; if slow vessels can get through 
swifter ones should stand to do so more easily, but on what 
possible analogy to realism was the rule, swift destroyers one 
side, slow torpedo boats the other, based ? 


Tur cruiser Calypso is to be commissioned shortly to 
replace the Volage in the Training Squadron. It is difticult 
to mention a more vivid instance of warship evolution than 
one of the “‘C”’ class—the earliest effort at the “ protected 
cruiser ’’—and a cruiser of to-day. Une wonders now how 
on earth a ship ever came to be built with the guns packed 
so closely as they are in the Calypso and her sisters. We 
suppose it was possible to work them all at target practice, 
but in action it could hardly be done, while a single small shell 
would kill or disable every man at the guns. There are few 
of us who cannot remember when the “‘C”’ class, if they did 
not represent a “ iinality” in cruiser construction, at least 
stood for something very good. In looking at their batteries, 
which now strike one as so absurdly arranged, the question 
naturally arises, ‘‘ How long before the cruisers of to-day 
will seem as utterly ridiculous?’ Yet it is exceedingly 
difficult to conceive of much in the way of improvement. 


Iv is reported that the new Russian ironclad Kniaz Potemkin 
Tavsitchesky, which is designed to carry sixteen 6in. auick- 
firers in her secondary armament, will mount these guns 
upon a system of double mountings devised by Canet some 
eighteen months ago. By this system one crew can manage 
a pair of guns, and each of the two guns practically bears on 
exactly the same spot. It may be claimed that this will 
double the hits, but it will, of course, to the same extent 
double the misses. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves — eee 


HIGH-PRESSURE CORNISH ENGINES. 

Sin,—It seems to me that Mr. Mark Robinson has, in your last 
impression, claimed for the Willans engine that which it does not 
possess, namely, the Cornish cycle. It requires no small stretch of 
mechanical imagination to find identity between a high-speed 
triple-expansion rotary engine and the highly specialised Cornish 
engine ; and J think it would be interesting if Mr. Robinson 
would definitely state in what way the Willans engine is a Cornish 
engine. 

The peculiarity of the latter is that each double stroke is a com- 
plete cycle, separated by a considerable time interval from the 
next double stroke. Now, the Willans engine is neither more nor 
less than a triple-expansion single-acting engine. What you have 
termed the frigorific, or cooling influence of the condenser, is no 
more cut off from the steam which just enters from the boiler in 
the Willans than it is in any other form of triple-expansion engine. 
The high-pressure cylinder does not exhaust into the condenser, 
but into an intermediate receiver, the action of which introduces a 
totally different cycle from that of the Cornish engine. 

Again, if we take the Bassett “— of Mr. Davey, however 
admirable this may be, it is not a Cornish engine ; it is really a 
continuous - ex ion Woolf engine, the cut-off in the low- 
pressure cylinder taking place, of necessity, very late. It cannot 


take place early unless the weight of the pump spears is very 
great. The bare fact that pen. passes Poon a to the 
eee ad it does not make a Cornish engine of it. In the 

tt mines engine the pressure in thé high-t ure cylinder 
falls continuously as the low-pressure cylinder fsa it off, and 
the high-pressure cylinder is never in cOmmunication with the 
condenser at all. It isnot a Cornish engine. In the same way, 
the low-pressure cylinder is worked, not with a cut off, but with 
a continuous expansion, precisely like a Woolf engine. Both the 
Willans engine and the Bassett engine are, no doubt, highly 
efficient and excellent machines ; but neither the one nor the 
other is a Cornish engine, and Cornish mine captains, if there are 
any —_ will use pretty strong language if they read this corre- 
spondence, 

Talking of mine captains, I may say that if Mr. Bickle had 
shown the di which he sent to you to any mine captain, he 
would have been told that the apparent point of cut-off in a 
Cornish diagram is not necessarily the true point of cut-off. The 
apparent point varies with the rate at which she comes indoors. 
But the reasons for all this it would take a | time to explain to 
the younger generation, while to old men like myself, used to 
the Cornish engine and its ways from my youth up, it seems the 
simplest thing in the world. 

1 doubt that Mr. Robinson has ever seen a real Cornish engine 
at work. There are some machines so called at work in London, I 
believe, though I have never seen them, which are called Cornish 
engines. These all draw from small depths, and we may search 
in vain for the 300 tons or so of spears and balance bobs, which 
render good ranges of expansion possible. OLD RoBertT, 

Truro, August 8th. 


Sir,—I too am sorry to trouble you further on this subject, 
but as my first letter gave rise to the ence, which [| 
trust has not been devoid of interest, I would claim your in- 
dulgence for a final word in reply to Mr. Davey’s last letter. 

1 take it, then, that Mr. Davey and I are now quite on 
the main points at issue between us, and only differ on the ques- 
tion of the ratio of expansion shown by the diagram of a /Oin. 
Cornish engine. It is, after all, only a side issue. As I pointed 
out before, inasmuch as the expansion is partly due to “‘ wire- 
drawing,” the curve is not adiabatic, and a both the 
mean and terminal pressures are higher than they would other- 
wise be. Yet, unless my scale differs very much from the one 
used by Mr. Davey, the terminal pressure is only 74 lb., and 
taking it at its worst, the ratio of expansion is quite as high as in a 
compound engine working under ordinary prevailing conditions. 
These are ag on which your readers can form their own opinion, 
but, until Mr. Davey publishes the diagrams of the new Basset 
engine, there can be no opportunity of making a comparison. 

Plymouth, July 24th. JEBUs BICKLE, 


CORLISS GEAR. 

Str, —I think very service could be done by many readers 
of THE ENGINEER if they would state their experience with Corliss 
valve gear, and more particularly with regard to the wear and 
tear and permanence of the valves. 

My own experience over the last ten years has been — 
disastrous, and I would like to compare notes with brother mill 
owners. 

Impressed with the beauty of the Corliss engine, I put down a 
tolerably large plant, with several engines. It is indisputable that 
the engines are economical ; they give a good diagram. But the 
whole value of this is lost by incessant breakdowns. At one time 
a wrist-pin gives way, then an excentric rod breaks. Next we 
find brasses worn through, al! pointing to excessive resistance in 
the valves, which are of the cylindrical type. I have had the valves 
drawn a dozen times, and can find nothiog wrong. But unless oil 
is used by the gallon, we can see by the vibration of the gear how 
heavy is the stress on it. We have had two or three bad smashes, 
and found the valve faces, which are loose, broken up and stuck in 
the ports. I am going to clear the whole lot out, and put in slide 
valve engines ; and yet I am told that Corliss engines made abroad 
will ran for ten years almost without repairs. 

I can only account fer my troubles by the circumstance that my 
boilers—water-tube—prime continuously; at all events the steam is 
always wet. But this does not tell against a couple of slide valve 
engines which have given no trouble. 

do not want to draw invidious distinctions in any way, so I will 
not give any names, either my owa or those of the several makers 
of my engines, for they are not all by one firm or of the same 
type; but I enclose my card, from which you will easily see that 
I am competent to speak of the Uorliss or other engines. 

I think it is about time that the merit of the Uorliss as com- 
pared with most modern types was thrashed out, and the best way 
to do this is to get some statement of facts published in your 
columns — that is to say, of the results of six or eight years’ 
regular work, MILt OWNER, 

August 8th. 


RAILWAY CARRIAGE LIGHTING. 

Sm,—I notice at the end of your article “‘ Lighting Railway 
Carriages by Electricity,” in your issue of July 14th, it is stated, 
‘*The total weight of the electric piant is less than would be 
required for a gas-lighting system affording the equivalent amount 
of light.” There is something extraordinarily wrong about this, 
as I know from weights of railway carriage gas-lighting fittings 
and of railway carriage electric-lighting fittings which bave been 
carefully taken, that the weight of the electric light apparatus is 
rather more than double the weight of the gas-lighting apparatus, 
be | gas-lighting apparatus being so as to give a superior 
light. 

I trust that you will take an early opportunity cf correcting 
the mistake which has occurred. 

W. B. Rickman. 


July 17th, 
Pintsch’s Patent Lighting Co., Limited. 
[The question is one of some interest, and we should be glad if 
Mr, Rickman and Messrs. Stone could see their way to give the 
actual weights of their respective systems for the information of 
our readers,—Epb. THE E | 


A QUESTION IN HYDRAULICS. 


Stn,—A section of a town sewer is 68 ee long, 2lin. diameter, 
stoneware glazed and socketed pipes. From A at the highest end 
to E at the lowest end the fall is 4°625in.= 1 in 529. It is 
irregularly laid, a portion being graded in the wrong direction. 


Rise. Fall. 
in. in. 
Viz-, Ato B 6 yards 
BtoCc = . 35 
DtoE 2 4, 7°875 
6°75 11°375 
Net fall 4°6 


11°75 
What amount of of will be by this 
irregular grade! The normal flow of sewage is 7in. in. deep ; 
no junctions exist on the length in question 0. 
August 3rd 


THE BATTLE OF SINOPE. 

Sir,—May I use your columns to tender my hearty thanks toa 
correspondent at Cardiff who kindly sent me, rié you, some details 
I was anxious to procure concerning the battle of Sinope. | have 
unfortunately mislaid his letter and address, so am unable to 
teader my thanks in the ordinary way. 


August 8th. INTERESTED, 
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GUNBOAT SHELDRAKE 


THE PIERCING OF THE SIMPLON. 


Apart from the interest which the construction of the 
Simplon Tunnel possesses for engineers as a work of magni- 
tude and importance, being the longest tunnel ever yet 
attempted, there are other circumstances connected with it 
which distinguish it as a powerful future factor in conti- 
nental intercommunication. This part of our subject is 
deserving, from one point of view, of quite as much con- 
sideration and attention as any other particulars and details, 
to which we intend referring, which have hitherto marked 
the progress of this great undertaking. It will be necessary, 
in order to place before our readers a consecutive up-to-date 
statement of the present actual condition of this notable 
enterprise, to take a brief retrospective glance at its early 
history, and of a few of the more prominent facts accom- 
panying it, which obstructed or facilitated its . ultimate 
development. It is forty-five years ago since the Swiss 
Government authorised the construction of a railway from 
the Lake of Geneva, having for its objective the chain 
of Alpine summits separating the Helvetian Republic from 
Lombardy. A continuation of this line in the year 1878 
as far as Brieg, a town situated on the very slope of the 
Simplon, beyond which it could no further advance, was all 
that the little northern State could at that time accomplish 
towards effecting a junction with the railways of its southern 
neighbour. It should be mentioned here that the Mont 
Cenis Tunnel, uniting the lines of Savoy and Piedmont, 
had been completed some six years previously to the above- 
mentioned date, so that the piercing of the mountain barrier 
line was no longer regarded as an impossibility. The Lake 
Geneva and Brieg line passed into the hands of the Western 
Railway Company of Switzerland in 1882, which did nothing 
in the way of practically promoting the further prosecution 
of the project. At the same time it must be admitted that 
the result of the surveys which the company undertook 
led to the adoption of the identical scheme, which was con- 
firmed by a Commission appointed four years later, to 
examine into the whole question, and which is at present in 
its initiatory stage of execution. 

The selection of this route was due to the unalterable 
determination of the Italian Government, which resolutely 
refused to countenance any project for a tunnel which 
was located altogether in Swiss territory. A word of 
exlpanation is here necessary. When the Commission 
appointed, as already stated, made its report, it entirely 
approved of the proposed tunnel as affording the best 
solution of the problem, but having regard to its 
great length, 12} miles, and the heavy expense it 
would entail, the Commission recommended that a tunnel 
situated at a greater elevation, and 9? miles long, should 
be substituted for it. This alteration in the line of 
route placed both the entrances of the tunnel on Swiss soil, 
which the Italians very naturally objected to, and very 
deservedly gained their point, and chose the longest course, 
which they preferred. From the very first France would | 
have nothing whatever to do with the undertaking, which | 
was unfortunate, for our neighbours can always find money | 
for carrying out enterprises, and the Jura-Simplon promoters 
were sorely in want of funds. It is well known what the | 
reasons were for France refusing to lend her assistance to | 
the project, and under the circumstances she could hardly | 
have adopted any other attitude. 


' altitude of 4240ft., and the corresponding figures for the per- | 
| and over sixteen viaducts at an altitude of 3000ft. above sea 


impossible for France to view with complacency the establish- 
ment of a new main line of continental communication 
which threatened to develop the trade of Genoa at the 
expense of her finest port, Marseilles—her Liverpool. The 
delays occasioned by the different views entertained by the 
two nations, and the necessity for amicably adjusting them, 
together with the impecunious condition of Italy—for the 
financial question was the real difficulty to be overcome—- 
frittered away the time until the year 1895, when a definite 
agreement was ratified between the two nations. On her 
part Italy will extend the railway from its present terminus 
Dormoodossola to Iselle, which will be within half a mile of 
the southern entrance to the tunnel. The northern mouth 
is situated in the valley of the Rhone at an altitude of 
2270ft. above sea level, at a distance of 14 mile from the 
present terminus of the Swiss Railway at Brieg. 

The distinguishing features of the Simplon Tunnel are that 
its length is much greater than any of its Alpine pre- 
decessors, its altitude considerably less, and that it is built | 
with two, instead of a single arch, as the following reference 
to long similar engineering works will point out. Com- 
mencing with the shortest, the Hodsac, in Massachusetts, 
has a length of 4$ miles, and that at Arlberg, uniting the 
lines of Germany and Austria, follows with miles. The 
example at Mont Cenis is 74 miles long, with a maximum 


foration at St. Gothard are 94 miles and 3870ft. Against | 
these the Simplon Tunnel stands at 12} miles for length and | 
2230ft. for altitude. Seven miles of the new subterranean 
route will run through in Italian territory, and the re-| 
mainder through the soil of Switzerland. It will be. 
unnecessary to refer to further constructive details of this | 
great work, as they have already appeared in our columns, 
and we shall therefore restrict our attention in the present 
article to the measures which have been adopted to ensure 
and provide for the uninterrupted continuances of the under- 
taking and its final successful accomplishment. The | 
Jura-Simplon Company has to some extent overcome its | 
financial difficulties, and by subsidies, contributions from | 
local authorities, loans, and other sources of supply, found | 


| sufficient funds to commence the actual construction of the | 


work in a manner that promises fairly well for its further 
execution. Briefly, the contract entered into includes, in 
the first place, the making of a single-line tunnel, which 
should be completed within the next five years, at a cost of 
£2,352,800 ; and in the second, that of an additional archway 
within the following four years, which is to cost £684,000. 
The discrepancy between these two estimates is explained by 
the fact that the former comprises the outlay involved in the 
north and south approaches, and the bridges and viaducts 
upon which they may have to be carried. When it is borne 
in mind that the Mont Cenis Tunnel occupied fourteen years 
in building, we have grave doubts respecting the sufficiency 
of the time allowed for that of the Simplon. 

In the year 1897, subsequently to the ratification of the | 
agreement between Switzerland and Italy, the Swiss Con- | 
federation determined to buy up or redeem the principal lines | 
in the country, so that, unless some terms of mutual accom- | 
modation be arranged between the two parties, the Jura- | 
Simplon Railway réseau will be taken over and worked by the | 
Republic in about four years’ time. On the other hand, 
should the Swiss Government decide upon this course of | 


It would have been | action and assume control of the Jura-Simplon lines, it will | if ever took any part in the p' 


_ draughtsman, and after a time became shipyard manager. 


be saddled with the responsibility of finish’ng the tunnel, 
with a tolerable certainty of having a large amount of un- 
completed work upon its hands. This unsettled state of 
affairs has not in any way retarded the commencement of 
the operations for proceeding with the piercing of the 
Simplon under the existing administration, which, according 
to our latest advices, has made the following progress. 
Ground was broken late in the autumn of last year, and up to 
the present April nearly 4000ft. of the preliminary gallery or 
heading had been perforated, which demonstrated that the 
progress made at the Swiss end was twice that effected at the 
other. This difference is readily accounted for. At the 
Swiss end oi the tunnel the excavation was carried through 
beds of clay schist, which allowed of a daily advance of 
19ft. But at the Italian side of the mountain the stratum 
to be got through consists of a hard, dry, compact descrip- 
tion of gneiss, which limited the progress to 10ft. a day. 

A few remarks may be made respecting the important rile 
that the new locomotive route, vid the Simplon Tunnel, is 
destined to p'ay among its other Alpine rivals. Its interests 
will not in any way conflict with those railways passing 
through the Arlberg Tunnel, which serve a totally distinct 
district, nor with those which traverse the Semmering Pass 
in their course from Vienna to Trieste, and vice rersd. This 
latter line dates from 1854, and was the first mountain rail- 
way opened for traffic. It is carried through fifteen tunnels 


level, at a cost of a million and a-half, and will always remain 
a most remarkable example of its particular class. But the 
case assumes a different aspect when the future undertaking 
is considered with regard to the Alpine lines, which already 
serve as means of communication between France, Switzer- 
land, and Germany on the one side, and Italy on the other. 
In comparison with the St. Gothard and Brenner routes, 
crossing the Central Alps and that of Mont Cenis on the 
Cottian range, it will afford to both Switzerland and Italy the 
greatest possible facilities for an exchange of international 
traffic, and by shortening the distance effect a corresponding 
reduction in fares and freights. 


Mr. Georce AGNEW, — The death took place, on the Ist 
inst., at Granton-on-Spey, where he had me to seek re- 
newed health, of Mr. George A. Agnew, a director of Messrs. 
Robert Napier and Sons, Govan, and er of that firm’s 
- ard. Mr. Agnew, who was only in his forty-fifth year, 
h n connected with the Govan firm for over twenty years. 
Previous to entering their employ he had been in the service of 
Messrs, Wm. Denny and Brothers, Dumbarton, with whom indeed 
he served his apprenticeship as a draughtsman. When the old- 
established business of Messrs, R. Napier and Sons was acquired by 
the present Messrs, James and John Hamilton and the late Dr. A. 
C. Kirk over twenty years ago, Mr. Agnew was engaged as ae 

en 
the firm became a limited liability concern some years ago, Mr. 
Agnew was given a seat on the board of the company, and was 
one of the most trusted of its advisers, He was an able naval 
architect and shipyard manager, and was much respected by the 
workmen he ruled, as well as by a large circle of business friends. 
He was, however, of a retiring disposition, and devoted most of 
his time and energies to his daily vocations and to church work. 
He was a member of the Institutiop of Naval Architects and of the 
Institution of Engineers and Shipbuilders in Scotland, but seldom 

roceedings of these institutions. 
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THE BOILER TRIALS OF THE SHELDRAKE. and an air pressure of *2in. of water, the temperature of the | holds being equal to half an inch of water. The tempera- 

prs feed water being 103 deg., and of the steam 366 deg. The | tures were—external air, 57 deg.; in boiler-room, 70 deg.; 

H.M.S. SHELDRAKE is a steel twin-screw gunboat, built | power developed by the engines running at 242 revolutions | feed-water, 110 deg.; steam, 365 deg. The coal—Powell- 
at Chatham dockyard in 1889, and engined by Messrs, ' per minute was 2642 indicated horse-power; the speed of | Duffryn—burnt was 6462 1b. per hour. With the engines 

making 280 revolutions per minute, the power developed by 
them was 4050 indicated horse-power, the average speed of 
| | the ship being 20 6 knots per hour. The coal consumed on 
j this trial was at the rate of 1°57 lb. per indicated horse- 
| | power per hour, the heating surface being 2°3 square feet per 
} indicated horse-power, and the indicated horse-power per 
[ square foot of grate, 16. 

The foregoing recorded trials of the Sheldrake took place 

at the latter end of 1898, and were but preliminary to an 
exhaustive and interesting series that has just been com- 
pleted. The vessel was commissioned on the 14th of February, 
1899, and since that date has gone through a series of nine 
1000-mile runs at various rates of steaming, during which 
the three after boilers only were used, the fourth—the for- 
ward—being held in reserve (cold). 

The programme of the trials to be gone through while in 
commission were :—Four 1000-mile runs with engines deve- 
loping 1500-horse power, two 1900-mile runs with engines 
developing 1800-horse power, two 1000-mile runs with engines 
developing 2000-horse power, and one 1000-mile run with en- 
gines developing 2250-horse power. Thefirst four trials, which v 
were commenced on February 28th, March 14th, April 7th, t 
and April 14th respectively, were satisfactorily completed, 
the economy realised averaging 1-58 lb. of coal per indicated 
horse-power per hour; the weight of coal burnt per square 
foot of fire-grate being 124 1b. 

The results attained on the 2000-horse power runs, which 
commenced on June 4th and July 3rd respectively, were a 
coal consumption of 1-56 lb. per hour, the coal burnt per 
square foot of grate being 164 lb. 
| On May 5th and June 8th respectively the runs at 1800-horse 
H power were commenced, the coal consumption during each 
of them being 1-6 lb. per indicated horse-power per hour, and 
the quantity burnt per square foot of grate 15} lb. 

On July 17th the ship left for the ninth and last of the 
1000-mile runs, when the following results were realised :— ' 
Indicated horse-power developed 2250; coal burnt per I.H.P. i 
per hour, 1°62 Ib , a weight of 18 lb. of coal being burnt per 
square foot of fire-grate. 

At the completion of the 1000-mile trials some interesting 
experiments were made directly connected with the boilers. 

The first was on the forward boiler with the view of ascer- 
taining in what time steam could be raised to 140 lb. pres- 
sure from water at 70 deg. Fah.; this was found to be 
23 minutes. This was followed by a re starting 
test — the engines, while going at full speed, being suddenly 
stopped. The front, tube, and uptake doors were simul- 
taneously opened, and ashpit doors closed, when the rise in 
the pressure gauge did not exceed 5 lb., neither did the 
| safety valves lift. A test was then made to see how soon the 

| operation of drawing a tube could be commenced after 

| drawing fires, and how quickly a tube could be taken out of 

a boiler. 

Fig. 1—FRONT ELEVATION OF BOILER | To determine the first, when the boiler was working at full 
| power the fires were suddenly drawn and the water blown 


Maudslay, Sons, and Field, with two sets of triple-expan- | ship attained 17°9 knots an hour, and the coal consumption out. In twenty-four minutes after drawing fires, several 


sion engines of 3500 indicated horse-power, having cylin- | 1°429 lb. per indicated horse-power per hour. | caps were taken off ready for tube-drawing. Three 
ders 22in., 33in., and 49in. diameter, with a 2lin. piston| On December Ist, 1898, a full-power trial was made at sea, tubes were subsequently drawn, one after the other, the 
stroke. She is 230ft. long between perpendiculars, has a_ 
beam of 27ft., a displacement of 735 tons, and a draught | 
of 8ft. 3in. 


VA 

e 
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New boilers have lately been fitted in her to replace | | 
the old type naval boilers. They are of the Babcock and | - - 
Wilcox water-tube type, set in pairs in two boiler com-_ a | \ 
partments, divided by a water-tight bulkhead, the boilers 
being back to back, fired fore and aft, and each having its Su we 


| 


/ 


own stokehold. There are nineteen sections of tubes in | 
each boiler, all of solid drawn steel, galvanised on the out- | . 
side, those connecting the headers and cross boxes being | : T 
1}}in. diameter. The uptake headers, as shown in Fig. 2, | 7 = A 


are connected to the steam and water drum by 4in. diameter | Q 
tubes ; down-comer tubes, which are also 4in. diameter, being | ee — a 
taken from each end of this drum and connected to a wrought | b 
iron mud-box provided with blow-off and drain valves, as 

shown in Fig. 1, the level of the water in the drum being 

regulated by a Thornycroft feed-water regulator. The total 

grate surface in the four boilers is 252 square feet and the 

heating surface 9424 square feet. 

Four 6ft. diameter double-inlet fans, driven by independent | = 
engines, and capable of running at 600 revolutions a minute, | ~~ 
supply an increase of air pressure in the stokeholds. Each | 
pair of boilers has an independent uptake and one funnel, | 
the latter being 5ft. diameter, with its top 45ft. above the | : ‘ 
grate-bars. For — of firing, and to prevent too great | | : : —~ 
an inflow of cool air while stoking, each boiler furnace has — 
three fire-doors, which, it will be noticed, are so hung as to | = 
swing well clear of the mouth of the furnace while being | =Ss 
fired. The boilers are made for a working pressure of 200 lb. — —- SS /: 
= square inch, reduced at the engines to 150lb. They were | —S = 

uilt under strict survey by Admiralty surveyors, and one of | —S=S 
them—as per contract—was erected on shore at the makers’ 
works, and subjected to tests by Admiralty officials to deter- A = 
mine its capabilities and efficiency. 7 io 

The makers’ guarantee was that any one of the boilers 
steamed on shore would, with Welsh coal and feed-water at RS : i. 
110 deg. Fah., evaporate from 11,000 lb. to 12,000 1b. of water Pq Pay} 
per hour with natural draught, and from 18,000lb. to 
19,000 lb. of water per hour, with a forced draught not 4 : 
exceeding 3in. of water, the feed-water being the same % Ss j 
temperature, viz., 110 deg. Fah. The boiler under test was < H ' 
fitted with a funnel 3ft. 6in. diameter, and 45ft. high above RS 
grate-bars, assisted draught being obtained by a steam jet in 5 1! 
the funnel, the results obtained showing that with only a fin. i; 5 p 
of air pressure in the ashpit for three consecutive hours’ run, om a 
the water evaporated per hour from a temperature of i ae 


70 deg. was 19,577 1b., equivalent to 20,2501b. for 110 deg., 

the rate of combustion per square foot of fire-grate was 

40°7 Ib., the test showing that about 72 per cent. of the heat 

value of the fuel could be utilised with suitable bars and 

draught. 
Trials were subsequently made, one to ascertain the 

economy at a lower rate of combustion, when 73°5 per 

cent. of the theoretical heat value of the coal was obtained, zs 

and one for the highest economy with the grate area reduced 

to 54 square feet, and arate of combustion of 22°51b. persquare 

foot of grate per hour, when an efficiency of 81 per cent. was 


ut 


realised, the draught not being assisted in any way. : 

The first sea trial of the Sheldrake took place on Fig. 2—LONGITUDINAL SECTION OF BOILER an 
November 28th, 1898, and was of eight hours’ duration, all a 
four boilers being in use. It was a trial for economy, 15 lb. | the four boilers being in use, the results attained at it being | first taking eleven, the second ten, and the third nine nig om 


of coal being burnt per square foot of grate per hour. _ The | as follows :—The average steam pressure maintained in the | minutes. 
steam pressure at the boilers was 152°5 lb. per square inch, | boilers was 1501b. per square inch, the air pressure in stoke-| The whole of the Admiralty programme of trials, &c. 
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having at the conclusion of these experiments been com- 
pleted, the Sheldrake returned to Devonport to be put out of 
commission. The boilers, with all their fittings and acces- 
sories, were made by the patentees at their works at Renfrew, 
whence they wer2 remitted to Devonport for delivery to 
the dockyard authorities, by whom the fitting of them into 
the ship has been completed. 

From the very satisfactory results attained in all the trials 
of the Sheldrake’s new boilers, the first of the type fitted in 
the British Navy, it is hardly necessary to add, in concluding 
our brief notice of them, that the Admiralty officials in 
se expressed themselves as highly pleased with 
them. 


NOTES FROM JAPAN. 
(From our own Correspondent.) 


New docks.—It is not two years since the Mitsu Bishi Shipbuild- 
ing Company opened its second dry dock at Nagasaki, and it has 
been continuously occupied ever since. The chief dimensions are 
as follows:—Length, 523ft.; breadth, 99ft.; depth over sill at 
springs, 27ft. 6in.; at neaps, 23ft. Their former dock was 371ft. 
long by 66ft. wide, with a depth of 24ft. 6in. and 20ft. 

On Amanat 14th, 1898, the Kobe Naval Station opened its 
second large dock, 525ft. 6in. long, 125ft. llin. wide at top, and 
82ft. 5in. wide at bottom. 

On May Ist, 1899, the second, or No. 1 dry dock of the Yokohama 
Dock Company, was formally declared open in the presence of 
nearly 1 invited guests. The Kawachi Maru, one of the 
European liners of the Nippon Yusen Kaisha—Japan Steamship 
Company—had already been docked in it, and was thrown open 
for the inspection of the guests ; but at 9 a.m. the hospital ship 
Hakuai Maru eatered the first, or No. 2 dock, which in slightly 
over two hours was pumped dry. Baron Kawada, the president 
of the Dock Company, in a short and appropriate speech formally 
declared the No. 1 dock open, amid the cheers of the spectators 
and the firing of cannon. In the course of his speech he stated 
that the first survey of the site was made in May, 1894, and that 
the No, 2 dock was completed, and business commenced in April, 
1897. Altogether 1,200,000 yen—say £120,000—had been spent 
on the docks and workshops. The whole work was carried out 
under the superintendence of Mr. Yeguchi, a Japanese engineer, 
who had acquired his experience in England, and the whole work 
was carried out in a manner which reflected the greatest credit both 
upon himself and the contractors. Afterspeeches from Mr. Asada, 
the Governor of Kanagawa Ken, the Mayor of Yokohama, Admiral 
Mori, the harbour master, Mr. Kahei, the president of the Chamt 
of Commerce, and others, the proceedings were wound up by an 
excellent lunch. The dimensions of the two docks, as taken from 
the official programme, are:—No. 1, completed April, 1899: Length 
on blocks, 483ft. 8in., to accommodate a vessel 503ft. lin. long ; 
width of entrance at top, 93ft. 7in.; at bottom, 75ft. 6in.; depth at 
ordinary springs, 27ft.; can be pumped out in five hours. No. 2, 
completed April, 1897:—Length351ft., toaccommodatea vessel 364ft, 
2in. long ; width of entrance at op. 60ft. llin.; at bottom, 45ft. 
3in.; depth at ordinary springs, 26ft. 3in.; can be pumped out in 
two and a-half hours. 

On June 11th, 1899, the new dockyard, laid outat Uraga by 
the Ishikawajima Shipbuilding and Engineering Company, of 
Tokyo, was formally opened. Uraga, a small but deep and com- 
pletely land-locked harbour, near the entrance of Tokyo Bay, is a 
place of historic interest, as in former times all junks coming up 
the bay were stopped here for inspection and report, and it was here 
that, on July 8th, 1853, Commodore Perry’s fieet anchored, and he 
delivered to the representatives of the Shogun the letter of 
President Fillmore demanding the establishment of international 
relations, which ultimately led to the opening up of Japan, (For 
details, see Professor Chamberlain's ‘Things Japanese.”) 
Upwards of 600 guests were invited, and the company had 
chartered from the Nippon Yusen Kaisha the Kobe Maru, a 
sister vessel to the Saikyo Maru, whose exploits during the late 
Chinese war, during _— of which she acted as flagship, will be 
fresh in the minds of many of your readers, A pleasant run of 
14 hours from Yokohama brought us to Uraga, where we landed, 
and were received by Messrs. Shjbusawa, Umemura, and Saionji, 
and other officers of the —— After a short religious service 
by Shinto priests, Mr. Shibusawa gave a brief history of the 
undertaking, and formally welcomed the guests, now swelled to 
some 700 by local residents and others who had joined the y: 
Captain Saits, Vice-Minister of the Navy, replied by rea wn Ta 
speech sent by Vice-Admira] Yamamoto, Minister, who was unable 
to be present, in the course of which he pointed out that at present 
there were over 210 Japanese steamers of 500 tons and upwards ; 
and sixteen private dockyards, including the one — that day: 
but only twelve capable of admitting steamers of 500 tons. In 
addition, the foreign ~— annually arriving in Yokohama amounted 
to over 470,000 tons. It was therefore evident that the docking 
accommodation was still far from adequate, and he was pleased to 
learn of the opening of the Uraga Dock, which would be the fourth 
dockyard available in the Tokyo Bay, and he offered his congratu- 
lations and best wishes to the promoters. §S hes on behalf of 
the Ministers of Communications, and of Agricultureand Commerce, 
were also read, and were followed by other speeches by the 
Governor of Tokyo and other distinguished guests. After lunch 
the guests were conducted through the yards and shops. In the 
new dock, which is 451ft. long by 50ft. wide by 32ft. deep, and will 
accommodate vessels up to 3500 tons, wasthe Nippon Yusen Kaisha’s 
Australian liner Futami Maru, which had come in to have her 
bottom cleaned. On the stocks were two steam hopper barges each 
of 700 tons, which were being built to the order of the Osaka 
Harbour Works. The dock itself wascommenced in 18£6, and finished 
in November, 1898. The workshops are not yet fully equipped, buta 
partial list of some of the more important tools, taken at random, 
will give some idea of the ultimate capacity of the establishment 
when completed. All the engines about the place were made at the 
Ishikawajima Works, Tokyo. The pumping engines, which work 
at a pressure of 1001b. per square inch, are fitted with an indepen- 
dent condenser, have cylinders 20in. diameter, by 16in. stroke, each 
driving a centrifugal pump with suction and discharge of 30in. 
diameter. They will empty the dock in 1} hours, 

On the quay is a fine set of shear logs by Messrs. Day, Summers, 
and Co., with a lifting power of 60 tons, and an overhang of 45ft. 
In the shops I noticed a large vertical plate-bending machine by 
Craig and Donald, and a plate-flattening machine by the same 
makers. There is a 120-ton hydraulic riveting machine with 
accumulator, pumps, &c., by Messrs. Henry Berry and Co.; a 
No. 4 Roots’ blower, with engine attached, by Messrs. Thwaites 
Brothers ; two of Stephen and Carter’s jib countersink drills of 
15ft. radius, and two others rather smaller ; a 5 cwt. Massey steam 
hammer ; a Scriven’s har and angle bender ; a Craven’s cold saw- 
ing machine; a boiler-shell drilling machine by Hulse and Co., 
and a very fine break lathe with 30ft. bed by the same firm, &c. 
The shops are commanded by travelling cranes of the most 
modern construction, and, speaking roughly, any repairs or 
renewals—except — forgings, for which at present the shops 
are not laid out—likely to be pe a 1500-ton steamer 
could be efficiently and promptly executed, while such items as 
could not be conveniently dealt with on the spot could be taken 
in hand by the parent works in Tokyo. 

The dockyard and works above described are situated at the 
entrance of the Uraga harbour. At the upper end of the harbour, 
which, as I have aiready mentioned, is narrow, land-locked, and 
fairly deep, with a certain resemblance to Bude Haven in Corn- 
wall, except that the approach is rather easier, another set of 
docks is now in process of construction, and will probably be 
formally opened in the autumn, when I hope to “a you a full 
description, The following outline dimensions will show that it 


will be an important addition to the present available accommo- 
dation :—Extreme length of dock, 500ft.; length on keel blocks, 
454ft.; breadth at entrances, 70ft. at top, 60ft. at bottom ; depth 
over sill, springs, 27ft.; time of iilling, one hour ; time of pumping 
out, two and a-half hours, 

As an indirect inducement to private enterprise in docks and 
shipbuilding establishments, the Rilowing notification issued on 
May 11th last by the Minister of the Marine Bureau is worthy of 
notice :— 

Up to the present time vessels other than those belonging to 
the Imperial Japanese Navy have been permitted to make use of 
the naval shipbuilding yards for purposes of repair, as no proper 
facilities for such purposes pater, | at private establishments. But 
in consequence of the development of private shipbuilding esta- 
blishments and docks, the necessity for permitting the use of the 
naval shipbuilding yards has ceased to exist, and it is hereby 
notified that no merchant vessels will be permitted to be docked 
or repaired at the Government yards, except in cases of emergency, 
— none of the private docks or shipbuilding yards are avail- 
able. 

From time to time various schemes for improving the upper 
part of Tokyo Bay, which is very shallow, and for providing suit- 
able accommodation for ocean-going ships, which at present have 
to lie some miles out from the capital, and as a matter of prac- 
tice and convenience discharge their cargoes at Yokohama, 
eighteen miles away, have been mooted, but so far have come to 
nothing, The recently established Toyo Kisen Kaisha—Orienta] 
Steamship Company—which has a regular service to San Francisco 
now has a project on foot for a pier and docks at Shinagawa, on 
which it proposes to spend some 4,000,000 yen (£400,000). But 
Shinagawa is two miles further from the business centre than the 


| Shinbashi terminus of the Tokyo-Yokohama Railway, so that 


goods landed there would have to be transported two miles by 
rail, and, until the projected overhead railway becomes an accom- 
plished fact, two or three more miles by cart before reaching the 
centre of distribution. So a still more ambitious scheme for docks 
and wharves practically in the centre of the city has again come 
to the front. When it has taken a more definite form, I shall 
probably have some more to say about it. 

On June 15th a terrible colliery explosion occurred at the Hokoku 
mine, Fukuoka province, the property of Mr. Kotaro Hiraoka, 
M.P. According to the official description, sounds _re- 
sembling distant thunder, lasting for some five minutes, 
were heard, accompanied by dense clouds issuing from the mouth 
of the pit, which appeared to be smoke, but were found to be fine 
coal dust. A party of overseers and miners attempted to enter 
one of the adits, provided with brattice cloth and other apparatus 
for extinguishing fire, but were unable to proceed far, owing to 
the presence of choke-damp, and the derangement of the ventila- 
tion, but reported that they could perceive no indications of fire. 
Nine men who were working close to the mouth were rescued, but 
severely injured. It is known that 202 miners and five others—and 
possibly the list is not quite complete—were in the mine at the 
time, and no hope of their survival can be entertained. The venti- 
lation has not yet—June 24th—been sufficiently restored to enable 
the scene of the catastrophe to be reached. 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Marine notes.—The American Shipbuilding Company has a con- 
tract for building four steamers for service on the Great Lakes 
which will be the largest vessels ever built on fresh water. They 
will be 500ft. long, 578ft. keel, 52ft. beam, and 30ft. moulded 
depth. Water-tube boilers of the Babcock and Wilcox make will 
supply steam at 2501b. pressure to quadruple-expansion engines 
having cylinders 17in., 254in., 39in., and 60in. in diameter, with a 
stroke of 40in. The cargo capacity will be 8000 tons on a draught 
of 18ft. The boats will cost £70,000 each.—The largest torpedo 
boat in the United States Navy is the Stringham, which was 
launched in June, and is intended for ocean-going service. It is 
225ft. long, 22ft. beam, with a displacement of 340 tons on a 
draught of 64ft. The twin-screws will be driven by triple- 
expansion engines having an aggregate power of 7200-horses, 
giving a ‘enol of thirty miles per hour, e bunker capacity of 
120 tons will be sufficient for a voyage of 1000 miles. The boat 
will carry two 18in, tubes for Whitehead torpedoes, and seven six- 
pounder rapid-fire guns, It will be manned by four officers and a 
crew of twenty-eight.—The Navy Department has decided that water- 
tube boilers in vessels of the cruiser class which are larger than 
torpedo boat destroyers shall be of the straight-tube type, for 
reasons of economy in equipment and facility in cleaning and 
repairs, This action is in line with the results of experience on 
the Great Lakes.—The War Eagle, just built for service on the Mis- 
sissippi River, is 260ft. long, 38ft. beam, 66ft. wide over the guards, 
and 7ft. deepin the hold. Four boilers supply steam at 190 lb. 
pressure to engines having cylinders 22in. diameter by 9ft. stroke, 
each wheel having an independent engine.—The Knapp roller boat 
is now in ferry service between Prescott and Ogdensburg, or Lake.— 
The new steamer for coasting service between Baltimore and Boston 
is 294ft. long, 42ft. beam, 18ft. draught, with 2600 tons measure- 
ment, and carries 2000 tons of cargo. Its triple-expansion engine 
has cylinders 28in., 45in., and 72in. diameter and 54in. stroke, 

iving a speed of sixteen miles per hour.—The Maracaibo, just 

uilt for the New York and Venezuela service of the Red D. Line, 
is a fwin-screw steamer 278ft. long, and 37ft. beam. It is 
ge by two triple-expansion engines having cylinders 
4in., 22in., and 36in. diameter, and 24in. stroke.—The tor- 
pedo boat Dahlgren has been launched at the Bath Iron- 
works. It is 147ft. long, 16ft. 44in. beam, with a displace- 
ment of 146 tons on a draught of 4ft.74in. It has two deck 
tubes for discharging 18in. torpedoes, and also carries four 
1-pounder quick-firing guns. The cost of the hull and machinery 
will be £38,800. It is one of ten boats, the guaranteed speed of 
which is 304 miles per hour, The six new protected cruisers of 
3200 tons displ t, with sheathed and coppered hulls, will 
carry 800 tons of coal, sufficient for steaming 2796 knots at 164 
knots per hour, and 6925 knots at a 10-knot speed. The triple-ex- 
nsion engines will have high-pressure cylinders 18in. by 30in.; 
intermediate 28#in. by 30in., and the two low-pressure 3b4in. b 
30in. They will be of 4500-horse power, at 172 revolutions, wit 
275 lb. boiler pressure, reduced to 250lb. at the high-pressure 
cylinder. Piston valves on the high and intermediate cylinders ; 
slide valves on the low-pressure, all worked by link motion. There 
will be six water-tube boilers, aggregating square feet of grate 
area, and 13,200 square feet of heating surface, There will be 
forced draught with closed fire-rooms. The vessels will be named 
as follows : Chattanooga, Cleveland, Denver, Des Moines, Galveston, 
and Tacoma. The torpedo boat Talbot is to be fitted up for experi- 
ments with the use of liquid fuel. The Cramp shipbuilding yards 
are now at work on two first-class battleships for the United 
States navy, a battleship and a cruiser for Russia, three Pacific 
Ocean liners, and two West India liners, representing in all nearly 
100,000 tons, The steamer T, M. Hanna, of the Mitchell Line, in 
the Great Lakes, is 410ft. long, 50ft. beam, and 28ft. deep; pro- 
lled by triple-expansion engines with cylinders 23in., 374in., and 

in. diameter, and 42in. stroke. She carried a cargo of 238,587 
bushels of corn, equivalent to 6700 net tons, from Duluth to 
Buffalo, on an even draught of 17ft. and at an average speed of 
114 miles per hour. 

Landem compound locomotive.—While compound engines with 
tandem cylinders have been used somewhat extensively on Euro; 
railways, they have been but little used in the United States, ‘T'wo- 
cylinder compounds of the power required in modern freight traffic 
cannot be used on all roads, as the great size of the low-pressure 


cylinder would exceed the limits of the loading gauge. The most 
general type of compound engine is that having a high and low. 
pressure cylinder on each side, the cylinders being placed one above 
the other, This is the Vauclaintype. A few tandem four-cylinder 
compounds have, however, been built, and careful records hayo 
been kept of one of these, The engine runs in the same service 
with a simple engine of the same size, weight, and boiler pressure 
so that reliable comparisons can be made. maximum gradients 
are about 1 in 33, and the compound can start trains of 800 tons 
weight on these gradients, with curves of 578ft. radius, In these 
starts, the engine was worked simple, by admitting steam at reduced 
pressure to the low-pressure cylinders. The work done is fairly 
well divided between the high and low-pressure cylinders, the low. 

ressure cylinder developing about Aa per cent. of the total 
indicated horse-power in ordinary working, and 75 per cent. when 
working simple. The engine is of the consolidation type, having 
eight driving wheels and a two-wheeled leading bogie. The high. 
pressure cylinder is at the front, and the low-pressure cylinder 


nearest the wheels, Both have piston valves, The dimensions are 

as follows :— 
Cylinders, high-pressure .. 15in. x 28in 
Cylinders, low-pressure 25in. x 28in 
Driving wheels .. 4ft. 9in 
Driving wheel base 15ft. 2in 
Total weight .. .. .. .. 174,000 1h, 
Weight on drivers.. .. .. 151,6001b 
Boiler, diameter .. 5ft. Sin. 
Fire-box x Shit. 

21n. 


Tubes, 238: diameter 


Tubes, length .. oe 13ft. 10in. 
Heating surface, tubes 1647 sq. ft. 
Grate area 80 sq. ft 
Tender, weight loaded 90,000 Ib. 


Coast defences.—The work of'mounting the rapid-fire guns in the 
new coast defences has progressed so favourably that by the end of 
June about 340 of these guns will be in place, according to the 
ordnance engineer's reports to the War Department. The defences 
so equipped are mainly on the Gulf and Atlantic coasts, These 
guns are for the protection of torpedo channels and mine fields, 
and include 4in., 4jin., 5in., 6in., 6-pounder and 15-pounder guns, 
the latter being a new type of gun. They are mostly mounted in 
batteries placed near the water level, since this gives a better 
opportunity for sweeping a zone containing torpedoes or submarine 
mines. The din, and 6in. guns have the Vickers-Maxim breech, 
and have the charge and shell loaded separately instead of being 
combined in metal cartridges. A speed of nine rounds per minute 
has been attained, and it is said that this has not been exceeded in 
6in. guns using the combination metallic ammunition, The smaller 
guns and some of the larger ones are on pedestal mounts, while 
thirty-two of the 5in. guns are installed on barbette carriages or 
pillar mounts. Others are on carriages of the navy pattern, Many 
of the 5in, and 6in. guns are mounted on disappearing carriages of 
a special type, so arranged that they can be handled by one man, 
the gun being trained, elevated, and fired, without the gunner 
having to take his eye from the sight. This has worked so well 
that a similar carriage is to be built for an 8in. gun, as an experi- 
ment. Another interesting feature is the introduction of dis- 
appearing carriages for 10in. guns, built to allow of an all-round 
fire. A number of these latter carriages are proposed for the coast 
defences, The 15-pounder guns will be mounted on balanced pillar 
mounts or masked pet mounts, and will be normally in view, 
exceptin time of action. The 6-pounder guns are on apeculiar form 
of field and garrison carriage, which permits the gun to be used in 
the open or over a breastwork, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorresponden'.) 

THE manufacturers of large tinned sheets and tin-plates have again 
advanced their prices. The former have been raised another £2 
per ton, making coke singles £28 per ton; and charcoal! singles 
£30. Tin-plates have been increased to 17s, per box for coke, and 
22s, for charcoal qualities. This is the second advance in tinned 
sheets since the opening of July, the last previous advance having 
been at the July quarterly meeting, when coke singles went up tu 
£26 ; charcoal singles, £28 ; coke doubles, £27 10s.; and charcoal 
doubles, £29 103s, To-day’s price for doubles was £29 10s. for coke 
tinned sheets, and £31 10s. for charcoal tinned sheets. The 
present advance takes effect forthwith, and it was declared this 
afternoon to be the direct result of advances in pig iron and tin. 

Better reports were brought to’Change this—Thursday-—after- 
noon by the merchant sheet iron makers, and in addition to the 
demand from the galvanisers, merchant orders for black sheets 
are to hand from India, Russia, Australia; Canada, and other of 
the Crown Colonies. Doubles are £8 17s. 6d. to £9 and £9 2s, 6d.; 
and trebles, £9 7s. 6d. to £9 12s.6d. Galvanised co ted sheets 
remain at £13 to £1310s, Best brands at £14 to £14 10s, f.o.b. 
bundled Liverpool or equal. Spelter is slow of sale at £26 to 
£26 10s, per ton, delivered Birmingham, 

The statistics of the Galvanised Iron Trade Association show 
that the shipments of galvanised sheets last month amounted to 
18,768 tons, compared with 21,405 tons in June, and 20,463 tons in 
July, 1898, Thus there isa decline on the month of 2637 tons, 
and on this time last year of 1695 tons, The best markets last 
month were Australia, who took 4549 tons; India, 3433 tons ; 
South Africa, 1993 tons; and the Argentine, 1450 tons. Com- 
pared with twelve months back Australian orders evidence a 
decline of 1300 tons, South Africa of 900 tons, and the Argentine 
of nearly 800 tons, India, however, has improved by 1600 tons. 

Bars to-day in Birmingham were quoted £8 5s, to £8 10s. for 
common sorts, £8 10s, to £9 for merchant sorts, and £9 nominal for 
best. Makers of the last-named, however, refused to book forward 
at less than £9 10s. to £10 per ton, being assured that next week 
one or other of these figures will become the official quotation. 
But for the absénce of one of the chief marked bar houses, the 
advance would, it is understood have taken place last week. 
Marked bars are now much cheaper relatively than other classes 
of iron, and as pigs continue very slow and wages are inc ’ 
the revision of the ‘‘ list” is regarded as inevitable. £8 10s. to 
£8 15s, is quoted for hoops, according to quality, rods £9, and 
tank plates and tees £8 5s, to £9 per ton, Some unmarked 
finished iron makers are the fortunate holders of good pig iron 
contracts made when medium classes of pig iron were nearly £1 
per ton under present values, Such firms can afford to sell at 
rather less than the bulk of the market. 

Pig iron was quoted this afternoon on ‘Change 603, to 65s, for 
Staffordshire cinder forge ; 65s. to 703. for - mine ; 723. 6d. to 
77s. 6d. for all mine ; and best ditto, 80s. Prices were especially 
firm as rds best classes of cold-blast and hot-blast metal, now 
worth 110s, and 85s. respectively. The last-named quality has 
regained the old standard of being one-half the price of marked 
bars, less 5s, per ton conceded some years ago through the change 
from long weight to short weight. Northampton forge pigs were 
67s, 6d. to 70s.; Derbyshire forge, 67s. 6d. to 72s, 6d.; and 
Nottingham and Leicestershire, 67s. 6d. to 70s, 

Engineers are becoming a good deal concerned about the rapid 
rise in iron and steel materials, ‘They declare that sellers are 
taking a serious advantage of the improved trade conditions, and 
that it will soon be impossible to get contracts forward. Steel 
nag for boiler construction have risen from £6 to £9 5s., iron 

ler plates to £10 103, and £11, steel bridge plates to £8 10s, and 
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£8 15s., and angles and tees to £8; manufactured rivets have 
advanced from £8 to £10 10s, 

Ironworkers’ wages having been advanced 24 per cent., the 
wages of blast furnacemen are to be advanced by the same amount 


from the first ‘‘ making-up day ” next, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The extraordinary break up of the recent boom in 
the warrant markets has, naturally, during the past week been a 
matter of considerable discussion as to the possible effect it may 
have on the position generally. The operations of the 
speculation ring at Glasgow are, of course, held to be 
mainly responsible for the collapse, but that compara- 
tively in a few days there should be a drop from the highest 
point of some 12s, to 133, per ton in Scotch, and 8s, to 9s, 
in Middlesbrough warrants, would seem to require, at any rate, 
some further explanation. There is no doubt that during the 
last few weeks prices have been pushed up far too rapidly, and a 
prominent representative on hege put it to me that the sudden 
collapse that has followed was only an evidence of the hollowness 
of the position, as directly holders of iron attempted to 
realise at the high prices they were unable to find buyers, and 
the question was how much further prices—not only of warrants, 
but all round—might be affected if the large weight of iron just 
now held speculatively had to come upon the market. This, 
however, is a —— view that is not shared by makers, who 
declare that their position is in no way affected ; they are quite as 
short of iron as ever, and can see no reason why they should give 
way at all in their prices, buyers may hold back for 
the present, makers feel confident they will have to come in even- 
tually, and the lessened pressure of buying is in the meantime 
more a relief than otherwise. Some of the merchants, although 
they anticipate a substantial recovery in warrants, are not so 
confident as to the future, and, notwithstanding the very firm 
attitude still maintained by makers, are prepared to book for 
forward delivery at very consideratly under makers’ present quoted 


rices. 
. Considering the holiday season, there was a fair attendance on 
the Manchester Change meeting on Tuesday. The market, how- 
ever, was generally in an unsettled condition, as a result of the 
recent collapse in warrants, and even the partial recovery since 
the close of last week was not sufficient to restore confidence, at 
any rate so far as the speculative brands of pig iron were con- 
cerned, whilst other brands, such as Lincolnshire, which are not 
put into store, and consequently only dealt in speculatively to a 
oe limited extent, were also more or less affected owing to 
un gre | by merchants, especially for forward delivery. 
The actual business put through was, as a result, only of very 
limited proportions, and even low-cut prices that were here and 
there being quoted by merchants apparently offered but little 
—— to buyers in the present uncertain condition of the 
market, and representatives of makers reported that consumers 
whose regular contracts were running out were holding back for 
the present from renewing. 

For the most part makers have apparently viewed with indiffer- 
ence the sudden and serious drop in warrants, At any rate, they 
have in no way shown any disposition to follow the fall in prices, 
their list rates remaining nominally without any really quoted 
change. They have, however, in the meantime been compelled 
to stand practically out of the market, as merchants and dealers 
in some cases have been sellers at —_ 4s, to 5s. under makers’ 

uotations, Lancashire makers still quote 77s. 6d., less 2}, for 

o, 3 foundry, delivered Manchester, and report that small lots have 
been sold at about this figure. For Lincolnshire foundry makers 
are still asking about 75s, to 75s. 6d. net, delivered Manchester, with 
merchants in some instances prepared to sell at about 72s. to 
72s, 6d. Derbyshire brands remain practically out of the market, 
as only quite nominal quotations are obtainable. Forge qualities, 
both Lancashire and Lincolnshire, continue extremely scarce, and 
prices are may ueese by the special conditions of each 
separate order, ivered Warrington, 74s. to 75s., less 24, might 
perhaps be taken as average figures for Lancashire, and 73s. to 
73s, 6d. net for Lincolnshire forge. In the present condition of 
the market, Middlesbrough makers do not care about giving 
definite quotations, but they have declined to book at less than 
8ls. 4d. to 81s, 10d. net, whilst, on the other hand, 
merchants would be prepared to take about 77s. 4d. to 
77s. 10d. net cash by rail Manchester. There is also much 
the same irregularity as regards Scotch iron; for delivery 
Manchester docks makers’ quotations for Eglinton and Glengar- 
nock are about 79s, up to 81s,, but there are merchants who would 
sell at about 76s, to 77s. net cash. In American pig iron moderate 
sales have been made for October delivery st the Manchester 
docks at about 75s, net cash. It must, however, be added that 
for the moment, taking pig iron all through, very little reliance 
can be placed upon any prices just now current in the market, 
and those that I have given must be taken generally as simply 
—— quotations, based upon very varying figures obtain- 
able in the market, and which represent a wide margin, not only 
between makers and dealers, but also between merchants them- 
selves, according to the respective views of the situation enter- 
tained by individual sellers, 

hier. eo in the finished iron trade has not been appreciably 
affected by the ulative fluctuations in raw material, les at the 
full prices now being quoted by makers, buying is perhaps not 
quite so keen where consumers have supplies to come in that will 
keep them going for the present. Manufacturers, however, as a 
rule report that the weight of orders coming forward is still as 
much as they are either in a position or care to entertain, and 
they are mostly heavily booked for some months forward. Prices 
are without quotable change from last week, full list rates being 
got without difficulty on current sales, with advances of about 5s. 
per ton above those quoted on forward contracts for bars. Lan- 
cashire bars are £8 5s, to £8 103.; North Staffordshire, £8 10s. to 
£8 15s,; sheets, £9 10s. to £9 15s.; wire rods, £9 to £9 5s.; hoops, 
£8 12s, 6d. for random to £8 17s. 6d. for special cut Re 
delivered Manchester district, and 2s, 6d. less for shipment. 

The steel trade maintains a very firm tone. For No. 3 foundry 
hematites makers hold to their quotations of 87s. 6d. to 88s. 6d., 
less 24; local billets are steady at about £6 2s. 6d. to £6 5s, 
net cash ; steel bars, £7 153. and £7 17s, 6d. for local makes, up to 
£8 and £8 7s, 6d. for special qualities ; hoops, £9; and for boiler 
plates quotations now range from £9 7s, 6d, to £9 12s, 6d., 
delivered in this district. 

In the metal market there is a brisk demand for all descriptions 
of manufactured goods, with makers heavily booked for some time 
ahead, but no quotable change on list rates, 

The a of negotiations with a view of bringing about a 
settlement of the wages question in mid-Lancashire, to which I 
referred last week, has resulted in a satisfactory arrangement by 
which a serious industrial disruption has been avoided. The 
matter is to be referred to arbitration, and I understand that the 
representatives of the workmen have decided to request Lord 
James of Hereford to act as umpire, and it is thought that the 
terms of reference are such as to make it practically certain that 
his lordship will consent. The real point to be decided upon in 
the arbitration is the actual condition of trade ; the employers 
stating that business at the end of June was not so brisk as at 
the beginning of — whilst the men, on their side, hold the 
contrary opinion. In the meantime they have agreed to accept 
an advance of 1s. per week, and to continue at work 

nding the arbitration settlement, which will, of course, 

ecide whether this advance is in excess, or not sufficient 
to meet the legitimate claims of the workmen as to re- 
muneration. I may mention that, in the Bolton district, which is 
largely affected by the above arrangement, a trifling dispute has 


occurred, which is a further indication of the unsettled attitude of 
the workmen generally. The Bolton Corporation have now a 
dispute with the electrical fitters in their employment on the 
question of overtime rates ; the men have refused to work over- 
time except at special rates, and the apprentices who were told off 
to do an emergency job declined, the whole of the workmen sub- 
sequently taking out their tools, As several important works are 
in p in the town, men have been introduced from other 
districts, principally Liverpool. With regard to the general 
position of the engineering trades, there are complaints amongst 
textile machinists that new orders are becoming difficult to obtain 
at the higher prices which are now necessary, owing to the advance 
in wages, material, and the general cost of production, and there 
is consequently a slackening-off in this important branch of the 
Lancashire engineering trades. In other directions, however, the 
position remains very much as reported for some time past. The 
rincipal sections of machine tool-making are all exceedingly busy, 

jilermakers are pressed with work, stationary and locomotive 
engine builders are full of orders, and amongst electrical and 
hydraulic engineers there is an exceptional pressure of work, 
whilst the general branches of engineering are mostly in a very 
active condition. 

In the coal trade of this district operations during the past week 
have been interfered with by the holidays, the pit stoppages hav- 
ing in many cases extended over three to four days. So far, how- 
ever, as the actual state of trade is concerned, no material 
change is noticeable. For the better qualities of round coal the 
demand continues extremely small, but the weight of stock that 
has so far been accumulated is exceptionally limited, and prices 
are much firmer than usual at this time of the year, collieries 
being under no necessity to press sales. At the pit mouth 
best Wigan Arley averages lls. 6d. to 12s, 6d.; Pember- 
ton 4ft. and seconds Arley 10s, to 1ls., and common 
house coal 93, to 93, 6d. per ton. Steam and forge coals 
are in good demand, and all the supplies offering are being taken 
away, with prices firm at recent full rates ordinary steam and 
forge coal fetching about 8s, 9d. to 9s. at the pit mouth. The 
demand for engine fuel, although perhaps in some directions not 
quite so brisk as of late, is still in excess of the supplies offering, 
the production of slack being necessarily curtailed owing to the 
lessened quantity of round coal now being screened for house-fire 
ge ge On current sales prices are strong at about 4s, 9d. to 

. for common ; 6d. to 5s. 94. for medium, and 6s, 6d. to 
6s, 9d. for best sorts at the pit, whilst on forward contracts 
advances are in most cases being secured, the prices obtained on 
these representing in some instances 2s. above those got at this 
time last year. 

The shipping trade is active, a fair business being put through 
for the Mediterranean ; prices remain at about 93. 6d, to 103, 3d. 
Mersey ports, and 10s. 3d. Partington tips, Ship Canal. 

There is avery brisk inquiry for coke, Lancashire makers report- 
ing an active demand both locally and from outside districts, and 
prices continue to harden, 

A deputation from the Liverpool Merchants’ Association waited 
on the Lancashire Coal Sales Association on Tuesday at the 
Queen’s Hotel, Manchester, with a view of obtaining the decision 
of the coalowners respecting the suggested modification of the 
new clause for regulating prices on coal contracts with merchants 
according to the market rates current when the deliveries are 
made, e merchants’ proposal was that on making contracts 
they should not be asked to pay the full advance when collieries 
put up their prices during the period of the contracts, byt only 
a certain proportion of it. At Tuesday’s meeting, however, the 
Liverpool merchants were informed that the colliery owners could 
make no concession by the new sliding clause. 

The Liverpool Merchants Association is considerably disapp 
with the decision of the colliery owners, but I understand that 
the position of the Assdciation has been greatly weakened by the 
action of individual merchants who had made contracts before the 
coalowners made known their final decision on the matter. It is, 
however, probable that many of the merchants in the Liverpool 
district will prefer to buy in the open market rather than con- 
tract on the new terms. In the Manchester district the position 
is much as last reported, merchants in only few instances entering 
into contracts on the revised conditions, whilst the collieries show 
no inclination to recede from the attitude they have adopted. 

Barrow.—There is still a very good demand for hematite pig 
iron, although the market has gone through many variations 
during the week, mostly in consequence of speculative enterprise. 
Makers quote variably, according to the state of their order books, 
but mixed Bessemer numbers, generally speaking, are nominally 
at 75s. to 78s. 6d. per ton. Warrant iron dropped last week to 
73s. 6d. net cash, sellers, but is now at 74s. 10}d ; buyers, 74s. 10d. 
During the week stocks have been inc 7A 1 tons, and 
now stand at 236,552 tons, or an increase of 60,571 tons since 
Christmas last year. There are forty-three furnaces in blast—two 
of them on spiegel—against forty-one at the same date last year. 

Iron ore is a much quieter business than of late. The demand, 
which for a long time has been pressing, has fallen off suddenly, 
and smelters are using fuller supplies of Spanish ores, which are 
found cheaper, The consequence has been a reduction in the 
market price of native ores to 15s. per ton for good average sorts 
net f.o.b, On the other hand, Spanish ores are at 16s. and 17s. 
per ton, delivered at West Coast ports, and are reported to be 
cheaper to work, because they are easier to flux. 

In the steel trade there is a very good business doing. Orders 
are plentiful in all branches. Heavy rails are firm at £6 5s. to 
£6 10s. per ton. Light rails are at £7 5s. to £7 12s. 6d. A good 
trade is doing in train sections, Ship plates are at £7 7s. per ton ; 
angles, £7 ; and boiler plates, £8 10s. There is a good inquiry for 
hoops, wire, tin bars, merchant steel, and heavy castings. There 
are good prospects in the steel trade, and orders are very plenti- 
ful and at good prices, 

There is nothing new to report as to shipbuilding or marine 
engineering, but local yards are very busily employed all round, 
and although new orders are not reported builders are very busy, 
and have work in hand for a very long time to come. In the 
meantime much progress is being made with the work of exten- 
sions, the putting down of new machinery, and in general up-to- 
date equipment which will enable builders to undertake a fuller 
— of work and ensure a quicker delivery. 

The shipping trade is fairly a at West Coast ports. Last 
week 5800 tons of pig iron and 11,962 tons of steel were exported, 
showing a decrease of 5475 tons of Pig iron, and an increase of 
3597 tons of steel, as compared with the corresponding week of 
last year. The ate shipments this year total up to 298,003 
tons of pig iron and 301,139 tons of steel, showing a decrease of 
17,437 tons of pig iron and 35,098 tons of steel, as compared with 
the corresponding period of last year. , 

The coal and coke trades are bes busy. Coal is still very dear 
at 15s. per ton for good steam qualities, Coke is at 29s. 6d., and 
is scarce. The Lonsdale Hematite C y, at Whitehaven, have 
pws week imported 1000 tons of South Wales coke for use at their 

‘urnaces, 


THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 

THERE is no longer a difficulty with regard to the locomotive fuel 
contracts of the railway companies. It was only natural that an 
advance so acute as that required by the coalowners, although 
fully justified by the state of the markets, should have been 
resisted by the railway companies, as it was notably by the Mid- 
land. This company pursued the policy of quietly placing a large 

rtion of their supplies in other districts. The Great Central 

mpany, as already reported in THE ENGINEER, completed their 
arrangements with the coalowners three weeks ago. Since that 
time several coalowners have accepted offers made by the Midland 
Company. These offers, while exhibiting a substantial advance 


upon last year’s prices, are below the minimum agreed to by the 
coalowners at their meeting held at Sheffield prior to the expira- 
tion of the last half-year’s contracts. The coalowners have been 
sensible enough to make some concession, instead of standing out 
stiffly for their full demand. Had they not done so, they might 
have permanently estranged their chief customers, whose business 
is of exceptional importance in dull times, All the same, the 
coalowners might have disposed of their full tonnage at the prices 
originally quoted. 

‘or house coal the demand during the week, in spite of the 
holiday season and the warm weather, hasbeen steady. Although 
consumption is at the lowest point, there is no buying for stocks 
except at an advance of ls. per ton. Best Silkstones are now 
quoted at 103. 6d. to 11s. 6d. per ton; ordinary from 9s. per 
ton ; Barnsley house, 93. 6d. to 10s. per ton, with 6d. per ton 
more given occasionally ; seconds from 8s, 6d. per ton. In steam 
coal values remain very firm, Barnsley brands making 10s. 6d. to 
1ls, 6d. per ton ; seconds from 9s. per ton. Gas coal, as is usual 
at this season of the year, is in growing demand at full rates. 
Engine fuel is scarce, and prices are still on the upward trend. 
The great demand for coking purposes causes the common grades 
of fuel to be in exceptional request. Nuts fetch from 7s. 6d. to 
83. 6d. per ton ; screened black from 6s. per ton; pit slack from 
4s, perton. The coke ovens continue to be fully a with 
an increasing output. For prompt delivery 18s. to 193. per ton 
is occasionally realised, but the bulk of the output having been 
bargained for, large deliveries are being made at 13s, to 15s, per 


ton. 

The trade done by the South and West Yorkshire collieries 
with Hull is tirmly maintained. During July there were sent to 
the ports 380,016 tons, an increase of 6688 tons on the correspond- 
ing month of last year. A comparison with the ordinary trade of 
July, 1897—when there was no Welsh strike, as in July, 1898— 
shows an increase amounting to 37°14 per cent. The weight 
forwarded to the port during the seven completed months of the 
year has been 1,944,048 tons, an increase of 105,480 tons, or 5°82 

rcent, The exports to foreign countries have again been heavy. 

uring the month the weight was 191,831 tons, an increase on the 
month of 14,152 tons, or 7°96 percent. On the face of it this seems 
no great advance, but it has to be borne in mind that South 
America, the East Indies, Egypt, Gibraltar, and Malta, which 
took upwards of 67,000 tons in July, 1897, and usually receive 
their supplies from Wales, drew no coal from Hull last month. On 
the other hand, North Rassia, where scarcity is dreaded during the 
coming winter, took 91,844 tons, an increase of 62,224 tons on July 
of last year. In short, the whole increase is due to the larger 
business done by ordinary customers. 

The foreign trade in hardware and per during the month 
reached a value of £172,370, as compared with £150,892 for July 
of last year; for the seven months, £196,504 against £123,988, 

In all departments of the iron and steel trades, animation con- 
tinues to prevail. Sheffield manufacturers, particularly those who 
have to do with makes and brands of exceptional repute in the 
market, have withdrawn quotation lists. These lists have re- 
mained stationary for many years; but the recent increases in 
raw materials and wages, as well as other changes which have con- 
tributed to the cost of working, have compelled producers to take 
action with the view of new business being done on the basis of 
present cost. The call for manufactured goods, both for home 
and foreign markets, is reported to be satisfactory all round. 
Firms with special brands of steel are exceedingly busy 
for the United States, where trade is so brisk that the 
market can take as much as the Sheffield firms can pro- 
duce. The Americans, on the other hand, are keeping a firm 

ip on the Canadian market, in spite of all efforts made to increase 
British business, The Australian market is looking up; but the 
collapse in the South African market is not likely to be ended 
until the present political situation in the Transvaal is improved 
permanently. Trade with the Far East is very good, a large 
amount of Sheffield employment being at present on account of 
Chinese railway extensions. This is expected to be an increasing 
feature of local business for some time tocome. Inquiries from 
Russia have of late been more frequent, and better business has 
resulted, 

In the cutlery trades the lull usually prevalent between seasons 
is not quite so perceptible as in former years, Cutlery manufac- 
turers are considerably concerned over the rapid increases in the 
values of ivory at the London, Liverpool, and Antwerp sales, 
Rises of £2 to £4 per ton have caused the Sheffield firms to 
advance their price lists, except on the finer grades of goods, from 
74 to 10 per cent. Preparations are being made in our leading 
establishments for the Paris Exhibition, which at one time there 
was a tendency to ignore. 

The Cutlers’ Company of Hallamshire met on the 8th inst., 
when Mr. Robert Abbott Hadfield, J.P., was elected Master 
Cutler for the ensuing year. Mr. Hadfield, who is the chairman 
and managing director »f Hadfield’s Steel Foundry Company, 
Limited, Attercliffe, succeeds to the position one year earlier than 
in the ordinary course, owing to the death of Mr. Harry Allen, 
of the Bessemer Works. The Master Cutler-elect comes of an old 
and highly-respected Sheffield family, and is himself widely and 
favourably known in the metallurgical world through his 
long-continued researches and discoveries in iron and steel. 
His name is now especially known in respect of manganese 
steel. On the death of his father, one of the best men 
Sheffield ever possessed, Mr. Hadfield—the firm being then 
in the process of being converted into a limited company— 
became chairman of the board and managing director. Since 
that time the operations have been greatly extended, and the 
number of employés has increased from 600 to nearly three times 
asmany. Of late years special attention has been given to the 
manufacture of armour-piercing and other projectiles, of parts of 
electric machinery, and the further development of steel castings, 
in which Hadfield has always borne a high name, Among other 
honours bestowed upon him for his studies in iron and steel and their 
alloys may be mentioned the Telford gold medaland premium awarded 
by the Institution of Civil Engineers, in 1888 ; the George Stephen- 
son gold medal and premium, in 1899; the John Scott legacy 
medal and premium, for researches in manganese steel, by the 
Franklin Institute of Philadelphia, in 1891 ; and the gold.medal, 
presented in 1890 and 1895, by the Paris Société d’Encouragement 
pour l’Industrie Nationale. The formal installation of Mr. Had- 
field as Master Cutler will take place on the first Thursday in Sep- 
tember, and the Cutlers’ feast will follow later in the season, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tuis has been another very lively week in the pig iron market, 
and legitimate business has been at a standstill, for ordinary 
buyers and sellers would not operate while warrants were fluctu- 
ating so wildly, and it became impossible to determine whether 
it was wise to do business. The market, in fact, has been given 
over to the speculators so far as pig iron was concerned, and they 
have not been content with fluctuations of a few pence at a time, 
nothing less than shillings have satisfied them. us on one day 
Cleveland warrants fell 5s, 3d.; next day there wasa rise of 4s. 6d., 
then another of 2s., and on Wednesday a fall of 4s. Under 
such circumstances as these it was utterly out of the question for 
ordinary traders to do business, for they could not tell what even 
an hour would bring forth, and they have generally come to the 
conclusion to wait until the warrant market has become settled. 

Much of the recent rapid fluctuations in the prices may be attri- 
buted to the advent of the outside speculator—people outside the 
trade altogether, who, seeing how prices were improving, thought 
it well to have a “‘dabble” in warrants. So many came in that 
prices ran up more quickly during the latter half of July than 
ever before—at a rate far beyond what legitimate trade would have 
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justified. When the tide turned there was quite arush of these specu- 
lators to clear out, and their persistent endeavours to sell brought 
prices down with a run more violent than the advance had been. 
A good many of these speculators have dropped heavily by the fall, 
for they had heavy differences to pay. They came in when prices 
were nearing the top, and could not readily get out when the fall 
began, the brokers being unable to get rid of all the warrants they 
were ordered to sell. 

That the movement is a purely speculative one, and affords no 
criterion of the real stat» of trade, is amply shown by the condition 
of other branches of the iron and steel industries, as well as by the 
Board of Trade returns, which are in all respects satisfactory. It 
may not be that the market will settle down this month, for 
August is generally a quiet period, one in which prices fall almost 
invariably, but they as invariably rise in September, and that is 
expected to be the case this year, for legitimate trade will assert 
itself when the autumn demands have to be satisfied. Makers of 
Cleveland pig iron have not very closely followed the fluctuations 
of warrants up and down, because they have plenty of contracts 
on their books, and are in no hurry to sell, but second holders 
have in some cases been rather weak, and they have offered 
No. 3 Cleveland G.M.B. pig iron at as low a figure as 63s.; while 
the top price of the week has been 693,, and on Wednesday 
64s. 6d. was named as the price. It was difficult to get anything 
except small lots from either makers or merchants. Makers are 
generally behind with the delivery of their iron, but expect next 
week to be able to get abreast, for on account of Stockton races 
nearly all the works on Teesside, which consume pig iron will be 
idle for the whole or part of the week, and thus will not need pig 
iron. The quotation for No. 4 foundry has been as high as 68s, 
this week, but on Wednesday 64s. would be accepted and 63s, for 


forge. 

erThe said for East Coast hematite pig iron has not been so 
much influenced by the fluctuations in the warrant market as has 
been the case with Cleveland iron. There was, however, no neces- 
sity for prices of hematite declining quickly, as they did not 
advance in the same proportion as Cleveland iron, and were very 
cheap compared with it, for at one time they were but ls. above 
No. 3, whereas ordinarily they are 9s, to 10s. above. Besides 
this, there is very little East Coast hematite in the warrant stores, 
and producers have nearly all their output sold for several months 
to come. There is also very little in second hands. Thus the 
price of mixed numbers has this week been kept about 75s. 6d., 
and it is the usual difference above No. 3 Cleveland pig iron. 
West Coast iron fluctuates more in sympathy with warrants, 
because there is a heavy and increasing stock of it. Rubio ore is 
somewhat easier in value, as consumers are all pretty well bought, 
and those merchants who have unsold cargoes on the way from 
Bilbao have to accept reduced prices to induce consumers to buy. 
Business has been reported at 17s. 6d. per ton, delivered at the 
wharves in this district. 

The exports of pig iron from the Cleveland district this month 
are quieter than they were either last mcnth or in June, but thatis 
only what might be expected for August, which is always a quiet 
month, and the lessened shipments, therefore, are no sign that 
trade is falling off. 

The platemakers have raised their prices another half-crown, and 
steel ship plates are at £7 12s. 6d., while stee] boiler plates are at 
£8 15s., and iron ship plates at £7 7s. 6d., all less 2} percent. f.o.t. 
Such, however, is the pressure for deliveries that manufacturers 
= considerably more than these where early delivery is important. 

above figures are those below which the manufacturers are 
not to go, and they can get as much more as the consumers can 
be persuaded to give them. Usually producers cannot promise 
delivery within six weeks or two months. Common iron bars are 
firm at £7 10s., and best bars at £8 ; but it is expected that these 
rates will be raised next week. The leading manufacturers say 
they never knew such a rush of orders as there is at present, 
particularly from abroad. Heavy steel rails are firm at £6 5s. net 
at works; but there is only a quiet inquiry. Manufacturers on 
Teesside are so far behind in the execution of their contracts that 
they begrudge the holiday that must be given next week for 
Stockton races, 

The coal trade is very brisk. Best steam coal is quoted 13s. per 
ton f.o.b., and gas coal 9s, 6d. to 10s. Coke is in larger demand 
than supply, and the price of average blast furnace coke is 21s. 6d. 
per ton, delivered at the Teesside furnaces ; while best foundry 
sorts range from 23s, to 27s., f.0.b. 

The shipments <r iron from the Cleveland district during 
July reached 121,840 tons, this being 14,000 tons less than in June, 
owing to the — e of deliveries to Scotland as above mentioned, 
but they were 32,000 tons more than the exports of July last year, 
and were by far the best July returns ever published. Never 
before in the history of the trade has the July shipment reached 
100,000 tons, and the average of July has not been more than 
80,000 tons. The deliveries to Germany continue to increase, In 
July last year 29,590 tons were sent direct and wi@ Holland ; last 
month the quantity was 61,643 tons, which is more than double 
the tonnage, and it exceeds the previous best by 2300 tons. Ger- 
many, it may be remarked, now takes two-thirds of all the pig 
iron sent oversea from this district, while last month that country 
took two and a-half times as much as Scotland, which for many 
years was the best customer the Cleveland ironmasters had outside 
their own district. The trade with Germany has this year 
increased by leaps and bounds. This year so far 303,073 tons have 
been sent, the previous best return being in 1897, when the 
quantity reached 215,885 tons, or little more than two-thirds of 
what is reported this year. As compared with last year, the 
quantity this year is nearly double, last year’s reaching only 
172,174 tons. To Belgium the tonnage sent was very much more 
0 in any month in recent years, and to Russia the increase was 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tuer Glasgow pig iron market was closed on Monday owing to the 
bank holiday. At its re-opening on Tuesday there wasa brisk in- 
quiry for pig iron warrants, which sent up prices about ls. per ton, 
but there has since been a reaction, and the market is very 
irregular and unsettled. Merchants report that the fluctuating state 
of the market is interfering with regular business. It appears 
to be generally recognised that in the last few werks the transac- 
tions in warrants have been mainly of a speculative nature, and 
the wide range of quotations, with the uncertainty as to when the 
market wil] settle down to a normal condition, has been preventing 
both home consumers and shippers from purchasing to any material 
extent. Business has been done in Scotch warrants from 69s, 8d. 
to 70s, 9d., and back to 67s. 74d. cash, and from 70s. to 71s, 14d. 
and back to 68s. one month. 

Cleveland iron has sold at 70s. twenty-three days to 64s, 74d. 
twenty-two days, at 66s. 9d. to 65s. cash, and at 69s, 9d. to 70s. and 
back to 65s. one month. It will be seen that these figures are 
perplexingly irregular, and they undoubtedly indicate considerable 
weakness atthe moment. Business has been done in Cumberland 
hematite warrants from 74s. 4d. to 75s. and back to 71s. cash, and 
from 74s, 9d. to 75s, 9d. and back to 71s, 6d. one month. 

Since last report one furnace that was making ordinary iron has 
been put out of blast, and there are now thirty-eight producing 
hematite, thirty-five ordinary, and six basic iron, the total of 
seventy-nine furnaces thus blowing in Scotland comparing with 
eighty in the preceding week and eighty-one in the corresponding 
week of last year. 

There has been some scarcity of maker’s iron, especially No, 1 
brands, which are scarcely to be had at all, and one or two can 


only be procured fromstore. The stock of pig iron in the Glasgow 
warrant stores shows a reduction for the week of 1022 tons. 

The prices of makers’ pig iron are influenced to some extent by 
the state of the warrant market:—Monkland, No. 3, is quoted 


f.o.b. at Glasgow, 69s. 6d.; Govan, No. 1, 71s. 6d.; No. 3, 69s, 
6d.; Wishaw and Carnbroe, Nos. 1, 74s., Nos. 3, 70s.; Clyde, No.1, 
82s., No. 3, 78s.; Calder, No. 1, 833s., No. 3, 78s. 6d.; Coltness, 
Gartsherrie, and Summerlee, Nos. 1, not quoted ; No. 3, 80s.; 
Glengarnock at Ardrossan, No. 1, 81s.; No. 3, 753.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 77s.; 
Nos, 3, 75s.; Shotts at Leith, No. 1, not quoted ; No. 3, 803. per 
ton ; Carron at Grangemouth, no quotation supplied this week. The 
above are the nearest prices which can be res § at the time of writ- 
ing, but purchasers should communicate direct with merchants or 
makers before arranging business, 

The demand for Scotch hematite is steady, but prices have fallen 
in sympathy with warrants, and the best that merchants now quote 
is 80s. for delivery in railway wagons at the steel works, 

The shipments of pig iron from Scottish | ey in the past 
week have been 4406 tons, compared with 4334 in the corre- 
sponding week of last year. Of the total there was shipped to 
Canada 211 tons, South America 100, India 33, Australia 575, 
France 145, Italy 220, Germany 365, Russia 525, Holland 312, 
oo 15, other countries 25, the coastwise shipments being 
1940, against 2998 in the corresponding week, 

The finished iron market is firm, and notwithstanding the 
irregularity in warrants, a further advance of 5s. per ton has 
been declared. Common bars are now quoted £8 ; best bars, 
£8 7s. 6d.; and best horseshoe iron, £9 per ton— these figures 
being net for cash in one month. There has not been quite so 
strong a market for steel. In the last day or two a consider- 
able amount of new shipping work has been placed with Clyde 
builders ; but as the delivery of the vessels will extend over a 
lengthened period in one or two cases, it is not thought that all 
the materials will be purchased immediately. 

The coal trade is active in most departments. The shipments 
from Scottish ports, taken in the aggregate, are considerably 
better than last week. The demand for manufacturing purposes 
is increasing. Priceshave been steady. Main coal is quoted, f.o.b. 
at Glasgow, 93.; ell, 93s, 9d. to 10s, 3d.; splint, 10s.; steam, 10s, to 
10s, 3d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Welsh coal world for the last week has been exercised with 
the Abernant law case at the Swansea Assizes. This was Lewis v. 
Thomas, and is an outcome of the Abernant Colliery disaster of 
December, 1896, when it is alleged, an inrush of water from old 
workings at Yscyborwen Colliery occurred, destroying several 
lives, and interfering with the output from 60 to 70 acres of coal. 
The loss was claimed to have been 270,000 tons. The trial 
occupied three days, and the jury gave a verdict on all counts in 
favour of plaintiff, Mr. James Lewis. As regards the amount of 
the damages, the question is to be decided by Mr. W. D. Benson, 
and with respect to an indemnity against subsequent proceedings, 
this was deferred until after furmal judgment. 

A large number of coal shipments from Cardiff took place last 
week to Cronstadt—on Friday 11,400 tons. On Thursday there 
was a shipment by the Nettley Abbey of between 2000 and 3000 
tons, and during a fog, when the coal tramp was lying to, it was 
run into by a warship and sent to the bottom. One day this week 
14,000 tons were sent to Port Said, and 8000 tons to Genoa. 

This has been quite a holiday week, and at most of the offices 
half a day has been the maximum work The latest quotations 
on Change, Cardiff, were given on Saturday last, and are practi- 
cally the same as those of last week. They were as follows :— 
Best steam coal, 12s, 9d. to 13s. 3d.; seconds, 12s. to 12s, 6d.; 
drys, 12s, to 12s, 6d.: special smalls, 83, to 8s, 3d.; best ordinaries, 
7s. 3d. to 7s. 6d.; seconds, from 7s.; best Monmouthshire, Cardiff 
shipment, lls. 6d. to 12s.; seconds 10s. 6d. to 10s. 9d.; best house 
coal, 13s, to 13s, 6d.; No. 3 Rhondda, 12s, 9d. to 13s.; brush, 
lls. 3d. to 11s. 6d.; small, 9s. 9d. to 103.; No. 2 Rhondda, 9s, 6d. 
to 10s.; through and through, 8s. 3d. to 8s. 6d.; small, 7s, 3d, to 
7s. 6d. 

Mid-week report, Cardiff, was, ‘‘ Few inquiries either for steam or 
house coal ; sales effected, few and unimportant.” 

Swansea prices: Anthracite coal, 13s. 6d. to 14s.; seconds, 
lls. 6d. to 12s.; ordinary large, 103. to10s. 6d.; small rubbly culm, 
5s. 3d. to 5s. 9d.; steam, lls. 6d. to 13s.; seconds, 103. 6d. to 
lls, 3d.; bunkers, 8s. 9d. to 9s. 3d.; small, 7s. 6d. to 8s, 6d. 
House coal: No. 3 Rhondda, 12s, 6d. to 13s,; No, 2 Rhondda, 
lls, to lls, 6d.; through, 9s. 6d. to 103.; small, 83, 3d. to 


8s. 6d. 

Patent fuel, Cardiff, 13s. 64. to 14s.; Swansea, 123. 6d. to 13s, 
Coke quotations firmly maintained:—Furnace, 233, 6d. to 24s,; 
foundry, 26s. 6d. to 30s. 6d., according to brand, Cardiff. Swansea 

uotations: Furnace, 23s. to 24s.; best foundry, 25s. to 27s, 6d. 
The exhibition of quantity and variety at the leading iron and 
steel works is unpreceden’ Rhymney Iron Company, Tredegar 
Company, Gueret, Perch, P. D. Humphries, Gilfach, figuring 
largely. 

‘Coal statistics for July, just completed, exhibit a slight falling 
off in shipment, amounting, for all ports, Cardiff, Newport, Swan- 
sea, and Llanelly, to 126,780 tons. During the month the aggre- 
gate totals of coal despatched, foreign, were 1,417,540 tons ; coast- 
wise, 385,611 tons; iron and steel, 7623 tons, out of which 
Newport despatched nearly 5000 tons; coke, 8201 ; patent fuel, 
92,682. tons. Last week Swansea despatched 10,550 tons of this 
commodity, and 55,845 tons coal. Anxiety naturally continues to 
be felt in the Swansea district with regard to the threatened 
stoppage of collieries, as detailed by me last week. The latest 
news is of a more hopeful character, and a strong belief exists that 
a peaceful arrangement will be brought about before the notices 
mature, 

Pitwood continues in strong demand at all ports, Llanelly 
figuring more than usual. Cardiff and Newport prices are 20s. 

Iron ore continues firm at last prices :—Rubio, Cardiff and New- 
port, 15s, 3d. to 15s. 6d. ; Tafna, 14s. 3d. to 14s, 6d. Considerable 
quantities continue to arrive from all the leading works, Blaenavon 
and Ebbw Vale taking the principal. Pig iron from Yarrow has 
been the principal item of this week. The despatch from the 
Welsh pao has been heavy and varied — rails, light and heavy, 
tin bar, merchant bar, crop ends. Rails chiefly to London, 
Somersetshire, and Llanelly. There has been a good deal of fluctua- 
tion in the pig iron market during the week. From the Ist to the 
8rd there was a fall of 5s. 6d. per ton in Scotch, 8s, 5d. per ton in 
Middlesbrough, and 4s, 10d. per ton in hematite. On Tuesday 
prices recovered 3s, 54d., 6s. 24d., and 3s. 9d. respectively. It is 
now fully expected that, as the market is regaining itself, the loss 
will soon be recove The tone is now firmer, 

Latest prices on Change, Swansea, are as follows :—Glasgow pig 
iron warrants, 69s. 9d.,70s., 69s, 8d., 69s. 11d., cash buyers ; Middles- 
brough, No, 3, 69s. 44d., other numbers in proportion ; hematite 
warrants, 79s. 4d., 75s., 74s. 44d., and 74s, 6d. for mixed numbers ; 
Cumberland according to brand ; Welsh bars, £8 to £8 5s.; sheets, 
iron and steel, £9 to £9 10s.; steel rails, heavy, £6 5s. to £6 12s, 6d.; 
light, £7 5s. to £7 15s,; Bessemer steel, tin-plate bars, £6 5s. to 
£6 7s, 6d.; Siemens, £6 7s. 6d. to £6 10s, 

Tin-plates, Bessemer cokes, 16s. to 16s, 6d.; Siemens, 16s, 6d. to 
16s. 9d.; ternes, per double box, 28 by 20, 29s, 6d., 303. to 32s, 6d.; 
best charcoal, 17s, 6d. to 18s.; black plate not quoted ; Canadas 
the same ; big sheets for galvanising, 6 by 3 by 30 gauge, £12 10s. 

Most of the tin-plate works are well booked forward. Last week 
49,901 boxes were received from works, 41,709 boxes shipped. 
Stocks remaining are 196,480 boxes. Tonnage has not come in so 
freely as desired, but the next week or two is expected to show a 
difference, This week eleven steamers are on the loading list, 
including one for China and one for Russia, The advances in 
Bessemer and Siemens here are firmly maintained. There is a 


steady increase in the production of Russian sheets, The improved 
relations between the employed and the management of the several 


works was shown last week by a day’s concession of the new terms, 
As in the steel works, the continued heat has somewhat interfered 
with the men. In the steel works a movement has been initiated 
by the society for an advance, and at some works in the Swansea 
Valley notices have been put in. Complaints of scarcity of men 
are rife at steel works and collieries. Work generally on Bank 
Holiday was continued, 

Block tin is at £143 15s. to £145. Spelter, £25 5s, Copper, 
vid bars, £76 5s, to £76 12s, 6d. Lead, £14 12s, 6d. Silver, 
‘I'he Cardiff railway men are becoming aggressive, and at a late 
meeting expressed their intention to continue agitating until a 
meeting has been arranged either with Sir W. ® Lowe or Mr. 
Hurman ; also that a deputation should visit the Coal-trimmers’ 
Association, asking them to co-operate in the struggle to deal with 
no coal during the time the dispute lasts. A mass meeting was 
finally arranged, at which Mr. D. A. Thomas, M P., is to be 
solicited to preside. 

While rival docks are making headway, and coming into com. 
petition with the oldest, for which Cardiff has to thank the enter. 
prise of the father of the present Marquis of Bute, attention is 
being called to the latest—the new Cardiff dock, which came 
under personal observation lately. As 1 remarked a week or two 
ago, the proportions are so great that it is not easy to note the 
progress being made ; but that it is substantial is certain. The 
contractors are Messrs, Topham, Jones, and Railton, of Great 
George-street, Westminster. It has been decided to modify 
original mappings in accordance with the marked increase 
in tonnage taking place, and to make the dock 800ft. be. 
tween the walls, t the north-east end it is widened out to 
1000ft. to allow vessels of extreme length to turn. The length 
of the new dock will be 2550ft., with a depth of 50ft. below 
the coping level, the area being something like 504 acres. An 
idea of the magnitude of the work will be gleaned when I state, 
that when the horns and permanent outer embankment now being 
constructed are finished, about 320 acres will have been reclaimed 
from the channel. Dock ehterprise from Newport to Llanelly 
may be taken as indicating, in the opinion of the best mineral 
experts, that a long future of aevelopment is certain. 

Several important water schemes are pending, one for the whole 
of Anglesea, at a cost of £30,000, the supply to be obtained from a 
source in Snowdon, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


OWING to the holidays steam and house coal trade is rather quiet, 
but prices are firm. Finished iron and steel good and brisk, with 
an upward tendency in prices. Tin and copper both show an 
advance in price. Exports for week ending August 5th were: 
Coal : Foreign, 59,107 tons ; coastwise, 17,460 tons. Imports for 
week ending August 8th were :—IJron ore, 20,903 tons ; manganese, 
2650 tons ; pig iron, 550 tons ; silver sand, 550 tons ; pitwood, 1296 
loads ; one cargo of pit props. 

Coal :—Best steam, 11s. 6d. to 11s, 9d.; seconds, 10s. 6d.; house 
coal, best 12s, 6d.; dock screenings, 8s, to 8s. 3d.; colliery small, 7s. 9d, 
to8s.; smiths’ coal, 8s, 6d. Pig iron :—Scotch warrants, 68s, 8d.; 
hematite warrants, 72s. 9d. f.o.b, Cumberland: Middlesbrough, 
No. 3, 66s, 6d. prompt. Iron ore:—Rubio, 16s. to 16s. 6d. ; 
Tafna, 15s. to 15s. 6d. Steel:—Rails (heavy sections), £6 5s. 
to £6 7s. 6d.; light do., £6 7s. 6d. to £6 15s, f.o.b.; mer 
steel tin-plate bars, £6 5s, to £6 7s. 6d.; Siemens steel tin-plate 
bars, £6 7s. 6d. to £6 10s, all delivered in the district, cash. Tin- 

lates: Bessemer steel, coke, 15s, 6d. to 16s.; Siemens (coke finish), 
6s. to 16s, 3d. Pitwood: 19s. to 20s, London Exchange Tele- 
gram: Copper, £76 12s, 6d.; Straits tin, £146. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 26th, 

Business is heavy, even in midsummer, Enormous quantities 
of iron and steel are being melted. Stocks are low, and furnace 
capacity is being increased. The projection of four new blast 
furnaces has been announced within ten days. The query now is, 
Where is iron to come from? Nothing but higher prices are before 
us, The only change in the situation is, that for a month com- 
paratively little business has been done. Since January Ist, prices 
have about doubled. Large sales of Bessemer pig have been made 
at 20dols, at furnace. Foundry iron has advanced at the South. 
Large Western consumers tried last week to cover first quarter of 
next year, but failed. Orders for structural material average 
about 1000 tons aday. All kinds of merchant pire have moved 
up. Boilermakers were never so crowded. illmen have no 
vacation. Wire rods have gone up to 45 dols. Billets are scarce 
at 34 dols. at mill. Barb wire and nails have lea 3dols. Our 
mills could close their offices and run night and day to the end of 
the year, without trouble, 

Orders were placed last week for 40,000 dols. worth of machinery 
for the Brooklyn Navy Yard. Three big machine plants, the 
Niles, Pond, and Bemant and Miles, are coming under one manage- 
ment. The demand for travelling cranes is beyond all precedent. 
All the big electric plants are oversold. A Pittsburgh firm has 
booked an order to transmit 3000 electrical horse-power twenty-five 
miles. An order for nine more miles of lin. pipe for heating 
was placed. Machinery and equipment were never in such urgent 
request, and manufacturers do not see their way clear to keep 
abreast of demand. Small shop requirements continue very urgent. 
Big schemes are coming up in the Western States, some of them in- 
volving the transmission of power long distances. The railroads are 
all making money, and will be heavier buyers next year than this ; 
in fact, they are only getting ready for outlays of enormous 
amounts. Their engineering departments are busy with surveys, 
plans for this and that, bridges, cars, engines, &c. Those who see 
the drift of things are quietly nervous about it all, for they know 
that with all the added capacity there will be trouble to get material 
in 1900 to do all that is being laid out to do, 


ELECTRICAL CastINGs,—A novel development in the manufacture 
of electrical machinery has just been brought to our notice. 
Large quantities of castings of various dimensions, ranging from 
a couple of pounds to several tons, are used in the construction 
of dynamos and their adjuncts, Hitherto these castings have 
either been made by electrical engineering firms for their own 
use, or they have been produced in general pape foundries. 
No one, so far as we are aware, in this country has made electrical 

tings a speciality to the exclusion of other work. There are, 
however, in the United States firms who never make complete 
machines, devoting themselves entirely to the production of parts, 
thus following the example long since set in the watch-making 
trade, and more recently in the bicycle trade. A new company 1s, 
we understand, about to start a foundry for the supply of castings 
of every kind required by electrical engineers. The works will be 
established at Wednesfield, near Wolverhampton. The title of the 
new concern ig the Electrical Casti and Engineering Company, 
Limited. Mr. Hardie McLean, M.I.E.E., will be managing- 
director, and Mr. Thomas Parker, M. Inst. C.E., is as a director 
taking an important part. We think that the new company will 
be able to supply a want, and the names of those forming the 
board leave no doubt of the competence of the management and 
the bona fides of the undertaking. There is no promotion money 
and no patents. We may add that Mr. Maurice Adams, of 
Wednesfield, is the secretary. 
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NOTES FROM GERMANY. 


WITk 
over here | 


continues 
the mark 


bright. 
or ty farther advanced; a downward move is, 


at least, quite out of the question in the imme- 


i ture 
— in entertaining the most favourable views 
concerning the autumn trade. 
Breslau dealers last week raised their quota- 
tions M. 5 p.t. against those in June, basis price 
for Silesian bars being now M. 4 Tas heavy 

lates, M. 190 p.t.; sheets, M. ) p.t., free 

reslau stores, The syndicate for wire articles 
js also reported to have resolved on a 
10 per cent. advance in quotations, and the 
(German wire rod convention raised the price for 
wire rods from M. 150 on M. 175 p.t., chiefly, it 
is said, to prevent wire rods from being exported, 

German foreign trade in iron and steel during 
the first two quarters of the present year was, 
according to the Rheinisch- Westphiili:che Zeitung, 
as follows :—Scrap iron, import, 34.272 t., against 
8720 t. in 1898, and 22.434 t. in 1897; export, 
98,234 t. (47,373 t.. 15,363 t.). Pig iron, import, 
942,742 t., 201,018 t. coming from England, 
13,288 t. from America, against 163,893 t. in 
1898, and 182,882 t. in 1897; export, 94,380 t. 
., 42,300 t.). Angles, import, 249 t. 
export, 103,597 t. (99 489 t., 
Fish-plates, &c., import, 


18,979 t.). 
export, 56,205 t. (61,297 t., 54,916 t.). Malleable 
iron bars, import, 13,577 t. (11,087 t., 13.702 t.) ; 
export, 105,970 t. (138 742t., 117,277 t.). Blooms, 
ingots, raw rails, import, 769 t. (596 t., 348 t.); 
572 t. (20,021 t., 20.411 t.), Iron 
-» 1396 t.); export, 
78,571 t. (76,185 t., 58,539 t.). Plates, polished, 
varnished, &c., import, 2525 t. (2084 t., 2539 t.) ; 
export, 3755 t. (3158 t., 3339 t.), Tin sheets, 
import, 12,171 t. (4250 t., 6761 t.); export, 
55 t. (69 t., 116 t.). Iron wire, raw, import, 
3478 t. (8099 t., 2352 t.) ; export, 48,744 t. 
(50,685 t. 51,002 t.). Iron wire, galvanised, 
polished, &c.; import, 755 t. (491 t., 338 t.); ex- 
port, 34,468 t. (48.970 t., 42.534 t.), Cast iron 
articles, import, 13,231 t. (5544 t., 2917 t.); ex- 
port, 14,158 t. (13,366 t., 11,968 t.). Anchors, 
chains, &c., import, 1018 t. (972 t., 1239 t.); ex- 
port, 268 t. (401 t., 266+t.). Bridges, and parts 
of bridges, import, 744 t. (57 t., 21 t.); export, 
1637 t. (2544 t., 2138 t.). Wire rope, import, 
86 t. (65 t., 77 t.; export, 1550 t. (1266 t., 1164 t.). 
Railway axles, wheels, tires, import, 1540 t., 
1360 t. coming from Belgium (1692 t., 1435 t.) ; 
export, 20,618 t. (16,713 t., 13,734 t.). Tubes, 
import, 8965 t. (5157 t., 5668 t.); export, 
15,028 t. (14,609 t., 13,988 t.). Iron manufactured 
goods, import, 6995 t. (4940 t., 4348+.) ; export, 
89,742 t. (78,271 t., 71,233 t.). Wire nails, im- 
port, 19 t, (24t., 6t.) ; export, 23,620 t. (25,326t., 
27,989 t.). Arms, export, 153 t. (15 188 t.), 
Screws, bolts, nuts, import, 189 t. (136 t., 166 t.); 
export, 1210 t. (1247 t., 1026 t.). Hardware, im- 
port. 3375 t. (3104 t., 2817 t.); export, 11,192t. 
(9403 t. 9779 t.). Sewing machines, import, 617t., 
§21 t. coming from America (753 t., 620 t.) ; ex- 
port, 2421 t, (2119 t., 1999 t.). Bicycles, 
of bicycles, import, 360 t., 144 t. com- 
ing from America (588 t., 312 t.); export, 
1058 t. (1024 t., 420+.). Needles, import, 6 t. 
6t., 9t.); export, 509t. (498 t., 539+.) Pens, 
import, 56 t. (58t., 67 t.); export, 19t. (16 t., 
18 t.). Locomotives, traction engines, import, 
1794 (1551 t., 1318t.); export, 5430 t. (5887 t., 
7540 t.). Machines, chiefly in wood, import, 
3096 t. (2102 t., 1407 t.); export, 746t. (659 t., 
609 t.); in cast iron, import, 35,978 t. (12,980 t. 
coming from England, 14,374t. from America, 
(29,768 t., 27,713 t.) ; export, 75,186 t., 21,160 t. 
going to Russia (62,717 t., 55,928 t.). Sewi 


import, 505 t. (398 t., 160 t.); export, 2094 t. 
Machines in iron, os 
t., 


11,143 t.), 

The situation of the Austro-H ian iron 
market has become very settled and altogether 
satisfactory. There is much stir in almost every 
department, the requirements for engineering 
and structural purposes being particularly heavy. 
Exports in iron to Germany have been increasing, 
and have been fairly satisfactory as regards 
prices, an agreement with the Silesian syndicate 
making a rise of M. 2 to 8 p.t. on pig iron con- 
ditional, but this advance is willingly paid by 
the German consumers. 

A strong d d for and forward 
delivery is reported to be coming forward on the 
Belgian iron market, the tone throughout the 
week having been exceptionally brisk. The 
Belgian plate works have recently put an advance 
Sas f. aa on plates, the present price being 

p.t. 

Employment and demand continue most satis- 
factory in the various branches of the French 
iron industry, and quotations consequently are 
firm. Activity at the Government silver ore 
minesin Freiberg, in Saxony, appears to be going 
down from year to year ; men continue to be dis- 
missed, and output is restricted. During the 
period from 1 to 1899 the working staff de- 
creased from 5000 on 3000 men, and production 
in silver shows, likewise, a quick downward 
movement; in 1891, M. 272,000; 1893, M. 
1,239,000 ; 1895, M. 1,618,000; and in 1897, 
M. 1,455,000, and this year it will amount to two 
million marks, most likely. 


NavaL ENGINEER APPOINTMENTS : — Chief 
engineers: E. Swinney, to the Vivid, for the 
Gipsy, and W. W. Hardwick, to the Vivid, for 
the Leopard (lent); W. G, Ludgate and W. A. J. 
Davies, to the Seagull ; and H. R. Batchelor, to 
the Vivid, for the Magpie. Fleet engineer: G. 
B, Alton, to the Duke of Wellington, additional. 
Assistant engineer: D. H. W. Bain, to the 
Wallaroo, for tempo service. Probationary 
engineer : E. Bartlett, to the 

errible, 


ENGINEERING NOTES FROM SOUTH 
AFRICA. 
(From our own Correspondent.) 


MANY reasons exist for activity in engineering 
in South Africa just now, were it not for the unfor- 
tunate effect of the political unrest. An enormous 
amount of new mining development has lately 
been undertaken in the Transvaal, and enterprise 
in this direction is steadily proceeding in 
Rhodesia. Railway building is at last being 
entered upon on a comprehensive scale in the 
Cape Colony and the Orange Free State, while 
several important schemes are proposed in Natal 
and the Transvaal, to say nothing of further 
north, Numerous public works, embracing 
irrigation, water supply, tramways, harbour 
extensions, electric lighting, and sewerage, are 
in abeyance all over the country. There is a 
valuable machinery market afforded in the 
organised attempt now being made to provide all 
the principal centres with cold storage facilities. 
Of course, the actual execution of such works is 
hindered by the dread of war which now prevails 
throughout the country. On the other hand, 
there is an improvement in the woc! market, and 
this should have a perceptible influence upon the 
general prosperity of South Africa. 

Mr. Ritchie’s rewarks upon shipping rings have 
attracted some attention in this country, where 
trade is completely in the hands cf such an 
organisation. Whatever the merits of the 
rebate system may be as affecting the relations of 
Cape shippers and the steamship companies, 
British manufacturers have good reason to pro- 
test at the unfair advantage granted in the 
freights from American ports, There is no doubt 
that these differential charges have given Ameri- 
can goods a wonderful foothold in South Africa. 
In some branches of light machinery and imple- 
ments the United States firms have now esta- 
blished almost a monopoly. Windmill pumps, 
ploughs, wagons, and carts, shovels and forks, 
are among such manufactures. It is suggestive 
to see a little up-country municipality importing 
a water cart and a stone crusher from an Ameri- 
can manufacturer. The explanation is that the 
American firms have taken the fullest possible 
advantage of the opportunity afforded them by 
cheap freights, have sent representatives or 
appointed agents all over the country, and have 
studied local requirements with the utmost care. 
In many cases, too, implements and tools con- 
structed originally for the American market are 
much better suited to South African conditions 
than the ordinary English patterns, 

On the deep-level gold mines there is a pre- 
dominance of American machinery, but this is 
mainly due to the nationality of the engineers 
and managers, There seems to be no doubt 
that for heavy mining work British-built plant is 
the more durable and trustworthy, and it can be 
continuously worked up to its full guaranteed 
power with less fear of a breakdown than the 
American plant, At some mines under American 
direction I am afraid that British machinery does 
not get a fair chance, and I have heard, for 
instance, of a 16- drill commpressor, of 
English make, which was worked up to a capa- 
city of twenty-four drills, and then triumph- 
antly produced as giving inferior results to an 
American engine of the same nominal power that 
was never called upon to drive more than four- 
teen drills. 

By the way, a rather unsatisfactory sequel has 
to be recorded to some of the record shaft sink- 
ing recently performed on the Witwatersrand. 
The shafts sunk at phenomenal speeds and quoted 
as triumphs of engineering enterprise have in 
one or two cases given way, and forced operations 
to be suspended on the properties, 


TEST OF A PUMPING ENGINE. 


THE city of Pittsburgh has put in a new 
Nordberg pumping engine to supply water to the 
suburban districts, the water being drawn from 
filter beds in the bottom of the river, through a 
24in. suction pipe 600ft. long, and delivered 
through a 30in. force main 5200ft. long into a 
basin, from which it passes over a weir into the 
reservoir, The engine is of the quadruple-expan 
sion direct-acting type, with a fly-wheel driven 
by connecting-rods from crossheads between the 
steam and water cylinders. There are four 
steam cylinders in two vertical tandem pairs, and 
two water cylinders. The steam cylinders are 
194in., 29in., 49}in., and . diameter ; the 
double-acting plungers are 143in. diameter, and 
the stroke is 42in. The engine was designed to 
deliver 6,000,000 gallons per 24 hours against a 
pressure of 275 1b, per square inch, the 
speed being 250ft. per minute, and the boiler 
pressure 200 lb. Most of the valves are of the 
Corliss type, while the others are double-beat 
poppet valves, The condensed steam is heated 
by steam from the receivers and jackets as it 
passes from the hotwell to the boiler. Under 
the contract it was guaranteed to have a duty of 
110,000,000 foot-pounds per million B.T,U., with 
a daily capacity of 6,000,000 gallons, the duty 
and capacity being based on plunger displace- 
ment. Three series of tests were made. 

The general results of the duty test show the 
duty of the pump to be 162,948,824 foot-pounds 
per 1,000,000 B.T.U., which the steam supplied 
the engine contained in excess of the feed-water 
returned to the boiler. 

The duty reckoned on the basis of 1000 lb. of 
dry steam was 150,254,138 foot-pounds per 10001b. 
of dry steam. The indicated horse-power during 
the test is equal to 712, the dry steam per indi- 
cated horse-power per hour was 12°2631b., the 
heat units per indicated horse-power per minute 
were 185'96. The capacity of the engine on the 
basis of plunger displacement, 6,225,052 gallons 
against a head of 602°7ft. 

The results of the seven-hour test to determine 
the distribution of heat show essentially the 
same steam consumption, the amount varying by 
only a few pounds. The feed-water tempera- 
ture during the heat test was about 10 deg. 
higher than during the duty run, thus indicating 
about 1 per cent. higher economy on the basis of 
the heat used by the engine. The test without 
the heater shows a steam consumption of dry 
steam of 11°4]b. per indicated horse-power Bs 
hour, a duty of 147,525,550 lb. per 1,000, 


B.T.U. supplied, and a duty of 159,824,700 per 
1000 Ib. of dry steam. It will be noted from this 
that the effect of the heaters is to increase the 
duty from 147°5 to nearly 163°0 millions, an 
amount slightly over 11 per cent. The with- 
drawal of steam for use in the heaters, on the 
other hand, reduced the duty on the basis of 
1000 lb. of dry steam used by the engine in the 
ratio of nearly 160 to 1£0. This computation 
would indicate that the gain from the use of the 
heaters was not compensated for by the higher 
economy in steam constmotion of the engine 
when running without the heaters, or, in other 
words, that there is a distinct gain in using the 
heat of steam which has done some work in 
raising the temperature of the feed-water. 

The results of the test of the engine show on 
the basis of heat used by the engine an economy 
considerably higher than that of the famous 
Milwaukee engine, even when allowing for the 
higher steam pressure. A portion of this economy 
can be attributed to higher pressure steam and a 
quadruple-expansion engine, but the greater part 
is to be accounted for by the use of the special 
heaters which act to bring the temperature of 
the feed-water much nearer the boiling point due 
to the pressure of the steam. 


LAUNCHES AND TRIAL TRIPS. 


Ropert IRvINE, steel screw steamer ; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, Messrs, Robert Irvine 
and Co., West Hartlepool ; dimensions, 352ft., 
48ft., 27ft. 9in.; to carry, 6000 tons; engines, 
triple - expansion, 24in., 39in., 66in., by 45in., 
pressure 180 lb.; constructed by, Thomas Richard- 
— Sons, Limited, Hartlepool ; launch, July 

th. 

Beta ; built by, William Gray and Co., Limited ; 
to the order of, B. J. Van Hengel ; dimensions, 
280ft., 39ft., 18ft. 2in.; engines, triple-expansion, 
19in., 304, 5lin., by 36in., pressure, 160 Ib.; 
constructed by, Central Marine Engine Works ; 
trial trip, August 2nd. 

ELsWICK Park, steel screw steamer ; built by, 
William Gray and Co., Limited ; to the order of, 
Elswick Park Steamship Company, Limited ; 
dimensions, 341ft., 47ft., 37ft. 4in.; to carry, 
5700 tons deadweight ; engines, triple-expansion, 
25in., 40in., 65in., by 42in., pressure, 160 Ib.; 
constructed by, Central Marine Engine Works ; 
trial trip, August 2nd ; 11 knots. 

ORMLEY, steel screw steamer ; built by, Craig, 
Taylor, and Co.; to the order of, North of 
Ireland Steamship Company, Limited ; dimen- 
sions, 372ft., 48ft., 30ft. llin.; to carry, 7000 tons 
deadweight ; engines, triple-expansion, 23tin., 
38hin., 68in., by 18in.; pressure, 200 1b.; con- 
structed by, W. Allan and Co., Limited ; trial 
trip, August 2nd. 


TRADE AND BUSINESS ANNOUNCEMENTS.—We 
are informed that Mr. H. Binko, late managing 
director of Binko, Ridsdale, and Co., Limited, 
has resumed his old-established business as 
electrical engineer and manufacturer at 34. 
Leadenhall-street, E.C., under the former style of 
H. Binko and Co.—The Delta Metal Company, 
Limited, has acquired the business of the Hea- 
gard Metal Company, of 137. Lionel-street, Bir- 
mingham.—Mr. Edwin 0. Sachs has removed his 
general and private offices from No. 11, to No, 3, 
Waterloo-place, Pall Mall. 

AMERICAN IRON TRADE. — In the general 
review of the iron trade of America for 1898, 
dated June 15th, 1899, which has just been 
issued by Mr. Swank, he observes that the favour- 
able conditions in the iron and steel industries 
which existed ten months ago have not only con- 
tinued, but have become increasingly favourable. 
The demand for manufactured articles has 
steadily increased; the foreign demand for 
American surplus agricultural products has been 
well maintained ; the carrying capacity of the 
railroads has been taxed to the utmost, prices 
have generally risen, and wages have advanced. 
The following figures show the total production 
of all kinds of steel in the United States in 1898 
and immediately preceding years down to and in- 
clusive of 1892. In 1898: Bessemer steel, 
6,609,017 long tons ; open hearth steel, 2,230,292 
tons ; crucible steel, 89,747 tons ; all other steel, 
3801 tons, giving a total of 8,932,857 tons, against 
7,156,957 tons in 1897, 5,281,689 tons in 1896, 
6,114,834 tons in 1895, 4,412,032 tons in 1894, 
— tons in 1893, and 4,927,581 tons in 


Giascow SEWAGE Works.—During the year 
1898-99 the sewage works for the eastern district 
of Glasgow, situated at Dalmarnock, treated 
4,162,325,000 gallons of sewage, equal to a weight 
of a little over 18,581,808 tons, being an average 
of 11,529,986 gallons, or 51,473 tons 3 cwt., per 
twenty-four hours, From that amount of liquid 
sewage there were extracted by precipitation 
172,364 tons of crude sludge, which was reduced 
by filter pressing to 23,991 tons at an average 
cost of 1s. 10°4d. per ton of pressed cake, In 
addition to that quantity, 2495 tons of sludge 
were raised direct from the catch-pits by the 
elevators. These two quantities make a total of 
26,486 tons of solid matter removed from thesewage 
during the year. These figures indicate increases 
in all quantities save in that of crude sludge, which 
showed a decrease of 11,604 tons. The average 
cost of chemicals used, which the year previous 
had been reduced by 1s, 3d. per million gallons, 
is further reduced by 5s. 7°8d. per million gallons, 
The working expenses, which in 1897-98 had been 
reduced from the ar by ls. 7°7d. per 
million gallons, have also n further reduced 
by 7s. 7°7d. per million gallons this year. During 
the year 1427 tons 9 cwt. of ‘‘Globe” fertiliser 
have been sold at prices ranging from 10s. to 16s. 
per ton free on rail, and 4925 tons 3 cwt. of 
pressed cake have been sold at 1s. per ton free on 
rail, The total expenditure in connection with 
the manure account has been £1145 12s. The 
revenue has been £1543 12s, 9d., thus showing a 
balance of £398 0s. 9d. in favour of the manure 
account, to which should be added £300 for 
“Globe” fertiliser, and £138 15s, 6d. for bags 
still in stock. With these two items added, the 
balance in favour of the manure account would 
be £836 16s, 3d, 


THE PATENT JOURNAL. 
Condensed from The Ilustrated Oficial Journal o, 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name = of the communicating party are 


25th July, 1899. 


Massacine the Human Scatp, 8. Poole, Bir- 

™ m. 

15,303. RestLignt for Cycies, G. H. Gascoigne, 
Birmingham. 

15,304. Cuurns, N. J. Tubbs and T. J. Landrum, 


mdon. 

15,305. Gear for Motion, A. M. Cheyne 
and 8. A. Rosenthal, London. 

15,306. Propuction of CaLcium Carpipg, C. J. Wol- 
laston, London. 

15,307. Switcnes for Rattways, E. Edwards.—{J. de 
Constant, Germany.) 

15,308. H&RMETICALLY-SEALING the Lips of Cans, W. 
A. Hills, London. 

15,309. InsULATING ExectricaL Conpuctors, W. W. 
Colley, London. 

15,310. MaNuFacTORE of VaRNIsH, A. P. Bjerregaard, 
London. 

15,311. Tympan, I. L. Stone, London. 

15,312 Automatic Guns, Kynoch, Limited, and E. W. 
Anderson, London. 

15,318. Boppins of Rovinc Macutnes, R. Brandts, 
London. 

15,314. CLeantne Certain Parts of Cycies, W. H. L. 
Denny, London. 

15 315. E. Bottger, London. 

15,316. Serarator, B. W. Butler, London, 

15,317. Teacuine Reapixe, E. Dale, London. 

15,318. Dampinc Postacg Stamps, W. 8S. Simpson, 
London. 


26th July, 1899. 


15,319. Surps’ VentrLators, A. T. Orr, Holyhead. 

15,3.0. WaTER-TUBE StkaAM GENERATORS, U. M. Shaw, 
Burnley. 

15 321. Spiit-Rinas, W. H. Briscoe, Birmingham. 

15,322. Recutator of Compass, J. A. Webster, 
Lowestoft. 

15,323. SaurrLetess Looms, J. W. Bury, Burnley. 

SronE-SaAWING Macuings, J. Gledhill, Hudders- 
field. 

15,325. PortaBte Lamps, T. E. Phillips and The Man- 
chester Cycle Components, Limited, Manchester. 
15,326. Secunine the Heaps of Bakers’ Pxexs, T. B. 

Brown, Birming! 
15,827. Supports for Sinks, J. R. W. Woodward and 
G. Price, Derby. 
15,828. Setr-actiInc Mures, R. and J. Clegg, Man- 
chester. 
15,329. Tent, W. Brocklehurst and E. Williams, Man- 
heste' 


Tr. 

15,330. Purirication of Fats, 8S. W. Gillett.—(P. 
Pollatschek, Germany.) 

15,381. Sprinc Cases for Ropg-conpuctors, B. F. 
Cocker, Sheffield. 

15,332. Pygumatic Tirgs, 8S. Bunting, Birmingham. 

15,333. ACETYLENE Gas Apparatus, J. Huguenin, 
London 

15,834. Se_F-actinc Muss, J. Moorhouse, Manchester. 

15,335. TopuLaR Conpuits for Erectric Wirine, T. 
Taylor, Birmingham. 

15,336. Sarety ACETYLENE Lamps, E. S. Bond, Bir- 


mingham. 

15,337. Giazep Bricxs, J. R. W. Woodward and G. 
Price, Derby. 

15,338. Novetty Prize Game, J. W. Howkirs 
Birmingham. 

15,339. Eyepiece for Microscopss, F. W. W. Baker, 
Lond: 

15,340. 


lasgow. 

15,341. Opgzners, W. Thompson, Stratford-upon- 
Avon. 

15,342. Topacco Prez, A. Harkins, London. 

15,348. ELecrric TeLecRapus, E. W. Smith, London. 

15,344. Burners for ACETYLENE, D. M. Steward, 
Liverpool. 

15,345. Excentric Brarines, Miihlenbauanstalt und 
Maschinenfabrik vorm. Gebriider Seck, Berlin. 

15,346. SNow PriovcH for Cars, &c., J. G. Weniger, 


on. 
Srraicut Epce and CLinomersr, E. O. Wiltsch, 


Berlin. 

15,347. Covers and Sgats for Tramcars, 8. Burton, 
London. 

15,348. CLutcues, W. Peck, London. 

15,349. Capsutes, F. W. Warrwick and J. Harrison, 
London. 
15,850. Gzar for TeTHERING Horszs, E. M, L. Marriott, 

Lo 


mdon. 

15,351. Tires, A. F, W. Vellére and F. C. Colgrove, 
London. 

15,352. Horsgsnogs, M. F. Fiilster, London. 

15,353. TrrEs for WHEELS of VEHICLES, F. W. Kinney, 
London. 

Pyeumatic DespatcH TERMINALS, Lamson 
ti be y, Ltd., and E. C. Phillips, 


London. 

15,355. A CELLULOID-LIKE SusstTancE, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many. 

15,356. | ADVERTISEMENTS, A. Ginisty, P. 
Jean, and A. Bouchon, London. 

15,357. ManuracTurE of Lec Banpaags, F. H. Fox, 


ndon. 

15,358. A Vem Cxiasp for Use of A. Lieven, 
ondon. 

15,359. GgNERATION of Ex.ecrricity, C. H. Preston, 


mdon. 

15,360. Stoppers, E. Stierling and W. Gitzky, 
Lond 

15,361. 
jun., Lond 

15,362. Boots, 


on. 
GERMINATING Gratin, A. Gough and A. Gough, 
on. 

J. Cave and Sons, Ltd., and A. Cave, 


ndon. 
15,363. Pipes for Topacco, H. W. Tuson, 


ndon. 

15,364. Botrie for Liqurps, M. L. Tucker, Chesham, 
Bucks. 

15,365. Evecrromotors, N. Popoff, London. 

15,366. CowL, A. Gough, London. 

15,367. Enaines, W. P. Thompson.—_(M. H. Rump/, 


France.) 
15,368. Sicnats, W. P. Thompson.—(J. D. @. Walker, 
ndia. 


15,369. Execrric Arc Lamps, &c., W. Mathiesen, 
London. 

15,370. SeconpaRy Battery, T. de Michalowsky, 
London. 


15,371. Compress, F. E. Gnant, Liver. ool. 


15,372. DispLayine Movine Pictures, M. Barth, 
Live: 1. 
15,373. CLEANING Bakers’ Tins, F. Miiller, Man- 


chester. 
15,374. Drivinec Mecuanisms, W. E. Poole, 
Birmingham. 
15,375. REFRIGERATING CaRoo of Sutps, F. Fouché, L. 
Savatier, C. de Lagabbe, and A. Bochet, London. 
15,376. Prismatic BrnocuLars, J. Stuart and J. H. 
Barton, London. 

15,377. DyNAMO-ELECTRIC Macuings, P. V. Leconte, 
London. 

15,378. Hap Locks for Cycixs, W. Nicholls, London. 

15,379. JacQUARD-CaRD Stampine A. Pied- 
fort, London. 

15,380. APPLIANCE for PREVENTING MasTURBATION, J 
Hess, London. 

15,381. Rorary Motors OpgRaTED by Fivips, H, 


Lamby, London. 
27th July, 1899. 


15,382. BuLKHEAD for Suips, M. Hunter, Edinburgh, 
15,383. Coatines, A. Darlay, Paris. 


|| 
the p ation of the ir 
gard to the position of the iron trades 
of interest or can be 
told, a8 no perceptible change has taken place 
d ring the week. Demand in all departments 
extraordinarily good, and the tone of 
et generally is c eerful, and the out- 
machines, with stands, import, 1539 t. (1389 t., 
1332.) ; export, 3562 t. (3339 t. 3171 t.). Boilers, 
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15,884. Szamiess Kyirrsp Srockxinas, W. Spiers and 
8. Grieve, Leicester. 

15,885. Tap Key Buna, A. Gilley, Connell, Limerick. 

15,3886. AUTOMATICALLY PREVENTING the OpEninG of 
Doors of Rattway Carriaces, J. W. Alcock, 


London. 
15,387. Heat Non-conpuctine Coverines, J. McLay, 


mdon. 

15,888. Formine Jornts of Pipgs, W. Morley and P. W. 
Barker, Keighley. 

15,889. Construction of G. Bowmar, London. 

15,890. CHARGING VESSELS with AERATED BEVERAGES, 
A. P. Blaxter, A. P. Blaxter, jun., and G. W. 
Chaloner, London. 

15,391. Door Hanpigs, A. Jones, Bangor, N.W. 

15,892. Dopsres of Looms for Weravinc, E. Hill, 
Keighley. 

15,898. Mupeuarps for Bicycies, H. A. Lamplugh, 


a 
15,304, Lirg-savinc H. Bea and P. Offenbroich, 


ermany. 

15,895. Sranp for Motor Tricycigs, A. Craig, 

London. 

15,896. Counter Szats, R. Needham. Halifax. 

15,897. Clora Mmerceristnc Macuing, T. Robinson, 
Manchester. 

15,398. Mugs, J. Moorhouse, Man- 
chester. 

E. and H. Wilkinson, Hudders- 


eid. 
Sarety Wacon Courtine, W. H. Boyd, Man- 
chester. 
Pressino Corus, T. Pratt and C. King, Brad- 
01 


15,402. Removine Tin from Trynep Scrap, H. R. 8. 
Coleman and G. Cruickshank, Birmingham. 

15,408. Coxinc Coal, H. Schild, Man- 
chester. 

E.ectricaL Boarps, J. R. Weston, 


ndaon. 
15,405. Wispow Sasu Fixers, A. McKinnon, Glasgow. 
15,406. AcETYLENE Gas Generators, L. Bartmann, 


sgow. 

15,407. ELECTRICALLY-PROPELLED TRaINs, The Lanca- 
shire Dynamo and Motor Company, Ltd., and A. P. 
Wood, Liverpool, 

15,408. Drivinc Gear for Bicycigs, W. King, Glas- 


gow. 
15,409. Mrrrors, D. M. Carter, Glasgow. 
15,410. Drivine Device for Cuucks, C. Sondermann, 


mdon, 
15,41]. Pans for Bakina Cakes, G. 8. Tunks, 


15,412. PHOTOGRAPHIC Apparatus, E. M. M. Smith, 
Spalding. 
15,418. ACETYLENE Gas LicutTInc, A. M. Carey, 


London. 
15,414. TreaTMENT of Woop, J. Gridley, Kingston-on- 


es. 
15,415. SunsuapE I. M. Bosanquet London. 
15,416. Propucine [satrng, T. R. Shillito.—(J. R. Geigry 
and Co., Switzerland.) 
15,417. Borers, W. Luis, London. 
15,418. InsuLaTgeD ELEcTricaL CapLts, H. Edmunds, 


London. 
7, Bencugs, G. A. Muntz and A. J. Astbury, 
0) 


ndaon. 

15,420. Decorative Psenpant, J. D. Williams, 
London. 

15,421. Boots, W. Lingard, London. 

15,422. CaTTLE-FEEDING Apparatus, J. D. T. H. Burgh, 
London. 

15,423. Sgatinc Try, G. Farquhar and R. North, 
London. 

VesskL, F. Kraatz and F. Bossmeyer, 

Trin. 

15,425. Carryine a Piurauity of Toots, W. H. C. 
Harrison, London. 

15,426. Evectric Batrery, A. Tribelhorn, London. 

15,427. Auromatic CoupLincs for D. M. 
Murrow and A. Lamplough, London. 

15,428. Tins, J. W. Crabbe, jun , London. 

15,429. Prez Couptines, A. E. Dart and H. 8. Crombie, 


ndon. 
15,430. AtracHInec Tings to U. P. Smith, 
London. 
15,431. Gas Motors, F. Lagoitte, London. 

15,4382. Ricrp Steet Louver-riate, W. F. Stephens, 


nmdon. 
15,438. Marrers, C. D. Abel.—(Actien- 
gesellschaft fiir Anilin Fabrikation, Germany.) 
15,484. OpviatTine the Crepit System in Business, W. 
Walters, Brighton. 
Loops for Harness Fastenines, C. Wincer, 
ndon. 
15,486. Bati-cock for Cisterns, H. G. Bedell and J. 
Welsby, London. 
15,487. Apparatus for BranpInc AnimALs, A. J. 
Cuming, London. 
15,488. Process for Propucinc Copper, E. Frenot, 


ncon. 

15,439. Launpry Iron, J. D. Hardy, London. 

15,440. IncanDEscenT Lamps, M, von Recklinghausen, 
A. Vogt, and Nernst Electric Light, Limited, 
London. 

15,441. Brakes, A. W. Cribb, London. 

15,442. WATER-TUBE STEAM GENERATORS, R. Scott, 


ndon. 
15,448. Execrricat Conpuctors, M. M. Bair, London. 
15,444. PHotocrapny, W. M. L. Davidson, 


ndon. 

15,445. TRAVELLING Trunks, W. Fletcher, London. 

15,446. Fastentnc Covers to Horses, G. A. Mont- 
gomery, London. 

15,447. Gas Enorngs, G. Steinicke, Liverpool. 

15,448. ExpLosion Enornegs, G. Steinicke, Liverpool. 

15,449. Sargety Bits for Horses, R. Liver- 
pool. 

15,450. Dryinc Wasnep Grain, W. Rowlandson, 

iverpool. 

15,451. Puritryinc Mo.asses, E. Kafka, Manchester. 

15,452. RECIPIENT ATTACHED to Front Fork of Cyc 
M. Klatt, Berlin. 

15,453. Vatves, A. F. Cole, Kidderminster. 

15,454. Wrincinc Macuines, J. G. Lorrain.—(G. A. 
Paddock, United States.) 

15,455. Connectinc-rops, R. G. Linn, London. 

15,456. Fisninc Regs, J. G. Lorrain.—(D. M. Quarles, 
jun., United States. 

15,457. TREATMENT of Szwacog, 8. I. Adams, London. 

15,458. Borers, H. M. Robinson and A. E. Elliott, 


15, ACETYLENE A. Mottlau, 
15,400, TaP-swircu for Execrric Lamps, G. Gardner, 
—, ee Eoos, D. D. and J. A. Wilson, 
15,462. for A. Severin, London. 


28th July, 1899. 


15,463. Fire-escapgs, E. Brown, Birmingham. 

15,464. Brake for Cycies, H. Williams and 8. Dingle, 
London. 

15,465. Boats and Srzamers, J. W. Green, 
Manchester. 

15,466. RECORDING MoveEMENTS of Barometers, W. G. 

15,467. Switcues for Breakine E.ecrric Contact 
N. G. Knighton, Leicester. 

15,468. FasTENinG the Lips of Retort 
G. H. Robinson and W. V. Best, London. 

15,469. CoupLtine for Rattway CaRRiacEs, A. Hayden, 

Josham, Hants. 

15,470. AuTomaTic CoupLinos for RaILway CARRIAGES, 
J. 8. Prentice, Glasgow. 

15,471. Hrap-rest for Caairs, H. Piquet and F. B. 
Smith, Port Talbot. 

15,472. WaTeRPROoor Aprons for VEHICLES, J. Gamble 
and H. Garland, Liverpool. 

15,473. Cycixs, R. J. Wilkinson, Manchester. 

15,474, R, J. Wilkinson, Manchester. 


Supportine Garments, F. Soady, Kingston-on- 


ames. 

15,476. Lavine and Krinpiine Fires, R. M. Gill, 
Kingston-on-' 

15,477. Dritt Feepine AtracuMENT for Hanp Bracgs, 

. H. Ames, Kingston-on-Thames. 

15,478. Apparatus for PosLic AMUSEMENT, A. Kotin, 
London. 

15,479. Tramcar Seats, W. A. Battye, Halifax. 

15,480. Apparatus for Exuisitinc Puorocrapns, ©. 
Wray, Bradford. 

ManvracturRine W. J. Boyle, Liver- 


15,482. Dirgct-READING OHM Meters, A. Jamieson, 
Glasgow. 

15,483. Rutgers, H. Collins, Liverpool. 

15,484. Grounp Brake for Cycyss, J. Griffin and H. 
C. Payne, London. 

15,485. Occuttine Apparatus for Buoys, J. R. 
Wigham, Dublin. 

15,486. Piarss, C. Tiefenthal, 
jun., K. Meyer, and F. Neblung, Glasgow. 

15,487. Type &c., J. V. Hulse, 
Glasgow. 

15,488. Wave Motors, H. C. Essington, London. 

15,489. Castinc Snoxs, W. J. Yarr, Millom, 


Cumber! 

15,490. Pors for Metats, J. Thompson, 
Welverhampton. 

a. ADVERTISING on Winpows, &c., A. Strachan, 
lasgow. 

15,492. Spanner or Wrencu, J. Wilson and W. 


0! on, 
15,498. Raistna SADDLE Pinuars of Cycres, J. T. 
Woodward, London. 


15,494. Resin W. E. Stewart, London. 
15,495. CoIn-FREED Macurngs, H. J. Davy, London. 
15,496. TestinG the PersistTanceg of Vision, E. 8. Bruce, 


mdon. 
15,497. Manuracturine Inp1c0, T. R. Shillito.—(J. R. 
Geigy and Co., Switzerland.) 
15,498. Szatinac Doors, L. B. Edgar, Kingston-on- 


es. 

15,499. -PpuNcHING Macurygs, L. Williams, 
Kingston-on-Thames. 

15,500. Rotter Bearinas, 8. Freund and — Pels, 
London. 

15,501. Spegp Counters, C. H. Moon, London. 

15,502. Bepsrgaps for Hosprta.s, 8. I. Whitfield, Bir- 
mingham. 

15,508. VELOCIPEDE Brakg, E. C. F. Otto and E. C. F. 
Otto, jun., London. 

15,504. A. Schulze, London. 

15,505. VentrLators, H. O. Klebsch, Manchester. 

15,506. Packinc Catctum Carsipg, E. J. Dolan, 
London. 

15,507. SasH Fasteners, W. 8. James and J. C. Karner, 
London. 

15,508. Fitters, W. Reeves and The Reeves Patent 
Filters Company, Limited, London. 

15,509. Fruters, W. Reeves aud The Reeves Patent 
Filters Company, Limited, London. 

15,510. Spokes for Putitgys, H. H. Lake —(C. A. 
Brinley, United States.) 

15,511. Apparatus for Manuracturine Gas, W. H. 
Laird, London. 

15,512. Rattway Couptines, J. A. Hinson, 


London. 

15,518. Meratiic Boxss, G. H. Williamson and A. 
Culpin, London. 

15,514. Rims for Wares, T. H. Woollen, 


mdon. 

15,515. Supportine Saetves, &c., J. L. B. Templer, 

London. 

15,516. MgcHANICAL W. R. Green, London. 

15,517. Cycte Brakes, P. M. Justice.—(W. Branko- 
vitch, France.) 

15,518. AtracHINe Biixps to W. Hardy, 
Birmingham. 

15, Apparatus for Sramprnc Lerrers, J. F. Duke, 


mdaon. 
15,520. Fixtnc Knives to CHAFF-CUTTING Macuinsgs, E. 
Seaborn, London. 
IncaNDESCENT Gas Licutinc, W. T. Sugg, 


on. 
Curtain and Firtrinas, G. Smith, 


ndon. 
15,523. Ties, F. Durand fils, London. 
15,524. SreRILIsING NatuRAL Butter, A. Dubuisson, 


ndon. 
Execrric Switcuss, R. W. H. Hofstede-Crull, 


ndon. 

15,526. Cyctz Hoss, Marriotts, Limited, and J. 
Marriott, London. 

15,527. Car.cuLatine Russ, W. J. Goudie, London. 

15,528. Pavine for Roaps, T. M. and F. W. mn, 
London. 

15,529. Woop Putp, J. O. Klimsch, London. 

15,530. Gas Stoves, C. Clamond, London. 

15,531. Mecuanism for Looms, W. H. 
Baker and F. E. Kip, Liverpool. 

15,582. Apparatus for TgacHine the Buinp, M. Triet- 
schel, Liverpool. 

15,533. TiLes, W. Cartwright, Liverpool. 

15,534. CoIN-FREED MepicaL Batrerigs, H. Frazier, 
Birmingham. 

15,535. ConstructTiING Tires for Cycizs, W. D. McNeil, 
London. 

15,536. CLeanina Tram H. Kimpton, London. 

15,587. Cuarrs, H. E. Wallis, London. 

15,538. CanpDLE J. Francis, London. 

15,539. Corn-rrEED Lock, M. Pik, London. 

15,540. Grong for IncanpEscent Gas, F. Heybrock, 


ndon. 
15,541. DyNAMO-ELECTRIC GENERATORS, C. W. Atkinson, 


London. 
29th July, 1899. 


15,542, Or, Lamps, A. Broadbent, Birmingham. 

15,543. CLariryInc Spent Liquor, W. Diamond, 
Alfreton, Derbyshire. 

15,544. INCANDESCENT Lamps, A. A. Cowles, London. 

15,545. MANUFACTURE of CyanipEs, J. Snodgrass, 


15,546. Fasrics, 0. Bollé.—(C. Mengen, Ger- 


many.) 

15,547. Cyorz Carrizrs, G. R. Smithson and J. Yates, 
Wolverhampton. 

15,548. Game of SKILL, E. A. Jeffreys and A. F. Biddle, 
Birmingham. 


15,549. Cup Hooks, J. A. Crane, Birmingham. 
Bac for Presgrvinc Fiowers, M. Bertels, 
ndon. 
15,551. TRaveELLine Licuts, C. Davidson, Manchester. 
15,552. CLutcu W. Hitchins and The Roulette 
Cycle Company, Limited, Coventry. 
15,558. PHotocRaPHic CamMERas, R. Krtigener, London. 
Manovracture of Wuire F. Huff, 
ndon, 
15,555. MuLti-coLour Printinc Macutvery, F. R. E. 
Koehler, London. 
15,556. Batance Roap Tracer, W. G. Bligh, Bedford. 
15,557. Brakes for Cycte WHEELS, P. M. Staunton, 
Dalmeny Howth, Co. Dublin. 
15,558. Roorine Tires, L Becker, Glasgow. 
15,559. Fitters, W. Defries, London. 
15.560. Furnaces for Ovens, W. Handley and W. 
Handley, jun., Manchester. 
15,561. Friction Ciutcnes, W. Andrews, Birming- 


m. 

15,562. SckgENING CoaL, W. C. Blackett, Newcastle- 
on-iyne. 

15,563. Garr Jaws of Sartine VesseEts, U..C. Dale and 
G. Overy, London. 

15,564. Macutygs for Preparina Corton, A. Drons- 
field, Manchester. 

15,565. Mupavarps for Cycies, T. F. Hyland, Man- 
chester. 

15,566. Friction Ciutcnes and Brakes, H. P. True- 
man, Birmingham. 

15,567. Back - PEDALLING Brakes, A. T. Harris, 

Wembley, Middlesex. 

15,568. Brake Mercuanisy, P, L. and J. Renouf, 

Birming 


15,569, Spanners, R. Harrington, Dudley. 

15,570. Brake, W. G. Arthur, London. 

15,571. CoIn-FREED Gamr, J. B. M. and W. R. Stewart, 
London. 

15,572. Lecernas, T. H. Clarke, Leeds. 

Evecrric Licut Firrinas, C. C. Metcalf, Sale, 


15,574. Horsgsnors, W. Kondakov, 
ndon. 

15,575. MATRIX-DISTRIBUTING Macuings, E. F. Linke, 


London, 
15,576. CaN-sOLDERING Macuings, D. Young.—(J. L. 
Board, United States.) 
15,577. CycLe - WHEEL C. H. Murray, 
ae W. Digby, Lond 
578. EADS, W. on. 
15,579. TRANSMITTING FLUID under Pressure, W. 8. 
Halsey. London, 
15,580. Guarps for Macuings, M. T. Barber, Man- 


chester. 

15,581. Swrron, 8. Jevons and! W. H. Lloyd, Bir- 
mingham. 

15,582. Vatves, W. Boby, London. 

15,583. Exectric Cash Rxoister TILLs, W. Snelgrove, 


mdon. 
15,584. Brake for Front CycLe R. Jewell, 
mdon. 

15,585. Letrer Saretry Lock, O. Schoeller, London. 

15,586. WasHING Macuing, J. Evans, London. 

15,587. VEHICLE SIGNALLING, J. Martin and W. H. 
Geary, London. 

15,588. Tires, M. W. Smith, London. 

15,589. Traps, J. Gunning, London. 

15,590. Surrts, M. Roberts, London. 

15,591. Station Inpicators, A. J. Boult.—(A. Ledow- 
sky, Russia. 

15,592. CrncuLATION Devices for Generators, C. V. 
Burton, London. 

15,598. Drawino Orr Liquips, E. F.T. and W. L. Cole, 


ndon, 

CaPsULE-PRODUCING Apparatus, 8. Frank, 
ondon. 

15,595. for Artiricia, Limas, J. Wamsgans, 
naon. 

15,596. CoMPRESSING FrpRous MaTERIA.s, G. A. Lowry, 


ndon. 
15,597. E. Gathmann, London. 
15,598. IncanpEscentT Gas Burners, G. Bamberg, 


London. 

15,509. Switonss, G. W. Partridge and G. K. B. Elphin- 
stone, London. 

15,600. Hinogs, F. Liedgens, Barmen, Germany. 


Slst July, 1899. 


15,601. Lock1na Nuts, P. R. J. Willis.—(W. W. Perkins, 
United States.) 

15,602. Macuingry for Maxine HorsxsHor J. 
Swalwell, Newport, Mon. 

15,608. Naits for Jacguarp Looms, G. H. Brown and 

. H. Kertland, Halifax. 

15,604. Draivinc Gear for VeLocipgprs, J. Shaw and 
J. Grantham, Willington-on-Tyne. 

15,605. Srergoscopic Apparatus, W. Thomson and 
The Jactho Patent Automatic Advertising Lamp 
Company, Limited, Newcastle.on-Tyne. 

15,606. RoLLED Sgctions, J. H. Bell and W. Rockliffe, 


lasgow. 
Corron into Hanks, J. Grymonpré- 
le 
15,608. CHARGING Apparatus, B. Kilner and 8S. Lay- 


cock, Leeds. 

15,609. Hooxs for Fixinc Gas Pipes to WaLLs, W. H. 
Dransfield, Leeds. 

me. Racks - Trays, E. Johnson and W. J. Hadg- 


15,611. Mowry Betts for Persona Wear, P. A. 
ingham. 


Martin, 
15,612. Bepstgaps for InvaLips, R. Inwards, London. 
15,613. Ecevators, E. 8. Hough, Brockley, Kent. 
15,614. CoIN-CONTROLLED TELEPHONE Reoisters, T. J. 

a jun., and E. Happersberger, Kingston-on- 

es. 


am: 
Sounp-posts of Vio.ins, C. J. Davies, Milford 
aven. 
15,616. The CHATELAINE-LOop Scissors, T. 8. Ellis, 
Gloucester. 
15,617. Driving Mecuanism for Cycies, W. Smith, 


Coventry. 

Automatic Steam Vatves, E. H. Atkinson, 

oole. 

15,619. ComBrxaTion ScrEw-bown VaLvs, E. Ziegler, 

London. 

15,620. Spurs, G. Hausmann, London. 

15,621. Preventina the Wear of the Tors of Boots, 
C. H. Stubley, Mansfield. 

15,622. Toornep Gears, Motorfahrzeung-und Motoren- 
fabrik Berlin Aktiengesellschaft, Berlin. 

15,623. Ratcuet Brace, W. C. Elliot, South Shields. 

15,624. Joints fur StgaM GENERA10RS, 
Nussbaum, London. 

15,625. Fives for Papers, E. W. Jenner, London. 

15,626. Fisninc Tackie, A. G. Jar- 
dine, London. 

15,627. Brakes for F. McIlquham, London. 

Vatvgs, W. H. Bushell and L. R. 8. To 


on. 

15,629, Reruse Destructor Furnaces, E. Willshear 
and E. C. Amos, London. 

Framework of Tents, G. R. Cutler, 


mdon. 
PULVERISING and Sirtine Savt, G. Appleyard, 
ndon. 
15,632. Or Lamps, J. H. Papps and L. F. Papps, 
London. 
15,633. Explosive Enorngs, ©. M. 
15 for Lawn Tennis, E. Hettner, 
mdon. 
15,685. ApveRTisino Devics, K. Riedmiiller, London. 
15,686. used in TrawLine, C. Cole, 
London. 
15,687. A Renewav Vatvs, J. Cockbill and E. and C. 
Chamberlin, London. 
15,638. the StraicuTNess of GuN BaRRELs, F. 
H. orthy and J. Jackson, Leytonstone. 
15,689. Automatic Guns, A. T. Dawson and L, Silver- 
man, London. 
ARTIFICIAL Strong, F. Gernaert and C. Libert, 


mdon. 
15,641. Raistnc Liguips by Compressep Arr, E. W. 
Kister, London. 
15,642. Propgiiine Boats, R. B , London. 
15,648. ALimenTaRy Propuct, B, J. B. Mills.—{H. 
Bourne, France ) 
ExectricaL Ionition Apparatus, F. Ktippe*, 
mdon. 
15,645. Recepracies and Distrisvrors, A. J. Boult.— 
(0. G. B. Urban, Germany.) 
15,646. Fotpine Cuarrs, A. H. Pinnock, London, 
15,647. Topacco Pipzs, G. W. Fowler, London. 
15,648. Repatrine Pneumatic Tires, H. 8. van der 
Stempel, London. 
Maxine Dovetz Knots, M. J. Nordmann, 
mdon. 
15,650. DisPLAYING ADVERTISEMENTS, &c., W. Creasy, 
mdon. 
15,651. Nitric Actp, L. Maissin, London. 
15,652. Continvous Tannino, H. H. Lake.—(Gerberei- 
Gesellschaft mit beschrinkter Haftung, Germany.) 
15,658. Automatic RxGcutator, J. E. Perrachon, 


mdon. 

15,654. Printina Press, G. C. Marks.—(H. 4. W. 
Wood, United States ) 

15, Dravout Exciupers for Doors, W. C. Tanner, 

mdon. 

15,656. APPLICATION of Doors to Enoinks, W. Hornsby, 
D. Roberts, and C. James, jun., London. 

15,657. Spezp Governors, W. Hornsby, D. Roberts, 
and C. James, jun., London. 

15,658. Steam Enoines, W. Hornsby, D. Roberts, and 
C, James, jun., London. 

15,659. Kis, J. T. Finch, London. 

15,660. Nippues for Rapjators, J. W. Lang, 


London, 


15,661. ConTROLLING AppaRatus for Bxps, J, 
. ‘ker, London. 

15,662. Gas Propucegrs, F. Radcliffe, London, 

15,663. GovERNING Devices for ENGINES, R. J. Isago, 
son, London. 

15,664. Garrsers, J. Pullman, London. 

15,665. Samptixa D, Hutchinson, London, 

15,666. Explosion Enorngs. M. 8. ona, London, 

15,667, PaRALLEL Ruuers, D, T. Stokes, London, 

15,668. Driving Device for Macuings, K. Njurling 
London, 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gasetu, 


624,922. Vatve ror Compressors, F. W. Gordon 
Philadelphia, Pa.—Fued February 28rd, 1899, 7 
Claim.—In compressor discharge valves, the com. 
bination, substantially as set forth, of a compressor 
eylinder, a pair of ported valve cylinders each having 
one end in free communication with said compressor 
cylinder, and its other end in free communication 
with the discharge chamber of the compressor, g 


closed piston valve in each of said valve cylinders, a 
rocker connected with said valves to cause them to 
move in unison in opposite directions, and a tappet 
arm adapted to move said valves in closing direction, 
the valves and rocker being so arranged that one of 
the valves serves as a fluid-pressure motor for open. 
ing both valves. 


624,927. Riverine, F. Gunnell, Chicago, Ill.—Filed 
April 1st, 1898. 

Claim.—(1) The herein-described method of driving 
and finishing countersunk flush-pointed rivets, con- 
sisting in hammering down the projecting end of the 
rivet in such manner as to form upon it a central teat 
or stud, then facing off the end of the rivet by means 
of a rotary tool centred upon such —— teat or 
stud, and then removing said stud, substantially as 
described. (2) The herein-described method of driving 


(624.927) 


countersunk flush-pointed rivets, consisting in ham- 
mering down the projecting end of the rivet B witha 
flat-faced die E, provided with a central hole F, and 
thereby upsetting upon the end of the rivet a central 
projecting teat or stud I; then facing off the end of 
the rivet until it is flush with the surface of the plate, 
by means of the rotary milling tool J having the 
central hole F fitting the pee ae I, and then 
removing such projecting stud, substantially as de- 
scribed. 


624,931. Motion-convertING MecuanisM, JV. /ay, 
Seville, Ohio.—Filed April 4th, 1898. 

Claim.-(1) In engine constructions the combina- 
tion with tandem arranged cylinders and the pistons 
thereof of a yoke connecting with the rods of said 
pistons, a crank shaft rotated by said yoke, guides 
extending from each side of said yoke, adjustable 
and yieldingly supported brackets or bars retained 
normally in parallel position to said guides and 
integral differential rollers establishing rolling con- 
tact with and of said guides and brackets or bars for 
the purpose as set forth. (2) The combination with 


tandem-arranged cylinders and the pistons thereof of 
a piston-rod connecting guide yoke, connecting-rods 
and a crank shaft, adjustable and vieldingly supported 
— bars or brackets and differential rollers, the 

rge and small members of said rollers being respec- 
tively in contact with said guide yoke and the said 
porter & bars to relieve the pistons of undue strains 
substantially in the manner as and for the purpose 
set forth. 


625,192. Ancnor. T &. Norton, Gosport, England.— 
Filed April 4th, 1898. 

Claim.—The combination of the shank having a boss 
near its lower end provided with a transverse opening 
and a slot in line with the axis of the shank formed 
with upper and lower walls each of which is doubly 


625.192) 


inclined, a tripping piece pivoted in said slot, separate 
flukes each with rtion extending 
into said transverse opening in the and also into 
the trippirg piece, and two bolts separately and in- 
dependently securing the reduced portions of the 
flukes to the tripping piece. 
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THE ENGINEER 


REPORT ON THE THERMAL EFFICIENCY OF 
STEAM ENGINES. 


A ComMITTEE was appointed some time ago by the 
Institution of Civil Engineers to report on the thermal 
efficiency of steam engines. This Committee presented 
a one-page report in April, 1897, and a year later the 
Council adopted the second report. The two together 
were published late last year, but have never been sub- 
mitted to the Institution for discussion and criticism. 
According to the preface, “The result of the Com- 
mittee’s work can shortly said to consist in the 
recommendation that the thermal economical value of 
steam engines should be stated in B.T.U. per indicated 
horse-power per minute, in defining the standard engine of 
comparison, and in giving precise directions for the obser- 
vations to be taken and for the calculations to be made 
in regard to the foregoing.” 

On a subject of such great practical importance as 
the testing and efficiency-rating of steam — 
it seems unusual that recommendations should be 
issued apparently with the full authority of the 
premier engineering Institution of the world without 
the members of the Institution having had an 
opportunity to examine and express an opinion upon 
them; without even their having been seen by the 
members previous to their final and authoritative 
jgsue. Such a thing may have been done before, but 
we cannot remember any instance of such an occur- 
rence. Iiven ona subject of such greatly less import- 
ance as “wiring rules,’ the Institution of Electrical 


Engineers has debated in a lengthy and lively manner | ¢ 


the recommendations of its Committee. The regular 
practice of the Institution of Civil Engineers in regard 
to similar Committee reports has been opposite to that 
followed in this instance. It seems undignified for the 
Institution to run the risk of its recommendations being 
practically ignored by the profession ; and, in so far as 
they are good, these would have had a much better 
chance of being generally acted upon if they had been 
thoroughly discussed in the open. The Committee no 
doubt was in its personnel a very strong one, but it has 
been commonly understood that they were all at sixes 
and sevens, and that an agreement on somewhat meagre 
results was only arrived at in virtue of the social and 
non-scientific complaisance of several of its most 
experienced and most practical members. 

Perhaps the best part of the report is the introducto 
note written by Captain H. R. Sankey. In this is traced, 
in a singularly lucid manner, the progress of heat energy 
from the boiler furnace, through the boiler, the engine, 
and its jackets, the feed pump and the economiser, with 
all the losses noted at various points of this progress. 
This is assisted by an ingenious diagram, which we 
venture to believe will help many a student to a clearer 
and more definite conception of what actually takes 
place than he has obtained from many chapters of the 
ordinary style of thermodynamic text-book. 1t contains 
an arithmetical error of large amount in putting the 

142.150 0°15 instead of 0°192. 
As this is compared with the efficiency of the ‘ideal ” 
engine, namely 0°285, the slip is apt to be considerably 
misleading. 

The Committee’s recommendations are eight in number. 

No. 4 of these is effectively perhaps the most impor- 
tant. It decides to limit the consideration of the action 
of the engine inside the steam pipe “ close to, but on the 
boiler side of the mp stop valve ” at one end, and the 
the exhaust pipe “ close to, but outside the engine.” The 
term “outside” is here ambiguous; we presume 
“beyond” is meant. If we were sticklers for grammar 
we would point out that the phrase amounts to a state- 
ment that a part that is outside the engine is recom- 
mended by the Committee to be deemed inside it. But 
Sir John Gorst tells us that grammar is useless, and 
must therefore go out of fashion. The essence of this 
No. 4 decision is:—(1) That boiler and engine must be 
considered separately, the utility of which procedure for 
practical testing purposes has long been conceded, 
although it ought also to be remembered that no com- 
plete thermodynamic analysis is possible in doing so; 
and (2) that condenser, hot well, air pumps, feed pumps, 
&e., are also divorced from the engine. 

Separate condensing plants are now very common, 
especially in America, and as on this system one con- 
densing plant may serve many engines, there may arise 
in modern practice the same sort of convenience in 
testing condensers separately as has long been found in 
testing boilers separately. But is the proposal to cut off 
the condenser from consideration in engine tests not 
somewhat premature at present? The habit of testing 
condensers separately has not yet arisen, and if this re- 
commendation be acted on, the chances seem to be that 
it will in nine out of ten cases result in condenser testing 
being altogether neglected. 

Injectors, and separately driven boiler feed pumps are 
also quite common, and moreover, from the strict scientific 
point of view, if boiler and engine be separated, the 
feed pump belongs to the boiler. But then the Committee 
also formally recommends that the engine efficienc 
should be stated in terms of brake horse-power as we. 
as in terms of indicated horse-power. Now taking all 
commercial factory engines into account, which, although 
not so scientifically interesting, are yet more important, 
industrially and economically, than the higher class land 
engines, and including marine and waterworks and mine 
engines; feed pumps, air pumps, c., are in the 
great majority of cases driven by the engine itself, 
and the power taken to drive them forms part 
of the difference between indicated and brake horse- 
power. Thus, the recommendations of the Committee 
seem to be inconsistent, and to defeat themselves in 
great numbers of important cases. Moreover, it is 
Surely an elementary truism that, in any complete 
scientific survey of the whole thermodynamic action, the 


“thermal efficiency ”’ 


powers used to drive the feed and air-pumps are properly 
treated as a deduction from the indicated horse-power of 
the engine, as they are necessary to the working of 
the engine. The difference between indicated and brake 
horse-power is commonly thought of as due to the 
mechanical inefficiency of the engine mechanism, but the 
subtraction of the power spent on the air pumps is 
clearly an essential part of the thermodynamic calcula- 
tion of the functioning of the engine proper. The horse- 
power of a boiler-feed injector is, of course, not to be 
subtracted from the cylinder indicated horse-power ; but 
its driving by the boiler steam, and the feed work it does, 
are essential items in the whole cycle of action. 

These considerations illustrate the sort of difficulties 
found in the way of any attempt at a strict scientific 
test treatment of one part of the whole thermodynamic 
cycle divorced from the rest. These are further illus- 
trated by No. 3 of the Committee’s recommendations, 
which reads as follows :—that ‘“‘ The heat supplied” to a 
steam engine “be calculated as the total heat of the 
steam entering the engine less the water heat of the same 
weight of water at the temperature of the engine ex- 
haust.”” It would appear a great deal more accurate to 
speak here of the energy supplied instead of the heat 
supplied, because the bulk of the energy supply which 
is utilised on the piston does not reach the engine in the 
shape of heat at all. That part of the latent steam heat 
supply equal to the (pv) is converted from heat energy 
into mechanical energy in the boiler, not in the engine, 
and is carried on to the engine past the stop valve, where 
the Committee’s engine begins, in the same mechanical 
orm. 

The shutting out of sight from the test the work done 
by air pumps is practically a serious matter. These 
pumps ought to, and occasionally do, pump water only— 
fully condensed steam. If they did so only and always, 
the work spent on them would be small—in fact, less 
than that done on the feed-pumps; and moreover, 
the part of this work done uselessly on solid and 
fluid friction would rightly be debited to engine 
mechanical inefficiency. But why is the displacement of 
the air pumps, even of surface condensers, made so much 
larger than that of the feed pumps? Of course because, 
as is well known, they are always, or nearly always, 
pumping a mixture of water and steam, or water in one 
part of the stroke and steam in the rest. Now, if the 
volume of steam pumped by the air pumps equalled that 
of the steam exhausted from the engine, evidently no 
a advantage at all would arise from the 
use of the condenser and air pumps; and thus just in 
the proportion of steam to water actually pumped by the 
air pumps, so is the gain in indicated cylinder horse- 
power obtained from condensation counterbalanced by 
the power spent in driving these pumps. Thus, every- 
thing that tends towards the overlooking and neglect of 
the immensely important fact that the dynamic gain from 
the use of condensers is thrown away in proportion as 
the air pumps do not draw solid water throughout their 
suction strokes, must be disastrous to the prospects of 
real economy from the use of condensation. 

Rule 3 of the Institution of Civil Engineers’ Com- 
mittee tells us to reckon the total heat supplied to the 
steam from the temperature of the exhaust and not from 
the temperature of the feed. This is a very serious 
innovation on common scientific practice. The Com- 
mittee specially mention that its ‘‘ recommendation covers 
the special case of an engine working against a high 
back pressure,” in which case there is a very large 
difference between exhaust and feed temperatures. 
This amount of heat supply is, of course, always 
less than the actual heat supply, and sometimes less 
by a substantial percentage. The reason given by 
the Committee for this deviation from concrete facts 
as established by actual measurement is given in a 
foot note, page 10 of the report, namely, “because, 
theoretically, the feed can be raised by the exhaust to 
this temperature, although the result is not usually 
realised in practice.” That is, because, if the exhaust is 
not actually used to heat the feed to its own tempera- 
ture, still it ought to be made to do so. Thus the engine 
is to be credited, not with what it actually does, but 
with what it ought to do! The steam is to be debited 
with the receipt of less than the actual heat given to it, 
because if the arrangements were more perfect it might 
do with less! Of course, it would be argued that the 
feed-heating arrangements are part of the boiler and not 
part of the engine proper as defined by the Committee, 
and that the above defect is the fault therefore of the 
boiler, and not of the engine; hut this seems only to 
serve to illustrate further into what dangerous procedures 
we are apt to be led when we try to divorce from each 
other the various parts of a complete process which can 
only be analysed with scientific accuracy when viewed as 
a whole, or which, at any rate, can be accurately under- 
stood by the average engineer only when taken as a 
whole. 

Recommendation 1 is that the name “thermal effi- 
ciency” should be used for the ratio between the 
mechanical piston work and the heat supplied to 
the engine. The word “thermal” means apper- 
taining to heat. Now, taking the engine as 
defined by the Committee, it certainly conducts 
heat neither to nor from the working substance, 
except through defect of construction. The metal 
of the cylinder, and the moisture on its surface, 
operate noxiously by absorbing and re-radiating heat, and 
the jackets are a clumsy and ineffective remedy which 
lessens these bad effects of the cylinder metal by conduct- 
ing heat into it. But except for these noxious effects, 
which we strive to minimise, there exists nothing in con- 
nection with the steam engine which can, with due 
respect to the accurate use of language, be called 
‘“‘thermal” efficiency. It should be called ‘ thermo- 
dynamic” efficiency. The energy arrives at the stop 
valve of the engine in the shape of mechanical resilient 
energy; one part of it is given up directly and imme- 
diately to the piston without change of condition, and 


another part—after cut-off—is given to the piston by 
expansion, during which the steam loses heat, not by 
conduction, but by conversion of heat into mechanical 
energy. There is no part of the engine process which ‘is 
not either purely mechanical or else thermodynamic, 
except those incidental noxious parts already mentioned. 

The reference to cylinder condensation leads us to 
point out a very extraordinary ambiguity in the Com- 
mittee’s report. It directs the engine heat supply to 
be reckoned as the “heat required to produce at 
constant pressure the steam that enters the engine.” 
How is this steam to be measured? Is it to include by 
weight the water held in suspension as it ‘enters the 
engine” at the stop valve? Oris it to be measured by 
volume from the indicator card? Strange to say, the 
report of the Committee, every member of which is 
familiar with the fact that dry steam seldom appears at 
any one point in the course through the engine, is 
absolutely silent on the subject of water mixed with the 
steam. It would be extravagant to suppose that it 
recommends the supply of heat to be reckoned from the 
total heat of the steam “indicated” at cut-off or at 
release. In the one case this would make the engine per- 
formance better than it is by all the heat spent on the steam 
that it is “‘ initially condensed” as well as on the priming 
water. Calculating from the release, of course, the error 
would not be so extravagant, but it would still often be 
large. If the Committee intend that, as often as possible, 
a dampness calorimeter should be used in the test, and 
placed at the stop valve, then still an error would occur 
in favour of the engine. Because the directions debit 
the engine only with the heat in the steam that passes 
the stop valve. Now, although it is the fault of the 
boiler, and not that of the engine, that the steam arriving 
at the stop valve is not dry, still the water supplied 
along with the steam carries heat with it, which is partly 
utilised in doing piston work, because—unless the expan- 
sion be very small—that water evaporates before the end 
of the working stroke. If, on the other hand, a calori- 
meter is not used, and the whole measured weight of 
feed-water is assumed to pass into the engine as steam, 
then the engine is in most cases debited with a heat 
supply greater than it actually gets. 

Now, no very accurate dampness calorimeter exists as 
yet, and even moderately true ones are hardly ever used 
in steam engine tests. That being so, it is clear that the 
actual heat supply to an engine cannot be calculated 
with any great accuracy—not with any real scientific 
certainty to within two or three per cent. Of what 
scientific value then is the main recommendation of the 
Committee that thermal units per minute per I.H.P. 
should be substituted for pounds of water per minute per 
I.H.P.? The pounds of water can be measured with a 
degree of accuracy proportional to the care and trouble 
taken in doing so ; there are no scientific obstacles in the 
way of such measurement. Moreover it is the recog- 
nised common practice of engineers to reduce the actually 
measured pounds of water to an “equivalent” weight 
evaporated “from and at 212 deg. Fah.” This learned 
Committee nowhere betrays any consciousness of the 
plain truth that these ‘equivalent pounds of water from 
and at 212 deg. Fah.” mean exactly and precisely the same 
thing as its British thermal units, the only difference being 
that it is measured in units 966 times as great as the Com- 
mittee’s, just as the same length may be equally well mea- 
sured in inches as in feet, or duration of time in minutes 
instead of in hours. A committee of the Institute of Sur- 
veyors which solemnly recommended that all distances 
should be measured in feet instead of in chains, would not 
be thought to have done anything of transcending scien- 
tific importance ; it would base its recommendation, not 
on grounds of scientific correctitude of measurement, but 
solely on grounds of arithmetical convenience. But 
what convenience of mere arithmetic calculation results 
from using British thermal units instead of pounds of 
water, properly reduced to its 212 deg. equivalent when 
the data for such reduction exists, as they must neces- 
sarily exist, in all cases in which it is possible to arrive 
at the thermal units ? 

This main recommendation is No. 7, and is thus 
worded :—“ That it is desirable to state the thermal 
economy of a steam engine in terms of the thermal 
units required per minute per indicated horse-power, and 
that, when possible, the thermal units required per 
minute per brake horse-power be also stated.” 

Here the word “‘ thermal” is used in the same way as 
in the definition of ‘thermal efficiency,” and is open to 
the same objection. But what is more important to 
point out is, that in the phraseology of the Committee 
the thermal “economy” coefficient here recommended 
is simply the reciprocal of the “‘ thermal efficiency "— 
expressed in altered units as in changing from inches to 
feet. The “‘ thermal efficiency,” which has been adopted 
naturally and inevitably in all physical investigations of 
this subject, is pooh-poohed by the Committee as an un- 
practical hypertheoretical invention, and to it the 
Committee extends only a good-humoured and covertly 
contemptuous toleration ; while the ‘‘ thermal economy ” 
which it so strongly recommends as vastly superior, is 
actually nothing different from this despised efficiency, 
simply turned upside down. The one really gives 
precisely the same, neither more nor less, physical 
information as the other gives. And, with all due 
deference to the reformed administration of the Minister 
of Education, we venture to think that it is grammatically 
important to avoid using the two terms “efficiency” and 
“economy” with reverse meanings, the one being the 
other turned topsy-turvy. It seems an unnecessary and 
arbitrary interference with the natural history of the 
English language. The English word “ economy” indi- 
cates a positive good quality whose numerical measure 
should increase with improvement in this quality; but 
the Committee’s ‘‘ economy” increases as the engine 
becomes more wasteful. Never before has any set of 
men of high scientific reputation made a more flagrant 
and violent effort literally to upset the stability of their 
mother tongue. 
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That the two are simply reciprocals, one of the other, 
is surely self-evident ; but to put it formally :— 
“ F » _ work done on piston in ft.-lb. 
heat supplied in ft.-lb. 
I.H.P. x 33,0000 
B. ther. un. sup. permin. x J 
J “thermal economy” 
where J is the British value of ‘“ Joule’s equivalent.” 
The numerical coefficient am connecting these re- 


ciprocals is given by the Committee the value 42:4, 
namely, as it somewhat quaintly terms it, ‘‘ the energy 
of 1-horse power per minute expressed in thermal 
units,” which, being translated into English grammar, 
means “the energy, expressed in thermal units, per 
minute of 1-horse power.” It nowhere gives an 
indication of what it believes to be the value of J, 
but equating the above, we find that the value it uses is 


a =1778°3. This value J has had a very fluttering 
history. It began by being 772; much later it rose to 
774, where it remained for many years, and then bounded 
to 778; afterwards falling to 776. The Committee seems 
to have caught and held it at the top of the market. We 
observe that Professor Ewing’s book “The Steam 
Engine,” dated 1894, uses 778, and this probably 
accounts for the above value being used by the Com- 
mittee ; but on page 312 of Professor Perry’s book ‘‘ The 
Steam Engine,” published this year, is shown apparently 


good reason for believing it to be ine x 777°2 = 7734, 


and Professor Perry himself uses 774 throughout this 
latest treatise on the steam engine; a number at least 
convenient because it was commonly used by scientific 
engineers through a long series of years. 

There remains recommendation No. 8, in which what is 
called the “ efficiency ratio ” is defined and recommended 
to be used “for scientific purposes.” We know of no 
scientist in the sense of a professional student of physical 
science, who has ever shown the slightest favour towards 
this idea, which consists in comparing the actual 
‘thermal efficiency’ with that of a ‘‘ standard cycle” 
“ideal” steam engine. The standard cycle chosen is 
Rankine’s, and the ideality of the standard engine refers 
to the absence from it of a number of things, such as 
cylinder condensation and re-evaporation, clearance 
volume, wire-drawing, compression, priming, &c. No 
objection can be taken to the selection of the Rankine 
cycle, as any one cycle would serve the purpose just as 
well as any other. But there is a serious practical objec- 
tion to the use of this comparison with any such con- 
ventional “ideal ’’ engine, beyond the natural objection 
of practical men to deal with wholly artificial and im- 
possible measures. Itis of great practical importance 
that the comparison in respect of thermodynamic 
efficiency between various kinds of heat engines, to wit, 
steam, gas, oil and the possible future thermo-electric 
engines, should not be lost sight of. If each kind of heat 
engine sets up a special conventional standard of efficiency 
for itself alone, this extremely important comparison is 
more than likely to pass altogether out of, at least 
popular, recognition. 

Moreover, this “ ideal” is actually a complete thermo- 
dynamic cycle. Now no real engine—steam, gas or 
other—follows any complete cycle, the discharge of a 
steam engine never being wholly water, and its tempera- 
ture always differing from the feed temperature. More- 
over, the Committee expressly bids us consider the action 
of an engine as confined to one small part of such a 
cycle. It expressly cuts out the water heating, the eva- 
poration and the condensation, as being no parts of the 
action of the engine proper. How, then, can this small 
part of a cycle be rationally compared with an “ ideal,” 
which runs through the complete thermodynamic cycle, 
and which therefore is, according to the Committee’s 
definition, a great deal more than an engine ? 

All possible useful purposes are amply served by the 
statement of the simple, direct, and natural thermo- 
dynamic efficiency, or piston work done divided by heat 
supplied. If the values of this for different species of 
heat engines and for different individuals of the same 
species be placed side by side there is seen at a glance, 
and in the most unambiguous and scientific terms, the 
true comparison between them in point of efficiency. 
The temperature limits form one item that influences 
the results ; but the influence of this one item may easily 
be overborne by that of other equally important condi- 
tions, such as that of cylinder condensation, or of 
excessive clearance, or of valve and piston leakage, &c. 
It testifies to no real scientific acumen to exalt tempera- 
ture limits into a fetish for exclusive worship, to the 
neglect of so many other quite as important matters. 


Last April a railway accident occurred on the Yenissei 
and Irkutsk section of the Trans-Siberian Railway, in which nine 
persons were injured, the mail-car and the third-class carriages 
were wrecked, and two locomotives and the guard’s van were 
greatly damaged. A special commission was at once appointed to 
investigate the cause of the accident, and the report recently 
issued gives a gloomy picture of the state of matters on this im- 
portant railway. It appears that the accident, which entailed a 
loss of 10,000 roubles in the rolling stock, was due to the breaking 
of “burst rails.” The special commission made further search 
and found 170 burst rails along this section of the railway. It is 
to be regretted that the commission has given no clear explanation 
of the cause of this ‘‘ bursting” of the rails. However, it is to be 
supposed, that either the rails were made out of bad material, or 
that they were not laid in position with sufficient care. It is quite 
possible also that the rails are unable to stand the strain of the 
ordinary traffic, seeing that the authorities have made use of such 
a light type of rail. Whatever the cause of the catastrophe may 
have been, the guilty persons ought to be punished, and the pre- 
sent unsatisfactory state of affairs should be remedied, as it is of 
the highest importance that at this moment there should be 
—s to impede the proper working of the Central-Siberian 


THE MECHANICAL THEORY OF STEAMSHIP 
PROPULSION. 
By Ropert ManskL, Past-president of the Institution of Engineers 
and Shipbuilders in Scotland. 

In continuation of my two papers on the above subject 
in Tue EnoinerER of October 14th, 1898, and February 
10th, 1899; a fitting sequel would be a third, briefly 
noticing published mathematical theories of the same, of 
which, however, it will be unnecessary to enter into any 
lengthened exposition, as they cannot be assumed, and, 
in point of fact, directly disclaim having arrived at any 
definite practical result. 

In one of his papers, Mr. Mattiew Williams—I think, 
not unjustifiably—has remarked :—‘‘ There can be no 
doubt that the study of pure mathematics, by directing 
the mind to processes of calculation rather than to pheno- 
mena, induces that sublime indifference to facts which 
has characterised the purely mathematical intellect of all 

es.” 

As an illustration, I may say that if we refer to a 
“Treatise on the Mathematical Theory of Motion of 
Fluids,” by Professor H. Lamb, Adelaide, 1879, which 
may be described as an excellent precis and application of 
the mathematical processes in some—therein mentioned 
—sixty memoirs and treatises, by great mathematicians, 
during the present fast closing century, we find in Note E, 
page 245, the following very candid statements, in them- 
selves an exposition of that which Herschell named the 
“central thread of common sense, upon which the pearls 
of analytical research are strung.” ‘One of the most 
important, but at the same time most difficult, practical 
questions connected with the subject is the determination 
of the resistance experienced by a solid moving through 
a liquid, e.g., by a ship moving through the water, or by 
a projectile through the air. The effect of a liquid on 
the motion of a solid through it has been discussed on 
certain assumptions—articles Nos. 105 to 119. It was 
there found that the whole eflect was simply equivalent 
to an increase of the inertia of the solid. This latter 
yields more sluggishly to the action of the force than it 
would do if the fluid were removed. 
sphere, immersed in a liquid, will move under the action 
of any force exactly as if its inertia were increased by 
half that of the fluid displaced, and the fluid were then 
annihilated. . For instance, if set in motion, and then 
left to itself, it will describe a straight path with uniform 
velocity. These theoretical conclusions do not at all 
correspond with what is observed in actual cases. As a 
matter of fact, a body moving through a fluid requires a 
continual application of force to maintain the motion, 
and if this be not supplied the body will be quickly 
brought to rest. This discrepancy between theory and 
observation must be due to unreality in one or more of the 
fundamental assumptions on which the investigations 
referred to were based.” Some people may consider as 
peculiarly apposite the wolf’s suggestion: Mais revenons 
a nos moutons. Only, so much unreality would have to 
be encountered, I fear the salvage would not compensate 
the difficulty and space necessary for its exposition; 
also, ‘‘ Wisdom is ofttimes nearer when we stoop than 
when we soar.” I prefer, therefore, to set out from an 
exceedingly prosaic incident. 

In Coleridge’s ‘‘ Ancient Mariner” we have the lines :— 

First voice: 
But why drives on that ship so fast, 
Without or wave or wind / 
Second voice: 
The air is cut away before, 
And closes from behind. 

It is a remarkable fact, probably about the very time 
that Coleridge wrote this, there was a number of engineer 
and artillery officers of the French army studying their 
profession in the ditches of Metz. One of them, who 
came to be distinguished as a great mechanician and 
mathematician, the late M. le General Poncelet, adopted 
exactly the same explanation as the rationale of the 
action which takes place when a solid is propelled 
through a fluid, say, in water, and then read thus :— 

The water is cut away before, 

And closes in behind, 
For, obviously, the water cut away before, previous to 
closing in behind, must in some way have flowed past 
the vessel in order to get behind ; and thus is constituted 
that which is written about as the Poncelet current. 
The question then arises: How is this current measured, 
and what amount of power is expended in its mainten- 
ance, with the further important inquiry—The relation 
of this to the power developed by the machinery of 
steam-propelled vessels ? 

These questions are readily answered by careful experi- 
ments on any actual steam vessel, premising these 
experiments are conducted under precisely the same 
conditions, excepting variations in the developed power, 
and consequent variations on speed of vessel. From the 
mechanician’s point of view, the first fundamental prin- 
ciple is implied in Newton’s precept, viz. : ‘‘ In all machines 
developing power and doing work, the gross sum of the 
work done is always equal to the developed power,” it 
being understood the quantities entering this equation 
are respectively constituted by the product of a force 
into the velocity of its point of application, and quite 
irrespective of any question as to the work so done being 
either useful or wasted. 

In the second place, when the motive power developed 
by a steam engine was first applied to ship propulsion, it 
seemed to be, and was admitted as a reasonable hypo- 
thesis, that the resistance of similar formed steam vessels, 
of different dimensions, ought to vary as the square of a 
lineal dimension; and, further, when the speeds of these 
varied, the resistances would be found to vary as the 
squares of the speeds, which, if true, it follows as a 
mathematical necessity that the well-known Admiralty 
formule must represent the facts of experience. For 


example: the displacement formula, E = = which, 


when applied to experiments upon the same vessel and 


circumstances, ought to give C, a coeftlicient, an absolute 
constant. Now, it is perfectly known this C ig never 
constant, so that we arrive at the same deduction as 
Professor Lamb: ‘‘ This must arise from some unreality 
in the assumptions on which the formula is based ;” ang 
we have only to apply the principle of the Coleridge. 
Poncelet current to the value of E, to make this yp. 
reality quite explicit. Write the equation in the form 


V?, and understanding that the factor 


of the second member, represents the volume of this 
current, while the factor V* represents the average power 
involved in a unit of volume. Then, the secong 
member, the product of these two factors—quantity 
into intensity—is the amount of power expended upon 
that current. Test this by the trial data of two well. 
known vessels, as follows :— 

H.M.S.S. Warrior, 8852 tons displacement, propelled 
at speeds V = 14°36, 12°215, and 11°04 knots. 

H.M.S.S. Shah, 5923 tons displacement, propelled at 
speeds V = 16°45, 12°13, 8°01, and 5:82 knots. 

Then in H.M.S.S. Warrior the value of Log. Di = 
2°6314, and of Log. C = Log. 28°7 = 1°4579. 

Also in H.M.S.S. Shah the value of Log. Di = 2°5150, 
and of Log. C = 14°8 = 1°1702. 

Also Log. of Poncelet current quantity,.() = 
= 2°6314 + Log. V. — 1°4579. in H.M.S.S. Warrior, 

Also Log. of Poncelet current quantity, Q = = 
= 2°5150 + Log. V — 1°1702. in H.M.S.S. Shah. 

To calculate these is a very simple matter, only notice 
in the same vessel, C is taken of the same value, but ig 
markedly different in different vessels. 


Thus, H.M.S.S. Warrior— 


Diy 


Trial speeds, V =14°36 +» 11°04 kncts 
Log. = 2°6314 .. .. %°6814 2°6814 
Add, Log. V = 1°1572_ .. .. +=1°0868 1°0430 
Subtract, Log. C = 174579 .. .. 1°4579 1°4579 
Sum, or values, Log. Q = 2°3307 .. .. 2°2603 .. .. 2°2165 
Again, H.M.S.S. Shah— 
Trial speeds, V 19°18 801 5 32knots 
Log. D3 = 2°6150 .. 2°5150 .. 2°5150 .. 3°5150 
Add, Log. V = 1°2162 .. 1°0846 .. ‘9087 .. ‘7596 
Subtract, Log. C = 1°1702 .. 1°1702 .. 1°1702 .. 1°1702 
Sum, or values, Log. Q = 2°5610 .. 2°4204 .. 2°2485 .. 2°0744 
Next, trial speeds of H.M.8.S. Warrior— 
V=14'86 knots 
Logs. of developed power for those speeds, 
K = 3°7879 .. 3°4578 .. 3°2984 LHLP. by trial 
Subtract, as per foregoing, values of {data 
Log. Q = 2°8807 .. 2°2€03 .. 2°2165 
Differences, or Logs. of power per unit, [factors 
Log. I = 1°4072 1°1970 ..  1°0819 L.H.P, Intensity 
Similarly, trial speeds of H.M.S.S. Shah— 
V=16°45 ..12°18 .. 801 .. 5°82knots 
Logs. of developed power for these speeds, 
E = 8°8787 .. 8°3990 .. 2°8877 .. 2°5025 By 
Subtract, as per foregoing, values of (trial data 
Log. Q = 2°5610 .. 2°4294 .. 2°2485 .. 2°0744 
Differences, or Logs. of power per unit, 
Log. I= 1°8127 .. ‘9606 .. .. 1 In- 


{tensity factors 

If the hypotheses upon which the Admiralty formula 
is based had expressed truths, the differences Log. I, 
thus found, ought to be the values of Log. V*, which, 
most certainly, they are not. They are, in Warrior, 
values of the transcendental quantity, I = 10° Y, and in 
the Shah of I= 10%%*V, That is to say, numbers of 
which the indices of the second members are the common 
logarithms; so that the formulas which would truly 
represent the facts are as follows:—For H.M.S.S, 


and for H.M.S.S. Shah, 


Warrior, E 


E= — 10%, which will be found satisfied by the 


data for each vessel, so far as they extend. I note, how- 
ever, a few slight alterations in the speeds from those 
given in the Admiralty tables. The Warrior’s speed, 
12°215, is there given as 12'174. The power and revo- 
lutions are those of this higher speed. The Shah's 
speeds, 12°13 and 5°32, are there noted as 12°15 and 
5865, slight differences due to the usual mode of correc- 
tion for tidal drift errors being only approximately 
correct. These corrections are not arbitrary; in each 
case they are the verdict of their peers, 7.c., the data of 
the other trial speeds. Test these corrected forms as 


follows :— 
Thus, H.M.S.S. Warrior— 
Speeds, V =14'36 12°215.. «11°04 
Log. = 2°6314 2°6814 ..  2°6314 
Add, Log. V = 171572 .. 1°0868 .. 1°0430 
Add, ‘098 V = 1°4078 .. 1°1971 .. 1°0819 
Subtract, Log. 28°7 = 1°4579 .. 1°4579 .. 174579 
Valuesof Log. E = 8°78! 84574 32084 
ie E= 5469 2867 1988 I.H.P. Ex- 
{actly same as trial data 
Again, H.M.S.S. Shah— 
Log. = 9°5150 .. 2°5150 .. 2°5180 .. 2°5150 
Add, Log. V = 1°2162 .. 1°0846 .. ‘9087 .. °7296 
Add, “0798 V = 1°3127 .. .. “6892 ..  *4280 
Subtract, Log. 14°8 = 1°17 OS... 371708 
Values of Log. E = 3°8787 .. 3°83990 .. 2°8877 .. 275024 
E= 7477 2506 77 LEEP. 


[Exactly same as data 

The reason of the wnreality of the Admiralty coefli- 
cients will now be evident: the value of the intensity 
factor of the currents, a quantity of the form 10*Y, in 
them, has been replaced by the value V*, the square of 


the speed. 
Thus, in Warrior— 
Speeds, V =14'36 12215 
Values of Log. V2 = 2°3144 .. 2°1788 2°0860 
Whereas, ‘098 V = 1°4073 .. 1°1971 1/0819 


Excesses of the former = ‘9071 .. .. ‘9767 .. .. 1°0041 
To which, if we now add the value of the Log. of the absolute constant 28°7 
= 1°4579 .. .. 1°4579 .. .. 1°4570 


2°8650 .. 2°4846 2°4620 


\ 


ucts 


ots 
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We then have the whee of the Admiralty coefticients in 
the equation, C = — E Thus— 


= 276814 ., 2°6314 .. $6814 
Lo. = B8'4716 .. 8°260t .. 371290 
= 6°1080 .. 5°8918 .. 5°7604 
Subtract, Log. = 8°7880 .. 8°4574 .. 3°2984 


~C = 2°3650 .. 2°4844 2°4620 Same as by 
Differences, oF Lag foregoing calculation 


Instead of the true constant for this vessel 28°7, as 
shown in the foregoing. These variable coeflicients have 
no meaning, and only express a radical misconception of 
the problem, and contradiction of Newton’s precept. They 
have been rendered more mischievous by their assump- 
tion as a supposed measure of the comparative efficiency 
of vessels and their machinery, at different speeds—an 
incubus, which from their very origin, has dominated the 
theories of steamship propulsion, and made the specula- 
tions, which I examined in my paper of October 14th, 
1898, and many more which might be referred to, only 
so much wasted ingenuity upon mathematicians’ mis- 
conceptions of a mechanical problem. 

I may add another short explanation. In my former 
letters I have written the dimensions factor as slightly 
less than the square of a lineal dimension, and when 
comparing vessels of different displacements, instead of 


D', have adopted D’ as a closer comparative factor. In 
this case, however, we must take care to diminish C, in 
the denominator, in the same ratio that we diminish the 


numerator, Log. Di Log. = Log. D”, very 
nearly. 
Hence, instead of, factor in Warrior, 
write, 15-66" 


i 
And, similarly, for factor in Shah, ire I would 


8° 293° 

This gives the same result, in comparing trials of the 
same vessel; and a closer approximation to facts when 
comparing trials of different dimensioned vessels. 
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causing the river above it to rise about 15 metres above | 70 to 80 meters, but at the sites of the crosswalls the 
its ordinary level, forming quite a lake, which broke width is 50, 82, and 30 metres. 

through and flooded the country, doing considerable The gorge is deeply cut, and ison its right—southern— 
damage. It was principally as a result of this disaster side rocky, with here and there alluvial places produced 
that the study of remedies for preventing similar out- from the rock, which is rather weatherable. The left 


breaks was taken up by eminent engineers. 


| side is broken up by cliffs, and consists of alluvial 


In the case of the Nolla torrent we have, as with many | material, through which the weatherable clay-slate crops 
others, to consider three parts of it separately, viz.:— | out. However, this part of the valley yields only a 
(1) The mouth ; (2) the gorge through which the detritus | comparatively slight amount of torrent material, and is 


is carried on to the lower parts; and (3) that part of its 
course whence the main body of the detritus is brought 
down. The shape of the mouth is of great importance, 
as it directly affects the influence of the torrent on the 
stream into which it falls On the shape and character 
of the gorge depends whether works for retaining the 
torrent material are likely to prove a success or not, and 
the character of the places from which the torrent 
material mainly comes must very largely determine the 
nature of the remedies to be used. The Nolla valley 
runs in a south-western direction from the Hinterrhein 
valley ; on the south it is bounded by the steep sides of 
the mount Piz Beverin, 3000ft. high ; and on the north 
by the flatter slopes of the Heinzenberg. We may con- 
sider the mountain Piz Beverin as a wall running in a 
south-westerly direction, and the Heinzenberg as an 
earth dam, which joins this wall almost at right angles. 
If we conceive that the upper ridge of Heinzenberg—the 
crown of our great dam—has an inclination towards 
Piz Beverin, we find the probable site of the original 
Nolla valley as it was when the eraptive formation of 
mountains and valleys had just taken place. The changes 
which have taken place since then are due to the action 
of water favoured by the nature of the soil, which con- 
sists ofa black, very weatherable clay slate, which itself 
contains much water. The strata of the formation have 
a slight southerly fall. 

At the bridge which carries the Speigen-road across 
the gorge, the Nolla is narrowed in between rocks to a 
width of only 20 metres ; from this point the valley slightly 
widens until it joins the Hinterrhein. The fall of this 
part is 7 per cent. Almost opposite the Nolla mouth— 
only 70 metres higher up on the Hinterrhein—is the 
steep mountain of St. Johan. It will be easily understood 
that on account of this disposition the Nolla material, 
&c., pressed through the narrow opening at the bridge, 
rapidly descends the steep grade, and in a short time fills 
up the bed of the Hinterrhein. 

It was out of the question to effect a remedy at the 


mainly to be considered as a place for retaining deposits, 
| which it does to a very great extent. Before the cross- 
| walls were built the material retained here was, for 
|instance, at the great outbreak of 1868, calculated to 

amount to 1,100,000 cubic metres, whereas the part 
| between this and the Spliigenroad Bridge was estimated 
| to have retained 500,000 cubic metres. As, unfortunately, 
| at that time no cross walls were yet constructed, nearly 
' all that material got washed away subsequently. 

In order to estimate the efficacy of the cross walls to 
| be constructed at the three places mentioned, it was 
| necessary to know the natural angle or grade at which 
|the Nolla material would deposit itself. This was 
| obtained by comparing two longitudinal sections of 
| the torrent bed, the levels being taken in 1858 and 1868. 

It was then—in 1868—decided to build the three cross 
walls 12 metres high, raising them to this height by 
stages as required. In plan they are formed as slightly 
curved arches, with the top up-stream. They are well 
founded, and the ends set well into the rocky sides of 
the gorge. On the down side, timber framing prevents the 
water from scouring the material away from the foot of 
| the wall. A thickness of 3 metres was thought strong 
enough, and has proved to be so; but especial care was 
| taken to make the walls with very good bonds, and to set 
| the abutments of the arches very solidly. It was necessary 
|in this case to make the walls as thin as possible, 
| because it was very difficult to get good and suitable stones. 
| The retaining capacity of these three cross walls is cal- 
| culated to be :—In Part I.—II., 640,000 cubic metres; in 
| Part II.—III., 1,115,000 cubic metres; in Part III.—IV., 
| 1,290,000 cubic metres; total, 3,045,000 cubic metres; 
| figures which are probably rather below than above the 
| mark. 
| At an earlier date, about 1858, it was designed to con- 
| solidate the middle part of the Nolla by means of a 
| greater number of smaller cross walls. At that time the 
| torrent varied its course within comparatively narrow 
| limits. On the sides of the gorge were great deposits 


d . mouth of the Nolla, because, although it would be possible | of stones and huge pieces of rock, which seemed in several 
SOME MOUNTAIN TORRENTS OF SWITZERLAND. | to divert the detritus by placing a wall there so as to places to offer ae suitable supports for cross walls. 
No, IL. turn it off in a direction along the Hinterrhein, thus pre- But the great Nolla outbreak of 1868 almost cleared out 

One of the most remarkable torrents of Switzerland | venting this river being blocked by it, the consequence | the gorge, the torrents carrying away most of what had 
is that of the Nolla at Thusis, in the Grisons. In the would be to force the Hinterrhein out of its course, turn- seemed to firmly imbedded rocks, clearly showing 
more remote past it is known to have broken out with | ing it off towards the village of Sils and threatening the | that the solid appearance was deceptive. It was also seen 
violence several times, and in the latter balf of this | surrounding meadows with destruction. The only real that only cross walls reaching from one side of the gorge 


century it attracted the special attention of the engi- | remedy, therefore, was to 


revent the torrent material to the other would answer, and the number of them was 


neers, principally by its violent explosion-like outbreaks | from being carried down the Nolla, or to reduce the limited by the number of places suitable for their erection. 


near Rappentobet in the years 1868-1871. The Nolla— 
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THE NOLLA TORRENT 


At the end of its middle part the Nolla is joined by the 
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WEE 


White Nolla, or the Masiig gorge, which for nearly all its 


The part of the Nolla above the bridge mentioned and | 


Hinterrhein, joining this river close to Thusis. The the first narrow gorge is 1200 metres long by between 100 | length is cut in solid rock. This torrent is not without 
Hinterrhein leaves the wild and extremely picturesque | and 200 metres wide, and the average fall is 7 per cent. importance, as the steep and very rough rocky sides of the 
gorge of Viamola as a clear green- coloured mountain | This, the widest and smoothest part of the Nolla valley, | gorge are weathering away at an appreciable rate, and also 
stream, but after absorbing the Nolla, which is quite a | would afford a spacious place for the deposit of detritus, | the avalanches descending from the sides of Piz Beverin 
small stream, it suddenly changes its colour, as the waters | and the narrow passage at the bridge would be a suitable | break off much material, which is washed down into 


of the latter current are quite black. place for a crosswall were it not for the proximity of the | this gorge. The capacity of the torrents for detritus is, 
village of Thusis, which would be inconvenienced thereby. | 

The shape of the gorge through which the stream | 
passes can be seen on the plan Fig. 2. After the first | 


That this torrent should produce the results it does under 
ordinary circumstances is characteristic of the position 
it holds in the tributary system of the Hinterrhein ; but 
its power is greatly increased by floods, and before the 
works of consolidation were carried out the influence of 
this small stream was of a comparatively dangerous charac- 
ter. In the outbreak in 1868, the Nolla brought down a 
house-high wall of torrent material, depositing it in huge 
masses across the Hinterrhein, blocking the stream and 


however, very infericr to that of the Nolla, though it 
carries about the same quantity of water. Passing 
the mouth of the Masiig gorge, we arrive at the 


narrow part a wider place follows, and this is repeated | upper part of the Nolla valley, the real source of the 


twice before we reach the mouth of the so-called White 
Nolla—a tributary descending from the Mount Beverin. 
These three narrow passes offer suitable positions for 
the construction of crosswalls and basins for depositing 
detritus. The width of the three narrower passes is 


| difficulties. For the first 1000 metres from the Masiig 
| gorge no great slips are found, but having reached cross 
| wall No. VIII.—directly above the words Schwarze 
| Nolla in Fig. 2—the scenery changes rapidly. Theslopes 
all round are in constant movement, and the cracks in 
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the ground reach as high up as shown by the dotted lines 
on the map. Cross wall No. VIII. is about 1200 metres 
above sea level, and as the ground is in movement above 
this place up to an elevation of 1800 metres, we have a 
vertical height of slope in movement = 600 metres. 
The appearance of the wide funnel, seen from this position, 
is difficult to describe, The deepest line of depression 
runs towards the west, rising at a gradient of about 38 per 
cent. This depression cannot be called a torrent bed, 
because it is only the deepest line running along the foot 
of masses of loose muddy material slipping and breaking 
off from the left side of the valley, these masses being 
pushed towards the right of the valley, which here 
at this upper part is also broken up by slips. An 
accurate map, drawn in the year 1810, shows that then 
on the place of the present slope there was a meadow. 
The same map shows also in the uppermost part of the 
valley other meadows and huts. All this is now changed. 
Up-stream stands a high black wall of slate work, which 
appears to be the probable boundary of the work of 
destruction, till mounting to the top of it, and reaching 
the higher ground called ‘“‘Im Ried,” it is seen that this 
area, with its meadows, houses, and huts, is also doomed 
to destruction. Everywhere cracks in the ground are to 
be seen, and the buildings are all out of plumb, indications 
which tell clearly enough of the settling and sliding 
movement of the ground. 

The more the dimensions of this extraordinary and 
unusual phenomenon are realised the greater grow the 
doubts about the means of remedy. Here the question 
is nothing less than the arrest of the movement of a 
mountain, which through ages past has been continuously 
slipping and settling. As a matter of course, it would be 
a useless task to attempt to counteract this immense 
work of nature by any direct method of supporting the 
mountain side, or to offer an artificial resistance to this 
enormous pressure. The only possibility of a success 
lies in trying to.divert the destructive forces in such a 
way that they shall cease to do harm, and may even be 
directed to assist in remedying the damage they have 
produced. 

In order to find the right remedy it is necessary, in the 
first place, to realise the way in which the work of 
destruction has taken place. We have to remember that 
the strata has a southward inclination, and in conse- 
quence the beds of weatherable clay slate slid down from 
the Tochappina side, whereas they remained much more 
intact on the Piz Beverin side. As the process of slipping, 
sliding and settling go on and on, the cracks in the ground 
advance higher and higher up the mountain side, and 
afford frequently an easy access for water, which pene- 
trates into the heart of the soil in motion, loosening it ; 
and perhaps now and then a reservoir is formed, which, 
when the pressure gets high enough, bursts out through 
the masses retaining it, the water and soil, mixed ina 
mass of muddy torrent material, breaking out with ex- 
plosive violence. The circumstance that the fall of the 
strata is not very heavy is just the cause of the move- 
ment reaching so deeply into the mountain. With a 
steeper fall of the strata the movements of the ground 
sooner approach the surface, and the limit of slip would 
be reached earlier. The natural condition of the upper 
part of the Nolla valley is illustrated by an ideal cross 
section, Fig. 3. 

The cross-walls designed between Nos. IV. and VIII. 
have not been built, as the ground was not anywhere 
found suitable for their erection. The cross-walls above 
No. VIII. are exposed to an extremely heavy pressure 
from the sliding mountain side; they have been rebuilt 
once, and have now again to be repaired, but they are 
said to be very effective. The construction of cross- 
walls was commenced in 1870, and has been continued 
up to date. At Im Ried, to which reference has already 
been made, drainage works are being carried out—shown 
by dotted lines in Fig. 2—in order to lead the surface water 
as quickly as possible off the ground. To serve this pur- 
pose a wooden canal has existed—also shown on the 
plan—for a number of years. All the ground up to the 
dotted line is in movement, and there are indications of 
the mountain being in movement 600 metres further on, 
or up to an elevation of about 1900 metres. On page 168 
two illustrations of typical Nolla cross-walls are given. 


MOTOR CAR NOTES. 


THE numerous accidents that have taken place in France 
of late have aroused a good deal of speculation as to whether 
the present construction of motor cars renders the vehicles 
sufficiently safe to be placed in the hands of ordinary buyers, 
and whether, after all, the self-propelled carriage has been 
so far improved as to meet all the conditions required of it. 
The series of accidents has broken out like an epidemic. 
Several of them have been fatal, while the great majority of 
them have resulted in broken limbs and other bodily injuries. 
To understand the cause cf this epidemic it must be 
remembered that it has taken place during the holiday 
season, when, instead of spending their time at the seaside, 
people have followed the fashion by touring the country in 
automobiles. There are thus thousands of motor cars on the 
road, most of them in the hands of people who have very 
little experience in the management of motor vehicles, and, 
as everyone in France makes it a point of getting as much 
speed as they can out of the cars, it is not surprising that so 
many accidents should occur. In every case the accidents 
resulting in loss of life or bodily injury have been directly 
due to excessive speed, and, moreover, they have all taken 
place on the down grades. These accidents may be attri- 
buted to bad steering, to mechanical derangements, and to 
the overturning of the cars. The first of these is due to the 
incompetence of the driver, and no remedy can be found 
until he learns to keep his car under perfect control. It is 
true that the owner has to pass an examination and secure 
a certificate of capacity before he can handlea motor vehicle, 
but it is evident that no examination will prevent his trans- 
gressing the law on the highways when he avails himself of 
every opportunity todescend the hills at top speed. Accidents, 
however, aremuch less numerous from this causethan formerly, 
as the leading makers now-a-days construct cars with the wheel 
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steering gear which gives the driver a better command over 
the vehicle, while, at the same time, the front wheels are 
given a lateral rigidity which prevents their being deflected 
by obstacles in the road. Most of the accidents are, as might 
have been expected, due to mechanical defects, though here 
again the primary cause is excessive speed. Let us take 
three of the most recent accidents. The one in which the 
well-known financier, M. Duchemin, lost his life, occurred 
while the car was being driven at a very fast speed on a down 
grade. The front wheels suddenly gripped, and the impetus 
of the ton weight turned the car half-way round, and it then 
toppled over. This gripping of the wheels is of very rare 
occurrence, and it must have been due to a very serious 


defect, as all the leading makers manufacture their axles of | 


case-hardened steel, with phosphor bronze bearings. It is to 
be presumed that the axle of M. Duchemin’s car was not 
constructed in this way. Two other accidents, though 
happily not fatal, took place at Contrexéville to M. Dubois 
fils, and at Lucerne to M. Koechlin-Schwartz, of Mulhouse, 
and both were caused by the brakes giving way on steep 
down grades. One car was smashed against some trees, and 
the other against a wall, and the occupants of both vehicles 
were seriously injured. Another source of accident is the 
overturning of the car when the brakes are suddenly applied 


down-hill. The driver may find the gradient steeper than he | 


thought, and in a fright puts down the brakes hard, with the 
result that the heavy vehicle overturns with its acquired 
momentum. This kind of accident is to be ascribed to the 


fact that the centre of gravity in nearly all the cars built is | 


much too high. Large driving wheels are commonly used, 


and the carriage work is built high above the underframe to | 


clear the mechanism. It will thus be seen that there is 
much to be done in the designing of motor cars to render 
them perfectly safe. Singularly enough, the proportion of 
serious accidents to racing cars is very small as compared 


with those to the ordinary types of motor vehicles; and, while | 


this immunity is due very largely to expert driving, the 
designs of the cars themselves count for a great deal. They 
are built low down with a long wheel base, and the whole of 
the weight is immediately above the axles. During the 
“Tour de France” race last month there were, certainly, 
plenty of accidents, and less than a third of the cars managed 


often wanting. Under these circumstances makers are com- 
pelled to use mechanical aids as much as possible. The 
United States machine tool firms were quick to seize this 
opportunity, and they have sent an enormous quantity of 
machinery to France. Not the least striking of the many 
noteworthy exhibits at the late motor car show in Paris 
was the machine tool section, in which nearly every United 
States firm appeared to be represented, while the English 
exhibits were limited to a few tools by Alfred Herbert, 
Limited, and Smith and Coventry. There is no doubt that 
the motor car makers will become an increasingly valuable 
customer for the machine tool firms, and it is to be hoped 
that British manufacturers will endeavour to secure a fair 
share of the business. 


Tue trials of accumulators now taking place on the 
premises of the Automobile Club in Paris have been con- 
tinued a couple of months, and already some of the batteries 
have failed to come up to the test, while one or two others 
have been withdrawn. The two batteries of Franz Heimel, 
of Vienna, have had to be taken out, and one of the batteries 
of Messrs. Pope and Son, of Manchester, and of M. Lagarde 
have also failed. A Belgian Tudor,a Phénix and the battery 
of the Société Soudures Electrolytiques have been unable to 
give the minimum efficiency on three occasions, and on a 
| fourth failure they will be withdrawn. The efficiency of each 
battery for June and July was as follows :—Société du Travail 
Electrique des Métaux, 73°4 and 72-5 per cent. respectively ; 
Société Générale Electrique de Nancy, 606 and 65:1; Société 
Fran¢aise Tudor, 65 and 65:8; Société Belge Tudor, 56 and 
| 30°2; Société Cruto, of Milan, 56°3 and 71; M. Lagarde, 
| 695 and 38:1; Wuste and Rupprech, Austria, 366 and 22-2; 
Compagnie Blot, 73 and 74:1; Société de l’Accumulateur 
Fulmen, 75 and 68°3; Société des Accumulateurs Phénix, 
61:9 and 69:9; Phénix, 58-2 and 26°5; Mr. John Hathaway, 
| of London, withdrawn; Société Soudures Electrolytiques, 
| 57-5 and 42°8; F. Heimel, Vienna, 44-2 and 6; Pope and Son, 
| Manchester, 70°1; Phénix, withdrawn ; Pope and Son, 62°5 
| and 59-7; F. Heimel, 35-5 and 9°8. 


to get over the 2300 kilometres, which were covered by the | 


winner in a little more than forty-four hours; but, notwith- 


standing the remarkably high speeds, none of the competitors | 


sustained any injury beyond one who suffered from sun- 
stroke, and most of the cars were put out of the race by 
broken wheels, broken gearing, and other derangements. 


Tur machine tool makers are benefiting particularly from 
the development of the motor car industry on the other side 
of the Channel. In fact, it may be said that the manufac- 
ture of self-propelled carriages has been the means of bring- 
ing before French users the value of these labour and time- 
saving appliances, for it is only since the new industry began 
to grow up that machine tools have come to be employed on 
a large scale. The motor car firms booked so many orders 
that they found it quite impossible to execute all the busi- 
ness with their then resources. New motor car works have 
been erected all over the country, in Paris, at Lyons, Le 
Mans, Tours, and in the Nord, and it was found impossible 
to get a sufficient number of hands to keep pace with the 
growing industry. Makers had therefore to buy an enor- 
mous quantity of machine tools, most of which has been 
procured from the United States, and now that big installa- 
tions have been laid down at a cost of millions of francs, 
they are often put to great inconvenience through the dearth 
of fitters. All the big firms have been outbidding each other 
for good men, and wages have consequently been rising 
steadily, with the result that the small makers cannot make 
headway through a lack of labour. There is an abundance 
of orders for motor cars, but the means of executing them is 


SELF-CLEARING SLAG LADLE. 


| Tux object of the blast furnace slag ladle illustrated above 

is to obviate the inconvenience which arises with ordinary 

ladles in the removal of the skulls. Ladles used for carrying 
‘molten slag from the blast furnace are, as a rule, so 
| constructed, especially as regards the lining, that the slag 
| skulls vary much after each run to the slag tip, and the 
| removal of these skulls, by knocking or cutting out, is an 
| expensive and slow process, as the slag adheres tightly to the 
| lining, which is generally brickwork or cast iron segment 
| plates. In the ladle illustrated no lining of refractory 
| material is required, but a solid lining or pot is placed inside 
| a wrought iron or steel rivetted ladle, and secured to it by 

flange running round the top of the pot, as shown in 
| engraving. This pot is made to such a taper that the skull 
| which forms round the ladle drops out immediately after 
| pouring out the molten slag. Another very important 
| advantage is, that should the slag in the ladle become solid 
| through any delay it will leave the ladle almost as readily as 
the molten slag. Two ladles are used with each furnace, and 
the labour attendant is far less than when dealing with the 
slag by the solid ball system. Messrs. Bolckow, Vaughan, and 
Co., Limited, have thirty-seven of these ladles and carriages, 
which are the invention of Messrs. Stevenson and Evans, 
working at their Cleveland and South Bank furnaces. 
Our illustration is from a Day as “8 of one taken after the 
emptying of a ladle, and shows skulls which have fallen from 
that and other ladles. 
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SIR EDWARD FRANKLAND. 


By the death of Sir Edward Frankland on Wednesday last 
in Norway, where he had gone for salmon fishing, chemical 
science in this mana 3 has lost a most distinguished 
representative, whether looked at from the point of view 
of pure or applied chemistry. Sir Edward, better known 
to his friends and the public as Dr. Frankland, was born 
at Churchtown, near Lancaster, on January 18th, 1825, 
and was one of the small band of six who had been comrades 
for over half-a-century, and in whose honour the 
Chemical Society gave a dinner only last year. He was 
educated at the Lancaster Grammar School, the Royal 
School of Mines, and at the Universities of Marburg and 
Giessen, at the former of which he 
Philosophy, his graduation thesis being on the isolation of 
ethyl. On his return from Germany, he was appointed in 
1849 Professor of Chemistry at the College of Civil Engineers 
at Putney; and, in 1851, to a similar post at the Owens 
College, Manchester. In 1857 he became Lecturer at St. 


aduated as Doctor in | 


through North and South Emsall on to Wrangbrook. The 
line, as will be seen, will be an important one from a mineral 
point of view, and will, with the new Dearne Valley Railway, 
act as an useful feeder to the Hull and Barnsley line, 
which ere long promises to be almost in a self-supporting 
position. Marked changes will no doubt occur in connec- 
tion with the line, and it now remains to be seen whether it 
will fall into the hands of more powerful companies, whose 
interests are so internally bound up in the local coal traffic. 
Whatever its future may be, the coal owners of South York- 
shire are sure not to allow the company to pass over to other 
hands without their interests being safeguarded. 


THE DEVELOPMENT OF THE SOUTH YORK- 
SHIRE COALFIELD. 


Aout a month ago an article appeared in the columns of 
THE ENGINEER relative to the development of the South York- 
shire coalfield, and although the particulars then given were 
important, they failed to convey an idea of the extensive changes 
which are about to be witnessed in what, up to 1874, was one 
of the finest undeveloped tracts of mineral property in the 
country. Up to the year named, it was computed that the 
coalfields extending from Hemsworth to Hickleton presented 
a virgin coalfield of something like eighty square miles in 
extent. The first firm to break into that vast area of wealth 
was the Rosedale and Ferryhill Coal and Iron Company, 
Limited, which leased a vast area of coal for a period of sixty- 
four years. The speculation turned out not to be a profitable ELECTRICITY IN GLASGOW. 
one to the company holding the lease. It went into liquida- | —- ¢ 
tion in 1880, at a time when it had expended nearly £77,000 Tue Committee on —- of the Glasgow Corporation 
in sinking. Afterwards the colliery passed into other hands, | have recently issued the seventh annual report and balance- 


| and is now fully worked. Another portion of this splendid | sheet of the Glasgow Corporation electricity undertaking, as 


Bartholomew’s Hospital, and in the Royal Institution of | 


Great Britain in 1863. Upon the retirement of Professor 
A, W. Von Hofmann in 1865, he succeeded to the Chair of 
Chemistry in the Royal College of Chemistry, in Oxford- 
street, and the Royal School of Mines, in Jermyn-street, now 
amalgamated at South Kensington, and known as the Royal 
College of Science. 

Frankland’s work may be divided into two portions—the 
purely scientific, and the technical. In both 


coalfield was leased by the Hickleton Coal Company, Limited, | from June 1st, 1898, to May 31st, 1899, from which it appears 
and shafts have been sunk on the estate of Lord Halifax by | that the gross revenue has been £44,141 4s. 7d. and the gross 
a powerful company with a nominal capital of £150,000. | = working) expenditure £24,013 4s. 3d., to which is added 
Although the Barnsley seam was only won in June, 1894, an | depreciation written off capital £7520 18s., making together 
average output of 12,000 tons per week is at present being | £31,534 2s. 3d., the balance carried to profit and loss account 
secured, and this will shortly be increased. The company | being £12,607 2s. 4d., out of which the Committee had to 
raises a capital quality of steam coal which it is believed ex- | meet :—(1) Interest on loans, £7445 17s. 3d.; (2) sinking 


tends over the whole of the vast area. It is already known as | fund, £3220; together, £10,665 17s. 3d., leaving a balance of 
£1941 5s., which has been placed to credit 


of reserve fund account. The quantity of 


directions he was a master, and did enough 
to entitle him to distinction. In the first, 
his work on the “ Isolation of the Radicals 
of Organic Chemistry,” on the ‘ Organo- 
metallic Bodies,’ on ‘ Cacodyl,” on 
“Qrgano-boron and Silicon Compounds,” 
&c., on the “ Theory of Types,” on a “ New 
System of Notation,” are, perhaps, the 
most important; but his researches on the 
origin of muscular power are of great 
interest, and at the time of their publication 
were a great step in advance of previous 
knowledge. In another direction, he carried 
out, in conjunction with Professor —now 
Sir Norman—Lockyer, a series of researches 
connected with the atmosphere and the sun ; 
and also published several other papers on 
subjects of a physical nature. In applied 
chemistry his work was of very great 
interest and importance. He was the 
greatest authority on sanitary matters, and 
was specially distinguished as a water 
analyst, being the author of many of the 
processes in constant use. In 1868 he was 
appointeda member of the Royal Commission 
for Inquiring into the Pollution of Rivers, 
which lasted over six years, the report 
ocoupying as many large volumes. The 
information brought together by Dr. Frank- 
land, who was the chemical member of the 
Commission, and head of the laboratory, 
where many thousands of analyses of waters 
from all parts of the country were carried 
out, was of the highest value, and is con- 
stantly referred to by water analysts. He 
has also for many years held the position of 
Government Analyst of the Metropolitan 
Water Supply, his duty being to examine 
constantly the water supplied by the various 
water companies, both chemically and 
bacteriologically; and he has _ issued 
monthly reports on the subject for some 
years past. In technical chemistry, he did 
not confine himself to sanitary work, but 
interested himself in various other subjects, 
as a perusal of his collected papers, pub- 
lished as ‘‘ Researches in Pure, Applied, and 
Physical Chemistry,’ will show. He was 
the author, with Dr. F. R. Tapp, F.R.S., of 
a text-book on chemistry, which was an ex- 
pansion of his well-known “‘ Lecture Notes 
for Chemical Students,” of which many 
thousands of copies must have been sold— 
they were published in 1876; and of a small 
but very useful book on water analysis, 
which has been through several editions. 
Besides these works, he was the author of a 
very large number of pus published in 
various scientific journals, the most impor- 
tant of which are reprinted in his collected 
papers, mentioned above. ; 
. Frankland was elected a Fellow of the Royal Society ; no mean competitor in the markets, having during the last 
in 1853, received a royal medal in 1857, and the Copley | half-year forwarded close upon 49,000 tons to Hull, to which 
medal in 1894; became a corresponding member of the | port it is now sending 10,000 tons per month. Another 
French Academy of Sciences in 1866; a foreign member of | extensive undertaking in the same coalfield will shortly be 
the Royal Academy of Sciences in Bavaria in 1869; and | commenced at Frickley, where the Grimethorpe Colliery 
subsequently of the Academies of Sciences of Berlin, St. | Company has leased from the Oldham a fine estate of coal, 
Petersburg, Upsala, America, and Bohemia. He was the | and is about to sink two large shafts to the thick-seam 
first president of the Institute of Chemistry, which owed a | coal. It is rumoured that another large coalfield has been 
t deal to him, its foundation being mainly due to him. | secured nearer Doncaster, so that a vast area of country, 
e was president of the Chemical Society in 1871. He held | which a few years ago was purely rural, is fast becoming a 
the honorary D.C.L. of Oxford, and LL.D. of Edinburgh | busy hive of industry, colliery villages having sprung into 
Universities ; was LL.D. of McGill University, Canada; and | existence with remarkable activity. As may be imagined, 
honorary M.D. of Wiirzburg; was a Justice of the Peace for | the capitalist, and those interested in railway development, 
the counties of London and Surrey; and, in 1895, was | have not sat idly by without turning to account the great 
elected one of the eight foreign associates of the French | wealth which such a coalfield is sure to supply. Messrs. 
Academy of Science ; and was appointed foreign secretary of | Scottand Co., the well-known railway contractors of Newcastle- 
the Royal Society ; and her Majesty, in 1897, conferred upon | upon-Tyne, have just secured the contract for the South 
him the distinction of a Knight Commandership of the | Yorkshire Extension Hull and Barnsley Railway, which, 
Bath. As professor of chemistry at South Kensington, | although only about.nine miles in length, traverses a large 
Sir Edward Frankland was very popular with his students, | portion of the extensive new coalfield already referred to, and 
and the applause with which he was always received | its chief object is to assist in developing it. The new line, 
whenever he spoke in public, by his old pupils, whether at | which extends from Wath to Wrangbrook, where the Denaby 
the School of Mines dinner or at the Institute of Chemistry, | Colliery Company’s private line joins the Hull and Barnsley 
testified to the fact that, although he had for some years | Railway, will tap by means of branches in its course the New 
Tetired from his professorship, he had not lost any of his | Manverstham, Heckleton Main, and Frickley collieries, where 
old porcierity. His death will be felt as an almost personal | sunk. It is also to be used asa passenger line, having stations 
loss by his many past students. at Wath-upon-Dearne between the Mallam and Great Central 
stations. There will also be a station at Thurnscoe and 
another at Moorhouse. The line runs through Bolton-upon- 
Dearne and crosses the turnpike road at Goldthorpe. After 
leaving Wath it passes under the Midland main line at Tug’s 
| Lane, and then passes on to Carfield, where there is a heavy 
cutting involving a removal of something like 200,000 yards 
ofearth. After crossing the Midland and the Swinton and 
Knottingley line, it proceeds and crosses the proposed new 
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SIR EDWARD FRANKLAND 
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Tae Viaduct Railway which connects the Turret with 
the Admiralty Pier at Dover, for operations in relation to the 


inst, Both the eastern and western works are carried on night 


Admiralty Harbour Works, was completed on Tuesday, the 15th | 


Dearne Valley Railway, and further on the Heckleton main 


and day. The reclamation of a | f the foresh t 
East Cia hand colliery sidings. It then proceeds through Frickley, passes 


Cliff is now well in hand, 


electricity sold to private consumers during 
the year was 2,566,016 units, as compared 
with 1,885,902 units during the previous 
year, or an increase of 36:06 per cent. The 
number of private consumers on May 31st, 
1899, was 1858, as compared with 1437 at 
May 31st, 1898, being an increase of 421, 
or 29°29 per cent. during the year. The 
number of motors in use and supplied off 
the Corporation mains, as at May 31st, 
1899, was 78. The total number of arc 
lamps erected and in regular use in the 
streets, as at May 31st, 1899, was 227, as 
compared with 119 at the same date last 
year, and the quantity of electricity con- 
sumed for street lighting was 258,334 
units, as compared with 228,134 during 
the preceding year. The number of 8 c.p. 
lamps applied for, or the equivalent in 
other devices, as recorded on May 3lst, 
1899, was 191,062, as compared with 
150,000 at the corresponding date in the 
preceding year, being an increase of 27-37 
per cent. The maximum load or demand 
made upon the generating stations during 
the year occurred on December 22nd, 1898, 
and was 3095-9 kilowatts. During the year 
considerable progress has been made with 
the new generating station at Port Dan- 
das, commenced in July, 1898. In a tem- 
porary wood building, within the lines of 
the permanent buildings, engines and 
dynamos, capable of giving an aggregate 
horse-power of 2200, were temporarily 
connected up and moving immediately 
after the beginning of this year. A further 
large amount of new plant is due for 
delivery at Port Dundas during th2 
autumn, and the buildings will by that 
time be ready to receive it. About 18 miles 
of new feeders and 28? miles of distributing 
mains have been laid during the year on 
the north side of the Clyde. The Com- 
mittee has under consideration the advisa- 
bility of hiring out motors and other 
apparatus to consumers, and also the 
question of stair and close lighting. 

Tenders for supplying engines for the 
Glasgow electric tramways were considered 
on Tuesday by the Tramways Committee 
of the Corporation of that city. Mr. 
Parshall, the Glasgow electrical engineer, 
strongly recommended accepting the tender 
of E. P. Allis and Co., of America, who 
offered engines for £114,554. By seven 
votes to six this tender was accepted. 
Messrs. Harvey and Williamson, of Ame- 
dica, tendered at £160,000, while Messrs. 
D. Stewart and Co. tendered at £54,800. 

Mr. Parshall gave as his reason for 
recommending the American tender, that the plant was 
214 tons heavier than that of Messrs. Stewart, which also 
contained mechanical features to which he objected. 


SHIPYARD MACHINE TooLs.—Messrs, James Bennie and Sons, the 
well-known makers of heavy machine tools for shipbuilders and 
boilermakers, who were long established in the Polmadie district 
of Glasgow, have had erected, and now occupy, extensive new 
works in the district of Ibrox, nearGovan. The turning and fitting 
shop is a long, lofty, and well-lighted structure, having wrought 
iron box standards and light Belfast roofing, all the light comi 
from side windows, All the structural ironwork was supplied an 
erected by the Bandon Bridge Building Company, Motherwell. 
The shop is well equipped with turning lathes, planing, slotting, 
drilling, and other machine tools, by the best makers, and a second 
wall-planer, capable of traversing a surface 9ft. square, is about 
to be installed by Messrs, Sharp, Stewart, and Co. The shop 
is served by two overhead travelling cranes, rope-driven, each of 
the capacity of 25 tons. The smiths’ shop, containing half-a-dozen 
fires, a 15 cwt. steam hammer, and other necessary plant, is a well- 
arranged department, and, like the main machining and erecting 
shop, is capable of easy extension. The patternshop, and the 
drawing-office, and counting-house are all commodious and 
handsomely-fitted sections of the works. Amongst the items the 
firm have at present in hand are several heavy lever punching and 
shearing machines with adjuncts in the shape of cranes, &c. One 
of these, for the Smith’s Dock Company on the Tyne, is designed 
to deal with l}in. plates, and has a gap of 45in. For the same 
firm, work is also proceeding on a set of plate rolls and a heavy 

late-edge planing machine for —, with plates 26ft. long. 

‘or the French Government, Messrs. Bennie are about to start 
work on a sapien ook sero to deal with plates 34ft. in length, 
which will be arranged with an end part constructed to swivel and 
deal with the ends of plates having any bevel. The holding-down 
beam will be of wrought iron, and will have holding pinches 
actuated by hydraulic power. Messrs, Bennie and Sons at pre- 
sent report an active condition of inquiry for their specialties from 
— countries, particularly Germany, Donmark, Japan, and 

merica, 


| 
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THE IRON AND STEEL INSTITUTE. 


Ir is twelve years since the Iron and Steel Institute 
visited Manchester last, and doubtless the reasons given 
by the President in his reply to the welcome of the Lord 
Mayor which influenced the Council in its selection of 
that city again are sufficiently important. But it must 
be acknowledged that Manchester, taken on the whole, is 
not an attractive place for a holiday— for such these 
meetings almost are—at any time of the year, and par- 
ticularly in the autumn, and compares very unfavourably 
with Stockholm and Cardiff. But in spite of the disadvan- 
tages, the number of members gathered for the meeting 
is fairly large—much larger, we believe, than the attend- 
ance at the reading and discussion of papers would lead 
one to suppose. 

The proceedings were opened on Tuesday morning by 
the reception of the President, Council, and members of 
the Institute in the Town Hall by the Right Hon. the 
Lord Mayor of Manchester, Mr. W. H. Vaudrey, presi- 
dent of the Reception Committee, and by Mr. 8. R. 
Platt, chairman, and the members of the Executive 
Committee. The Lord Mayor, in receiving the guests, 
said that he wished to extend a hearty welcome to the 
Institute. The members visited Manchester first in 
1875, again in 1887, and he was pleased to have the 
opportunity as Lord Mayor of meeting them this year. 
The Institute was an important one, the membership 
being something like 1700. He quite recognised that in 
a large commercial community like Lancashire they 
ought to welcome the Institute. 

Mr. S. R. Platt supported the remarks of the Lord 
Mayor. He said it was his suggestion, as one of the 
members of the Council of the Institute, that they 
should visit Manchester this year, after an absence of 
twelve years. He was very pleased to find that his 
suggestion was accepted. The arrangements were put 
in his hands, and on placing himself in communication 
with the Lord Mayor that gentleman promised to do 
everything which he possibly could. The next thing to 
do was the formation of a local committee, and the 
extent of the support he met with give him great 
pleasure. 

In replying, Sir William Roberts-Austen said it had 
long been the custom of the Institute to hold its autumn 
meeting in some industrial centre, either in this or other 
countries. Last autumn they met in Sweden, the old 
home of the iron and steel industries, a country to which 
England owed much. But this meeting at Manchester 
was the last autumn meeting of the century which would 
assemble in these islands, for next year they went to 
Paris. It was singularly fitting that they should come 
to a city which so pre-eminently represented the great 
mechanical applications of iron and steel. This was not 
the first time they had visited Manchester, and many of 
them remembered the warmth and magnificence of the 
reception the city gave them twenty-four years ago. Ii 
was well that they should meet in Manchester for another 
reason. The iron and steel industries, though eminently 
practical in character, rested upon a scientific basis, and 
Manchester had at least two citizens—great scientific 
men—of whom any city in the world might well be 
proud. He referred to John Dalton and Joule. In 1803 
Dalton propounded what was known as his great 
system of atomic weights, on which the whole of our 
modern method of chemical analysis rested. What 
would the iron and steel industries be without the 
aids rendered by chemical analysis? Joule’s name 
would always be illustrious for his determination of 
the mechanical equivalent of heat—an investigation of 
supreme interest, the importance of which was refiected 
in every ordinary ‘‘ indicator diagram.’ He well remem- 
bered the pride with which as a young man coming to 
Manchester thirty years ago with a distinguished Russian 
he took him directly he arrived to pay homage at the feet 
of Joule. It was with a certain pride that they placed 
beside the names of Dalton and Joule such names of our 
illustrious as dead Cort, Neilson, Nasmith, Bessemer, 
Siemens, Fairbairn, Whitworth, and Daniel Adamson. 
He was, however, far from having exhausted the reasons 
which rendered this visit to Manchester so singularly 
appropriate. This city possessed a great college— Owens 
College—famous for its professors throughout the world, 
men who had given lustre to the college which formed so 
important a part in the great Victoria University. Men- 
tion of the venerated and beloved name of her Majesty 
reminded him that since they last met in London he and 
two of the past-presidents were summoned to Windsor 
to make an offering of the Bessemer medal to her 
Majesty. He concluded by expressing his thanks to the 
Lord Mayor for his reception of the Institute. 

The first paper taken for discussion was one translated 
by Professor H. Bauerman from a monograph by Pro- 
fessor J. Wiborgh, of Stockholm, on the “ Utilisation of 
Finely-divided Iron Ore,” and a contribution by Mr. H. C. 
McNeil was taken at the same time. We print the first 
paper in another part of this impression, but must reserve 
the second for another issue. The discussion was in no 
way affected by it. Only abstracts of the papers were 
read, as otherwise it would have been impossible to get 
through all those set down for discussion. 

The ‘first speaker was Mr. James Riley, vice-president 
of the Institute, who briefly described a method of using 
tinely-divided ores for the enrichment of slag, whereby 
the slag is converted into a useful state for smelting. 
That such a conglomerate of slag and iron is possible has 
been proved by actual trial. It has been made and used 
with satisfactory results, but it necessitates the employ- 
ment of special arrangements. However, it was quite 
worth doing, and he felt sure that it would be done. 

Mr. Snelus referred to a method he had devised many 
years ago, 1868, for treating finely-divided ore, by which 
the ore was treated continuously and mechanically in a 
furnace of the Gastenhofer type. Both Menelaus and 
Henderson, who had patented it a year previously, con- 
— the metkod scund, but it had never been properly 
worked, 


Sir Lowthian Bell referred to processes which he had 
been invited to see at work by Blair and Siemens. He 
saw Blair’s furnace, but was sceptical about the figures, 
much to the indignation of the inventor. However, as 
the use of the furnace was discontinued, it might be pre- 
sumed that his estimate was correct. As for Siemens, 
he did not see that which he had been told he would see, 
and the use of that furnace was also given up. For him- 
self, he did not think fine ores could be dealt with 
economically. The method is complicated, and you have 
to deal in a 50 per cent. ore with’two tons of raw material 
to get one of metal. He was of opinion that it was better 
to treat one ton of steel to remove the obnoxious material 
from it than two tons of ore. 

Mr. Stead spoke of the difliculty of using finely-divided 
ores in blast furnaces. Inone case they had tried mixing 
25 per cent. of such an ore—it was like sea sand—with a 
charge with the result that the boshes were clogged, 
and it took a week toclear the furnace. The objection to 
its use in open-hearth furnaces is that it gets carried over 
into the checker work, and was not as useful as lumpy 
ore in slag, but he still thought that fine magnetic iron 
ore might be used in open-hearth furnaces. 

In replying, Prof. Bauerman said that it appeared to 
him that Mr. Riley’s method was the most practical of 
any suggested; he did not think that the Gastenhofer 
furnace could be used as Mr. Snelus proposed, and he 
was of the opinion that the real use of the material would 
be in the open-hearth furnace. As Mr. McNeil had 
nothing to add, the paper on 


A New Castinc Macatne ror Buast Furnaces 
was read by Mr. R. Hanbury Wainford. In the follow- 
ing, certain parts have been omitted, and only the two 
most important figures given. 


The object of this paper is to bring before the notice of the 
members of the Institute a new mechanical apparatus for casti 
sandless pig iron in insulated moulds, so as to maintain a goo 
crystalline fracture, equal to that of the pig iron made in sand 
beds, at a reduced cost of production. In this direction several 
devices have recent!y been brought out ; but up to the present, 
particularly in this country, they have not been generally adopted. 
An examination cf the reason for this delay reveals the fact that 
in each of these schemes the iron so cast has suffered in fracture. 
This deterioration, in point of texture, is due to (1) the chill- 
ing of the iron through conduction in the mould ; (2) the vibration 
to which the iron is subjected whilst solidifying ; (3) the rapid 
cooling of the iron in water. 

In designing this apparatus, certain features were considered 
absolutely essential for successfully dealing with molten iron as it 
leaves blast furnace , viz.:—(1) The pig iron must be free from 
sand, and should have as good a crystalline texture as that now 
cast on sand beds. (2) The apparatus must be simple in construc- 
tion, with few working parts, and it must be so designed that the 
risk of breakdown or stoppage is reduced toa minimum. (3) The 
metal when in the moulds must not suffer disturbance by vibration 
or shock by rapid cooling. The moulds are therefore to be fixed, 
so as to remain perfectly still during the action of solidification. 
(4) The mould must of necessity be metal, in order to provide for 
repeat work ; but it must not bo massive. In this way rapid 
abstraction of heat by conduction from its molten contents is 
avoided. It must also be insulated by some non-conducting and 
refractory material. By these means the molten state is main- 
tained as long as ible, and solidification eee. wees delayed. 
(5) The cost of the apparatus itself must be moderate, and the 
machine should be capable of application to any existing plant, 
and require a small staff of men to work it. 

The machine consists of a central inclined railway track—see 
end elevation, Fig. 2—with a horizontal narrow-gauge line on each 
side of it, starting at a higher level but crossed by the former 
about two-thirds of the way along. Oatside the narrow-gauge 
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lines are two rows of forty moulds placed horizontally ; under- 
neath each line of moulds run wagon lines on which stand trucks 
to receive the pigs. On the central line runs a large ladle B, 15 
tons, and on each narrow-gauge line, controlling vessel C, which is 
attached to the ladle by an arm. 

The full ladle is brought to the lower end of the inclined ladle- 
track. The controlling vessel is then attached to it, and both are 
hauled by means of a wire rope along the line of moulds; at the 
same time the operator gradually tilts the ladle. The idea of the 
inclined plane is to avoid splashing of the molten metal, as by its 
use the lip of the ladle is kept low down and in a constant position 
with regard to the controlling vessel. After the metal has 
r ined in the lds a short period the moulds are tilted over 
in pairs, and their contents delivered to the wagons. The moulds 
are constructed in a light, corrugated form—see Fig. 1—and are 
placed in semicircular casings, leaving a cavity or space between 
the moulds and the casings, in which is placed suitable non-con- 
ducting material. The corrugated form of the mould gives 
strength with lightness ; and the question of lightness, combined 
with the non-conducting material, constitutes one of the chief 
points devised to avoid the chilling effect, and therefore preserves 
the texture in the iron. The moulds are made detachable, and 
by releasing the bolts at each end of the casing may be readily 
taken out and replaced. The casings holding the moulds are 
fitted at each end with trunnions, upon which they are revolved 
when required to be discharged. A locking gear is provided, and 
the spaces between the moulds close automatically during the 
operation of casting. By these several means a continuous cast is 
obtained ; the moulds are held perfectly still while the metal is 
solidifying, thus avoiding mechanical action during that period, 
and by insulating the moulds the chilling effect is also avoided, 
From the drawings it will be readily seen that this machine has 
few working parts; the moulds may be coeerly and easily 
renewed, and the cost of maintenance will therefore be a small 
item, 

In the course of experiments it was found that ten minutes was 
a sufficient time for the iron to set in the mould and be ready for 
tilting over ; so that with forty moulds in a line, a capacity of 
from 15 to 16 tons is provided for. Taking each mould as con- 
tainiog about 8cwt., and as ten minutes bas proved sufficient 


time to allow the iron to cone from the fluid to the rigid state 
and to be discharged, there should be no difficulty in fi linz the 
moulds every half hour; and taking the two lines of moulds as 
shown on drawings, the daily capacity would reach 1440 tons, [t 
is generally considered that a 15-ton ladle is the most convenient 
sizo ; and provision should be made at the furnace for the neces. 
sary number of ladles to stand, in order to receive its maximum 
make. It may be added that up to the present, under unfavour. 
able conditions, the moulds used have po thirty trials each, and 
do not appear to be any worse for wear. The unfavourable con. 
ditions being that the moulds were allowed to cool down between 
each cast ; and in a machine casting every half hour the tempera. 
ture in the moulds would never get below 450 deg. Cent ; and by 
keeping the heat up in this way better fracture results would be 
obtained, and the strain due to contraction and expansion of the 
mould would not be so severe. 

The space occupied by the plant described is 96ft. long by 36ft, 
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wide. ‘Tne power required i3 only that of a 5-horse power hauling 
engine, or other motor, for the purpose of travelling the ladle and 
controlling vessel. The number of men required to work this 
apparatus is as follows : One man tilting ladle ; two men luting and 
diseharging moulds ; one boy attending to engine or motor. Oa the 
assumption that these workmen have eight-hour shifts, the labour 
cost will be about 4d. per ton cast. 

Inconclusion, it may be added that, when required to load into 
main-line wagons, side-tipping bogies would be used for receiving 
the contents of the moulds, and these would gravitate to a suit- 
able point for discharging into railway trucks as suggested. If 
more convenient, conveyors might be placed underneath the line 
of moulds, which would raise the pigs to a sufficient height to 
allow of their being discharged into main-line wagons, Xe. 

The discussion was opened by Mr. Windsor Richards, 
who referred to Uehling’s method, which he had seen at 
works in the United States. It is a large, complicated, 
and expensive piece of apparatus, and requires a great 
deal of power. He did not think such devices overcame 
all difficulties, and if it were not that they obviated labour 
troubles he would never think of using them. He would 
only adopt such a plant if driven to it by the conduct of 
the workmen. 

Mr. Hawdon, who has devised a pig-casting machine 
of his own—it was described in Tuk EnGinerr of August 
4th — said he considered fracture of very secondary 
importance, and did not find that chilling pig iron 
affects it at all injuriously for steel making. He considered 
the pigs made by the machine described by Mr. Wainford 
too heavy for steel work, and he did not see how it 
could be worked rapidly without some method of cooling 
which would add to its cost and complication. 

After Sir Lowthian Bell had referred to the advantages 
of casting the iron in moulds instead of in sand, Mr. 
Cooper, of Jarrow, who has had a good deal to do with 
the apparatus described in the paper, spoke. He referred 
to the remark by Mr. Hawdon that fracture of iron is of 
little consequence, and was of opinion that it would not 
meet with general approval. What they wanted to get 
was good fracture and good analyses combined. With 
regard to the effect of vibration, to which reference had 
also been made, he had cast iron in two moulds at one 
time—one mould he left still, the other he kept tapping 
with a hammer whilst the metal was cooling. The effect 
on the fracture was so remarkable that he considered it 
of importance that the mould should be kept still whilst 
the iron was solidifying. He thought it might rightly be 
claimed for the machine that it was cheap, and that the 
wear, tear, and probability of breakdown were slight. 
The power required to work it was but small. As it had 
been said that the weight of the pigs was excessive, he 
would like to point out that the pig was deeply notched 
in two places, and separated as it fell into three pieces, 
each of which weighed only about 70 1b. The labour 
question raised another point with regard to the use of 
such machines, which he wished to touch upon 
slightly. The clearing of pig beds was exceedingly 
arduous work, particularly in the hot season of the year, 
and men were not infrequently overcome by it. He 
therefore thought that every effort should be made to 
encourage the use of machinery which rendered such 
labour unnecessary. 

Several other speakers, including Mr. Hadfield and 
Mr. Ainsworth, added a few observations, the former 
remarking on the necessity of good critical tests being 
made of material prepared in this way; and then two 
papers, read in abstract, were taken together ; the first 
by Major R. H. Mahon, on 


InpIA AS A CENTRE FOR STEEL MANUFACTURE. 


The object aimed at in this paper is to place before members of 
the Iron and Steel Institute facts relating to the possibility of manu- 
facturing at a profit iron and steel in India, If it can be shown 
that suitable material can be collected and worked into steel at a 
given centre in India at a price not exceeding similar manufacture 
in Europe or America, it must then be conceded that such steel starts 
in the markets of the East with an advantage equal to the freight 
charges on imported material. This advantage would never be less 
than 123. a ton, and would rise.at times to18s, There would, how- 
ever, fall to be deducted from this the freight charges from the 
selected centre to other ports; this deduction could not under any 
circumstances absorb the whole. The cost of the Suez Canal passage 
—say, 48, per ton—and some gain due to decreased lead, must ever 
be on the side of local produce, even when distributed under the 
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curable conditions. India alone, as a market, iscapable 
ee very large quantity of manufactured steel, and its 
$ nirements are certain to increase for a number of years. 
the coal output of India bas quadrupled during the last ten 
rs, and now amounts to over five millions of tonsannually, The 
wreg® cost price at the pits is Ks,2 per ton—2s, 8d. It is for the 
. or part good steam coal, and a coke can be made from it which 
ig singularly free from sulphur—-0°5 per cent.—and contains from 
10 to 12 per cent. of mineralash. Itis hard, tough, and well suited 
for the blast furnace, Iron ore exists in large quantities in several 
localities. Of these the three best known are:—(1) The Salem 
district of the Madras Presidency, situated about 113 miles from 
the sea at Porto Novo, where there is no harbour, and about 
199 miles from the port and harbour of Madras. ; 

2) The Chanda district of the Central Provinces contains an 
inexhaustible supply of fine red hematite of 60 per cent. grade, but, 
unfortunately, situated so far inland as to be heavily handicapped. 
On the completion of certain railways at present projected, the rail 
distance between the ore and the east coast at Masulipatam will be 
about 360 miles, and (3) the iron ores of Bengal. These are widely 
scattered, and do not, as in the previous cases, occur in enormous 
masses at & given locality. Their grade is from 40 to 50 per cent. 
of iron, and in many cases the oresare phosphoric, They lie, how- 
ever, in the proximity of the coalfields, and form the source from 
which the present Bengal Ironworks draws its supply. | 

After due consideration, it would appear that the neighbourhood 
of Calcutta is the most favourable for the site of an iron and steel 
works, We have here a port open at all times of the year to pe 

ing; the centre of a great network of railways spreading north, 
south, east, and west ; the greatest trade centre in the East, and a 
labour market in which the natives have already been trained to 
the use of machinery, to iron-founding, and, in the case of one 
establishment, to stee!-making. 

The conditions, then, which appear to offer the greatest prospects 
of success are the establishment of a steelworks on a large scale, 
capable of undertaking the whole ora large part of the require- 
ments of India, both as to rails, sections, and plates, to be situated 
either on the Hocghly below Calcutta, or on the Mutlah River at 
or below Port 

It may be calculated that the cost of pig iron manufactured would 
not exceed Rs,40 (50s.) per ton, and the cost of finished rails and 
finished plates are estimated at approximately Rs.67 and Rs.85, 
girders and sections being During the 
year 1898 the average cost of imported rails was Rs.81 63.per ton. 
The average selling price of angle and Tee section steel was not less 
than per cwt. 

The second paper was by Shamsul Ulama Syed Ali 
Bilgraini, on 
Tue Iron InpDUsTRY IN THE TERRITORY OF HIS H1GHNESS 

THE Nizam or Deccan. 


Tbe dominions of his Highness the Nizam form an irregular 
quadrilateral situated between 15 deg. 10 min. and 21 deg. 50 min. 
north latitude, and between 74 deg. 45 min. and 81 deg, 35 min, 
east longitude. Geologically, they lie within the zone known to 
Indian geologists as the Peninsular Area, viz., the vast table land 
situated to the south of the Vindbyan range, which has remained 
unaltered since the latter end of the Palwozoic period, and the 
mountains of which have no well-defined axes, but are mere pla- 
teaux or remains of the table lands out of which the valleys have 
been carved, The formations represented in Hyderabad are the 
following: — The Metamorphic Series; the Transition Series ; 
the older Pa’seozoic Series ; the Gondwana Series; the Deccan 
Trap ; the Laterite and Alluvial deposits and soils. The Meta- 
morphic Series consists of the gneissose rocks of the peninsula, 
and represents the oldest geological formation in India, It has 
been assigned to the Archiean zone, but, in the absence of fossils, 
no true correlation can be made. The rocks of the Transition 
Series are the so-called ‘‘ Dharwars,” the gold-bearing rocks of 
Southern India. They consist of hornblendic, chloritic, and 
argillitic schists, associated with more or less hematite quartzites, 
and numerous contemporaneous trap flows. The older Paleozoic 
rocks consist of quartzites and limestones. They are certainly 
older than the Permians of Europe, and some of the lower groups 
may be correlated with the Precambrians. The (iondwanas are 
the first fossiliferous series of the Indian Peninsula. They consist 
chiefly of sandstones and shales, and, with the exception of the 
beds exposed along the east coast, a agg to have been entirely 
deposited in fresh water, and probably by rivers, The Gond- 
wanas have been divided into three distinct beds, which, in 
ascending order, are the Talchirs, Barakars, and Kamthis. 

In the Hyderabad area the Talchirs are poorly developed. The 
Barakars, too, which are the only true coal-bearing beds, attain 
but small thickness, while the Kamthis are very extensive in 
superficial area, and at the same time of great thickness. The 
Deccan traps consist chiefly of basaltic lava flows, assuming for 
the most part the form of dolerite. They constitute one of the 
grandest masses of bedded traps in the world, and possess a vertical 
thickness of 4000ft. to 6000ft. and cover an area of 200,000 square 
miles, which, probably, was much greater originally. The only 
formation resting on the traps, with the exception of alluvial 
deposits, is the so-called Laterite, which, in its normal form, is a 
porous argillaceous rock, much impregnated with peroxide of iron dis- 
tributed irregularly through the mass. The Laterite attains a height 
of from 40ft. to t. The richest varieties contain as much as 46 
per cent, of the peroxide of iron, and have been worked as an 
iron ore in many parts of India. The two great rivers which 
traverse the territories of his Highness are the Godavery and the 
Krishna, Of the alluvial deposits of the Godavery those of interest 
occur along the upper part of the river, in the neighbourhood of 
Paitan, Here siliceous wood of all sizes has been found, and even 
Mammalian bones identified as Klephas, Numadicus, and Bos were 
discovered some time ago. The only alluvial deposits of the 
Krishna which are of any importance are the diamond gravels 
lying on the left bank of the river, near the junction of the 
Munair, The deposits consist of sandy shingle beds, the shingle 
being composed chiefly of quartzite, and have been worked for 
diamonds, The gravels lie at considerable levels above the river, 
and are covered by black cotton soil. 

Iron ores of the very best kind, consisting chiefly of hematitic 
and magneticores, occur extensively in many parts of the Dominions. 
From time immemorial the iron of the Nizam’s territories has been 
worked at Yalgharab, Nirmal, Juctial, Warangal, and other places 
into blooms, from which cast steel of a very superior quality was 
manufactured and exported to the Far West. Tt has been proved 
that the raw material from which the famous Damascus blade was 
manufactured was obtained from an obscure village in the Nizam’s 
territory. Besides the magnetic ores, a titaniferous ore is found 
abundantly in nullahs in Warangal district. Yellow and red ochres 
are also obtainable, and an ore found at the junction of the trap 
and Laterite was obtained in the Medak and Elgandal sircars and 
largely worked. The ore used in the manufacture of the best 
Nirmal steel was a mixture of a magnetic sand and an earthy ore 
from the Laterite in the proportion of 3 to 2, 

Megas is by far the commonest ore, and occurs in great 
abundance in the whole area covered by the crystalline rocks. It 
is found diffused in the granite-gneiss, in schist, as well as in the 
sandstone, The hard rock occurs in beds and along ridges, but 
the process of oxidation and hydration causes the expansion and 
the disintegration of the compact mass, producing a friable rock 
easily breakable into small fragments which come down the hillside 
and form a kind of talus, It is these fragments which are generally 
collected by the native workers, as they are not only easily obtain- 
able, but are also easily reducible in their primitive furnaces. 
Magnetite is also very largely found in the sands of rivers, bein 
the result of a further disintegration of the friable rock describe 
above, Although in this form the grains of magnetite are mixed 
with minute fragments of nearly all the constituent minerals of the 
Gangue rocks, the running water which washes down the disin- 


tegrated material causes natural concentration, the heavier grains 
of magnetite becoming — from thelighter fragments. The 
jet black sand thus produced is very pure and shows distinct 
magnetic polarity. 

Samples of this ore are herewith exhibited, and two analyses are 
given which speak for themselves, Hematite occurs both in the 
crystallised form and as specular iron ore. At Tatpully, in the 
Indur district, a light brown ore is found at the junction of the trap 
and the laterite. This ore was highly valued in olden times, and 
was largely used in the manufacture of the famous Kunasamudrum 
steel, which was exported to Persia, As regards the native method 
of extracting iron in the malleable state directly from the ore, it 
has remained unaltered since the time of Buchanan, who was one 
of the earliest observers of the process, and whose description and 
drawings, with slight modifications, stand good to thisday. In 
the Nizam’s territory the process and the appliances have remained 
in the most primitive stage, and the art of smelting is carried on by 
the lowest caste of people. 

In former years, when forest laws did not exist, every kind of 
hard wood was cut down for the purpose of making charcoal ; 
but, since the establishment of a Forest Department, the field of 
choice has been narrowed down to such woods as are not pre- 
served, and at the present moment only woods like the Acacia 
arabicz and the Butea frondosa—of which latter nearly tbirt; 
especies exist in the Hyderabad forests—are used for charcoal- 
making. Sometimes, though cag 6 bamboo charcoal is used, 
The furnace is the one described by Dr. Percy as of the first 
kind. It is 4ft. high, and is made in two parts of almost equal 
height, a stout base and a chimney. The base, which is 2ft. in 
diameter, is made out of clay, with admixture of sand and straw; 
and the chimney, which narrows at the top to about 8in. in dia- 
meter, is made of a better kind of clay, and is fixed on to the 
base and plastered over. A semicircular hole at the bottom of the 
base serves for the insertion of the tuyere, as well as the removal 
of the bloom at the end of the operation. The tuyere is a clay 
tube about 7in. in length, slightly widened in front to receive the 
nozzles of a = of goatskin bellows, which conduct the blast, and 
are worked by hand. 

The furnace is first filled with charcoal, and fired through the 
tuyere. The bellows are then set to work, and when the furnace 
is well heated a charge of ore, moistened with water, is thrown 
in from the top. Quantities of ore and charcoal are then added 
from time to time, and in from three to four hours the operation 
is complete. The front part of the furnace is then broken, and 
the spongy mass of iron, which is by courtesy called a bloom, is 
taken out, and while hot is hammered into an irregular piece of 
wrought iron, which is afterwards cut up into bars. I have several 
of these bars in my ssion, and I have been told by those 
competent to judge that the iron is of excellent quality. The 
blooms I got out weighed from 15lb. to 20lb, Four men were 
employed on the furnace, and could work only two charges a 
day. Reference has already been made to the Hyderabad steel, 
and the manufacture cf the famous Damascus blades from it. 
Steel is made in the usual way by the carburisation of wrought 
iron in earthen crucibles. The wood used is a species of cassia, 
very common in the country, and known as Cassia tora, and the 
leaves are those of Calatropis gigantea. 

I shall now briefly consider the ape of reviving the iron 
industry in the Nizam’s territories on a large scale, by the employ- 
ment of British capital, and the application of modern methods of 
working. I may mention that the conditions in Hyderabad are 
somewhat different from those obtaining in the other of 
India, where the experiment of manufacturing iron on the large 
scale has been, either under the auspices of the Government or by 
private enterprise, tried and proved unsuccessful. As regards 
Government works, it is well known that in all commercial con- 
cerns undertaken by an organised Government, the cost of 
supervision is so great, and the selection of the superintending 
authority made on such uncommercial principles, that failure 
is almost the inevitable result. Of the private companies, so 
far as | am aware, the only one which has worked under anything 
like the favourable conditions which obtain in Hyderabad is the 
Bengal Steel and Iron Company, whose works at Barakar, I under 
stand, are yielding a protit. 

You will have noticed that in the Hyderabad State we have most 
extensive deposits of a high-grade magnetic ore in close juxta- 
position with a large coalfield, yielding coal of as good a quality 
as the best Bengal coal. I may add tkat large deposits of Kadappa 
limestone, estimated to be 50ft. in thickness, and cf which I am 
able to exhibit a specimen, occur quite close to the colliery. We 
have thus the ore, fuel, and flux occurring almost together. 
The labour question has already been tackled and solved in the 
working of the Singareni collieries and the gold properties of the 
Hyderabad Deccan Company in the Raichore Doab, and nothing 
but English capital and modern appliances are required to establish 
a thriving iron and steel manufacture in the premier native State of 
India. 

The only speakers on these two papers were Professor 
Bauerman and Mr. Price Williams. Professor Bauerman 
did not take an optimistic view of the possible iron 
industry of India. The absence of a suitable limestone 
was antagonistic its progress, and it appeared to him 
that the only solution of the difficulty lay in the importa- 
tion of lime from Europe, which could hardly preve an 
economical proceeding. The author in replying referred 
to the ‘‘ pessimistic” views held by Professor Bauerman, 
and said that to his own knowledge limestone of a suitable 
character was to be found in certain places. The natives 
preferred lime produced from shells to the natural 
mineral product. This brought the morning's work to 
an end. 

For the afternoon two excursions were arranged. One 
to Horwich to inspect the works of the Lancashire and 
Yorkshire Railway, and the other to see the Simon 
Carvés coke ovens in operation at Wharncliffe collieries, 
and in course of erection at the Barrow Steel Company’s 
collieries. At each place thirty-five ovens were seen, 
and at Wharncliffe the various processes of charging, 
discharging, and recovering the bye-products were 
followed. For this excursion the Great Central Railway 
very kindly provided a special train, and Simon Carvés, 
Limited, provided luncheon and other refreshments for 
the party en route. 

The Horwich Works are well known as probably the 
most perfectly arranged works of any size in this country 
—we might almost say in the world. To many of the visi- 
tors not the least interesting parts of the excursion were the 
journeys to and from the works. The train consisted of 
seventeen coaches, andits total weight would be about 200 
to 220tons. It was taken both ways by one of the engines of 
the 1400 class recently described in Taz ENGINEER. The 
reason for the adoption of this gigantic engine was soon 
apparent, when, in a very few minutes after the start, 
both on the out and the home journey, and particularly 
the latter, a very high rate of speed was attained. There 
are, we were informed, sixteen engines of this class now 
completed, and four others were seen in course of erection 


in the works. In the yard there was standing one of 
these engines, No. 1404, with several locomotives of other | 
classes behind it; and next to it the type from which it | 
is a development. This was engine, if we remember 


correctly, No. 1099; it was certainly one of that class. 
As explained in Tux Encinger of March 17th and June 
2nd, the actual engine and driving wheels of No. 1400 are 
the same as those of this class, and it is only in the 
increased size of the boiler and the addition of a two- 
wheeled trailing bogie that it differs essentially. Beside 
the monster was &. ed a miniature shop locomotive, 
which several gentlemen facetiously asked for permission 
to take home on their watch chains! Considerable pains 
had been taken by Mr. Aspinall and his staff to arrange 
that interesting processes should be in operation. The 
rolling out of a steel tire in a powerful machine which 
completes its work in about three minutes all told, and a 
steel “blow” receiving most attention. An excellent 
pamphlet, illustrated with views of various locomotives, 
and giving a general description of the-works, was handed 
to all the visitors. On Tuesday evening the Lord Mayor 
and Lady Mayoress invited the members to a conver- 
sazione in the Town Hall. It was very largely attended, 
and the hospitality of the hosts was cordially appreciated. 


AUTOMATIC RELIEF TOOL HOLDER. 


THE object of the invention illustrated by the annexed 
engraving is to prevent the blunting of a tool used in a planing, 
slotting, or shaping machine, caused by its rubbing against 
the work during the return stroke. The rod A is fixed to one 
end of a cross lever, on the other end of which is a wedge. 


AUTOMATIC RELIEF TOOL HOLDER 


The rod is carried up beside the slide, and on it are attached 
two adjustable tappets which strike a fixed tappet as the 
head rises and falls. The effect is to wedge the tool back at 
the bottom of the stroke, and to retain it there during the 
rise till the cut starts again. The device is made by John 
Holding and Co., Savile-street, Sheffield. 


NavaL ENGINEER’s APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty :—Fleet Engineers: A. 
J. Nye, to the Andromeda. Assistant Engineers: A. E. Cock and 
A. L. Hyne, to the Andromeda; and F. R. Pendleton, to the 
Tribune. Probationary Assistant Engineers: C. B. Bryan and 
W. D. Kilroy, to the Andromeda; and W. S. Damant, to the 
Hannibal. Staff Engineers: E. Cornish, to the Pembroke, for the 
Hawke; J. H. W. H. Ellis, to the President, additional, for 
service in Comptroller’s department at the Admiralty; A. V. 
Blake, to the Duke of Wellington, additional, as overseer at 
Barrow-in-Furness, Engineers: E. W. Rodet, to the Vivid, for 
the Speedwell ; V. E. Snook, to the Pembroke, for the Zebra. 


LEEDS ASSOCIATION OF ENGINEERS.—The members of this 
Association made their annual excursion on August 9th, visiting 
the Cleveland Iron and Steel Works of Messrs. Bolekow, Vaugban, 
and Co. They were introduced by the President—Mr. Joe A. 
Tempest—and conducted round the works by the chief engineer— 
Mr. John Stevenson—and members of the staff. Messrs. Bolckow, 
Vaughan, and Co, have nineteen furnaces in blast, most of them 
working the Cleveland ironstone from the district. A novel 
feature in connection with these works is that the slag from fifteen 
of the furnaces is run into ladles and removed to ths tipping- 
ground in a molten state—a great improvement on the old system 
of letting the slag get solid before removal. Time and labour are 
thus economised, and about 50 per cent. of tipping-ground saved 
for the same weight of slag—a point of great importance. Three 
furnaces are on emer iron, the blast for which is supplied by 
six powerful engines built by Messrs. Tannett, Walker, and Co., 
of s, each capable of delivering 15,400 c ibic feet of air per 
minute. There is a battery of twenty-two boilers, The plate 
mills are 36in. and 30in., the former capable of making plates up 
to 8ft. wide. This mill is driven by a pair of engines with 36in. 
cylinders by 4ft. 6in. stroke, geared 3 to 1. The large sheers for 
this mill are especially fine, and were built by the company. The 
members were shown a 48in. blooming mill, fitted with an ingenious 
tilting gear, turning over the blooms with great ease and pre- 
cision, without being handled by the roller. This mill is driven 
by a pair of engines with 42in. cylinders by 4ft. 6in. stroke, geared 
2tol. A 60in. slabbing mill is worked by two men, the ingot not 
being handled after being put on live rollers. It is driven by a 
pair of engi es with 42in, cylinders by 4ft. 6in. stroke, and geared 
2 to 1. The girder mill comprises three sets of rollers driven by 
one engine, having 60hin. cylinders by 72in. stroke. The rail mill 
comprises two sets of rolls, for roughing and finishing, each driven 
by a separate pair of engines. The basic and Bessemer depart- 
ments comprise six 13-ton and four 8-ton vessels respectively, the 
blast being supplied by four double-blowing engines. Hydraulic 

ower of 6001. per square inch is supplied by five double 
ste pumps. The open-hearth steel department comprises 
ten furnaces, ranging in capacity from 12. to 30 tons, The 
company are owners = | éleven collieries, as well as iron mines, and 
employ over 16,000 men. After their tour of inspection the 
visitors, numbering about sixty, bad a trip to Saltburn, and dined 
in the evening at the Corporation Hote!, Middlesbrough. 
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AIR-COMPRESSING MACHINERY, GENERAL POST OFFICE, LIVERPOOL, 


DAVEY, PAXMAN, AND CO,, LIMITED, COLCHESTER, ENGINEERS 


AIR COMPRESSOR PLANT, G.P.O., LIVERPOOL. 


WE have recently had an opportunity of inspecting at the 
works of Davey, Paxman, and Co., Limited, Colches- 
ter, one of a pair of coupled compound engines driving air com- 
pressors for the pneumatic despatch service at the new General 
Post-office, Liverpool. The illustrations clearly show the 
general arrangement of one set of engines and compressors. 
The plant is duplicated and consists. of two sets similar to 
that illustrated. One set is of sufficient capacity to meet 
the requirements of the Liverpool postal service, and will be 
i on one of two systems,as may be found most 
advantageous, either with one compressor cylinder exhaust- 
ing from the vacuum container and the other cylinder 
charging the air receiver, or both cylinders charging from 
vacuum and delivering to pressure receivers. In the latter 
case any deficiency of air required to maintain the full 
working pressure in the air receiver is automatically supplied 
by an air admission valve under the control of a balance 
piston open on opposite sides to the air receiver and vacuum 
container respectively. A supplementary regulating valve is 
inserted in the main steam pipe to the engines and operated 
by a balanced piston similarly connected to that of the just 
mentioned air valve, to reduce the amount of steam supplied to 
the engines, independently of the action of the automatic 
expansion gear, when the limiting air pressure and vacuum 
are attained. 

The engines are of the coupled compound horizontal type ; 
the high-pressure cylinder is 13in. diameter by 32in. stroke, 
fitted with a main piston valve and automatic expansion 
valves. The point of cut-off is varied by the governor directly 
operating Paxman’s patent automatic expansion gear. The 
valves are divided into two portions with the object of keeping 
short cylinder a and consequent reduction of cylinder 
clearance and of surfaces ex to the varying temperature 
of the steam cycle. The use of a main piston valve in con- 
nection with an expansion valve driven by a kinematic 
arrangement, which in the result is equivalent to varying 
the travel and angular advance of an expansion excentric, is 
somewhat novel, and in practice has been found much 
superior when working with high-pressure steam to the older 
form of through ported main valve which it displaces. The 
low-pressure cylinder is 22}in. diameter by 32in. stroke, 
fitted with a double-ported Trick valve, which gives ample 
openings for admission of steam without impairing the full 
opening for the eduction of the exhaust steam. The engine 
frame is of the girder pattern and of great strength. A 
flange is provided on the end of the trunk and forms the 
attachment to the cylinder. The frame is suitably cored 
out and bored to receive the crosshead. The main 
is made in four parts and is adjustable in all directions, so 
that the crank- can be maintained in true alignment after 
years of wear. The connecting-rodsare of steel, fitted with 


strap and cotter adjustments at the large end, and a wedge 
adjustment at the small end, which maintains the centres | 
of the crank pin and gudgeon at a constant distance apart. | 
It is very important that the length of the connecting-rod | 
shall not vary owing to the wear of brasses in steam engines | 
having fine cylinder clearances, and it is still more important 
in air compressor cylinders, where the clearances, as in this 
case, do not exceed ,‘;in. 

The whole of the working parts of the valve motion and 
governor are case-hardened and the holes ground cylin- 
drically true to receive the joint pins, which are also finished 
by grinding. The governors are of Paxman’s improved 
design, and consist of one centre weight lifted by oblique 
crank arms, on the outer ends of which the governor balls are 
formed. The governors run at a high speed and have a | 
large margin of power to overcome the slight resistances set | 
up in the movement of the expansion gear. They exactly | 
adjust the point of steam cut off to meet the requirements of 
the various loads imposed on the engine, and are so sensitive 
that no change of speed can be detected when widely 
fluctuating loads are driven. A spring regulator is fitted to’ 
the top of the governor to adjust the speed whilst running, in | 
order to meet the demands of electricians and other users of 
power whose conditions of work require slight variations of 
speed within 5 per cent. of the normal, either up or down. 

Massive bed-plates are placed underneath the steam 
cylinders, and extend to the rear to receive the air-com- 
pressor cylinders, which are further secured to the steam 
cylinder by two wrought iron stays, fitted in lugs formed on 
the cylinder bodies. The air-compressor cylinders are 24}in. 
diameter by 32in. stroke, and the pistons are driven direct by | 
the prolongation of the steam piston-rods. The suction and 
delivery valves of the compressor cylinders have been the 
subject of special design on the part of the makers. The | 
observations of Davey, Paxman, and Co., Limited, during 
a long and varied experience, have satisfied them that 
for the pneumatic postal service the best conditions of work- | 


| which, when unscrewed, releases a smal 


the supporting bush, and hence the valve has no tendency to 
wear down the mouth of the bush and lose its true concen- 
tricity with its seat. 

The delivery valves are designed with a view to results, as 


| are the suction valves, the only variations necessary being 


the omission of the safety catch plates and the provision of 
conical spring buffers to receive the impact of the opening 
valves without noise or shock. The total clearance in each 
of the air-compressor cylinders is -2525 per cent., or, roughly, 
ahoth part of the piston displacement. It need hardly be 
stated that such fine clearances reduce the losses on the air 
cycle toa minimum. The valves and seats are arranged for 
quick withdrawal by slacking back the six nuts securing the 
valve cover to the air-compressor cylinder cover. The 
exterior of the valve cases is tapered to facilitate withdrawal 
from the air-compressor covers, and they are ground in place, 
so that they are perfectly tight in any position. 

The system of lubrication of the valves has received 


| special consideration, and any lubricator, for either suction 


or delivery valves, can be charged with lubricant whilst the 

compressor is working without loss of vacuum or escape of 

air. This is effected automatically by the charging plug, 
closing valve. 


The test stipulated by the General Post-office engineers, 


| and carried out under their inspection, is as follows :—Hach 
| plant to develop 135 indicated horse-power at sixt 


revo- 
lutions per minute, with 1601b. steam pressure at the stop 
valve when non-condensing. The mechanical efficiency of 
the engine to be not less than 88 per cent., and the steam 
consumption not to exceed 23 1b. of dry saturated steam per 
indicated horse-power per hour. The air pressure to be 20 1b. 
per square inch in the containers, and the vacuum not less 


| than 28in. When the compressor is worked to and from the 
| atmosphere at the normal speed of the engine, the pressure 


in the compressor cylinder shall not vary more than 41b. 
about the atmospheric line on thesuction and delivery strokes. 
This test has been carried out at the works of Davey, Paxman, 


ing and the maximum economy are attained by the use of | and Co., Limited, works, to the complete satisfaction of the 
specially constructed self-acting valves of large area, moved | inspecting engineer, and the consumption of steam was at 
by the air, suctioned and compressed. In order fully to | the rate of 21°461b. per indicated horse-power per hour, with 
realise the greatest advantages of this system in operation, | a working pressure of 1401b. at the boilers, which were some 
they have adopted multiplex-seated valves, which give 60 per | distance away, and we have no doubt that when the plant is 
cent. greater area for the passage of the air than is obtained | fixed and steam pressure supplied, the steam consump- 
at the same lift from an ordinary valve having a single seat | tion will be still further reduced. 

of the same external diameter as the outer seat of the multi-| In 1894 two similar sets were supplied to the Government 
plex valve. The suction valves are fitted with return springs for the General Post-office, Glasgow. The complete plant is 
and cushioned by leather pads on their outward movement. | a fine example of pneumatic engineering, and the careful 
The diameter of the valve spindles is purposely reduced to | attention which the makers have given to even the smallest 
form a breaking piece, and safety catch-plates are provided | details of manufacture, is doubtless one of the contributory 
to retain the valves in the event of any failure in action of | causes to their eminence in the manufacture of this class of 
the stop-plates or spring buffers. The valves and spindles | machinery. Davey, Paxman, and Co., Limited, have supplied 
are nes from steel forgings drawn down from the solid bar, | the whole of the electric light plant, &c., for the pneumatic 
and are so designed that the centre of gravity falls within | installation. 
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IMPROVED STEAM FIRE ENGINES FOR LONDON. 


Durtnc the past few months some interesting experiments 
have been conducted by the Metropolitan Fire Brigade in 
order to determine what type of steam fire engine is best 
adapted to meet the requirements of J.ondon from the stand- 
point of — life and property. With a view to 
arriving at a decision on the question, the London County 
Council, about a year ago, authorised the construction of an 
experimental and heavier type of engine, according to the 
specification of Commander Wells, the chief officer of the 
Fire Brigade. The principal variations in this steam fire 
engine are that steam is worked expansively, and that the 
engine is constructed so that, besides two ordinary deliveries, 
it is practicable by an additional fitting to connect a larger- 
sized hose, which enables a much more powerful jet for 
‘drowning out’ purposes to be used. In addition to this, 
the engine is built so as to carry coal sufficient for working 
for about two hours and a-half, whereas the coal capacity of 
the old type of engine is only equal to about one hour’s con- 
sumption. On being completed the new type of heavy 

ine was subjected to a series of experiments which proved 
to be satisfactory, and it was subsequently tested in com- 

ison with an old type of steam fire engine and with one 
of light design already in use by the Fire Brigade. The 
following particulars of the tests will be of interest, the old 
type referred to being one of the oldest engines now belonging 
to the Brigade :— 


Time occupied in 
raising 100 Ib. of Weight com- 
Type of engine. steam from Capacity. plete, includ- 
boiling water. ing five men. 
min. sec. galls. per min. tons. cwts. 
Meavymewengine .. .. .. @ .. .. « 8 


It should be mentioned that the heavy type of new engine 
is provided with two lin. nozzles, each Bia ot of projecting 
a jet a distance of 156ft., with one lin. nozzle 178ft., with 
one lin. nozzle 184ft., and one lin. nozzle 190ft. The light 
new engine has a lin. nozzle, throwing a jet 129ft., and the 
old type of engine is provided with a nozzle of the same 
diameter, and projects the water a distance of 117ft. 

When the comparative results were recently placed before 
the London County Council, Commander Wells pointed out 
that the fire risks in London are greatest in the central and 
eastern portions of the county, and that, generally speaking, 
the ground in that area is flat or gently undulating, whilst in 
the suburbs, where the fire risks are less, the ground is in 
many places more hilly. The chief officer of the Fire Brigade, 
therefore, suggested that in future the heavy type of engine 
referred to should be adopted for use in the localities where 
the fire risks are greatest, and the light type of steamer for 
suburban districts. Acting upon this suggestion, the London 
County Council decided to advertise for tenders, and at the 
last meeting it was resolved to enter into contracts with 
Messrs. Shand, Mason, and Co., the makers of the experi- 
mental heavy engine, for the supply of five additional engines 
of that type, and with Messrs. Merryweather and Sons for 
three steam fire-engines of the light design above mentioned. 


H.M.S. OCEAN. 


Iv our impression for August 4th we gave particulars of the 
steam trial of H.M.S. Ocean. The following table gives the 
mean results of her thirty-hours’ trial at 10,250-horse power. 

Starboard. 


Mean steam atengines .. .. .. .. .. .. 231 .. .. 221 
Mean pressure in cylinders- Intermediate .. 85°9 .. .. 35°2 


Indicated horse-power+ Intermediate .. .. 1776... .. 1768 
Total indicated horse-power.. .. .. .. 5280 .. .. 
Gross total indicated horse-power 10,314 
It will be noticed that the coal consumption is 1°631b. per 
indicated horse-power. This figure is interesting, as it 
compares exactly with the trials of the vessels of the Majestic 
class at 10,000-horse power. The coal consumption of those 
vessels varied from 2 1b. to 2}1b. per indicated horse-power, 
so that on the basis of this comparison, which is a perfectly 
fair one, a very large saving in coal-consumption has been 
made by the introduction of the Belleville boilers, this 
being especially marked in steaming at relatively high powers. 
As in the case of the last trial, Mr. Ellis represented the 
Admiralty and Mr. D. C. Beadon represented Messrs. R. and 
W. Hawthorn, Leslie, and Co., the machinery contractors. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves — the opinions of our 


EFFECTIVE GIRDER SPAN IN THEORY AND FACT. 


Sir,—Heavier locomotives and wheel loads with greater speeds 
and more numerous and heavier trains in the future, added to the 
self-straining effect of redundant members, as in lattice girders, 
and stiff joint connections, increase the stresses in bridge girders 
beyond those they were designed for years ago, and the time is 
coming when the fact will be forced home. Again, deteriorations 
by vibratory action, molecular disturbance, oxidation, &c., pro- 
gressively weaken the structure. These two opposite groups of 
activity are convergent. 

It becomes, then, of interest to the student and others to con- 
sider some other points the caption, which 
on be overlooked as being less generally under critical considera- 


First, as to the effect of deflected girders on their bearings. 
The distribution of the bearing pressure of the girder ends upon 
the templates of abutments varies with certain conditions of the 
girder deformation under loads, The present sub-heading, how- 
ever, has special reference to plate girders when loaded to such an 
extent that the camber is all spent, and the load has produced at 
least initial defiection, In this state the parallel flanges of the 
girder become approximately the segments of circles or other 
curves, though they may differ ever so little in displacement from 
the cor: mding chords of the span, 

In the form of the segment of a circle the distribution of pres- 
sure of the ends of the lower flange of a deflected girder is not 
uniform throughout the bearing area. There is a maximum upon 


the edges of the bed-plates toward the clear span, and conse- 
quently a minimum at the extremity of the girder-end seat. This 
inclination of the bearing seats of the girder due to deflection was 
recognised, especially in roller-expansion bearings. The length of 
the rollers was increased outside the girder flange width, so as to 


offer the more elasticity, and thus lessen at the outer bearing edge 
the concentrating effect of the inclination. The centre of the 
level bearing surface cannot therefore be a fixed position for the 
resultant pressure as if unvarying with deflection. The point of 
maximum pressure in any case should be ee sufficiently back 
from the face of the abutment to prevent crushing the masonry, 
As to middle-third deviation, this form of uniformly varying dis- 
tribution of the pressure, when it is zero at the extremity of the 
girder, is double the normal pressure upon the span edge of the 
template, and likewise on the corresponding parts of the girder 
seats. The varying pressure is represented graphically by a 
triangle whose height is the length of the bearing. The centre of 
pressure is at one-third of its height from the span edge of the 
template. The longest true effective deflection span is therefore 
the clear span between temolates + one-third of the length of the 
girder-end bearings, when the expansion bearing is not of a 
ivotal form. The common effective span of girder used in text- 
ks in calculating the theoretical moments of rupture of load 
and of resistance of the cross section is generally taken at the 
centre of the level bearings. These different centres of pressure, 
which may be distinguished as constituting the corrected and 
common effective spans, are both, even when the girder is 
deflected, longer than the clear span. This fact has but a limited 
advantage, in one respect only, which can be most readily illus- 
trated for the student by considering the involved principle as it is 
solved for text-book formule. Thus, for a centre span load W = 


ae ¢ 2S, i.e., the load is inversely as the span, and vice versd. 


Therefore, for the same load W, with a longer span /, the cross 
section of a rectangular girder, represented by the numerator, 
must be correspondingly increased. 

The result is, then, in using the longer effective span, to increase 
the sections of the girder members and details sufficiently to cor- 
respond to the larger span oy All girders when under the 
action of rolling loads tend to deflect. As elasticity is not perfect, 
resilience being a diminishing quantity, each deflection has, besides, 
an increment of permanent plastic deformation resulting in an 
accumulated permanent set after repeated deflections. In riveted 
connection girders there is often no means provided for the re- 
adjustment of sagging from these increment accumulations. Asa 
consequence, the effective span practically decreases with use, 
thereby lessening the real as distinguished from the nominal 
assumed margin of safety. In some later instances the counter- 
braces are fitted with gib and cotter adjustments. There is some- 
times to be seen more or less buckling of some parts of redundant 
members due to the absence of meansof adjustment. The practi- 
cal effect of the movement of the zero point of pressure inward 
towards the centre of span is to produce unresisted tension in the 
outer halves of the template bearing, i.e, from the outer ex- 
tremities of the girder seats to the half length of their normal 
bearing upon the templates. 

Wherever there is a tendency to use heavier locomotives a con- 
siderable deviation of the centre of bearing pressure of bridges 
will have the more important significance upon the ultimate range 
of life of the girders. With increased deflections there is likewise 
an increase of the unit intensity of pressure upon the contracted 
bearing area of the girder seats. hatever may be the deflection 
the pressure in all deviations is of the same uniformly varying 
character from the corresponding zero to the maximum at the 
span-edge of the template. When the zero pressure is changed 
by accumulated deflection from the girder extremities to three- 
fourths of the bearing length—the outer one-fourth being in tension 
—the centre of pressure is at the inner one-fourth, and the maxi- 
mum pressure mes 23 times the normal uniform pressure. 
When the zero passes inward to half the bearing length the centre 
of pressure is at one-sixth of the normal bearing length from the 
clear span-edge of the — This edge and the correspond- 
ing part of the girder seat have then an augmented unit intensity 
of four times the normal unit pressure. If four were the factor of 
safety against crushing of the template and of the girder seat their 
average crushing strength would be thus reached, and the structure 
reduced to an unknown dangerous condition. When the girder has 
attained to this without its being suspected, the important ques- 
tion of the length of its remaining life endurance depends on what 
is the residue of strength of its weakest 9) above that repre- 
— by the average coefficient of strength of material used in its 

esign. 

Hunter-street, W.C., August 12th. A. B. 


IN SEARCH OF EMPLOYMENT. 


S1r,—I should like through the medium of your columns to seek 
some information upon the following subject :—I have a son who 
desired to follow the occupation of a mechanical engineer, and 
after some months of tedious and disappointing inquiry I found a 
firm willing to take him for a substantial premium, which I agreed 
to pay ; unfortunately at the expiration of about two years—of 
the five years’ apprenticeship—the said firm went into liquidation, 
and as after that time work practically became ni/, my son came 
away from it, rather than waste time, hoping that something 
better might turn up. I believe he did good work in the work- 
shops during the two years, if I might express an opinion from 
the opportunity I had of judging, viz., the distorted appearance 
of fingers and thumbs, and receiving no complaints of idleness, 
&c., from his employers. 

Since that time he has been employed in a drawing-office in 
London, which he left, trusting to get into works again lest his 
opportunity for practical experience should be lost. Yet to firm 
after firm that he makes application the same answer is returned, 
‘*No vacancy.” In one case the usual reply was supplemented by 
the remark that it was owing to ‘ slackness of work,” while of the 
same firm I accidentally heard that their orders were being booked 
several months ahead. 

I should be glad if any of your readers could enlighten me as to 
the reason why there is no opening for a lad of nineteen who has 
already shown himself capable and willing to work, and who 
perseveres amid so much discouragement, and upon whom some 
hundreds of pounds have already been expended? The demand 
for fully qualified practical men appears plentiful, but how is one 
to get the necessary experience if all doors are closed to him, 
because one does not chance to be intimately acquainted with a 
director or manager of works! My case is difficult to understand, 
but it is not an isolated one, for I can think of several others, and 
of some who have overcome the difficulty by emigration. 

Any light whatever on the — will be gratefully received. 
It is not charity we are seeking, but opportunity to work for a 
standard firm ; and my son is willing to sign an agreement to give 
his time for a given period. 


August 14th. INQUIRING PARENT, 


- RAINFALL AND DROUGHT. 


Sir,—We are in the south-east corner of England, suffering a 
second time from a prolonged drought; but it appears that the 
whole of Europe is in the same pcsition, Will you let me call 
attention to a fact which is invariably overlooked, and yet which 
may be utilised, I think, in forecasting weather ? 

It is very easy, I think, to see that the effect of the sun’s heat 
in causing evaporation must be for the whole earth always the 
same ; that is to say, the number of tons of water evaporated in 
1899 will be just the same as in 1799, or any other year. I do not 
see how it is ible to get away from this, The winds, clouds, 
&c., are all the result of sun action, and that being constant, at 
least for minute geological periods of a century or so, the evapora- 
tion must be constant. 

But if the evaporation is a constant, so must be the rainfall 
For it is easy to see that the atmosphere cannot store water be- 
yond a certain limit ; and, on the other hand, if the aqueous 
vapour fa)] far below another limit, the absence of clouds would 


augment evaporation, 


All this points to the fact that the world’s rainfall is constant, 
But the locality of the rainfall may vary with conditions whi 
are very imperfectly understood, though they have no doubt p 
electrical basis, The broad result to which I am coming is that 
great rainfalls in one country must be attended by great droy nt 
in another country. We hear, for example, of a three. = 
drought in Australia, During that time we have plenty of a 
Next we hear that the drought has broken up in Australia po 
the heavy comes the 

news of famine impending in India, and the wh ; 
If any general collection of statistics could be made, it would 
be found that rainfall in one hemisphere means drought in another 
So long as Australia suffers, there seems to be little danger in 
India, and so on, What is needed is a comparative statement 
extending over years, of the actual rainfall in different countries 
carefully divided a similar epochs or periods. The resulting 
information would be interesting and valuable. It may exist nen 
but I think not. De 
Westminster, August 1ith. 


ELECTRICAL WIRING RULES. 


Sir,—You are no doubt aware that members of our profession 
who wire premises for the supply of electrical energy, have for 
some time past been complaining that they are harassed by the 
multiplicity of existing rules. It is generally admitted that the 
rules, franied by a committee of experts representative of the 
special interests involved, and published by this Institution, haye 
been accepted by a large number of central station, municipal, and 
consulting engineers, and inspectors for fire offices, , 

The Council of this Institution has appointed a committee to 
inquire into the reasons, if there be any, which prevent the Insti. 
tution rules being accepted by everyone as the standard, The 
Committee feel that it is very probable that most of the authorities 
who are using other rules might be induced to accept those of 
the Institution if these latter were modified in some particulars 
Asa first step, therefore, towards the standardising of rules, the 
Committee are anxious to receive any reasonable suggestions that 
may be offered with the above object. I should be glad to hear 
from any electrician who would kindly let me know whether he 
would, if called upon, be willing to assist the Committee with his 
advice and criticisms on the existing rules, and, if so, I am directed 
to inform him that the Committee will prepare and forward to 
him a paper of questions, to which they will ask him to be good 
enough to reply. W. G. MeMIian, 

Institution of Electrical Engineers, Secretary, 

28, Victoria-street, Westminster, August 8th. 


AREA OF THE CIRCLE. 


Srr,—I have the honour to enclose two photographs, of what 
I bc eve to be a wonderful discovery in mathematics. Which 


supposed to be the simple method the ancient Egyptians had of 
finding the area of circles and ellipses—which has been lost. 
The circles and ellipses are both worked out on the same principle, 
Describe a circle of the proposed size, and then describe a square 
touching the circle ata tangent ; then describe a supernumerary 
circle, touching the angles of the square ; then form a triangle, the 
apex to be on the centreline of supernumerary circle ; thenfrom that 


point strike one leg of triangle through the lower angle of square, 
and a leg on the other side the same ; then form the base of the 
pyramid by a line touching the supernumerary circle at a tangent. 
Wherefore the area of the triangle shall be equal to the area of 
the circle. It can be easily proved by striking them out on the 
same piece of drawing paper, and weighing them in a pair of gold 
scales, and you will find them of equal balance, 
W. J. THIRKETTLE 
Kyneton, Victoria, Australia, July. 


SQUIRTING LEAD PIPES. 


Sir,—In reply to “J. 5, K.,” in your paper of 4th inst., we 
enclose you illustrated circular of machinery for the manufacture 
of lead pipes, and for covering electrical cables with lead, which 
we have no doubt will be interesting to you. 

The pressure required for the squirting of lead pipes and for 
covering of electrical cables with lead depends entirely upon the 
sizes of the pipes desired to be produced, and weight per yard of 
same, or the diameter of cables to be covered, and the thickness 
of lead covering. The temperature of the lead, of course, is 
regulated by circumstances, according to the diameter to be 
produced, (Per pro JOHN WILSON AND SON) 

ALEXANDER WYLIE, 


IRRIGATION IN THE EAST. 

Sir,—Some weeks since, we believe, you published a letter from 
E. Raghib Raif, Bey of Aleppo, relative to the supply of 
‘‘norias” required by the municipality of that city. We wnder- 
stand the insertion of this letter has resulted in many applications 
being made to him, and he appears anxious to save you and him- 
self further trouble in the matter until he has made experiments 
with the norias we have sent him. You may therefore like to 
adopt a suggestion he makes in a letter we have just received from 
him, of which the following is an extract :—‘‘ May I beg that you 
will have the kindness to insert two words in THE ENGINEER to the 
effect that your norias have been taken into consideration by his 
Excellency Raif Pacha, Governor-General of the Vilayet of Aleppo, 
on behalf of the municipality of the city of Aleppo, and in the 
event of their proving equal to what is expected of them, all 
orders will be forwarded to your firm /” 

Victoria Works, Brentwood, W. J. C, T, BURGESS; 

Essex, August 12th, 
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RAILWAY MATTERS, 


TyERE are over 2550 locomotives on the Midland 
Railway, from 80 to 90 per cent, of which are worked every day. 


ProposaLs are under consideration by the Bengal- 
Nagpore Railway for the construction of an extension from 
Midnapore vi@ Adra to the Jherriba coalfields, 


Tue Railway Times of India states that elaborate 
surveys just completed show that the construc.ion of a railway 
from Burmah to the Yang-Tse is not only feasible, but easy. 


Tye third-rail electric system has been put in operation 
on the Braintree and Cohasset branch of the New York, New 
Hlaven, and Hartford Railroad, which is twelve miles in length. 


We hear that the opening for passenger traffic of the 
section from Badarpur to Damcherra of the main line of the 
Assam-Bengal Railway will, if all goes well, take place in October 
next, 

Tue Boston and Maine Railroad has been burning coke 
in the engines of the Gloucester branch in the place of coal. It is 
ape that it will be but a short time before all their lines use 
coke. 


THERE are 2489°8 miles of railways in Switzerland, of 
which 1943 miles are main trunk lines, 389°6 narrow-gauge lines, 
56°5 rack railways, 11°8 miles of cable lines, and 889 street tram- 
way lines. 

Tre first section of the railway that is to run from 
Prai, on the shores of the Strait separating Penang from Province 
Wellesley, to Bagan Serai in Perak has been formally opened by 
the Governor of the Straits Settlements, 


A KasHMERE railway project is being mooted, and the 
latest proposal is for a Zft. 6in. gauge of about 165 miles from 
Jummu to Ramband and Srinagar. Electricity is mentioned as 
the motive power, and the cost is estimated under Rs. 1,50,00,000, 


Ir is officially announced that direct passenger com- 
munication between the stations of the Central Asian and Trans- 
Caucasus railways and the ports of Constantinople, Smyrna, the 
Pirwas, Jaffa, Alexandria, and Jeddah wil! be opened on Sep- 
tember 13th next, 


bas fell ip_on the Baltimore and Ohio 
RailrOaa; ambridge, O., July 27th. The tunnel is 700ft. 
long, and it has caved in for about 300ft. Traffic has been 
diverted over the Cleveland and Marietta Railway until the main 
line is again open, 

A ractory has been built at Haranpur to enable the 
North-Western Railway of India to make profitable use of the 
large quantities of coal-dust or slack which is obtained from the 
colliery at Dandot. The machinery for manufacturing this coal 
dust into briquettes has been erected and work started. 


Tue report of the United States Interstate Commerce 
Commission =f ape year ending ar er 1898, shows that the 
aggregate number of passengers carried during the year amounts to 
5u1,066,681, an increase of 11,600,000 over the preceding year. 
The goods traffic during the year was 879,006,397 tons, this 
being an increase of 137,300,000 tons. 


A NEW railway in Formosa is to be built by Japan, and 
the sum of £200,000 has been appropriated for this year. Work 
will at once be commenced at Takow on the Takow-Tainan branch, 
a line 28 miles in length. The land is quite level, and the work 
presents no difficulties, except the bridging of two small rivers. 
Trains will be running over this Takow branch in two years, 


Tue floods in the Baran district of the Kotah State 
seem to have been phenomenal, and the Giuna-Bina Railway has 
suffered severely, a large breach having been made in the line 
near Baran, and several large boulders in a very deep cutting, 
having been loosened from their embedded positions, have rolled 
on to the permanent way, and blocked the line. Traffic was 
temporarily suspended, 

Ir is significant that the Government of India, in 
according sanction to the construction of the Paumban branch 
of the South Indian Railway being proceeded with, have expressed 
a desire that the masonry of the bridges should be built so as to 
be suitable for a broad gauge superstructure. The South Indian 
Railway itself, when originally constructed, was a broad gauge 
line—at least, the G. 8, I. R. section of it. 


Tue Great Northern Railway Company proposes to 
make considerable alterations and extensions in connection with the 
goods traffic department at Boston. This has become nec 
owing to the increase in exports, especially of coal, which shows an 
increase of nearly 30,000 tons for the first half of the present year, 
as compared with the ae period of 1898. Further 
developments are also expected. The alterations are to be com- 
menced in the near future. 


THE annual excursion of the employés in the loco- 
motive department of the Caledonian Railway takes place from 
Glasgow, on September 9th, and will be, it is claimed, the largest 
organised excursion that has ever taken place in this country. The 

lace to be visited on this occasion is Carlisle. The excursion will 
participated in by over 13,000 persons, and fourteen trains 
are to be requisitioned to carry them, the plant required con- 
sisting of fourteen engines and 250 carriages, The trains will leave 
St. Rollox Station and Cattle Bank Station at intervals of about 
ten minutes, 


AN apparatus by means of which a railway guard can 
shut and lock all the doors in a train, by moving a lever in his 
van, has recently been tried on a train on the Metropolitan District 
Railway. This invention, which, we understand, has been at work 
successfully in Australia, and is known as the Fraser railway door 
controller, is actuated by compressed air, which can be supplied to 
cylinders fixed under the carriages. By a combination of pistons, 
rods, levers, and springs the doors can be made to shut, and this 
can all be dono by the guard from his van, without his touching 
a single door. The action is said to be so gentle that, even if 
people’s fingers get in the doors, these are only prevented from 
closing, and no injury results to the fingers. The apparatus, it is 
said, can be worked either by means of the air in the air-brake 
pipes, or by means of a separate air pump, or with modifications 
in connection with the vacuum brake, 


A BRIDGE renewal of some interest was, says the 
Engineering News, successfully accomplished by the Pennsylvania 
Railroad at Newark, N. J., July 23rd, when the old draw 
span over the Passaic River, near the Market-street Station, 
Was removed, and a new structure put in its place, The span is 
213ft. long, and the old bridge was built in 1468. The rest pier, 
or guard pier, was extended 250ft. in each direction, and the 
Edge Moor Bridge Works, of Edge Moor, Del., built the new 
500-ton structure on the down-stream extension, supporting it on 
eight car trucks running on rails laid the whole length of the pier. 
Car tracks were placed to receive the old span, a at 10.30 a.m., 
July 23rd, thej old span was opened for the last time ; jacked 
up, and deposited on the trucks, The old and new spans were 
then lashed together end to end. The hauling was done by Gin. 
hawsers rove sixteen fuld from the up-stream end of the old brid 
to two hoisting engines on the end of the pier. At 12.58 p.m., the 
hauling was commenced, and in eight minutes the new bridge was in 
position, but-10} minutes more were occupied in adjusting it exactly 
upon its centre. Inan hour the bridge was lowered into place 
and the gearing was fitted. The old bridge will be broken up, 


NOTES AND MEMORANDA. 


Ove thousand five hundred and forty square miles were 
surveyed in Ceylon last year, or over 100 square miles per annum 
for each surveyor actually employed. 


Tue Canadian Government telegraph line to the Yukon 
Goldfields is now completed as far as Five Fingers, and it is 
believed that it will be possible to send messages to Dawson City 
by the middle of September. 


Tue Registrar-General estimates the total population 
of the British Islands in July, 1899, as 40,560,000, or more than 
2,800,000 over the numbers at the census of 1891, the ascertained 
population then being 37,740,283. 


TuREE lignite deposits are now being worked in Greece. 
That of Koumi, with a yearly output of 15,000 tons, and those of 
Oropos and Aliocrion. The Koumi and Oropos lignite is generally 
barnt with from 60 to 70 per cent, of coal, 


Seven telegraph, telephone, and electric light com- 
panies in San Francisco have agreed to place their wires in under- 
ground conduits. The Board of Supervisors of the City are ex- 
pected to shortly make it compulsory to do this. 


In the Cheshire, North Wales, and Lancashire district 
there was only one instance last year of complaint in connection 
with works engaged in sulphuric acid manufacture, The gases given 
off into the atmosphere were well within the permitted limits as 
regards the total acidity. 


Tue exports of iron and steel from Gefle, in Sweden, 
were about 6000 tons more in 1898 than in the preceding year. 
This increase has been mostly in pig iron. The net profits, how- 
ever, have probably been less than in 1897, as the price of materials 
has risen and labour has been more expensive. 


THE average time occupied in pressing the sludge at 
the Wolverhampton sewage works is forty-five minutes, and the 
average time occupied in filling, pressing, and emptying is one 
hour, The cost of pressing the wet sludge is 34d. per ton, and the 
cost cf turning out the —o- cake is 1s. 34d. per ton, this sum 
including 8d, for wages, 2d. for lime, 2d. for coal, and 34d. for 
cloths, oil, repairs, &c. 

A NEw type of travelling derrick, designed and con- 
structed by the Maryland Steel Company, Sparrow’s Point, Md., 
has recently been put to work. This derrick is 90ft. in Leight, 
20ft. width, and has two hoisting booms. The tower is mounted on 
a car platform, which runs on an 11ft. track, and which holds the 
four drums and the necessary steam hoisting apparatus. The 
derrick has a capacity of ten tons, and can raise material toa 
height of 7O0ft. 

THE new motor cars which are to be used on the 
suburban line between St. Paul and Stillwater will be equip) 
with a system of telephonic communication with the main office. 
As the new road is a cross-country line, there will be miles of open 
country between stations, Each car will be supplied with a tele- 
phone placed in the front vestibule. Connection can be made by 
means of plug switches carried on the poles supporting the 
trolley wires, and in case a car is disabled or snowed in, the office 
can be advised and relief despatched, 


Ar a recent meeting of the Academy of Sciences, 
M. Louis Boutan presented a series of instantaneous submarine 
photographs, taken with a camera 18 by 24 centimetres. The 
photographs were obtained on aclear day when the sun was high in 
the horizon ; in several plates are clearly perceived bands of fish 
which have been taken at a distance of 1°50 to 2 metres from the 
objective, the camera being immersed to a depth of 3 metres. 
M. Boutan estimates that it is possible to take good instantaneous 
plates at a depth of 7 to 8 metres when the weather is favourable. 


Inpications of the existence of petroleum deposits in 
the province of New Brunswick, bee the Engineering and Mining 
Journal, are now being investigated, and an examination has been 
made by Prof. N. S. Shaler. It is thought that the Gaspe oil- 
fields of Canada are a geological extension of the New Brunswick 
conditions. The most favourable oil indications in the district are 
shown in the valley of the Petitcodiac, lying between two u 
heavals, and it is here that geological conditions point to the exis- 
tence of the greatest oi! basin or storage ; though the Miramichi 
district may also prove an oilfield. 


An interesting gyroscopic device termed the “ oscillo- 
meter” has, according to the Scientific American, been put on the 
market by a Milanese firm. It consists of a small electric motor 
mounted in gimbals like a ship's compass, with its armature running 
in a vertical position ata very high rate of speed ; the frame of 
the instrument being attached to the vessel follows any change in 
direction. As the ship rolls, the armature maintains its original 
position, while the frame, of course, follows the motion of the ship. 
As the motor armature continues to revolve always in the origina! 
plane, any change in the direction of the vessel is at once indicated. 


WE learn from the New York Tribune that discoveries 
were made recently in the lava beds of New Mexico which throw 
new light upon the very complete system of reservoirs and irriga- 
tion viaducts which were employed by the ancient inhabitants of 
this country. Under the lava, which covers hundreds of square 
miles, are found traces of cemented ditches and reservoirs that are 
marvels of civil engineering. Ditches wound in and out at the 
base of mountain ranges, following the sinuosities of canyons in 
such a manner as to catch all the storm water before it was 
absorbed by the loose sands at the mountain’s base. Reservoirs 
at convenient basins stored the water, which was led in cemented 
ditches across the loose soils to the points where it was required. 
Chasms were crossed by viaducts, and devices were used for the 
removal of silt. 

In a paper before the Chicago Electrical Association, 
Professor D,. C. Jackson, of the University of Wisconsin, mentions 
experiments going to prove that the electro-motive force of metals 
in an electrolytic cell rises rapidly with any strain put on them, 
and if the latter goes above the elastic limit a permanent higher 
electro-motive force is set up which may have to answer for cor- 
rosion in exposed iron work. The theory is that the metal is 
strained ubove the elastic limit when bolt or rivet holes are 

unched, and the accumulating moisture furnishes the electrolyte. 
The same effects may be caused by variations in the chemical 
compositions of different parts of metal structures, and this may 
explain much of the electrolysis of underground pipes which has 
generally been all laid to external sources. We do not sup 
that Professor Jackson claims any novelty for this theory, which 
has been known and pretty generally accepted for many years. 


In the course of a paper on the production of seam- 
less tubes, read before the Engineers’ Club, at St, Louis, Mr. Wilson 
said that he wished to mention a curious fact which he noted 
years ago at the works of the Washburn Moen Company, in Wor- 
cester, Mass. It was a popular notion that steel wire increases 
greatly in strength when subjected to several reductions by cold 
drawing. He wished to state that such was not the case, ‘‘Take 
two samples from the same bar and cold-draw one as much as you 
please. If you anneal the undrawn one as many times as the other, 
and conduct the tests in an annealed state, not 5 per cent. differ- 
ence will be observed. But, of course, if you test the wire that is 
drawn with the temper in it as it comes through the die, it will be 
much higher in tensile strength, but lower in extension, Exactly 
the same thing occurs in the making of tubing. The metal is re- 
fined, but when annealed is but little stronger than before draw- 
ing. Tool steel also improves every time it is properly annealed, 
and many a fine piece of tool work is cracked and spoiled because 
the steel was not annealed as thoroughly as it-should have been.” 


MISCELLANEA. 


THE new passenger jetty at Colombo has been 
finished. 


Tue work of fitting the United States torpedo boat 
Talbot with machinery for the use of liquid fuel is in progress at 
the Norfolk (Va.) navy yard. 


Tron mines have been started in the new Cehegin- 
Calasparra district, near Cartagena, and a cableway is now teig 
built from the mines to the nearest railway station. 


Tue Bristol Tramways are being largely extended, four 
additional 500-kilowatt combined engines and dynamos, three 
30-kilowatt motor generators, and 150 new cars having recently 
been ordered. 


In consequence of a decision arrived at in a general 
meeting of the members of the Russian Astronomical Society, the 
council of the society is about to study the question of the reform 
of the present calendar. 


Tse United States navy authorities intend to equip a 
tugboat called the Apache with an electric light plant, which will 
enable the boat to be used as a light-boat for lighting vessels that 
may be out of commission or undergoing repairs. 


THE new torpedo boat destroyer recently built by Sir 
W. Armstrong, Whitworth, and Co., and provided with steam 
turbined engines, was run into on Saturday morning at Wallsend 
by the Trevethick, and her stern was cut almost through. 


As the full supply of water from the Nidd Valley is 
not yet available for the supply of the city of Bradford, the 
quantity at the disposal of the authorities is not quite such as to 
justify a constant service at this season, and the Waterworks 
Committee have decided to restrict the supply to some extent hy 
cutting off the water at nights. 


Tae American liner Paris, which stranded on Lowland 
Point on Whit Sunday, and was re-floated by a German salvage 
company, left Falmouth on Monday for Milford Haven, where she 
will be docked for examination. Patches had been placed over 
the holes in her bottom, and the vessel was able to proceed under 
her own steam, She reached her destination on Tuesday. 


WritinG on July 22nd, Indian Engineering says that 
the rainfall at Cherrapunji since January amounted to 337 °20in., 
against 176°84in. last year. In Calcutta the rainfall registered 
was twice as much as that registered during the corresponding 
period last year. A good many of the trunk roads in Assam were 
5ft. under water, especially in the neighbourhood of Dibrugarh, 
in the Brahmaputra Valley. 


An interesting test was made recently of the duty of a 
large pumping engine built for the city of Chicago by the Lake 
Erie Engineering Works, of Buffalo, N.Y. The pump was designed 
to deliver 30,000,000 gallons against a head of 150ft. with a 
steam pressure of 1501b., and the engine was to do at least 
135,000,000 foot-pounds of work for each 1000 lb. of dry steam. As 
a fact, this amount was exceeded by 17,952,000 foot-pounds. 


WE understand that 40,000-horse power will be the 
capacity of the hydraulic power plant now being constructed at 
Sault Ste. Marie, Mich., by the Michigan Lake Superior Power 
Company. The turbines are to be direct-connected to single-phase 
low-voltage generators which will supply step-up transformers. 
The effective head is 16ft. and 31,250 cubic feet of water per second 
will be required. The mean discharge over the falls is about 
70,0C0 cubic feet per second. 


Part of the town of Llanelly was inundated on Friday 
morning last, in consequence of the bursting of a water main, A 
large volume of water shot up into the air, carrying with it a 
quantity of earth and macadam. The neighbouring streets were © 
quickly flooded, a torrent of water rushing down William-street 
with great force, carrying with it rubbish of all kinds. The 
lower rooms of the houses in the vicinity were inundated, and 
considerable damage was caused. 


The American submarine torpedo boat Holland is 
ready for her final trials. In the trials a real Whitehead torpedo 
will be used, and upon the ability of the vessel to strike and 
destroy a target will depend her ch of pt for service 
in the United States navy. The boat has, during her preliminary 
tests, been run for a mile undef the surface. The sinking, which is 
accomplished by admitting water into tanks, has been done in seven 
seconds. During most of the journey under water an even keel 
was maintained, and in spite of tides and currents the course was 
kept straight. 

A NEW means of effecting ignition and combustion in 
internal combustion engines has recently been invented, according 
to the Electrical Engineer. The method ccusists in compressing 
the combustible charge to a degree below that at which it attains 
its ignition temperature, and then forcing into it another com- 
bustible having a lower ignition temperature, such that it becomes 
ignited by the heat of the compressed charge and thereby effects 
its combustion. Again, by varying the manner of the introduc- 
tion and the proportion of the charge introduced, the combustion 
of the working po can be correspondingly varied. 


Important works are about to be taken in hand for the 
pu of improving the condition of Port Arthur, The depth 
of the inner roadstead and of the channel which unites it with the 
outer roadstead will be increased to 32ft. The workshops of the 
harbour will be restored and fitted out anew. A huge floating 
crane will be added to the harbour; the existing dock will be 
lengthened and another dock is to be constructed. Moreover, a 
hospital, an Orthodox church, a residence for the Governor of Port 
Arthur and his official staff, steam baths, barracks, warehouses, 
and various other necessary buildings will be commenced at 
once, 


Tue total production of iron ore of all kinds in the 
United States in 1898 was, says the Marine Review, 19,278 369 
gross tons. The total —_— in English tons of all varieties by 
States was:—Michigan, 7,346,846 ; Minnesota, 5,963,509; Ala- 
bama, 2,401,748; Pennsylvania, 773,082; Tennessee, 593,227 ; 
Virginia, 557,713; Wisconsin, 509,645 ; Colorado, 318,480 ; New 
Jersey, 275,438 ; New York, 179,951; Georgia and North Caro- 
lina, 160,083 ; Montana, Nevada, New Mexico, Utah, and Wyo- 
ming, 55,969 ; Missouri, 50,000 ; Ohio, 43,868 ; Kentucky, 12,913 ; 
Connecticut and Massachusetts, 20,251; Texas, 9705; Maryland, 
5941, 


WE have been requested by the Committee appointed 
for the examination of designs of improved couplings for railway 
vehicles to publish the following clauses from a circular letter sent 
to inventors :—(1) That the Committee ———— to receive any 
drawings, photographs, or written or printed description of auto- 
matic or non-automatic couplings for railway vehicles, but not 
with a view of making any selection among the various inventions 
which may be submitted. (2) That the Committee are not at 
present prepared to receive models of any coupling, but, wi!l inform 
applicants if models or personal attendance should hereafter be 
required. (3) Allsuch drawings, photographs, or descriptions must 
be sent to the secretary, at 6, Old Palace-yard, S.W., on or before 
October Ist, 1899, (4) The Committee are unable to give any 
assurance that communications made te them on the subject of 
inventions will be protected. The person sending such communi- 
cation must do so subject to the risk attending it. We are re- 
quested also to state that this Committee do not require informa- 
tion on wagon brakes or signalling apparatus, 
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question. However, the project as set forth by Count 
FOREIGN AGENTS FOR SAL SALE OF THE ENGINEER. TO fap nit ul ed fin favour with the Turkish authorities, 
RIA.—GEROLD AND Co., Vienna. « to confusion we necessary to inform the tan himse eclared that the northern 
F. A. 7, Penna Sor dager atin all be accompanied y larg terminus of the projected Russian railway at Tripoli 
CHINA.—KRLLY AND ng envelope legibly directed by the writer to himself, and stamped, in would be too far removed from Constantinople. 
GERMANY.—AsuBE AND dnatvaetiine: this subject—this time by Great Britain, which may 


A. Leipzie. 
F. A. Brocknavs, Leipzic. 
INDIA.—A. J. ComBripcE anp Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca FErss, Turin. 
JAPAN.—Ketiy anp Watsu, Liurrep, Yokohama. 
Z. P. Marvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—O. Ricker, 1h, Nevsky St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. Toompson anp Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon snp Queen - street, Melbourne; George- 
atreet, Sydney ; Queen-street, Brisbane. 
R. A. Tuompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TuRNER AND HenpErson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MowtTReaL News Co., 386 and $88, St. James-street, Montreal. 
Toronto News Co., Ag, Yonge-street, Toronto, 
UNITED STATES OF aL News Co., 83 and 85, 
Duane-street, New York. 
Susscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kgiiy anp Singapore. 
Co. 


SUBSCRIPTIONS. 
{ux Evarger can be had, order, from any newsagent in town or 
various stations ; it can, if erred, be 
vance) 
yearly luding double « £0 14s, 6d. 


can be had on application. 


in advance at these rates will 
receive THE ENGINEER wee! 


E 


Paper Corizs— 

Half-y — £1 Os, 3d. 
Yearly . £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
ig charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 

lines are charged one The line averages seven words. 
vertisemen t measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accom by 
guaran- 


subject to 

Prices for Dis: Advertisements in “ and “ 
tions will application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the 
Paper - to be addressed to the Publisher, 

be addressed to the Bditor 


Tetegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


cf the 


PUBLISHER’S NOTICE. 


should receive THE ENGINEER in an 
wall oblige 


= the feet to te wih mame the 
is obtained, Such Such inconvenience, 


obtaining the paper direct from 


CONTENTS. 


Tux Enornerr, 18th August, 1899. 
Report oF THE THERMAL Erricigncy OF STEAM ENGINES . 


Tag MECHANICAL THEORY OF STEAMSHIP PROPULSION . 158 
Some MousTatn ToRRENTS OF SWITZERLAND. 159 
Motor Can Notes... 160 
SEL¥-CLEARING SLAG LADLE. 160 


Sir Epwarp Franktanp. (With 
Tae DeveLopMENT OF THE SouTH 
ELEctriciTy in GLascow . 


Tue [Ron AND SteEL INSTITUTE 


Ain Compressor Pcant, G.P.O., LivERPOOL. (ilkustrated.) 164 
ACCIDENTS IN MINES 165 


VESTIBULE TRAIN, LONbon ‘AND. (iitus.) 165 


166 
LETTERS TO THR Eprror—Effective Girder Span in ‘Theory and Fact 
—In Search of Employment—Rainfall and Drought—Electrical 
Wiring Rules—Area of the Circle—Squirting —_ Pipes— 
Irrigation in the East 
RatLway AND MEMORANDA—MISCELLANEA 167 
LEADING ARTICLES—The Euphrates Consump- 
tion in the British Navy.. . - 169 


The Training of Engincers 
Wear of Rails on Dangerous Trade’ 
.. .. oe 


Books Recrtvep 

Ox THe Use or Fingty-pIvipep Iron ORE OBTAINED BY CONCEN- 
TRATING Processes. (Illustrated.) . 

Tar New (illustrated.) 

Contracts OPEN .. 

Dockyakp Noiks.. .. 

Hor Coxg, AsuH, AND OLINKER CONVEYOR. “ilustrated.) 

Tak TRaN+Mission OF EN@RGY BY A PARTIALLY RARiFIRD ATMO- 
SPHERS, (lllustrated.) . 

Lerrers raom THR Provinces—The Iron, ‘Coai, and General Trades 


from Lancashire 
The Sheffield District—North of Eng! 
Notzs Scotland—Wales and Adjoining Counties—Notes from 


any 
Newront COMMISSIONERS’ Traps Reront 
American . oe 
NoTEs FROM ‘Bourn 4 ‘Arnica 

LAUNCHES AND TRIAL TRIPS .. 


REPLIES. 


Avprewticr.—There are few books on the subject. Try one by Wallis- 
Tayler, published by Crosby Lockwood. 
W. E. M. (Newport).—We do not publish i book on the subject. There 
is a book by General Engineering 
published by Crosby Lockwood, which would probably = useful. 


fairly be said to have the greatest interests at stake. 

The scheme, which is now in the hands of an English 
syndicate, differs essentially from that put forward by 
Count Kapnist, in that the present intention is to extend 
the existing line between Haidar Pacha and Koniah to 
the Persian Gulf. In this manner direct communication 
would be established between Constantinople and the 
Persian Gulf. At the present time Constantinople is 
connected with Koniah by the Anatolian Railway. The 
scheme of construction, as suggested by the English 
syndicate, is to build a railway from Koniah, in a 
south-easterly direction, to Adana, near the north-eastern 
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GAS PRODUCERS. 
Sir,—We shall be much obliged to any reader who can give us the 
Paisley ana Wech, makers and patentees of gas- 
Southsea, August 15th. M. W. 
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THE EUPHRATES VALLEY RAILWAY. 


Ar regular intervals of about twenty years, since its 
conception by William IV., the question of the Euphrates 
Valley Railway has engaged public attention. It is now 
rather more than sixty years since the “ Sailor King” 
saw the desirability of constructing such a line of railwa, 
from a two-fold aspect; first, because thereby Briti: 
interests in Turkey would be consolidated; secondly, 
because England would then possess a new and more ex- 
peditious route to India. Twenty years or so later, in 
1857, France realised how much could be done by the 
introduction of railways = Asia Minor, and M. de 
Lesseps contemplated applying to the Porte for per- 
mission to construct a line from Constantinople to 
the Persian Gulf. In this case, also, nothing was done. 
Rather more than twenty years later, in 1878, England 

in turned her attention to this important subject ; 
unfortunately, just at that moment the Eastern Ques- 
tion wore its most troubled aspect, and the project 
was laid on one side. In 1898 still another Power 
stepped forward to undertake thet task of opening up Asia 
Minor by means of railways, or at least to secure its 
position in that district, and thereby obtain eventually a 
port on the Mediterranean. Russia had been silently 
coming to the front in European politics for some years, 
and no less silently had her confines been gradually ex- 
tended in the debateable region lying to the peer ow 
and reaching far into Central Asia. e Russian Govern- 
ment was fully aware of the necessity of not only keeping 
Asia Minor free from railway control by any other Power, 
but of securing that control for itself, seeing that the two 
most cherished plans of Russia, namely, an outlet on 


165 | the Mediterranean and also on the Persian Gulf, would then 


be realised. In the true spirit of Russian diplomacy, Count 
Kapnist was authorised to negotiate unofficially with the 
Turkish Government with a view to obtain for Russia a 
concession to construct a railway from the Mediterranean 
seaport of Tripoli, fifty miles north-east of Beyrout, and 
due east of Cyprus, in a south-easterly direction to a 
rion the Persian Gulf. Such a line would probably 
ave been built along the north-eastern fringe of Arabia, 
and would have had ‘a branch line to Bagdad. Bagdad 
would then have been the “open door” for Russia’s 
entry into Persia, for the project, as advanced by Count 
Kapnist provided for a further branch line to built 
from Bagdad to the Persian frontier, and from the 
Persian frontier railway communication was to be 
brought about with Enzeli, a Persian = on the Caspian 
Sea. From astrategic point of view this Russian project 
was simply an audacious attempt to shut off from Great 
Britain a most important part of the overland route to 
her Indian possessions. Russia has not so far earned 
the right to be regarded as a commercial nation of the 
first rank, and ari outside world may well be pardoned if 
it fails to see in Russia’s scheme anything else than an 
attempt to acquire military control over the region in 


corner of the Mediterranean, thence to Aleppo, and along 
the valley of the Euphrates to Bagdad, and finally to 
Bassorah, or Basra, an inland port on the Shat-el-Arab, 
seventy miles from its mouth in the Persian Gulf. Com- 
munication with the Mediterranean must be a sine qui 
non in any scheme brought forward by English enter- 
_— In view of this fact, it is proposed to lay a branch 

e of railway from the main line at Aleppo to Alexan- 
dretta, or Scanderoon, a little Syrian town of 3000 
inhabitants, conspicuous for possessing a harbour capable 
of not development and sheltered from the north-east 
winds. 

Viewed from a purely commercial aspect, this Euphrates 
Valley Railway, as projected by the English syndicate, 
is of the greatest importance, for it will open out for 
British industry and capital one of the most productive 
* | regions of the Turkish Empire. Before the Christian era 


;| Mesopotamia, from the Mediterranean to the Persian 


Gulf, was the granary of the Old World. Its prosperity 
lasted until the Middle Ages, when it was overrun by 
wild, nomadic hordes, and finally came under the ener- 
vating rule of Turkey. It is a curious reflection that 
this region, which is regarded as the cradle of the 
human race, should so late in the day receive the 
unquestioned benefits that follow the introduction of one 
of man’s greatest inventions—the railway. Some idea of 
the commercial capabilities of this region, even under its 
present lack of adequate internal and external communi- 
cation, may be gathered from the trade returns for the 
province of Bagdad, for its annual exports amount to 
about £2,000,000, and its imports to £1,500,000. For the 
province of Bassorah these figures are £1,0C0,000 and 
£800,000 respectively. How greatly Russia fears the 
revival of Mesopotamia is well seen in the fact that one 
of the chief arguments lately made use of by the 
Russian Press against any railway concession in Asia 
Minor being granted to England or to Germany is that 
the corn produced in the valley of the Euphrates would 
compete successfully with russian corn in the markets 
of the world. The statistics given above refer almost 
entirely to agricultural produce, and it is to be borne in 
mind that at this moment only one twenty-fourth part 
of the area of the country is under cultivation. The 
famous irrigation works of the Assyrians came to an end 
when Assyria ceased to be an empire twenty-five cen- 
turies ago. However, these canals were so strongly 
built that even to-day their remains can be turned to 
good account at a comparatively small cost. 

Enough has been said to show the importance of this 
projected railway from a trade point of view, and it now 
remains to see how this new route will benefit England 
so far as India is concerned. In the first place, the 
journey to India by the Euphrates Valley Railway will 
be shortened by five or six days, as will be seen from the 
following figures :—From London to Constantinople, 72 
hours; Constantinople to Koniah, 20 hours ; Koniah to 
the Persian Gulf, 35 hours ; Persian Gulf to ’ Kurrachee, 
60 hours; total, 187 hours. Thus, the present Suez 
Canal route, taking 13 days, willbe superseded by the new 
route, which will take eight days, and entail neither the 
disagreeable sea journey from Brindisi nor the trying 
ordeal of a passage through the Red Sea. From 
economic and political standpoints the proposed new 
railway possesses the following advantages in the opinion 
of Herr Rechnitzer, who represents the English syndi- 
cate. It will appreciably affect the economic conditions 
of the corn supply of the world and provide India with 
cheap corn in time of famine ; it will place under British 
control two important ports, one on the Mediterranean 
and the other on the Persian Gulf; it will form an alter. 
native route to India; it will strengthen British influence 
in Turkey and in the Persian Gulf, and indirectly in 
Persia and Afghanistan; it will greatly increase the 
defensive power of Turkey against Russia, and will 
afford England powerful means of exercising her influence 
over the large territory of central Persia, and of establish- 
ing new commercial enterprises over an enormous area of 
unexploited country of exceptional wealth. 


COAL CONSUMPTION IN THE BRITISH NAVY. 


A STRIKING inconsistency is easily found between the 
statements contained in the letters written by special 
correspondents of our daily contemporaries on board 
warships during the manceuvres, now happily ended, 
and the official reports of trial-trip results which are 
somewhat irregularly placed before the public. To judge 
from the first our ships of war are“ coal eaters.” Their 
furnaces are insatiable. A thousand tons of coal are 
burned almost as soon as they are put on board. Bunkers 
are only replenished to be emptied. According to the 
last, on the other hand, our ships of war are eminently 
economical. The coal burned per horse per hour falls far 
below two pounds. Indeed 1°8 Ib. seems to be a by no 
means exceptional though truly excellent result. Can 
the two statements be reconciled? We doubt it. Wecan 
only persuade ourselves that the truth lies half way. The 
ey obtained on a trial trip is notlikely to be secured 


All letters intended for insertion in Tam or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily gp epee. but as a proof of good faith. No notice 
whatever can be en of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 

even of none, ried. ‘lhose propellers now in use are simpl 
survivals ot Each class of ship, from the ocean tram 
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in regular work at sea; we need not stop to explain why. 
On the other hand, the newspaper special correspondent 
does not seem to realise how enormous is the work done. 
We do not blame him, Anyone who has seen coal train 
after coal train run alongside a big liner, and the contents 
of the multitudinous trucks transferred to her bunkers, 
may well fall into the error that she is uneconomical, and 
so the landsman may easily be misled about our war- 
ships. Let us suppose that her Majesty’s first-class 
battleship Spitfire works up to 10,000 indicated horse- 
power, and that her engines require 2 lb. per indicated 
horse-power per hour to keep them going. This means 
20,000 lb. per hour ; or for twenty-four hours nearly 215 
tons. If we add to this some 30 tons for electric lighting, 
condensing, and auxiliaries, we have 245 tons per day as 
a respectable total. This is a very large quantity of coal, 
and involves no more than four days’ full steaming for 
not a few of our big warships. Anyone not familiar with 
the facts, if he find, that a ship which has emptied a 
considerable collier three days before, already begins to 
look out for a port where she can re-fill her bunkers, may 
not unnaturally say that she is a ‘‘ coal eater.” 

Economy of sma on board warships is no doubt of very 
great importance, and we fear that the Admiralty state- 
ments about it are likely to be innocently misleading. 
After all, it is not a question of so many fractions of a 
pound of coal per horse per hour. That is only a 
means to an end. What is wanted is the end. For 
how many hours can a warship run at twelve knots, or 
fourteen knots, or sixteen knots, without re-filling her 
bunkers? The manceuvres ought to tellus this. If they 
taught nothing else they would be worth the money, for 
it must be understood that the answer to the question 
involves sundry large issues. We have not only the 
engines and boilers to consider, but the propellers, and, 
indeed, the whole complicated locomotive machine call 
a battleship or a cruiser, as the case may be. Of course 
it may be admitted that steam engine and boiler economy 
is of the first importance, but, after all, they are only a 
part of a whole; and it is not news that the most 
economical machinery does not always give us the most 
economical ship—that is, if economy is stated in terms 
of Boots x speed . Possibly this statement may be con- 
firmed or refuted by the results of the mancuvres. Let 
us hope that they will not only be published, but pub- 
lished soon, while the interest is fresh and vivid. No 
ras the facts will be made public abroad. Why not at 

ome ? 

Commodore Melville’s contribution to the “ Proceed- 
ings” of the Institute of Naval Architects, which will 
be found in our impression for August 4th, bears strongly 
on the matters we are discussing. It may, perhaps, be 
well to explain that notwithstanding his title which 
denotes executive rank, he is chief of the Bureau of Steam 
Engineering of the United States, holding a position akin 
to that of Sir John Durston in our own Navy. This, of 
course, imparts all the value extended practical know- 
ledge and almost unlimited opportunities for acquiring 
information can convey. Commodore Melville argues in 
favour of three engines and three separate propellers. 
English engineers will hold that the additional expense 
and complication involved are so great, as compared with 
twin screws, that very powerful arguments must be 
advanced and driven home before the triple screw can 
become in the least acceptable. Commodore Melville 
gives accordingly certain curves which promise con- 
siderable things, and he goes on to say that he does not 
base his advocacy on these alone. He writes :—“ It 
appears to me that these curves, drawn as they are to 
give the fullest advantage to the system of twin-screw 
propulsion, develop fully the superior efficiency of the 
triple-screw system for full-power trials; or, indeed, 
wherever all engines are in use. However, as Sir 
William White says, the matter of the propulsive 
efficiency of the propellers is but one of the desiderata to 
be sought in the design of a naval vessel. I submit, 
however, that the superior propulsive efficiency of triple 
screws is an element of considerable advantage in their 
favour, although it must by no means be considered the 
deciding one. The deciding point in this matter seems to 
me to be the fact that naval vessels do at least 90 per 
cent. of their cruising at speeds below 16 knots. In 
vessels of the fast type, now so universally prevalent, the 
condensation in the low-pressure cylinders is enormous 
when the ships are making these low speeds.” 

It may be said that we are discussing not the cruising 
performance of our warships, but their full-power work. 
This is not so. The newspaper correspondents write 
about ships not going more than half or three-quarter 
speed, and Commodore Melville takes us back to the 
eld question, How shall we get fairly economical results 
out of machinery much too big for its work ? Two methods 
have been proposed. One is to use six cylinders for twin 
screws, and when cruising to disconnect the forward 
three cylinders altogether, and drive with the three after 
cylinders only. The other is to cut off the low-pressure 
cylinder altogether, and use the other two ‘‘ compound.” 
Commodore Melville advocates the use of three engines 
and three screws. Whether the power required is full, 
two-thirds, or one-third, the result, as far as each set of 
triple-expansion engines is concerned, will be the same. 
It can be worked to the best advantage. We have the 
drag of one or two screws to consider, but on this point 
he has had something reassuring to tell his hearers :— 
“The trials of the Kaiserin Augusta, which were con- 
ducted with great thoroughness, measured accurately the 
drag of the screw and also the resistance of the rudder, 
the latter being at a speed of 14°1 knots, considerably 
more than twice as great as the drag of two idle screws 
when one of the wing engines was used alone.” 

All reasoning, however, is apt to be specious when the 
reasoner strongly favours some particular scheme; and 
we are, from the perusal of Commodore Melville’s argu- 
inents, not converted to the triple-screw scheme. We are 
very far from being certain that the advantages claimed 
will compensate for its disadvantages. Indeed, if the 


triple screw is to be used at all, it seems that it would be 
necessary to make the two wing screws feathering, which 
might perhaps be less objectionable than any clutch 
device. We lack information, however, on one point. 
There is some way of working an engine at less than full 
power, which is more economical than any other way. 
Has this been ascertained? Whatisit? andis the method 
used in our Navy? The great cause of expensive cylinder 
condensation has hitherto been supposed to consist in 
over-expansion. ‘Too early a cut-off takes place; and 
there is next to no steam in the low-pressure cylinder, 
In this theory there are gaps, to one of which at least 
we may refer in a moment. Meanwhile we may suggest 
that one way out of the difficulty lies in letting down the 
initial pressure by throttling, and keeping the cut-off 
constant. But the gap in the theory to which we have 
referred is that there is no obvious reason why the 
presence of little or no steam in the low-pressure cylinder 
should cause waste of steam in the other cylinders. If 
the third cylinder does no good, it does no harm, and may 
be regarded at the worst as an extension of the waste 
pipe to the condenser. 

But Commodore Melville puts the whole case in a new 
light. He tells us that direct experiment has shown that 
cylinder condensation is a constant quantity, bearing no 
relation other than one which is accidental to the weight 
of steam passing through the cylinders ; and he puts it as 
1 lb. of water per hour per horse calculated on the 
maximum power of the engine. Now let us take the 
case of a set of engines indicating 10,000-horse power at 
full speed, and using say 18 1b. of steam per horse per hour. 
Of this 1 lb. is condensed to waste in the cylinders, or 
10,000 lb. per hour. That is to say, one-eighteenth of the 
steam is wasted. If now we run at 5000-horse power, 
the loss by condensation being still 10,000 lb., we waste 


ed |one-ninth of the steam, and at 1000-horse power the 


waste rises to ten-eighteenths, or 55 per cent. of all the 
steam entering the cylinder. Possibly Commodore 
Melville will not push the proposition quite so far as 
this, but at all events we have the definite statement 
that condensation does not depend for its amount on the 
quantity of steam passing through the cylinders. If 
this is true, then the case for the big engines becomes 
worse, and a very important point comes up for 
consideration—namely, What is the most econo- 
mical piston speed? because the speed for a given 
power settles the surfaces in the cylinders to be 
heated and cooled. One more point deserves passing 
mention. The Admiralty have decided on raising the 
pressure in warships to 300 Ib. on the square inch, and 
to go yet higher if it conduces to economy. But is not 
this a mistake? It is not when working full power that 
our ships burn too much coal. It is when they are cruis- 
ing. Yet itis just at such times that high pressures and 
great ranges of expansion become very objectionable. 
How are the two conditions to be reconciled ? 

Here we must leave a most interesting subject. We 
have said, we think, enough to show that the special 
correspondents with the fleets, and the chief engineer of 
the United States Navy, have given us something to think 
about. 


THE TRAINING OF ENGINEERS. 


WE can only plead in extenuation of this article, that 
we are in a manner compelled to write it. Education i 
a thing about which we have all heard and read a grea 
deal too much, as we think; and yet the columns of the 
daily Press are now full of it. Every technical journal 
has something to say about it; and at the last meeting 
of the Institution of Mechanical Engineers, it brought 
every one on his legs, and evoked the only serious and 
valuable discussion that took place. Secondary educa- 
tion rings now in our ears. The blare of the trumpets 
of the aggressive army of schoolmasters calls us all from 
scientific or commercial pursuits. We have perforce to 
listen to them. We are fed with Dead Sea apples, 
whether we will or no; and when we recognise how 
entirely the true scope and object of education are over- 
looked, and what a scooped out melancholy abortion of 
an idol we are called on to fall down and worship, having 
first emptied our pockets at its feet, we feel like the great 
Eastern queen of old, that there is no more life left in 
us, and that it is wisest to let the mad world follow its 
own course. 

Yet the lust of battle is on us, and we dare to think that 
a few words of common sense, one or two pertinent 
questions, a suggestion or two, may be ofuse. Of course, 
there are not wanting signs that engineers are keeping 
their heads ; but they must do a little more than this. 
When we hear such a tale as that told by one speaker at 
Plymouth, of the highly-trained college man who could 
not find employment in the whole of Manchester because 
he was college trained, we feel that explanations are 
needed. The reasons why he could not get work ought 
to be fully stated. The mere assertion of a truth by 
negative action does not carry us very far. The facts were 
bed for the young man; but valuable lessons might 
sutely have been drawn from his disquieting experience. 
So far a needless sacrifice seems to have been made of 
him. Engineers ought to say definitely why they will 
not employ college-trained men. Manchester, for lack of 
explanation, has. laid itself open to inimical charges of 
narrow-minded bigotry. ‘‘Come to our town,” said one 
speaker proudly, “and you will see how we appreciate 

e college man.” Possibly there was force in his argu- 
ment, such as it was. But the factremains. The train- 
ing of engineers is still of uncertain commercial value. 
It does not necessarily mean an income to the trained 
one. The school and the outiegs supply something that 
the workshops of the nation do not seem to care for. 
The professor and the schoolmaster and the daily Press 
tell the workshops that they do not know what is good 
for them. Meanwhile the young man who would be an 
engineer finds himself in the happy position of the grain 
of corn between the upper and the nether millstone. The 
luckless student appears, strangely enough, to be the last 
man considered. In the sea of words he is a submerged 


puppet. A something of small account at any time ; of 
no account at all when it comes to be a question of 
principles. 

We believe that the cause of all the passionate clamouyy 
which deafens our ears is absolute want of recognition of 
the most important question that it is possible to ask in 
the whole affair. It is, simply, What is the object of 
nonine ? What is the purpose we have before us when 
we send a boy to school or to college? What end ig 
the technical school, or the college, or apprenticeship 
supposed toserve? A very large number of well-mean. 
ing people maintain that education is at once the begin. 
ning and the end of all things; that its object is the 
improvement of the mind and the elevation of the human 
race. Mr. Punch’s friends Postlethwaite and Maudle, the 
apostles of “Culture,” only exaggerated the fundamenta] 
theory of many men in the present day who are looked 
up to and respected in educational circles. The notion 
may be all very well in the abstract, but it is anything 
but satisfactory when applied to individual cases. The 
schoolmaster or the professor has great quantities of raw 
material constantly passing through his hands. Yea, 
after year the same steady stream passes through his 
educational mill. He has only to turn the handle. He 
has neither time nor wish to consider each grain of corn 
as it passes on its way. He may very well say, “ Let 
me turn out the best grist possible,” without the least 
regard to what purpose the grist is to be put. But the 
position of the unfortunate parent or guardian, and 
student, is wholly different. They will lock on education ag 
means to an end, not‘as an end in itself. About this the 
teaching people and the learning people are hopelessly 
at loggerheads. The few professors who have long 
recognised the truth can scarcely make themselves 
heard ; and so money is wasted, and time; and hopes 
are blasted, and lives ruined simply because the facts are 
not understood and acted on to profit. We have heard it 
said that the competitive examination system is one of 
the curses of latter-day civilisation, and we do not care 
to dispute the point. But competitive examinations are 
in no sense responsible alone for inadequate teaching. 
There may be very good and sound teaching indeed, in 
spite of examinations—notably, in medical schools. The 
point, of which sight should never be lost by the parent, 
guardian, pupil, or teacher, is that education is, in the 
main, and for the great bulk of the population of the 
British Isles, simply a tool to enable the nation to earn 
a living. That is the whole truth in a nutshell. Over 
and above comes the higher education, which must be 
limited to comparatively few, because, in the first place, 
but few are given the brain-power to profit by it; and in 
the second, but few can live without working that they 
may live. 

The direct deduction is that the best education will be 
that which best fits the student for the performance of the 
work which lies before him, and for which he hopes to get 
paid. Once we come down to this bed rock, we see how 
empty and vain is much of the general teaching that goes 
on around us is. But with this we need not concern our- 
selves. We come back to the text of this article—the 
training of engineers. When we hear such stories as 
that told at Plymouth, can we avoid the conclusion that 
there is something wrong somewhere? When we re- 
member that we have had technical education with us in 
full blast for some twenty years; and, looking round 
among our friends or acquaintances, holding more or less 
satisfactory positions, ask ourselves how many of these 
have had college training, and consider the answer, we 
are confirmed in the view that something is amiss. 
A late eminent professor told us that he had 
passed through his hands in a single year six 
hundred electrical engineering students. We suggested 
that the profession would be over-crowded. ‘ Oh, no,” 
he replied, with a genial smile, ‘‘ they were mostly duffers.” 
Mr. Graham Harris, speaking at Plymouth, said that it 
should always be borne in mind that there was one educa- 
tion for the man intended to earn £3000 a year, and 
another for the man intended to earn £3 a week. Sir 
Frederick Bramwell has done as much as any man living 
for the intelligent development of technical education, 
and Mr. Harris’ long association with Sir I’rederick well 
qualifies him to speak with authority. \We may put his 
contention more precisely when we say that the training 
of engineers, instead of being vague, indefinite, and 
general, should be minute, precise, and even narrow. 
Men who make their sons engineers, do so with the sole 
intention of providing them thereby with a means of 
earning an income for themselves. Everything 
they are taught should be taught with this object; and 
narrow the scope of instruction as much as we may, it 
will still be wider than the average student can deal 
with. The teacher should have an intimate knowledge of 
what is wanted. He should fully understand what it is 
he can teach with advantage, and what he cannot. 
Thus, for example, practical acquaintance with the 
management of workmen is of infinitely more value than 
a knowledge of the higher mathematics. In other words, 
the training of engineers must be specialised. At present 
it is far too vague. From this specialisation the best 
results may be expected. Look, for example, at those 
obtained by our own Admiralty at Keyham and Green- 
wich. Under existing conditions engineering colleges and 
technical schools waste time in teaching much that is 
not of the smallest pecuniary value to the pupil. 
Let it be borne in mind that every man who has 
to win his bread must have something to sell. The 
quality of the bread which he gets, and its quantity, will 
depend on the value of the wares he can put on the 
market. We may say that the value of his mathematics 
is so much, and of a knowledge of the management of 
men is so much. So far as the engineer is concerned he 
will starve if he has only the first to sell, while he may 
do very well indeed with the last. And so on all through. 
The whole purpose of the engineer’s training is to fill his 
pack with good things to sell when he starts as a pedlar. 
That is the proper object of the technical school and the 
technical tees ? Any man with brains will add for himself 
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that general information which comes of large and careful 
reading and observation. If he have the desire to read 
he will find the way and the time. If he have not, then 
the reading would do him no good. Culture cannot be 
forced down a man’s throat. There are highly successful 
engineers who lack it, and there are men of dainty thought, 
elegant manners, and consummate knowledge of 
all that is best in art and literature, who are 
miserably incompetent professionally. The great 
defect of much teaching in the present day is that 
it is useless. It serves no purpose whatever save 
to get youths through examinations, which are no more 
a test of the real quality and fitness of a candidate than 
an examination of the lines in the palms of their hands 
would be. We speak of education, when we ought to 
speak of educations. There are many callings in life, and 
each man adopting one requires and should receive his 
own training. The commercial world is on the whole 
very wise, and will appraise at its proper value the 
character of the instruction which young men receive. 
No doubt the Manchester men, to whom we have referred, 
were wise in their generation. But it does not appear to 
us that there should be any insuperable difficulty in 
bringing the college so much into touch with the work- 
shop that the college man would be preferred over his 
fellows instead of being rejected. A step in this direction 
has been made in the North; let us hope that it marks the 
beginning of better things. 


WEAR OF RAILS ON MOUNTAIN RAILWAYS. 


CONSIDERABLE interest is being manifested in Swiss 
engineering circles on the subject of the life and wear and 
tear of the rails used on the lines in that country. The 
question has arisen mainly in connection with the deter- 
mination of the amount to be provided in the yearly accounts 
for the renewal of the permanent way. It appears that the 
yoverniaent experts recently adopted the principle that the 
durability of the steel rails should be calculated from a con- 
sideration of the effective surface wear of the rails and the 
extent of the gross traffic conveyed over them. A Berne 
correspondent points out in this respect that the French 
railway companies assume that the wear and tear of the 
rails are proportional to the number of trains passing over 
the line, and that in Belgium, Austria, and Germany the 
amount of the tonnage transported over the railways is used 
as the measure of the life of the rails. The Swiss railway 
administrations have also taken up the question from the 
same point of view, equally with the Government experts. 
The principle had scarcely been laid down that the annual 
provision for wear and tear should be estimated on the above- 
mentioned basis, and the opinion been expressed to the 
Federal Council that a systematic investigation on this 
plan should be commenced on the Swiss railways in general, 
than the experts abandoned the principle for reasons that 
have not been divulged and which are perhaps best known to 
themselves. In the meantime, it has been discovered that 
certain factors hitherto used in assisting in the determina- 
tion of the life of steel rails on the Swiss lines, are not of 
that importance with which they had been credited. A case 
in point is to be found in the St. Gothard Railway, the 
administration of which has for some time past observed that 
with the exception of the tunnel sections, the wear of the rails 
on the mountain sections of the line is very much less than had 
been expected. This was ascertained by a series of measure- 
ments, and the interesting fact has also been brought to 
light that on those sections of the railway where the 
gradients are the greatest, the amount of wear and tear is 
less than the average of the whole railway. This shows that 
the current opinion as to the increasing wear on inclined 
sections of railway does not apply to the St. Gothard line ; 
and, up to the present time, all the surveys and measure- 
ments made have confirmed the previous results; the rails 
whose life had been under-estimated remain in position, and, 
notwithstanding theories and mathematical formule, they 
still exhibit only a comparatively slight amount of wear. It 
is not actually known how to account for this condition of 
affairs, but it is believed that the trifling extent of the wear 
on the inclines has been brought about by the comparatively 
low speed used on the mountain sections, by the discipline 
introduced through the adoption of speed recorders on the 
locomotives ; th? use of continuous brakes; the equal dis- 
tribution of hand brakes; the rigorous exclusion of wheels 
with dragging or grinding tyres; on the transfer of wagons 
at the Italian frontier, and by the obviation of excessive 
loads, as taught by experience, in the working of the railway. 
It also appears that, notwithstanding the deleterious atmo- 
sphere in the tunnel and other incidental difficulties affecting 
the permanent way, the life of the steel rails, which was 
estimated by the Government experts at four years and 
three-quarters, has actually proved to be eight years and a- 
qaarter in the tunnel section. These results are interesting 
as bearing upon the durability of steel rails on an important 
mountain railway. 


A DANGEROUS TRADE. 


Iv is no new thing to be told that file-cutting is one of the 
dangerous trades of Sheffield. Years ago, in the lifetime of 
De. J. C. Hall, of the Sheffield Public Hospital, the perils 
appertaining to file-cutting were made painfully clear. It 
appears from the fourth interim report of the Dangerous Trades 
Committee that these dangers have not diminished. Since 
then, according to the Committee, the death-rate among file- 
cutters between the ages of thirty-five and fifty-five is 453 
per 1000, while the corresponding death-rate for all adult 
males is only 261 per 1000, or little more than one-half. 
Lead-poisoning is the principal cause of the excessive mor- 
tality. This is traced to the use of a leaden bed on which 
the file has to rest. But there are other causes. File-cut- 
ting in itself is a cold and damp occupation, with continual 
draughts, as, in many instances, there are no windows to 
the building, even in the lighter branches. These draughts, 
on the other hand, have their advantages, as in the heavier 
branches they are the means of carrying away much of the dust 
which otherwis3 would have to be inhaled. According to a 
Shetfield surgeon, most of the cutting is done in small work- 
shops, which ‘‘ seem to ba relics of a time when sanitation 
was practically ignored—generally erected in backyards in 
the poorer districts of the city, with almost entire neglect of 
ventilation, and cleanliness at a discount, and all these evils 
aggravated by overcrowding.” The secretary of the File- 
Cutters’ Union attributes a good deal of the evil to the 
men themselves, ‘ After careful study of the subject,’ he 
ta,s, “I am fully confirmed in my opinion that a great 


deal of the ill-health of file-cutters—by hand—is the 
result of their neglect of the most ordinary sanitary pre- 
cautions and the lack sf personal cleanliness. In many 
cases a good bath is almost -unknown.’’ Other reasons are 
given by the trade secretary, such as working in garments 
saturated with grease and lead dust. The president of the 
Sheffield Trades Council sees no remedy except in sweeping 
away the small workshops and concentrating the industry in 
factories, which can be systematically inspected and the 
rules rigidly enforced. Another remedy is to license and 
register all the shops, while the Sheffield Medical Officer of 
Health suggests that the landlord of a workshop should be 
held responsible for its sanitary condition being satisfactory. 
One point all the witnesses agree upon is this—that every 
precaution will be of no avail unless the workmen themselves 
loyally adopt and implicitly obey the regulations made in the 
interests of their health. But file cutters are just the class 
of workmen who least like interference with their liberty of 
working under conditions which make cleanliness impossible. 


LITERATURE. 


A Text-book on Applied Mechanics, specially arranged for 
the Use of Science and Art, City and Guilds of London 
Institute, and other Engineering Students. By ANDREW 
Jamieson, M, Inst. C.E. Volume II. Second Edition, 
revised and enlarged. With numerous diagrams and 
examination questions. London: Charles Griffin and 
Co., Limited. 1898. 

THE popularity of Professor Jamieson’s various text- 
books is well known. He has long been recognised as a 
successful teacher of engineering students, particularly in 
their preparation for the examinations of the South 
Kensington Science and Art Department. This book is 
mainly devoted to this work of study for these and other 
similar examinations. Itis thoroughly well written—and 
good English style is a rarity for which one must be 
specially thankful in these days of slipshod literary educa- 
tion. It were well if it were more commonly remem- 
bered that muddled diction is the expression of muddled 
thought, and that clear and concise thought is of more 
essential and fundamental importance to the student of 
physical science than to that of philosophy or literature. 
Professor Jamieson’s book is a survey of the orthodox 
mechanics of the examination hall. It deals with the 
elements of kinematics and of dynamics; it has chapters 
on fly-wheels and the energy of rotating masses generally ; 
on governors ; on the graphostatics of rigid flat frames, 
with the addition of some examples of tripods and 
cranes; and nearly half the book is devoted to hydraulic 
machinery. 

In a work of this sort one does not look for originality 
or profundity ; all that is wanted is soundness and 
accuracy. Thereis here a greater amount of thorough- 
ness as regards detail and copiousness of constructive 
illustration than is even now usual in such text-books. 
No other text-book of ‘‘ Applied Mechanics” goes so far 
in developing in useful practical directions the subjects 
of cranes, governors, pumps, and turbines. Curiously 
enough, he does not mention the modern duplex or 
double-ended turbines, nor the excellent small turbines 
made in his own native country, nor the great modern 
turbines such as those at Niagara. Nor does he point 
out the fundamental fact that a turbine extracts energy 
from its driving water more or less completely in pro- 
portion to the degree in which the water’s energy is con- 
verted into the kinetic form, before or at the instant of 
its ent2ring the turbine. Thus, he says, page 437, thai 
“the purpose of a suction pipe is to allow the turbine to 
be placed some distance above the tail-race without 
losing the corresponding head,”’ but in respect of efficiency 
this arrangement has the important effect of reducing 
the hydrostatic pressure in the turbine to much below 
atmospheric pressure, and thus of inducing, if the other 
elements of the design harmonise with this result, the 
highest possible velocity and kinetic energy in the enter- 
ing water. Writers usually get into a muddle over the 
theory of turbines, and Professor Jamieson wisely 
restricts himself to a very few propositions in terms of 
velocity without attempting to show how to find 
what actual velocities are really attained in the ma- 
chine under each given set of conditions. Similar 
prudence is shown on page 135, in the statement 
that “success in graphic solutions depends in a 
great measure on correct lettering and on correct 
assumptions having been made.” Here appears the 
lecture-room teacher, who goes for the basis of his 
calculations to assumptions, born of an obliging and 
handy imagination, and not to measurements and facts 
taken straight from structures and machines themselves. 
What is meant here by “correct assumptions” is 
assumptions that will suit the method of calculation so 
that that method will not break down in merely addled 
eggs. In this chapter, on graphostatics it would be well 
to point out that the theorems enunciated as general are 
really applicable only to flat, and not to solid, frames ; 
and that there is always a choice of method of building 
up any stress diagram. Professor Jamieson always 
adopts the right-hand order of building these up, and 
gives the student no hint that a left-hand order is equally 
efficacious. Moreover, what he says, namely, that by 
using right-hand order, “‘ the stress diagram will always 
lie to the left-hand of the external force polygon” is only 
true of the simplest forms of structure with simple dis- 
tribution of load. But his use of the “ substituted 
frame" in determining supporting forces, &c., is 
decidedly good, and the pages devoted to the stresses 
on a and large cranes will be found extremely 
useful. 

We are inclined to protest rather strongly against the 
somewhat slap-dash way in which “ the principle of the 
conservation of energy”’ is made to prove Bernouilli’s 
theorem regarding streams of water, but perhaps there is 
not time in the modern teaching for the Science and Art 
Department to explain what ‘ the principle of the con- 
servation of energy ”’ really means. There appears, how- 
ever, always to be time, and to spare, to give definitions 


of “absolute mction” and “absolute rest.” The best 
thing to do after giving these definitions is promptly to 
state the fact, a3 Prof. Jamieson does in the very next 
line, that no such things as absolute motion and rest 
exist. There appears an oddity in so close a juxta- 
position of the definition and the statement of fact, but 
if the Science and Art Department demand the one, it is 
well that the corrective should be immediately ad- 
ministered. 

These remarks may appear hypercritical, and we take 
pleasure in stating that as mechanical treatises go, this is 
thoroughly excellent and practical. Few such books 
devote so much space as this to so practical an illus- 
tration of dynamics as the action of the various forms of 
centrifugal governor, and the forms of valves and of valve 
gear which they shift. Still fewer enter upon the subject 
of governor relays as Prof. Jamieson does. We would 
point out that the expression of the sensitiveness of a 

2 
leading, especially in respect of the comparison between 
a simple and a Porter’s loaded governor. Ash « = a 
less misleading way of putting the above is to write 
2 2 
he—h,= A h=Const. xh = Const. x h 

The constant entering here being the same for simple 
and loaded governors, it is easy to see that for the same 
linear size of governor the loaded governor is no more 
sensitive than the unloaded, if sensitiveness is rightly 
measured by rise of level of the balls percentage variation 
of speed. This latter assumption, although often made, 
is of doubtful accuracy. 


governor in terms of h,—h, « is somewhat mis- 
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ON THE USE OF FINELY-DIVIDED IRON ORE 
OBTAINED BY CONCENTRATING PROCESSES.* 


By Professor J. WriBorGH, Stockholm. Translated by H. 
BAvERMAN, F.G.S. 


By the introduction of magnetic and other methods of separation, 
the power of enriching or improving iron ores, by the removal of 
barren or undesirable constituents, has been greatly increased ; 
and by the use cf such methods the waste in working, in the case 
of magnetic minerals at least, can be considerably diminished. 
The advantage arising from such operations is, however, largely 
qualified by the circumstance that the product or concentrate 
is usually obtained as a comparatively fine powder, which limits 
its utility to the smelter when compared with that of similar cr 
even poorer ores obtained in larger masses, and therefore tle 
question of how such material can best be applied is now becoming 
ofimportance. As a contribution to the knowledge of the subject, 
the present paper, giving the views of one of the most experienced 
Swedish iron chemists, cannot fail to be of interest to the members 
of the Institute. 

Powdered iron ores obtained by concentration may be utilised 
in several different ways, —— :—(I.) By direct addition to the 
charges in the blast furnace. (1I.) -f agglomeration previously to 
charging in the blast furnace. (III.) As a refining or softening 
material in the open hearth furnace. (IV.) For the production of 
sponge iron for use in the open hearth furnace ; which uses will be 
considered in the above order. 

I.—Direct Use IN THE BLasT FURNACE, 

The proportion of small ore that can be used in the blast furnace 
is subject to variation according to the conditions of fuel and 
working, but cannot, in most instances, be very large, limits being 
imposed by the tend of the material, especially if it is of 
high density, such as pulverised magnetite, to overrun the fuel 
charge and come down to the twyeres in an imperfectly reduced 
condition, as well as to form accretions or scaffolds by adhesion 
to the furnace walls above the hearth. As an example of the 
behaviour of concentrates, the results of experiments made in 
1898 at the blast furnace at Vidlitz, in the government of Vlonetz, 
in Russia, will be given. These were conducted by Dr. H 
Blankett, an experienced metallurgical engineer and graduate cf 
the School of Wass in Stockholm. The materials smelted in- 
cluded concentrates obtained by magnetic separation from a lean 
magnetite at Valimiki, in Fimland, poorer magnetic ore in lumps 
from the same place, and bog ores from Taipala, of the following 
composition :— 


Ore concentrate, Lump ores, ore, 
Valin.iki. Valimiiki. 
FesO3 .. 48°30 
SiO. 11.26 21°70 19°74 
TiO, 4°65 7°40 - 
. 4°81 2°47 
MnO 0°18 47 
CaO 4°00 TO 1°81 
MgO . 4°42 8°14 trace 


Cold blast was used during the trials, the regenerative heating 
stoves being under re-construction, and the proportion of con- 
centrate in the charge was gradually increased. Under these 
conditions no scaffolding was observed, but the descent of the 
charge was often irregular, with the result of chilling and gobting 
the furnace. This irregularity was most apparent when a charge 


* Read at the Manchester meeting of the Iron and Steel Institute. - 
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of small-sized charcoal was followed by one or more of larger 
ye ; and when care was taken to ensure better sizing of the 
uel, the furnace drove more regularly, and in the week from the 
18th to the 25th of April, 1898 (0.S.), the ore concentrate was 
smelted alone without the occurrence of any such irregularity. 
From this it appears that in the smelting of rich and heavy con- 
centrates, the coal should be used in smaller pieces than is 
necessary with finer materials of a less dense character, such as 
lake and bog ores, purple ore, &c, This combination can, however, 
only be successfully handled in furnaces of small height, as in 
a tall furnace the close packing of the charge is necessarily attended 
with slow driving and unduly large production of carbon monoxide, 
from the prolonged contact of the gas from the reducing zone 
with the fuel above. 

Trregularity due to adhesion of ore to stack wall or scajfolding.—It 
is a matter of general experience that finely divided ore and ore 
dust readily adhere to the att wall of the furnace, and gradu- 
ally accumulate into large masses, which, falling into the region of 
the hearth when detached by the pressure of the column of 
materials above them, meet with an insufficient body of fuel to 
effect their complete fusion, with the result of producing ‘‘ cold ” 
iron or choking. This tendency to form accretions or scaffolds is 
the principal cause restricting the use of powdered ore in large 
quantity in blast furnaces, but there are certain distinctions to 
made ; thus the tendency to scaffolding is greater with small than 
with large ore, with small-grained ores of equal size it is greater 
with those of lower than higher density, and with those contain- 
ing fusible minerals greater than with those carrying waste con- 
stituents of a refractory character. Other conditions influencing 
the result are the greater or less steepness of the bosh walls and 
the more or less refractory character of the materials used in the 
stack lining. In the case previously referred to at Vidlitz, the 
slope of the boshes above the tuyeres was 75 deg., which at a 
higher level was reduced to 70 deg., a section which would @ 
priort be considered as extremely unsuitable for the use of 
powdered ore. Nevertheless the furnace worked satisfactorily 
even on concentrates alone, so long as cold blast was used. When, 
however, the stoves were repaired, and the blast was heated 450 
deg. or 500 deg. Cent., scaffolding began, and continued with 
little alteration until the hearth and tuyeres were burnt out, and 
no improvement was experienced even by reducing the proportion 
of concentrate in the charge to percent. The difficulty was 
attributed to the intense local heating of the hearth and boshes 
by the blast, causing the finely divided ore to stick to the 
wall of the furnace, but it was considered that the fine dust of the 
bog ore was a greater source of trouble than the dense magnetite. 

As a preventive of scaffolding with the materials under considera- 
tion, furnaces with cylindrical stacks or a bosh angle of 90 deg. 
have been suggested, but it is easy to see that the use of such a 
section would be attended with considerable difficulties. Notably 
the furnace must either be of small dimensions, or if of a large 
capacity, it would be unreasonably wide, and the rapid driving 
necessitated by such a form would be suitable to the production 
of pig iron for forge use, or the production of malleable castings 
rather than a more siliceous or manganiferous metal ; and even 
though magnetic concentrates may be somewhat more easily 
reducible than similar ores in lump form, it is doubtful whether 
it could be advantegeously used under the conditions of forced 
driving called for by the cylindrical form of stack. 

Rich and heavy concentrates or small ores have, however, been 
used withont difficulty on several occasions ; as, for example, at 
the old works of Higfors, where concentrates obtained by washing 
from the leaner ore of Norberg were used to the extent of 30 per 
cent., and at the Bagga furnace of 25 per cent., the latter being 
obtained by magnetic separation with the Giriindahl separator. 
Certain ores from Griiagesberg, when crushed after roasting, alsc 
readily fell to pieces, but no great inconvenience has been experi- 
enced in them. ‘The author is, therefore, disposed to conside: 
that the addition of concentrates up to about 50 per cent. of the 
charge may be regularly carried out in furnaces with a bosh angle 
of 83 deg. to 84 deg. The washing of powdered ore with a view 
to increasing its reducibility is of less consequence than with the 
same ore in lumps, except, of course, when it contains sulphur, 
when it becomes necessary. At Bagga the concentrates are 
roasted in a small reverberatory furnace. Another inconvenience 
attending the use of powdered ore is the loss caused by dust in 
the gases, and in this respect the cylindrical stack would be most 
disadvantag on t of the velocity of the upward current 
in the stack, which would necessarily be greater than in a furnace 
of smaller bosh diameter. At Vidlitz, when the charge consisted 
of magnetic concentrates and beg ore only, from 8 to 10 per cent. 
of the powdered ore was carried over into the gas conduits, 


I1,—AGGLOMERATION BEFORE SMELTING IN THE BLast FURNACE. 


In order to avoid the inconveniences attending the use cf small 
ore in the blast farnace, numerous methods have been proposed 
and tried, more or less successfully, for consolidating it into 
coherent masses or lumps as a preliminary to smelting. This may, 
in certain cases, be done without the addition of foreign matter, 
bat, as a general rule, some binding material is required. There is 
tolerably wide range of choice among the substances that can be 
used for this purpose. One condition, however, is necessary, 
namely, that nothing shall be used that would be injurious either 
to the product or detrimental to the working of the furnace, which 
excludes such a substance as gypsum, as likely to introduce sulphur 
into the iron, or magnesium chloride, which, by bringing chlorine or 
hydrochloric acid into the blast furnace gas, would be destructive 
to the ironwork of the stoves and boilers. 

The principal methods that have been practically tried are as 
follows :— 

Agglomeration Ly heat alone without binding material.— Powdered 
ores that are not particularly rich and contain easily fusible silicates, 
such as hornblende or pyroxenic minerals, may be made to cohere 
by heating in a reverberatory furnace up to the point necessary to 
produce incipient fusion of these accessory minerals ; but to obtain 
a similar result with rich magnetic concentrates, it would be 
necessary first to mix them with such a material ; as, for instance, 
with easily fusible blast furnace slag. Such methods are, however, 
costly, as the temperature to which the mixture must be heated is 
higher, and the time required is longer, than is necessary in the 
ordinary method of ore calcining. They have been used at the 
Cornelia mine at Stollberg, and at Valimiiki in Finland. The 
powdered ore is mixed with water, and the damp mass is moulded 
into bricks, which, when dried, are sufficiently coherent to be charged 
into kilns and burn to masses of considerable strength and hardness. 
The best results are obtained when the ore, which should be in a 
very fine powder, is not very rich, containing 50 or at most 60 per 
cent, of iron, the remainder being fusible silicates. This has also 
been tried experimentally at Vidlitz, the mixture being moulded 
into small cylindrical masses, which are burnt with charcoal dust in 
the Schedinska kiln, which is generally used in the locality for 
calcining iron ores, At Stollberg the finely-powdered ore obtained 
by et was moulded into bricks and subsequently burnt. 

Consolidation of small ore with lime.—Caustic or slaked lime 
tempered to a stiff paste with water is the best binding material 
for powdered iron ores, especially for those containing a notable 
amount of iron silicates or silica, Briquettes made with such 
materials become harder by continued exposure to the air, first 
by the conversion of the lime into carbonate and subsequently 
into silicate, and the intimate mixture of the reducing and 
flaxing material in the mass, tends to facilitate working in the 
blast furnace. For this latter reason, in the treatment of 
differently reducible silicates, such as Leating furnace slags, it is 
sometimes found convenient to grind them to powder and mix 
them with lime and some charcoal dust into briquettes, in order 
to furnish a slag suitable for smelting in the blast furnace. 

-igyoimeration of ore with caslmaceous material and ccking.— 
It has long been known that pulverulent materials, when mixed 
with tar, pitch, or bituminous coal and strongly heated, give, 
when cooled, hard and compact masses, This was applied by 


Weissmann about ten years ago in the production of so-called 
ore cohe, which was made by mixing powdered ore with 20 per 
cent of coal dust, and 5 per cent of pitch, pressing the mixture 
into blocks, which were coked at a strong heat applied slowly. 
This, however, proved to be too expensive for practical use, but 
the idea has been revived in a simpler form, namely, mixing small 
coal and powdered ore together, and coking the mixture in the | 
ordinary way. Experiments in this direction, made at the sug- 
gestion of Mr. Carl Ericsson, by Mr. C. C. Dalerus at the Islinge 
coke works with the concentrated magnetite, obtained at the Lulea | 
apatite separating works, have given remarkably good results. 
The powdered ore, averaging about 1 millimetre in the size of the | 
grains and containing about 70 per cent. of iron, when mixed | 
with 30 to 40 per cent. of coal gave a product which was hard and | 
compact, and could be quenched with water in the same way as 
ordinary coke of good quality. By coking, the ore was reduced | 
to ferrous oxide with some metallic iron, and showed no great | 
tendency to pass into a higher state of oxidation even when ex- 
posed to the air for a considerable time. With easily reducible 
ores, however, it is probable that there would be a larger produc- | 
tion of metallic iron which would readily oxidise when quenched | 
with water, or by long exposure to the atmosphere, with the result 
of diminishing the strength of the coke. 

The author is, however, favourably impressed with the results 
of the experiments made in Germany upon ore meagpee. owing to 
the simplicity of the method, and has considered the subject from | 
the thermo-chemical point of view, in order to determine the | 
possible heat requirements of the process, 

The unit cf magnetite contains iron 0°7242 and oxygen 0°2758, 
and as the unit of oxygen in the conversion of iron to magnetite 
develops 4326 cals., the heat absorption in the reduction of a | 
unit of magnetite to metallic iron will be 4326°0 x 2758 = 1194 | 
cals.; while the reduction, if effected with carbon, will consume 
}2 x 2758 = 0°£07 of carbon, producing 73 x 2758 = 0°482 of | 
carbon monoxide, and developing 2473 x 0°207 = 512 cals., ora 
heat deficiency of 1194 — 512 = 682 cals. The carbon monoxide 


that it would be possible to increase the amount of ore used 


from 11 to 15 per cent. of the weight of the pig iron, 
The composition of the ingots was as follows :— 


Another application, due to Mr. H. Brinell, is an improvemen 
on Ellershausen’s process of incorporating the ore with the pj 
metal at the moment of casting. An ingot mould is partly filled 
with fluid metal from a ladle, and when it is about to solidify, g 
quantity of small ore is thrown upon the surface, and this is re. 
peated until the mould is full. From 12 to 15 per cent. of org 
can be added without notably diminishing the cohesion of the 
ingots which are to be used instead of pig iron in the open-hearth 
— charge. Rich and heavy concentrates are admirably suited 
for this use, 


1V.—Drirect REDUCTION OF PULVERULENT OREs, 


As it is possible to obtain concentrated ore containing more than 
70 per cent. of iron, and practically free from earthy waste, it 
seems to be an ily circuit pr ding to convert it 
first into pig iron when soft iron or steel is required » such material 
being especially well suited for direct reduction to sponge iron 
capable of replacing scrap in the open-hearth furnace. For this 
purpose the author has designed the furnace represented in the 
annexed plate. ‘I'his contains a heating chamber D, in which the 
powdered ore supplied from the storage hopper B is brought up to 
a high temperature by the spent flame, and a reducing hearth (, 
with a hopper A for supplying charcoal dust. The heating is done, 

ly by producer or water-gas, from an outsidesupply, and partly 

y the combustion of the carbon monoxide resulting from the reduc. 
tion of the ore by charcoal, The substructure contains a system 
of recuperator pipes, and a capacious sheet-iron reservoir H is pro- 
vided for cooling the reduced iron out of contact with the air, the 
general system of heating being as follows :—The gas coming from 


produced is, however, susceptible when burnt of developing 2403 { 
x 0°482 = 1158 cals., so that the final result will be 1158 — 682 ' the producer by the tube G passes through H, in order to cool 
700 
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A, charcoal hopper. B, ore hopper. C, reducing chamber. 


D, preheating chamber. 


E, recuperator. F, burnt gas flues, G, produc.r gs 


H, reduced iron cooler. KK. blast pipes. 


E to the chimney flue. 


passages. 
The producer gas comes from G, passes by H, G), and Gj), through the shorter passages in the recuperator E to the hot gas main G,)). 


The burnt gas coming from F passes by F}, Fj), and F},;, through the longer | 


in the recup 


REDUCING FURNACE FOR PULVERULENT ORES. 


= 476 cals. available for heating the flues and walls of the oven , 
per unit of magnetite reduced. These, however, are extreme | 
figures, as they suppose complete reduction of the ore, which is | 
not likely, the temperature prevailing in coke ovens not being | 
sufficiently high; but any degree of reduction will be attended | 
with some loss of fixed carbon, which, however, it may be su’ 

will be compensated by a diminished consumption of fuel in the 
blast furnace; but, as far as the author knows, no actual 
smelting trials of such ore coke have been made up to the 
present. 

Among the causes likely to produce irregularities in working 
may be mentioned the difficulty of so mixing the ore and coal as 
to ensure a product of uniform richness ; the probability that such 
mixtures would contract less than coal alone in coking, so that 
there might be trouble in drawing the charge, and the scorifying 
effect of the ore dust upcn the heated brickwork of the oven; 
while in the smelting furnace the possibility of such coke coming 
down the tuyeres unchanged with a partial combustion of the con- 
tained iron as well as of the carbon has to be considered, But, 
as has been before stated, experimental evidence upon such points 
is entirely wanting. 

III.—Usgz OF POWDERED ORE IN THE OPEN-HEARTH FURNACE, 


Experiments on the substitution of powdered for lump ore in the 
open-hearth furnace were made by Dr. H. Tholander in the basic 
open-hearth furnace at Hofors in September, 1897. The material 
used was the concentrated ore from the Lulea magnetic separating 
works, which contains 72 per cent. of iron and 0°1 per cent. 
phosphorus; the average size of the grains being about 1 milli- 
metre. Four successive charges were made, the first three with 
pig iron, scrap, and ore concentrate, which was worked in the same 
manner as those with the Kungsgruvfa lump ore currently used ; 
while in the fourth, pig iron and ore concentrate alone with 
some limestone were used, the final additions of ferro-manganese 
and ferro-silicon being made in the usual way. The final charge 
consisted of 11°1 tons of pig iron and 1°22 ton of ore concen- 
trate, which quantity of metal should, according to previous 
experience, have yielded about 92 per cent. of its weight in 
ingots, or 10°212tons asa maximum, The actual weight obtained 
was, however, 10°874 tons, showing an excess of 0°662 ton, 
recovered from the 1°212 ton of ore added, corresponding toa 
reduction of 57 out of the 72 units, or a utilisation of 75 per 
cent. of the iron contained in the ore. The time required for 
working this charge was about one-half more than when scrap 
was used ; but Dr. Tholander considers that, with longer ex; e- 


down the sponge reduced in the preceding charge, and then by 
Gi and Gr, and the rccuperator E E into Gu, where it enters the 
reducing chamber by two rectangular nozzles close by the spring- 
ing of thearch. The gas produced in the reduction chamber passes 
by the flue opening T into the vertical passage I’, where it is burnt 
by air from the tuyere R, connected with the blast-pipe K, and the 
spent flame passing by the passages F'1, Fil, and Fiit below the 
chamber D, and finally through the recuperator E to the chimney. 
The charge of ore from D is pushed through the 6 Q into 
the reducing chamber, and spread out upon the bed, where it may 
be subjected to a further heating if required, by burning the pro- 
ducer-gas under the arch by an air supply brought in through the 
tuyere R. The reduction can then be effected by gas or carbon 
alone, or by a combination of both methods, the charcoal being 
dropped from the hopper A and incorporated with the ore by 
aiing through the working door at 0. After final reduction 
with charcoal, the sponge iron me as a granular aggregate of 
small coherent masses of iron, is is drawn out of the chamber 
andd opped through the passage N into the receiver H, where it 
is cooled in the gas current from the prcducer, as previously stated. 
When cold it is removed by the door at the bottom shown in the 
section EF, The reduced material, which is only very slightly 
changed by exposure to the atmosphere, consists of a mixture of 
iron and charcoal powder, which can be removed by an air blast 
or a magnetic separator. For use in the open-hearth furnace it 
may be packed into cast or sheet iron cases, or compacted hy 
pressure into masses to take the place of scrap in the charge. 


THe WHITWORTH SCHOLARSHIVS,—The followirg list of candi- 
dates successful in this year’s competition for the Whitworth 
scholarships and exhibitions has just been issued :—(1) Scholar- 
ships, tenable for three years.—Alec W. Quennell, Hanson — 
ham, William V. Shearer, and George Wall, £125 a year each. 
(2) Exhibitions, tenable for one year.—Arthur J. Spencer, George 
F, Turner, Harold P, Philpot, William H. Adams, Edward (. 
Moyle, Walter A. Scoble, Archibald D, Alexander, Sydney A. 
Edmonds, George F. A. Cowley, Albert Wilson, Edwin J, Britton, 
Harry Duncan, Samuel C. Rhodes, Harry M, Andrew, Alexander 
P. Trai!l, Leonard Bairstow, William T. 8. Butlin, Albert E, Dod- 
ridge, James Lowe, William J. Rodd. Francis ©. Rendle, Thomas 
E. Heywood, James Paul, Charles P. Raitt, Charles H. Booth, 
Edward Howarth, Percy Down, Marshall H, Straw, R. Borlase 


rience of the method, this might be probably reduced, and al.o 


Matthews, and Samuel Crossley, who each get £50, 
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THE PATENT-OFFICE NEW BUILDING. 


T'neE building of the new Patent-office has been proceeding 
for some time now, and already considerable progress has 
been made. This work was certainly not undertaken any 
too soon. The old building was manifestly inadequate for 
the needs of the increased work of this department during 


become evident that some radical change was necessary, | it is only intended that the public shall have access to the 
The change adopted was to pull down the old building and ground floor of the library, and that the Patent-office officia}s 
start afresh with new premises, such as bid fair to fulfil shall alone be allowed in the galleries, and shall procure fo, 
every requirement. By the courtesy of the officials at H.M. readers any volumes which may be required. Time alone 
Office of Works we are enabled to give reproductions of the | can show whether this system is likely to work well. At firg¢ 
drawings to which these buildings are to be constructed, and thought, it certainly would seem as though it would not, ag 
to supply our readers with the following information :— in a long and arduous search it is sometimes most useful to 
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recent years—ever since, in fact, the reduction in the initial 

charges for letters patent caused the numbers of applications | 
for patents to jump up by leaps and bounds. The increase | 
took place in every branch of the business carried out in the | 
building. Naturally, an enlarged staff became necessary | 
when the numbers of the patents applied for increased, for | 


which even the buildings on the site not long since purchased 
in Staple Inn was found insufficient. Then, too, the library 
and specification rooms became more busy with a larger 
number of searchers, and space was in other ways found to 
be arenes. Moreover, the ventilation of the old building 
left m to be desired. The atmosphere in the library 


became at times unbearable, so that in every way it had 


(es) + 


SOUTHAMPTON BUILOINGS—ELEVATION 


The largest room in the new building is, of course, the | find oneself surrounded by a number of books on the subject 
library. The inside dimensions of this are 139ft. 3in. long | about which information is being sought, so that, standing 
by 59ft. Gin. wide. This room will be provided with two in one spot, volume after volume can be consulted and 
tiers of galleries on either side and at the ends, the galleries | replaced when they are done with. Now, it appears to 
coming one above the other. The width of the galleries at | us that if the public are not to be permitted in the galleries, 
the sides is to be about 19ft., while those at the ends will be | and among the books, searching will become a much more 
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some 6ft. wide. They will be carried from the walls, and | tedious and lengthy operation than it is at present, and, 
supported on two rows of nine columns, which will be of | moreover, the officials will find it hard to keep pace with the 
ornamental fluted cast iron, provided with Corinthian | demands of searchers for different books. This is rather an 
capitals. There is a cast iron staircase to each side gallery, | important point, and this is our reason for touching upon it 
one at each end of the library hall, and, of course, there is | at such length on this occasion. 

communication between the side galleries by means of the} The library hall will be approached through an oblong 
end galleries. We understand that, at present at all events, | vestibule with rounded ends, and over this vestibule will be 
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the arbitration room. This will be provided with a barrel 
wailing, and will be approached by means of a large circular 
. staircase, with a granite newel at the bottom, and 
! namental iron balusters. There will be, as before, an 
into Southampton-buildings, and the original 
entrance from Quality-court will be connected by a corridor 
sith the Southampton-buildings entrance. The floors of the 
vestibule, the entrance hall, and the grand staircase well will 
be of mosaics ; that of the library and other parts 
will be of wood blocks. The building itself will, where it 
faces Southampton-buildings with a frontage of 130ft. 3in., 
b3 of Portland stone and white bricks, the remaining portions 
peing of ordinary bricks, saving in the back faces of all parts 
of the building, which willbe entirely of white glazed bricks. 
The main contract was let to Messrs. Perry and Co. for the 
sum of £43,581, but this sum does not include anything for 
heating, wood-block floors, fittings, lighting, plastering, &c. 

The bulk of the wood finishing in the skirting, entrances, 
&2., will be of oak. The buildings throughout will be fire- 

roofed—in the library, galleries, and ground floor, by Messrs. 
Homan and Rodgers, with their ordinary concrete and steel con- 
struction, and in the remaining portions of the buildings, by the 
contractors, Messrs. Perry and Co. There will be a large suit 
of offices, &c., chiefly situated facing Southampton-buildings 
and running at right angles to it, so that the block takes the 
shape of the letter L. A piece of land has been purchased in 
order that the new offices can join up with those in Staple 
Inn. It will be remembered that until recently there were 
private offices between these two portions of the Patent- 
office. We understand that this is the only increase of area 
contemplated. - 

The arrangements of the new building will be most 
complete, and the structure itself appears to have been 
designed and worked out with great care. The roofs, 
for example, will contain no woodwork at all, the window- 
frames alone, of all parts of the building, saving, of course, 
the flooring, &c., will be of wood. The roof of the library 
will consist of a steel framework, which will carry three 
rows of skylights running the whole length of the inail, one 
of the rows coming at the apex of the roof, and the other 
two on gither side, and lower down. The portions between 
these skylights and the ae parts of the roof will be 
filled up with cast iron plates. The library hall will be well 
lighted, for, in addition to these skylights, there will be a 
number of windows at the sides and one at the east end. 
The arbitration room will also have a glass skylight. The 
underside of the ceilings will be plastered, the plaster being 
put on to expanded metal carried on a steel framework. The 
roofs of the block of offices will also be constructed of steel 
and concrete. A good deal of attention has been bestowed 
on the subjects of heating and ventilation. A number of 
radiators will be placed about the building, and in the library 
they will be situated ,4 each side window, and at each of 
these points there will be a fresh air inlet. These radiators 
will be supplied with steam from new boilers; the existing 
boiler-hcuse, which is situated in an adjoining building in the 
occupation of the Patent-office, being enlarged so as to 
contain more boilers to meet the demand. Then, too, at 
each side of the library, and going its whole length, will be 
a line of gratings placed just below the ceilings. These 
gratings will lead into two air trunks, which will also run 
the length of the hall, and willin their turn be connected 
to a series of air extractors fixed on the roof. The processes 
of warming and ventilating will thus be carried out at the 
same time. The cold fresh air will enter near the radiators, 
be warmed by these,‘and will be continuously drawn upwards 
by the action of the air extractors. 

The block of offices will consist of four floors and a base- 
ment. The top floor will, in addition to offices, contain 
mess rooms and kitchens, &c., for the use of the staff. There 
will be two lifts for the carriage of stores, books, &c. These 
will either be worked electrically or hydraulically. It is not, 
as yet, definitely decided which kind of power will be used. 
The basement will be most usefully employed; here there 
will be offices, and in addition, spaces provided for books, 
stores, &c. The amount of coal, for instance, which it will 
be possible to store will be some 100 tons, and there is 
besides a considerable space allotted for the storage of coke. 
Special arrangements have also been made for the storage, 
during the daytime, of cycles belonging to the staff. In 
short, the building appears to be complete in every respect. 
At the present time the work has progressed so far that the 
structure is now above ground-floor level. No trouble was 
met with in connection with the foundatioas, which are all 
upon the gravel. In one ange what was evidently an ancient 
cesspool was discovered, but this was easily filled up with 
concrete. It is expected that the building will be finished in 
another eighteen months. As a fact, the contract time is up 
on January 15th, 1901. dur illustrations show a plan at 
ground-floor level, an elevation of the frontage towards 
Southampton-buildings, and sections taken in various places 
through the library and offices. 


CONTRACTS OPEN. 


BULGARIAN STATE RAILWAYS, 

Tut Minister of Public Works is inviting tenders for the 
supply and delivery of the following rolling stock, 4ft. 8}in. 
gauge, for the Bulgarian State Railways :—Eighteen com- 
bined first and second-class carriages, constructed on the 
corridor system, six of which are to be provided with hand 
brakes. They are to be lighted on Pintsch’s gas system and 
warmed by steam pipes; they are to be provided with flexible 
gangways, closet and toilet space, and are to have traversing 
axles. Twenty-two third-class carriages, with hand brakes, 
built on the corridor system, heated with steam and lighted 
with oil. There is to be one closet in each, and the car- 
rages are to have traversing axles. Four post vans, with 
two traversing axles. These are to have hand brakes of 
reversible “ Hardy” brakes, longitudinal footboards without 
platforms; they are to be lighted by Pintsch’s gas and 
warmed by slow-combustion stoves; one stove per van. Ten 
goods wagons, with open platforms on the side of the guard’s 
compartment, gangway at both ends, with hand ‘brake and 
reversible hand brake; tobe lighted with oil and heated by 
Steam pipes. Two hundred covered goods wagons, fifty with 
and 150 without hand brakes, five of them with high look- 
out boxes; they are to be arranged for the conveyance of 
horses, and to be provided with signal lantern brackets and 
fastenings. Two hundred open goods wagons, of which fifty 
are to be provided with hand brakes and the other 150 
without. Each wagon to have a ridge piece, which, when 
not in use, can be safely fastened to specially constructed 
brackets on the underside of wagon, footboard, and signal 


fittings complete, water tanks, coal bunkers, gearing, piping, | political standpoint, we cannot help thinking—as we have 
tools, &c., hand brake and flexible gangway, and cased out- | said before many times—that it is the clear duty of the 
side with horizontal boarding. One hundred and five ballast | Admiralty to exhaust every means to find a British boiler. 
wagons, forty of which are to have hand brakes and the other | Naval prestige is a ticklish thing now-a-days, and to have the 
sixty-five lever brakes. Seventy covered goods wagons, twenty | Navy dependent upon foreign ingenuity for its boilers does 
with and fifty without brakes. : not make to increase its prestige. Furthermore, to theordinary 
Detailed instructions for tendering can be inspected at the | human eye it would seem probable that British engineers are 
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Foreign-office, Commercial Department. Tenders are to be; more likely to be able to devise the—in some ways—peculiar 
in by 22nd inst. The accompanying illustrations are of the | type of boilers best suited to our naval needs than foreigners, 
third-class carriages and warming vans. who do not even pretend to have considered the subject. 
And wheh we view German battleships with Thornycroft 
boilers, Swedish and Dutch boats with Yarrow’'s, something 
more than a meaningless juggling with words by a First 
DOCKYARD NOTES, Lord is needed for a reason why these boilers have had no 

single trial of importance in a British cruiser or battleship. 
Tue Barham, on the measured mile, with all weights on | The Thornycroft, at a late hour in the day, goes into two 
board, in a full-power trial averaged 20 knots. She is fitted | small third-class cruisers; the Yarrow is in nothing larger 
with Thornycroft boilers, and should cer‘ainly be a pleasing ' than a destroyer at present, unless the Nile gunboats are to 
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and standing advertisement to the firm. What the Barham,, be considered vessels of a superior class. For mere political 
used to make in the old days has already been dealt with in | reasons, the Admiralty ought to attempt some honest 
this column, | explanation of the matter. 


| THe Impérieuse, from the Pacific, reached Spithead at 
Wir reference to the Niclausse boilers of the Seagull, noon on Saturday last. She and her sister, the Warspite, 
referred to in a leader last week, it may be of interest to | are the only vessels of French type in our Navy. The French 
mention that all the drawings for these were given out in them does not go beyond the arrangemient of the guns, as 
officially in May, 1896. We believe that the boilers as fitted their belts are very partial. However, the Imperieuse has 
are of the very earliest type. A basin trialwas made a year | met with more favour than some other ships in the British 
or so ago, when there was a tremendous amount of vibration, Navy, and in steaming qualities she has generally proved 
for which, if we recollect, that particular trial was stopped. herself a good ship. But as for her guns,—well, a single 
To the general agitation about boilers is probably due the | 6in. shell would probably put her 6in. battery out of action 
fact that they were ever resumed. When the trials about to | for the best part of half-an-hour. Still, little matters of that 
be made come off, we do not see what precise object is to be | sort were not thought worthy of consideration in the days 
achieved, unless they are designed to put the Niclausse type | When the Impérieuse was designed, and there are plenty of 
of boiler out of the running. | other ships in all navies that are in the same condition. 


Tue Andromeda, of the Diadem type, is to be commissioned 


lantern holder. Fight warming vans, with steam boiler and 


Recarpixa the matter from the purely general om for the Mediterranean on September 5th next. 
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HOT COKE, ASH, AND CLINKER CONVEYOR. 
xveyors of different designs have been made for the 


automatically carrying coke from benches of gas 
1 ranges of coke ovens, and also to convey ashes 


Co: 
purpose of 
retorts anc 


ee furnaces. Much thought and time have been 


to designing a type of conveyor to withstand the 
“re wear of the alot by the coke grit and the ash 


dust. 

New Conveyor Company, Limited, Smethick, has during the 
last twelve years occupied a foremost place, but several of the 


Fig. 1_ELEVATION OF 


early designs he tried turned out far from satisfactory. The 
coke grit cut into the pins of the conveyor chains like emery, 
so that the *‘ life” of the installations was too short to admit 
of recommending their general adoption for hot coke. The 
experience thereby gained has, however, led to the produc- 
tion of a new conveyor, free from the drawbacks of former 
designs, and now over half a dozen large installations are in 
operation, or in progress of manufacture, at the New Con- 


veyor Company’s Works at Smethwick. This latest design, | 


as will be seen from our illustrations, Figs. 1 and 2, is 
formed by a tapered cast iron trough, made in lengths from 
4ft. to 8ft., and fixed conveniently below the mouthpieces of 
inclined or horizontal reports, or in front of coke ovens and 
furnaces. The bottom of this 
trough has a raised part run- 
ning all along, to form a small 
gutter at each side, into which 
the coke dust falls, and is con- 
veyed by means of push plates 
or scrapers to the breeze or 
dust-collecting box fixed at the 
delivery end. The centre part 
of the trough, on which the 
endless chain slides, is formed 
of Australian ‘ ironwood’”’ in 
double strips, the top strip 
being secured to the under strip 
ina way which admits of easy 
renewal. The chain is formed 
of alternate ordinary oblong 
links and flat steel section bar 
links. Each of the oblong links 
is made from a bar of round 
steel, bent to fit into the open- 
ings in the flat bar links. This 
form of chain is free from pins, 
and the side gutters keep 
away the dust and grit from 
the joints of the chain. The 
endless chain travels on the 
wood path all along the trough, 
and round the driving or end 
drums, in the usual way, and 
back over the rollers, carried 
by hangers under the trough 
on slings or standards. After 
the round links are threaded 
through the openings of the 
flat links, the openings in the 
latter are closed over by a cover 
plate, and on the top of this 
cover 


carrying plates are about an inch longer than two links, so 
that a neat joggle is formed to overlap each plate, and pre- 
sent nearly a level steel belt surface, on which the hot coke 
falls to be conveyed. These plates form a moving bottom to 
the trough, by which the coke is conveyed along at about 
30ft. per minute. The dust and grit, usually so detrimental 
to unprotected chains, falls between the edges of the plates 
and the sides of the 
Whence it is removed by the push plates or scrapers above 
Mentioned, which are fixed at intervals of 4ft. to 10ft., to 


the underside of the plates, so that as the conveyor is at | 


work conveying and slaking the coke along the trough, the 
push plates or scrapers also convey the coke dust along the 
gutters, and deliver the same out at the end of the trough. 
oo is made in sizes to deal with 10 to 200 tons an 


Tux Elswick Works have in hand two Japanese 
Peper cruisers of the type of the Asama, built last year, of 9800 
The displacement, and about 18,000 indicated horse - power, 

se vessels are to be named the Izonno and Iwate, 


linkers from rows of steam boilers and batteries of gas- | 


Among the designers and experimenters with con- | 
for the aforesaid purposes, Mr. Gilbert Little, of the | 


Fig. 2--SECTION OF HOT COKE CONVEYOR 


plate there is fixed to each flat link another plate of ; 
the proper width, to work in the trough, and these coke- | 


trough into the side gutters, from | 


| THE TRANSMISSION OF ENERGY BY A 
PARTIALLY RARIFIED ATMOSPHERE.* 


By Sir Freperick BramMwe.t, Bart., D.C.L., LL.D., F.R.S. 


LEAVING out of consideration Savery’s and such like machines for 
| the raising of water by means of a partial vacuum produced by the 
condensation of steam, the first suggestion, so far as the writer i> 
| aware, for transmitting energy by the rarefaction of air, was made 
| by Denis Papin, who, in 1695, published in Cassel, a book called 
‘* Recueil de diverses piéces touchant quelques nouvelles machi1es,” 
| where, at e 36, is to be found the description of;the drav i 1g— 
| Fig. 1. ithout repeating Papin’s minute description, it wil) 
' suffice to say that the waterwheel Q, by means of the double-thro - 


HOT COKE CONVEYOR 


| crankshaft P, worked two exhausting pumps T T, from which pro- 
ceeded the common exhaust main R, to the place where the power 
was required to be developed. Here there were two open-topped 
working cylinders II, containing pistons H G, on the under side of 
each of which a partially vacuous condition was, from time to time, 
to be made by connecting their — ipes N and M alter- 
nately with the exhaust main R, and with the atmosphere, by the 
operation of the central cock S. The pistons had ropes E and F 
attached to their upper sides ; these ropes were wound in reverse 

| directions around the axle D, which axle carried the La # grooved 

| wheel A, having over it the rope B, at each end of which were the 

| buckets C, to raise the water. 

| Papin says that such an apparatus, if he is not deceiving himself, 
will serve much more readily than any hitherto invented to trans- 


port the force of rivers into places at considerable distances ; to 
there draw water from mines, and to do other works which require 
much !abour. At page 41 he says one may find some means so 
that the machine itself will turn the cocks at the needed time ; but 
he thinks it will be better to have a man to do this job, who will also 
bs employed to empty the buckets as they come from the mouth of 

mine, 

It is extremely likely that, in the 115 years which elapsed between 
Papin’s publication and the year 1810, there may have been propo- 
sitions for the transmission of energy by air pressure, but the writer 
has not come across them, and, so far as he knows, the matter lay 
in abeyance until that year—1810—when Mr. G. Medhurst proposed 
the propulsion of trains within a tube of 30ft. area, 6ft. high by 5ft. 
wide, by a pressure—not a rarefaction—of about 16 lb. per square 
foot. He says that this will be an adequate force to drive the air 
50 miles an hour ; but to propel the load he allows an addition of 
about 13} 1b., or something under 30 b., to the square foot, to move 
the air and the load of the train at 50 milesan hour. This, he says, 
can be done by a 180-horse power engine. Then he says: ‘‘ In 
many cases it will be practicable upon the same principle to form 
a tube so as to leave a continual communication between the inside 
and the outside of it, without suffering any part of the impelling 
air to escape, and by this means to impel a carriage along upon an 
iron road in the open air with equal velocity, and in a great degree 


* Read at the Plymouth meeting of the Institution of Mechanical 
Engineers. 


possessing the same advantages as in passing withinside of the 
tube, with the additional satisfaction to passengers of being un- 
confined and in view of thecountry.” Then he proposed to employ 
ase ae bsequent blet that the mode by which 

ta rom a subsequent pampble mode by w’ 
he to make communication between the tube the 
exterior was by a water seal—see Fig. 2—but YC he had 
discovered that the air pressure of 31b. and 60z. per square 
inch—that which he had assigned to a 12in. tube—would be rather 
lifficult to retain by a water seal, and he then proposed to use a 
%4in. tube. In this later pamphlet (1827) he suggested that a 
-ectangular iron tube, with a wrought iron or copper ‘‘semi-top,” 
1s he called it, riveted to the flange and lifted by the projection of 
. wheel attached to the piston, and thus admitting of the pro- 
srusion of an arm to connect the piston inside the tube with the 
axternal carriage. There is not any description of how the valve 
was to be closed and sealed. 

The writer has come across the name of Lewis as having done 
something with atmospheric transmission of energy in 1817, but he 
has not been able to trace the particulars of that which Lewis did. 
In 1824, however, John Vallance took out his patent, No. 4905, so 
very well known to all who have interested themselves in this 
subject of transmission of energy by the pressure of the atmos- 
phere. Except that Vallance proposed to move his train by the 
rarefaction of the air, his scheme was a mere repetition of that of 
Medhurst already mentioned. 

But the man who really developed this mode oi transmission 
of energy was John Hague, to whom the writer was apprenticed. 
Hague took out a patent, No. 5546, 1827—Figs. 3 and 4—wherein 
he proposed to have a proper number of exbausting pumps work- 
ing continuously and maintaining continuously a partial vacuum, 
a pipe was laid from the pumps to the place where the power was 
led to be used, and he placed there an engine of the character 
of a steam engine, which engine was put to work by the pressure 
of the atmosphere upon the piston of the engine, on the other 
side of which piston there was the partially vacuous condition. 
This system was very extensively followed. In the year 1836, 
Hague took out a second patent, No. 7088—Fig. 5—for raising 
water by the use of a partially vacuous condition. His plan was 
to have a succession of shallow cast iron reservoir boxes placed, 
either in a shaft or on an incline, at vertical heights of about 20ft. 
apart, and to connect these boxes by rising water mains, and also: 
to connect them to an exhaust main. Say, for example, six boxes 
were to be used on the incline shown, and imagine that Box 1, at 
the top, was delivering its water into a tank at the foot of the 
shaft ; then Box 3, at the same time, would be delivering its 
water into Box 2; box 5 would be delivering its water into box 
4, and Box 6 would be drawing its water from the sump, 
As soon as 1, 3, and 5 were empty, and 6, 4, and 2 were 
full, the connections of 2, 4, and 6 with the exhaust main were 
automatically closed, and connections were made for these boxes 
with the atmosphere ; while, at the same time, and automatically, 
connections were made between Boxes 1, 3, and 5 with the ex- 
haust main. These boxes at once began to fillfrom their immedi- 
ately lower Boxes 2, 4, and 6, by reason of the water being forced 
up into them by the air pressure. The merit of this invention 
was, that the boxes could — on an incline equally well as 
in a vertical shaft, and that they could be worked by a quiescent 
exhaust main instead of by heavy moving rods, as in the case of 
pumps. The defect was that, while the vacuous condition must be 
such as to raise the water from the very bottom of an emptying 
box to the very top of a filling box, the mean effective lift was 
only the distance apart from centre to centre of the two boxes ; 
thus there was a large amount of extra lifting, which produced no 
good result. Moreover, in practice—for these boxes were put to 
work—they failed to synchronise, and in this way the ‘‘ pitch” in 
working was not kept up. 

Fig. 6 shows the method that was adopted to make the auto- 
matic reversals between the boxes and the vacuum main and between 
the boxes and the atmosphere. As a box filled, its float A 
rose, and striking the stop B, raised the rod, and by means 
of rack C, turning the pinion D, and with it the disc E, raised 
the loggerhead lever F, by means of the pin G, beari 
against the edge of the notch in the disc E, until it assum 
just before the box was full, the vertical position. The last tilling of 
the box took place very sharply in consequence of the rise of the 
floatinto the tubular top on the box, which top the float nearly fitted, 
and thus the loggerhead F was thrown the centre, and then its 
pin G ran away from the side of the notch which had been driving it, 
and the loggerhead fell, and in falling, the other end of the pin G 
struck the notch-plate H, on the plug of a cock I, a blow, and 
rapidly reversed it, cutting off the connection with the exhaust 
main K, and making ec tion with the atmosphere. As the box 
emptied into the one above it, the reverse operation took place, so 
that when the box was empty the connection with the atmo- 
sphere was shut off and that with the exhaust main was re-made. 

A previous use that Hague had made of a partially vacuous con- 
dition was one that can hardly be called, in the usual sense of the 
term, ‘‘ transmission of energy,” but it was very ingenious, and its 
insertion here may perhaps be permitted. In the year 1816 he took 
out a patent, No. 4048, for purifying sugar by means of partial 
exhaustion. The hearers of this paper are begged not to confound 
this with Howard’s vacuum pan, which was a contrivance for boiling 
off, by the aid of steam heat, the needed amount of water from the 
sugar solution, but doing it at a low temperature by reason of the 
highly vacuous condition in which the ebullition was effected. 
Hague employed no heat in his process at all. 

He used a cast iron pan, such as A—Fig. 7—having a small internal 
flange B, about half-way up, which flange, with the aid of a wooden 
framework C, suppo' a frame D, which carried a perforated 
copper surface surmounted by a hair cloth. On this cloth the 
coarse sugar E was filled in, extending quite up to the sides of the 
pan, and three or more inches deep, care being taken to lay it 
uniformly, and so as to leave no particular air channels ; and then 
on opening connection with the vacuum main F, a partially vacuous 
condition was produced below the hair cloth, and the pressure of 
the air drove the colouring matter, which had been adhering to the 
crystals, through into the lower part of the pan. This operation 
was facilitated by sprinkling the sugar either with water or with a 
white solution, When the crystals had been cleaned, the com- 
munication with the exhaust main was shut off ; air was admitted, 
and the molasses which had collected in the bottom of the pan was 
drawn off by the cock G, 

Large numbers of these exhausting apparatus and pans were 
made. The ordinary form of the engine and pumps used for 
these apparatus was that shown in Fig. 9. A high-pressure 
oscillating cylinder A, making its inlet and exhaust by means of 
a cone B, on the cylinder working inashell C. Do not imagine 
that the writer = this forward as an economical engine, as he 
most certainly does not, but he adduces as a simple one. The 
engine worked a three-throw crank shaft D, made of castiron. The 
strokes given by this crank shaft were not uniform within jin., 
or it might be within }in., for the mode of turning the pins ot the 
throws was simple, but not exact. The three-throw shaft—see 
Fig. 8—was ‘‘chucked” in the lathe upon its centres. Then an 
implement a, somewhat like a connecting-rod, was put round the 
throw of which the pin was to be turned. This connecting-rod, so 
far from being furnished with a brass, was furnished with a cutter 
b. The prolonged tail of the connecting-rod slid backwards and 
forwards on a boiler Se ¢, laid on the floor. The cutter ) was 
screwed up as needed, with the result that practically round crank- 
pins were obtained without the necessity of ‘‘ re-chucking ” the shaft 
upon each one of the crank-pins. This mode of turning was called 
by the men “‘ Fox-chasing.” 

There were foot valves in the bottoms of the pumps, and corre- 
sponding valves in the buckets, but no head valves, the pumps 
— open-topped. These engines, as has been said, were very 
simple ; they could be worked by the most ignorant ‘‘ black” on a 
sugar estate, and, except on the score of fuel economy, they did 
their work very well. en the partial exhaustion was employed— 
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neither for purifying sugar, nor for the direct raising of water—but 
for driving a motor, that motor was a repetition of the oscillating 
steam engine, of which thereisalready asketch upon the wall. There 
was, in the very — days of distribution of energy, a large field 
— for this particular mode. Hague made a very pretty model 
of an ordinary wharf crane, and showed it working and raising 
weights, while the exhaust pump was in another room, the connec- 
tion being made by a pipe. 

Figs. 9 and 10 are taken from the crane drawing attached to 
the specification of Hague’s patent, No. 5546, 1827. Fig. 9 
shows a section of the oscillating cylinder A, with its cone 
B, working in the shell C, having beneath it the reversing cock 
D._ The great length of the —__ E was to admit the usual 
endway motion of the shaft to vary the speeds of the gear. Fig. 10 
is a section through the cone B, shell C, and reversing cock D, 
The model, and the explanation of how the crane would thus be 
worked from a central steam engine, impressed the directors of 
the St. Katherine’s Docks very much, and they were quite dis- 
woe to accede to Hague’s proposition to do the work of these 

locks by means of the p tic cranes, instead of by the tread- 
wheels, then in use at the adjoini London Docks. But 
Hague, whose ingenuity was undoubted, never kept his promise 
as regards time, and the result was that this chance of working 
the cranes of a dock from a central steam engine, driving ex- 
hausting pumps, was lost to him. Such cranes were put to work 
later on at Whitstable, and continued to be employed there for 
very many years—indeed, until 1886. A few similar cranes were 
erected at London Bridge Station. Atone time—date forgotten— 
the Admiralty were prepared to make an experiment in driving 
the various machine tools at Woolwich Dockyard by means of 
a exhaust engines applied to each tool, thus dispensing with 
ine shafting. 


The writer refers to Fig. 11, which is an enlargement of the 
original sketch, which he produces, made by him for the guidance 
of the draughtsman in preparing the drawing for certain of these 
dockyard engines. In this same patent of 1827, Hague showed the 

jally vacuous condition applied to a tilt hammer, Fig. 12. 

he writer, when an apprentice, saw a small tilt of this kind, in- 

tended for planishing the bottoms of frying pans and such like 

matters, put to work, with the result that the hammer disappeared. 

The reciprocations were many hundreds a minute, and ic. the 

outline of the hammer was entirely lost, and nothing but a mere 
“blur” resulted, 

Hague applied this mode of transmitting energy to driving the 
of powder mills, so as to remove r of 
engine fire to any distance needed for safety. He also applied it 
to work the individual cutting-out presses and coining presses of a 
mint which he constructed for Rio Janeiro. When working the 
motors by the pressure of the air seeking entrance into the par- 
tially vacuous cylinder, it was found that long before the freezing 
point was reached in the ordinary atmosphere, icicles would form 
about the nozzles of these motors. This was a source of consider- 
able astonishment. It was also found that in the top of the air- 
pumps already mentioned the air came out of the piston valves 
very sensibly warmed. In those days this warming was attributed 
to friction ; but, owing to the pumps being open-topped, there was 
so great a circulation of atmospheric air, that the temperature 
never rose to any inconvenient point. When, however, air-pumps 
were — to the beams of steam engines, and were made double- 
acting, then the increase of temperature made itself inconveniently 
felt, and the writer devised a means of reducing this by intro- 
ducing a small injection of cold water at the two ends of a double- 
acting air-pump. It did not occur to anyone to take indicator 
diagrams from the pumps, either with or without the injection ; 
but it was found that, with the injection, the steam engine driving 
the pump would make about 10 per cent. more revolutions when 
the injection was on than when it was shut off, the vacuum being 
equal, 

The writer has thought that the foregoing might be interesting, 
as leading up to the subject of atmospheric railways, and also 
as setting forth the work of a man, John Hague, in the way of 
conveying energy by the rarefaction of air, who was the master 
to whom Jacob Samuda, who did so much to endeavour to 
develop atmospheric railways, had been apprenticed, and who, 
under Hague, had been thoroughly imbued with the system 
of transmission of energy by partial exhaustion. Some years 
later, 1846 to 1850, the writer conceived the idea that Val- 
lance’s system would be peculiarly applicable for subterranean 
railways in London, which railways he proposed to carry down well 
into the London clay, and thus to obtain a good stratum in which 
to work, and also a position below and clear of all the sewers and 
other matters — a short surface. He 
proposed to make a rectangular tunnel—Fig. arge enough to 
contain a first-class railway carriage body, the wheels bein = the 
ends of the carriage, the y hanging down below the axles, and 
to make this rec lar tunnel entirely of cast iron plates. The 
railway was originally designed by him to extend from Charing 
Cross to the Bank, but subsequently it was proposed to carry it 
to Hyde Park Corner, At the city end, its station was to be in 
certain property—poor property in those days—at the back of the 
Old Jewry ; and the writer, in conjunction with his late fellow- 
apprentice, Mr. Homersham, and an architect, Mr. Boulnois, worked 
out the system, including the method of taking passengers up and 
down by means of hydraulic erg 2 14, The writer sufficiently 
impressed a firm of solicitors with the merits of the idea, as to 
cause them—he believes in 1846—to prepare the requisite parlia- 
—— notices for making a sample railway of this kind over the 
then Hungerford Suspension Bridge—Figs. 15 and 16—so as to 
carry passengers backwards and forwards between the South- 
Western Waterloo Station and a station to be made in Hungerford 
Market, but the matter went no further. 

Vallance’s—Medhurst’s—system of atmospheric railway was 
really put to work in 1861, in the case of the ‘‘ Pneumatic Postal 
Despatch,” which was in that year laid down experimentally in 
Battersea Fields. A Q-shaped tube, 2ft. 9in. high by 2ft. 6in. 
wide, was employed. The tube contained a piston, to which were 
attached a number of trucks forming the train, to be filled with 
postal bags. In 1863 a line on this system was laid and got to 
work from Euston to the Holborn Post-office, a distance of about 
14 miles, with the intention of going forward another mile to the 

neral Post-office. In this case the Q -shaped tube was as much 
as 4ft. high by 5ft. wide. The trains were “‘blown” and “sucked” 
back and forwards, A vacuous, or a pressure condition of a 
few inches of water, was found sufficient for the propulsion. It 
cannot be said that this was not a passenger railway, for several 
gentlemen, including Mr. Clarke Hawkshaw, had the hardihood to 
treat themselves as ls, and to make the journey. This system 
was used for some time as far as Holborn, but, owing to station 
difficulties at St. Martin’s-le-Grand, it was never put into opera- 
tion there. All working was ultimately given up, and the ma- 
chinery was removed. The tube itself is still in sit#. 

In the year 1839, Samuel Clegg patented—No. 7920—the At- 
mospheric Railway System, as commonly understood and put in 
practice, and in the year 1840 an experimental length was laid 
down at Wormwood Scrubs. In 1842 the report of Messrs, Smith 
and Barlow led to the system being tried on the Kingstown and 
Dalkey line ; and in 1843 Mr.—Sir-—William Cubitt determined to 
use it on the Croydon line ; and, on the 19th August, 1844, Mr. 
Brune] wrote to the directors of the South Devon line, recom- 
mending the adoption of the atmospheric system. 

The South Devon Railway, it need hardly be said, extends from 
Exeter to Plymouth, along the right bank of the River Exe, until 
the seashore is reached, then along that shore to Teignmouth, then 
4 the left bank of the Teign to Newton Abbot, and from there to 

‘otnes and Plymouth. There were we engines at Exeter, 
Countess Weir, Turf, Star Cross, Dawlish, Teignmouth, Summer 
House, and Newton ; eight engines in about twenty miles, so that 
the average distances between the engine-houses would be a little 


under three miles, The section—Fig. 17—on the wall shows that 
while from Exeter to Newton the line was fairly level, there 
occurred on each side of the Dainton Tunnel heavy inclines of 
some mile and a-half, or two miles in length, and having 
gradients ranging from 1 in 40 to 1 in 97. It will also be seen 
that, on going out of Totnes, there is a very heavy gradient, 
_ of it as much as 1 in 51; and again, a steep gradient at 

emmerdon of as much as 1 in 42, and less gradients at the Mut- 
ley Tunnel, near Plymouth. Brunel’s great temptation to use the 
atmospheric was that by getting rid of the weight of the loco- 
motive, and by dig largeratmospheric tubes on the gradients, 
he hoped to be able to deal with inclines of this kind, and 
thus make a cheaper line. Moreover, he pursuaded himself 
and a Select Committee, which sat in March and April, 1845, to 
believe that a single line on the atmospheric system would do as 
much train work as a double line on the locomotive plan, and the 
comparative estimates of cost were based on this view of the 
greater output of work by the atmosphericline. The atmospheric 
system was actually laid down nearly the whole way from Exeter 
to Newton. This was accomplished by 1846, but great difficulties 
were experienced with the Pumping engines and machinery, a 
detail in which no trouble had been apprehended. It is not clear 
what was the nature of these difficulties. The engines had been 

rovided by Messrs. Boulton and Watt, Messrs. Maudslay, and 

essrs. Rennie ; but on aes. 27th, 1847, Brunel reported to the 
South Devon shareholders that the line was being worked by loco- 
motives, while the atmospheric was being got into order. On Se 
tember Ist, 1847, it was resolved not to extend at present the 
atmospheric beyond Totnes, On September 8th it was reported 
that four atmospheric trains ran each way daily. In the life of 
Brunel, it is stated that 865-horse power were actually required to 
do the work that he had a right to expect would have been done 
by 300-horse power. By August, 1848, the valve had begun to 
fail throughout its length. The cost had been £1160 per mile, and 
on August 19th, 1848, just four years to a day after Brunel had 
advised the trial of the atmospheric, he reported that he did not 
recommend its extension, and, in fact, suggested it only as an assis- 
tant on inclines, The directors then suspended operations, and, 
after September 9th, 1848, locomotives were used throughout. 
The system, as is emg well known to all present, consisted 
—see Figs, 18 and 19—in laying a continuous cast iron tube A, on 
the sleepers between the rails, which tube had a valve covered slit 
the whole way along the top. The piston B was placed in the 
tube, and an arm C, from an attachment to the rear of the piston, 
came out through the slit and under the valve G, aad was then 
attached to the leading carriage of the train—a species of break- 
van, which also carried passengers. The valve G that covered the 
slit was in the form of a continuous belt secured at one edge to 
the cast iron tube, but capable of being lifted at the other edge. 
This belt was strengthened by wrought iron plates above and 
below. Assuming the valve rh closed, and to be air-tight, and 
the exhausting pumps to be at work, there would be produced a 
greater or less vacuous condition along the whole len of the 
pipe, and the belt valve being lifted by rollers H, at the rear of 
the piston, an opening was thus provided which allowed the con- 
necting arm C to pass, and also allowed the atmospheric pressure 
to be readily exercised upon the piston area, py Bg ya to 
the amount of exhaustion—a pressure of about 8 1b. to 10 1b. per 
square inch. 

It would appear from the evidence taken before the Parlia- 
mentary Committee in 1845, that as many as three sizes of tube 
were proposed for conjoint use on the South Devon Railway—13in., 
15in., and 22in., and that Brunel was designing an expanding 
piston, so as to be capable of going from one size tube to other 
sizes ; but it would seem that, upon the comparatively easy portion 
of the line which was actually laid, a tube of only 13in. was em- 
ployed. Taking the 13in. piston, there would be given at 10 1b. 
effective a pull of some 12cwt. The travelling was most luxurious. 
No noise, no smoke, no cinders, no smell. It is easy to see how 
as the rollers H, attached to the piston, went along, they would 
raise the valve, so as to allow of the passage of the arm from the 
inside to the outside of the tubes ; but it is not so easy to see how 
the valve, which had been readily raised, could be as readily and 
securely bedded air-tight —. The shutting of the valve was 
done by means of a roller ressing it downwards into a seating 
of beeswax and tallow F, which it was sought to make sufficiently 
soft by a charcoal fire-heater N, about 5ft. long, supported and 
running along with the carriage which had pressed the valve down. 
Above the valve there was a cover I, formed of thin iron Facing 
hinged with leather to protect the valve from snow and rain. 
Sometimes the valve closed sufficiently air-tight, sometimes it did 
not ; and when it did not, the engine pumped on in vain, while 
the train had to wait helpless at the station. 

All sorts of valve schemes were proposed, and as many as 
seventeen patents dealing with the matter were taken out during 
the years 1844 and 1845. It has already been said the line was 
separated into sections of about three miles, each having its own 
exhausting engines. To enable the train to pass from one section 
to another, valves, as shown in Fig. 20, were employed. Shortly 
before leaving the section along which the train had been travelling, 
the piston passed over the inlet to the exhaust pump, went on by 
its momentum, compressed the remaining air in front of it, until 
it opened the valve, as shown, against the atmosphere. 
The train then travelled, as shown by the arrow, into the 
end D, where it found, in front of it, a valve c, carried by a 
frame d, hinged ate. The lower end of ¢ carried a piston valve J, 
of somewhat greater area than c. The line tube to the right 
hand C was exhausted in readiness for the train, the superior 
area of ) keeping the valve c closed, there being a connection 
between A and the atmosphere. On the approach of the piston, 
the train moved a slide valve, so as to cut off the atmosphere from 
A, and to put A into connection with the vacuous condition, 
Thereupon, the pressure being taken off the valve }, the valve c 
yielded to the weight of the atmosphere, and fell down, clear out 
of the way of the piston. After working on the Croydon line from 
1845 for a comparatively short time, the system had to be aban- 
doned. After working on the South Devon line—for a portion of 
it only—for some time in the year 1846 to some time in the year 
1848, the system there, as has already been said, was abandoned. 
After both the Croydon and the South Devon lines were given up, 
the atmospheric system worked for very many years—until 1855— 
between Kingstown and Dalkey, and up to even a later date in 
France, at St. Germain. It is believed that there is not now any 
line on this system in existence. 

Although the electric telegraph had been contemplated for the 
South Devon line as being a most important adjunct for working a 
railway on the atmospheric system, it was not ready until the 
determination to abandon the system was being considered. It 
can easily be understood with the line in sections, each section 
having to be exhausted in advance of the approach of the train, 
that if there were no telegraph, the — safe method of workin 
would be to exhaust the section according to a time-table, an 
to keep it exhausted until the train really arrived. Now, it 
appears it was contemplated that three minutes would suffice to 
exhaust a section, but it commonly took five, the difference being 

resumably due to leakage ; and thus, if a train were ten minutes 
ate, this leakage went on for fifteen minutes instead of five, in- 
volving ten minutes’ extra expenditure of engine-power. It seems 
incredible to suppose that the valve could be wade quite tight 
along its whole length. When it is considered that in a three- 
mile section there are 190,080in., so that ;,,5th of an inch opening, 
continued for the whole length, would give an area of 190in., 
equal to rather more than a loin. pipe, the difficulty of obtaining 
absolute air-tightness appears very great indeed. It thus became 
most important for the economical working of the system that 
the exhausting engine should be started as and when needed, 
having regard to the actual arrival of the train, as signified by 
telegraph, and not in mere obedience to a time-table. When to 
the ‘e loss there is added that due to the heating of the air— 
even after allowing for the reduction which may be made by in- 


jection into the pumps, or by jacketing them with cold water— 
utilised of the expended is probably very 
t will be remembered that, in Brunel's life, it has been stated 
that he found 865-horse power exerted only yielded 300-horsg 
power—not quite 35 per cent. effective. To set against this, there 
are, no doubt, important savings arising from replacing the great 
weight of the locomotive and tender by the comparatively triflj 
weight of the piston and leading brake-carriage—the ability to use 
lighter rails, owing to the absence of the locomotive ; and the 
greater length of time for which these rails would last, The 
writer was almost a daily traveller, for many years, upon the 
Blackwall railway, when worked by ropes ; and he distinctly ro. 
members the practical immunity of the original iron rails of the 
Blackwall line from wear as long as locomotives were not used 
Although the result has been failure, and although, in these da: " 
of electric possibilities, it is not likely anyone will revive the 
South Devon Atmospheric System, nevertheless, the writer thinks 
mechanical engineers will agree that a grateful recollection of 
the practical trial should be cherished, and that their thanks— 
tardy as they are after half-a-century—are due, with interest for 
the delay, to Isambard Brunel and to the directors of the South 
Devon railway, for having—wisely, as the writer thinks, notwith. 
standing the result—essayed, on a large and working scale, such 
a promising and delightful system of railway journeying as Clegg 
and atmospheric railway. 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE chief feature of this—Thursday—afternoon’s gathering on 
’Change in Birmingham was a further advance of 10s. per ton in 
marked bars, thus raising the heme pais to £9103, Circulars to 
that effect had been issued by the leading housesover night. The 
firms taking part in the advance include the Earl of Dudley, 
Messrs. William Barrows and Sons, Noah Hingley and Sons, John 
Bagnall and Sons, and Phillip Williams and Sons. The Earl of 
Dudley’s price, which—with one or two others—is always 12s, 6d, 
above the basis, becomes £10 2s, 6d. for his L.W.R.O. brand, 
The new advance applies not to bars alone, but to hoops, sheets, 
ac and other descriptions rolled by the * list” houses, Hoo; 
ecame £10 and plates £10 10s., £11 10s, and £12 10s., accord- 
ing to grade. 
revival of 40s. 

Common unmarked bars are quoted £8 5s, to £8 10s. For black 
sheets, doubles, £8 17s. 6d. to £9, and £9 2s, 6d. is asked, 
whilst trebles are £9 7s, 6d, to £9 12s, 6d. 

There is an excellent demand for steel for engineerin purposes, 
Steel plates for boiler construction continue about £0 58.; good 
quality iron boiler plates are quoted up to £11; and steel 
bridge plates, £8 10s. to £8 15s, 

The firmness in the northern markets assists affairs here con- 
siderably. Northampton forge pigs are quoted 67s. 6d. to 70s.; 
Derbyshire forge, 6/s. 6d. to 72s. 6d.; and Nottingham and 
Leicestershire, 67s, 6d. to 70s. The supply is below the demand 
in these Midland descriptions, and the same may be said of 
Staffordshire sorts, Best quality all-mine hot-blast is quoted 
about 85s., and cold-air, 110s. Staffordshire cinder pig is 60s, to 
65s , and part-mine 65s, to 70s, 

The excellent position of home business in the iron and steel 
and engineering trades has been reinforced by the improved 
demand which is being expressed upon foreign account. Business 
with South Africa is being somewhat interfered with by the 
uncertainty with reference to South African affairs, but the hope 
is expressed that a solution of this difficulty will soon be found. 
Merchants report favourably of the other leading markets, includ- 
ing Australia, New Zealand, India, China, and Canada. Several 
of the leading iron and steel masters in this district are away a 
the meeting of the Iron and Steel Institute. 

The Chairman of Charles Clifford and Son, at their annua. 
meeting in Birmingham this week, referred to the rise in copper. 
Having been connected with the copper trade for a great many 
years, he—Mr. Sanders—-had seen many violent fluctuations in the 
metal market. For a considerable time past the visible supply of 
copper in the country had amounted to only about two months’ 
requirements of the trade. Therefore, to keep things going they 
were dependent entirely upon what the American mine owners 
liked to send them. at was a very dangerous situation, and 
the company thought it wise for a long time to keep full stores, 
and to always cover every contract and other liability. Many 
people were rather weary of this process, but he felt that the 
time was coming when they would realise the benefit of this 
policy, Although delayed for a long period, it came upon them 
at the commencement of the year. In six weeks they had a rise 
of £20 per ton. i 

Prosperity characterises most of the railway rolling stock build- 
ing companies in the Midlands. The best markets of our wagon 
builders are to be found in India, South America, Australia, and 
South Africa, 

Brown, Marshalls, and Co. pay 10 per cent. and carry forward 
£7182, which is at the same rate as for the previous year, when 
£4369 was carried forward. The Gloucester Wagon Company 
announces a dividend of 10 per cent. for the past half-year, as 

inst 74 per cent. for the previous year, carrying forw 

5116, as against £6843. The Metropolitan divide 15 per cent., 
as on the previous occasion, and carry forward £6095, as against 
£7419 last year. The Midland Company’s distribution is at the 
rate of 124 per cent., which is also the same as for the previous 
year, but with only £1824 carried forward, as against £2777 
brought forward from the previous year, The Oldbury Company 
divide 15 per cent., which is the same as on the two previous 
years, but they add this time £15,000 to the reserve fund, and 
carry forward about £4500, as inst £6324 last year. The 
Union ‘Rolling-stock Company, which, though a local under- 
taking, finds its principal market in the United States, pay 
8 per cent. on the ordinary shares, which is the same as last year, 
but 24 per cent, less than in the previous years, and 4 per cent, 
less than in 1896 and previous years ; but this is, perhaps, the ex- 
ception that proves the rule, 

Satisfaction is being expressed in the Midlands at the favourable 
nature of the latest labour returns, showing as they do an abun- 
dance of work in all the chief industries of the country, and 
demonstrating that the British workman is getting his rightful 
share of benefit from the existing trade improvement. 


is makes a total advance during the current 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The chief event during the past week has beet 
the visit of the Iron and Steel Institute to Manchester. Although 
it can scarcely be said that Manchester has established any 
particular record, the pag arrangements of the 
energetic local committee, ked up by their genial and hard- 
working secretary, Mr. Thomas Ashbury, C.E., ensured certainly 
one of the most. successful of the institute meetii The official 
receptions by the Lord Mayor of Manchester and the Mayor. of 
Salford were evidently fully appreciated by the members, whl 
the important works throughout the district thrown open for 
inspection, the short tour on the Manchester Ship Canal, and 
finally the visit to Chatsworth and its charming surroundings, 
afforded varied and most interesting centres for numerous 
excursions, 

Throughout the iron trade of the district the position continues 
one of unsettlement and uncertainty. So far as what may 
termed legitimate trade requirements are concerned there is n0 
really appreciable falling off, and both makers and manufaoturers 
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are mostly so fully sold over, at any rate the remainder of the 
year, and in some instances well into next year, that they have no 
jmmediate need for anxiety, There would, however, seem to 

a general im ression that prices have recently been unduly forced 
up by specu! ative operations, and not only is the reaction now 
forcing them down below their legitimate basis, but there is un- 
doubtedly a much less confident tone with regard to the future, 
The active and very healthy condition of trade all round would 
certainly not seem to justify the pessimistic outlook represented 
by the extraordinarily low figures which some of the merchants 
are now quoting for delivery into next year; but there is no 
doubt the position all through has weakened considerably during 
the last fortnight, and in eome cases there has been a surprising 
backing down by makers from the prices which, only a few weeks 
back, they were holding to with every appearance of firmness, 

Only a very moderate attendance on Tuesday’s Manchester iron 
market, many of the representatives being absent in connection 
with the proceedings of the Iron and Steel Institute; and in 
addition to the thinness {of the meeting, there was a continued 
very slow sort of business doing, owing to the general unsettlement 
caused by the recent break up in prices for pigiron. Inquiries 
coming upon the market scarcely afforded any real test as to 
actual values, and there was so wide a margin between quotations 
that it is again only ible to give what are little more than 
approximate prices. neashire makers report that they are still 

etting their old rates of 77s, 6d., less 24, for No. 3 foundry, 
cavered Manchester ; out this is purely a nominal figure. Lincoln- 
shire makers have been compelled to recede to their minimum basis 
of 73s. 6d. net cash for No, 3 foundry delivered Manchester, and 
merchants are offering freely at quite 2s., in some instances for 
forward delivery at 3s. below this figure. Forge qualities, con- 
sidering the reported scarcity, have been offered by merchants at 
extraordinary figures, Lincolnshire makers are asking nominall 
72s, net delivered Warrington, and Lancashire makers would va 
on about the same basis, but offers by merchants have been put 
forward at about 69s, 6d. for Lincolnshire without meeting accept- 
ance. In Middlesbrough iron makers’ prices have followed almost 
completely the collapse in warrants. Good foundry brands, for 
which ers were two or three weeks back asking about 83s, 4d., 
could now be bought at 74s. 4d. net by rail Manchester, and mer- 
chants are even lower sellers than this, For Scotch iron there is a 
very wide margin in quotations ; delivered Manchester docks some 
merchants would sell at as lowas 73s, 6d. to 74s. net for Eglinton 
and Glengarnock, whilst there are makers’ quotations at 4s. to 5s, 
over these figures, 

Finished iron has not yet followed to any appreciable extent the 
downward move in raw material, but makers are not holding out 
so firmly for the premium on list rates they have recently n 
quoting for forward delivery. Their position, however, is one of 
exceptional strength, inasmuch as they have generally orders on 
their books which willcarry them well into next year, and conse- 
quently there is no need for anxiety with respect to the booking of 
new orders in the present unsettled state of the market. For bars, 
Lancashire prices are firm at £8 5s. as the minimum, with £8 10s. 
still quoted in some cases for forward delivery. North Stafford- 
shire bars are £8 10s. to £8 15s.; and sheets are steady at £9 10s. 
to £9 15s, In hoops an exceptionally good business still comes 
forward, owing to the absence of foreign competition, and makers 
experience no difficulty in obtaining their full listrates of £8 12s, 6d. 
for random, to £8 17s. 6d. for special cut lengths delivered Man- 
chester district, and 2s, 6d. less for shipment. 

In the steel trade ‘po continue very firm. For No, 3 foundry 
hematite makers still quote 87s. 6d. to 88s. 6d., less 2} ; but these 
prices are out of the market, as second-hand lots can be bought 
at considerably lower figures. Billets range from £6 5s, to £6 T0s., 
according to quality ; and steel bars £7 15s. and £7 17s. 6d. for 
local to £8 and £8 7s. 6d. for special makes, with hoops £9, and 
boiler plates £9 7s, 6d. to £9 12s, 6d. delivered in the Manchester 
district. 

For all descriptions of manufactured metal goods there is an 
active inquiry ; prices are without quotable change, but firm at 
maximum list rates, 

With regard to the engineering trades, although generally the 
position is one of sustained activity, a slight falling off as regards 
new busi is noticeable in some branches, Machine tool makers 
here and there are not booking quite so many orders as of late, 
but it is still exceptional where works are not fully engaged for 
some time to come, In the textile machine-making sections the 
slackening off in new work coming forward recently reported con- 
tinues, and the outlook in this import branch of Lancashire in- 
dustry is certainly not anything like so satisfactory as it was a 
short time back. This also is having its effect upon some of the 
heavy statio; engine builders, who are not booking new orders 
equal to those that are being completed. With these exceptions, 
however, there is no material change in the position generally ; 
the leading machine tool makers, particularly those engaged on 
special classes of work, are exceedingly busy; all branches 
of electrical and hydraulic engineering are exceptionally pressed 
with work ; boilermakers and locomotive builders are also very 
full of orders for a considerable time ahead, but the general 
engineering branches are not quite so brisk as recently, 

he usual monthly returns issued by the leading engineer- 
ing trade unions show a continued low unemployed list, The 
Steam Engine Makers’ Society has only about 1 per cent. of 
the total membership on benefit, and locally there are 
no names on the list, whilst the United Machine Workers’ 
Association has less than 2 per cent. of the total membership on 
donation, with about the same proportion in this Siansidliate 
district, Reports as to the state of trade also continue very 
favourable, any falling off being chiefly in the marine centres, 

I regret to announce the death of Mr. Edward Horley, who 
for many years was a familiar figure in the coal trade of Lancashire. 
His early days he spent as a brassfounder, but in 1850 he secured 
an appointment in the offices of Messrs. Andrew Knowles and 
Sons, the well-known colliery proprietors, and, on the retirement 
of the late Mr. Wm. Pennington, was appointed agent, which 
position he held whilst the firm remained a private concern and 
for some time after it had become a limited company. Altogether 
Mr. Horley was connected with Messrs, Knowles for a period of 
thirty-seven years, finally retiring owing to failing health, and he 
was held in the highest esteem throughout the trade. 

A generally strong steady tone is maintained throughout the 
coal trades of this district. The absence of demand for house-fire 
qualities has not brought about any downward move in prices, 
such as is customary during the summer period ; and in the lower 
qualities of round coal, notwithstanding the extremely restricted 
requirements for house - fire consumption, it can scarcely 
be said there are any surplus supplies upon the market, 
the demand for iron- making, steam, and general manufac- 
turing purposes being sufficient to take away any over-pro- 
duction, which at this time of the year is usually somewhat 
of a drug upon the market. For good qualities of steam and forge 
coal prices are firm at 8s, 9d. to 9s, at the pit mouth, and colliery 
proprietors are very cautious about contracting forward, except at 
some advance or under a sliding scale arrangement, Engine fuel, 
which is usually rather plentiful on the market at this time of the 
year, owing to the holiday stoppages in the surrounding manu- 
facturing districts, continue scarce, and for all descriptions of slack 

rices are very strong, with a decided hardening tendency in the 
tter qualities, Current rates average about 6s. 6d. to 6s, 9d. 
for best slack, 5s, 6d, to 5s. 9d. for medium, and 4s, 9d. to 5s, for 
common sorts at the pit mouth. On forward contracts collieries 
are very firm in holding to an advance on present rates, and the 
L upon which these are generally being settled represents about 
2s, 1d, to 2s, 8d. per ton above last year’s prices, 

The demand for shipment is only moderate, and for ordinary 
ge of steam , delivered at the Pinan on the Mersey, 

A 6d. to 10s, represent about the average figures that are being 


go 
Coke shows a continued hardening in price, and contracts are 


being placed for ordinary furnace qualities at 18s, 6d. to 19s, per 
ton at the ovens, 

Barrow.—The hematite pig iron trade is firm, so far as makers 
are concerned. They refuse to follow the fiuctuations of the 
warrant market because they are very fully sold forward, and need 
no new orders for some time to come, They are quoting 75s. to 
77s. for parcels of mixed Bessemer numbers, net f.o.b.; and 
warrant iron sellers ask 70s, 8d. net cash, while buyers offer 70s. 7d. 
Although some big operators are noted in warrant iron, many 
consumers who now dabble in speculative stocks are anxious to 
fix new orders with makers. The latter, however, are not offering 
to sell in big parcels, except for forward delivery at full rates ; 
and many holders of warrant stock are also disposed to hold their 
hand until the present bear in prices has given way to buoyancy. 
Two of the forty-three furnaces in blast are engaged on spiegel- 
eisen, for which there is a good demand. In the corresponding 
week of last year forty-one furnaces were in blast. 

Stocks have been increased during the week by 1636 tons, and 
they now represent 238,188 tons, being an increase of 62,209 tons 
Christmas last. 

e native iron ore trade is going through a peculiar experience. 
The demand has fallen off rh the larger 
purchases are being made of foreign ores, which are in consider- 
able delivery. The reason for this is that the high price of coke 
makes the smelting of common ores unprofitable. Prices are 
easier for lower grades of ore at 12s., while 14s. is the value of 
good average qualities net at mines. Best ores are at 18s. to 19s. 
perton. Spanish ores are quoted at 16s, and 17s, per ton 
delivered at West Coast ports, 

The steel trade is very busy, and orders are very largely held. 
Basiness in steel rails is exceedingly brisk, and heavy sections are 
especially strong. Prices remain at from £6 5s. to £6 10s. per ton. 
Steel plates are in good inquiry, and orders are pes. 5 J beld for 
local and other shipbuilders. The output of heavy and light plates 
is maintained at its maximum. There is a strong trade in billets, 
hoops, steel castings, props, wire, and general merchant sorts. 

Shipbui'ders and marine engineers are short of men, and the 
men when they get employment here find a great scarcity of houses, 
but this difficulty is gradually being remedied. There is a good 
demand for new tonnage and for engineering work generally, and 
some tenders are now being sent out. 

The work of deepening the sill of the Ramsden Dock lock at 
Barrow is being pushed forward with spirit, as it is desirable that 
the work should be completed as soon as ible. The lock will 
be closed to shipping in November, and will probably be completed 
in the autumn of next year. 

The coal and coke trades are very briskly employed, and full 
and dear _ are ruling, while the supply is not as complete as 
is desirable, 

Shipping at West Coast ports shows more briskness. Last week 
the exports of pig iron reached 11,300 tons, and of steel 10,209 
tons, showing an increase of 3750 tons of pie iron, and 2129 tons 
of steel as compared with the corresponding week of last year. 
The total shipments to date this year represent 309,303 tons of pi 
iron and 311,348 tons of steel, showing a decrease as com 
with the corresponding period of last year of 13,687 tons of pig 
iron and 32,969 tons of steel. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade remains in a satisfactory condition, the demand 
continuing in excess of the supply. Values, though firm at recent 
advances, are not quite so high as coalowners anticipated. New 
collieries are being opened out in adjacent districts, and as the 
proprietors are obliged to quote prices which will induce con- 
sumers to try coal which has not yet been tested, the effect is to 
‘* steady ” quotations to a considerable extent. Trade, however, 
is maintained in a profitable state, and it is matter for congratula- 
tion that the inflation danger has been avoided. The consumption 
of house coal is now at its lowest point ; but there is no proba- 
bility of quotations going lower, as consumers at a distance are 
already interesting themselves in providing for winter supplies. 
At the same time the demand for fuel for other pu is 
sustained at its full strength, and thus there is little likelihood of 
weakening this season. Best Silkstones are now lls. 6d. to 
lls, per ton; ordinary, from 8s. 6d. per ton; Barnsley 
house, 9s. to 10s, 6d. per ton; seconds, from 8s. per ton. 
For steam coal the call keeps well up to recent standard, 
the inland trade being fully equal to expectations, while 
the heavy industries uire more largely than ever. The 
export business is brisker than at any previous period, particularly 
to North Russia, where a coal famine is f . As long as the 
Baltic ports remain open, an important trade is likely therefore to 
bedone. Values are well maintained at recent satisfactory figures, 
viz., Barnsley hards, 10s. to 10s. 6d. per ton ; seconds, from 8s, 
per ton. Gas coal is in excellent request at full rates. Manufac- 
turing fuel, in all its quality, is scarce, and commanding high 
prices, Nuts are readily saleable at 7s. to 8s, 6d. per ton ; screened 
slack, from 7s, 6d. per ton; pit slack, from 4s, per ton. For coke 
the call is as incessant as ever, although the ovens are in full 
work, and the output steadily increasing. Best coke is easily 
sold at 16s, to 18s. per ton, while superior qualities of washed 
coke command as high as £1 per ton for prompt delivery. 

The half-yearly meeting of the shareholders in the Midland 
Railway Company was looked forward to with interest in view of 
several points of exceptional importance. One was with cy to 
coal contracts, it being known that the Midland took the lead in 
opposing what railway companies generally concurred in regarding 
as the excessive requirements of the coalowners. Sir Ernest Paget, the 
chairman, stated that for steel rails the company paid very nearly 
double what they paid a year ago. As for coal, it used to be the 
company’s custom to make yearly contracts from July Ist. Two 
or three years ago they altered that custom, and made them for 
the six months, e half-yearly contracts just placed had 
been at a very considerable increase, and when the winter con- 
tracts came to be let he did not know that they would get very 
much relief, At the same time Sir Ernest Paget reminded the 
shareholders that when coal was high the Midland Company was 

rosperous, ——— he felt it his duty to point out these matters, 
bee use possibly they might have an effect on the dividend next 

-year, 

The break caused by Bank Holiday was not so severely felt in 

this as in other a yr more ——- in the heavy trades. By 
r ind to 


offering ptiona: t eir workmen, many of the 
latter were oe by their employers to sacrifice their holiday. 
This enabled several of the departments in which the work was 


urgent to be kept running. In nota few instances, however, the 
British workman was as adamant in resisting all attempts to 
deprive him of his play time, and even after the holidays were over 
We Bank Holiday means Tuesday as well—there were many 
hands absent until the latter end of the week. This feature of 
local working was never so embarrassing as to-day, when there is 
more work than there are workers to do it, Manufacturers are 
unable to accept orders with any guarantee of giving reasonably 
early delivery, and although there is talk of importing foreign 
labour, the clearest-headed among our employers do not regard 
that movement with any great hopes of it relieving the awkward 
situation of work being heavier than hands can be found to do it. 
It is significant of prospects in the Far East that China is about 
our best foreign customer at present. There are signs that the 
awakening of China has begun in earnest. In any case the 
Chinese are ordering freely in most of the goods which are 
required in the arsenals and for opening up the internal resources 
of the empire. Good orders are coming in from India, which is 
each year getting more and more effectively supplied with means 
of communication in the quarters where it is most needed, All 
round, in home, foreign, and colonial markets, the demand for 
railway material is decidedly improved, the production of tires, 


axles, buffers, spri &c., being considerably in excess of the 
average. All our pom ss Pa firms are well A loyed, while the 
large amount of work now in progress in shipbuilding ensures 
a steady demand for steel files and the general range of tools used 
in the shipyards, In the rolling mills, tilts, and forges full time 
is being worked, the companies are paying increased dividends, 
and the prospects for next year are most encouraging. 

In the lighter staple trades—such as cutlery and electro-plate— 
there is rather less doing ; but the season’s call for goods for the 
Christmas and New Yer will soon be upon us, and this will 
promptly affect a change for the better. The direct complaint is 
the difficulty in getting advances to meet the increased cost of 
ivory and other materials, It is the smaller firms who suffer more 
severely from the recent rapid rises in values of ivory, &c., at the 
late public sales, 

Mr. C. F. Wike, the Sheffield city surveyor, has presented his 
annual report to the City Council. On the 25th March last there 
were 3144 miles of highways in the city, — which the total ex- 
penditure is estimated at £120,698. Mr. Wike says the pavements 
in Sheffield include almost every recognised kind, and during the 
year wood paving has been laid down equivalent to about three 
miles of a street 35ft. wide. Mr. Wike believes that there is now 
more wood paving in Sheffield than in any town in the kingdom, 
London alone excepted. With regard to house-building, the 
prosperity of Sheffield is signally shown by the fact that the number 
of houses sanctioned on plans—3902—compares with 2338 in the 
preceding year, and the figures for 1897 exhibited an increase of 
over 104 per cent. on the figures for 1896. 

In connection with the meeting of the iron and Steel Institute 
at Manchester, the bers more especially interested in coke 
making by the newest methods visited the Barrow and Wharn- 
cliffe Silkstone Collieries, Barnsley, on the 15th inst. The new 
ovens, on the Simon Carvés system of coke manufacture, were 
seen in full work at the Wharncliffe Silkstone Collieries, where 
they have been in operation for five months. At Barrow thirty- 
three of these ovens are in course of erection, and nearly com- 

leted. The system and construction were explained by Mr. 

onathan Longbotham, At Wharncliffe Silkstone about 1200 tons 
of coal are carbonised weekly by the Carvé ovens, yielding a 
return of about 800 tons of coke, and the bye-products obtained 
are as follows: Tar, eight gallons per ton of coal consumed ; 
benzine, two gallons per ton of coal ; ammonia, 25 lb. to 28 lb. per 
ton of coal, It is found in practice that about 70 per cent. of the 
coal used is obtained by the use of these ovens, and it only remains 
to find a market for the bye-products to effect a great economy 
of the system, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

BusrINess has been somewhat stagnant in the pig iron trade of 
this district during the present week, and the indisposition to 
operate has been as great on the part of the producers as on that 
of the consumers. For the quietness there are several more or less 
potent reasons, all of a temporary character, the more important 
being the unsettled state of the warrant market, the local holidays 
given on account of Stockton Races, and the absence from 
business of the principal ironmasters, who are either at the meet- 
ing of the Iron and Steel Institute at Manchester or on the moors. 
But it cannot be said that the tone of the market is at all 
despondent, because August is always a holiday period, as well 
abroad as at home, and no one looks for active trading in the 
month or the conception of any important enterprise, and the 
dulness now affords no indication of the probable state of affairs 
in the autumn. It is well known that in August prices of pig iron 
become easy, but as invariably they rise in September when the 
autumn demands set in, and there is every reason to believe that 
this will be the experience of traders next month. Makers are 
well supplied with orders, and are not in their quotations closely 
following the fiuctuations in warrant prices. They can well afford 
to wait, and are doing so in the expectation that they are 
adopting the wisest policy, and that next month they will sell to 
much better advantage than at present. 

This week the consumption of pig iron on Teesside has been much 
reduced, because nearly all the local works—mills and forges, 
foundries, shipyards, engineering works—are idle all the week for 
the race holidays, which the operatives will not forego on any con- 
sideration ; even when trade is bad and money scarce they insist on 
them, and still less are they likeiy to keep at work when money is 
plentiful with them. The blast furnaces continue to produce as 
usual, but the reduction in lozal deliveries is not likely to increase 
the stocks, it wil] only enable the producers to get abreast of their 
contracts. It is worth noting that while the local deliveries are 
smaller, and the shipments to Scotland have fallen off very materi- 
ally during the last week or ten days, the stock of pig iron in the 
public warrant stores is not increasing but decreasing. 

The price of No. 3 Cleveland G.M.B. pig iron for prompt f.o.b, 
delivery has not this week been less than 65s, _ ton with makers, 
and considerably more was asked by the leading firms, as no one 
was in any hurry to sell; indeed, producers have scarcely anything 
to dispose of for prompt delivery, and neither they nor merchants 
will sell for forward, as they will per ya do better by waiting till 
next month. The price for No. 3 with second hands this week has 
been about 64s, and then only small quan- 
tities can be supplied. Inthe face, however, of such erratic prices 
for warrants, it is difficult to get any one to do legitimate 
business. The fluctuations in warrant prices have not been so 
violent this week as they were last or the previous week. They 
fell 2s, 3d. on Monday for Cleveland warrants, but have since 
slowly recovered, small advances being recorded each day. They 
have not touched as low a figure as in the week before last. No, 4 
Cleveland foundry pig iron has been quoted at 63s., and grey 
forge at 62s., but there is a dearth of mottled and white iron, and 
no reliable prices can be quoted. 

The effects of the recent small difference between the prices 
of Cleveland and Scotch iron are now becoming apparent in the 
shipments from the Tees to Grangemouth, these having fallen off 
very considerably, which is a feature that is not atall satisfactory, 
for Cleveland makers depend upon the Scotch consumers taking 
some 1200 tons per day of their iron. Nothing like that quantity 
is now being sent, and for this the late dearness of Cleveland iron 
as compared with Scotch is responsible. In the ordinary way of 
trade Cleveland iron at the furnaces is between 4s, and 5s, cheaper 
than Scotch, as with that difference Cleveland iron is 
delivered to the Glasgow foundries on equal terms with 
Scotch. But for some time the Scotch founder has been able 
to use Scotch iron more advantageously, as it has cost him con- 
siderably less than Cleveland iron, At times the latter has been 
quoted at the furnaces at as high a figure as Scotch, and that 
would signify that the Glasgow founder would have to give 
several shillings more for Cleveland than for Scotch iron, which he 
was not likely to do except where it was absolutely necessary 
for him to have it for mixing purposes. Till this month the 
exports of Cleveland iron to Grangemouth were not much curtailed, 
as the execution of old contracts kept up the tonnage, but this 
month there is a serious falling off, the quantity sent being less 
than one-half of what it was last month or in the corresponding 
month of last year. The difference is increasing —_ being now 
about 3s., but it must be greater still before it will be profitable 
for the Scotch consumer to take Cleveland pig iron. 

The demand for hematite pig iron is better than it is for 
ordinary Cleveland iron, and prices do not fluctuate so much, 
because the stock is so small t speculators cannot very well 
operate init. Since prices began to fall East Coast hematite iron 
has only dropped 3s,, whereas Cleveland has fallen 12s, There 
should * a y | tno of about 10s. per ton between the prices of 
the two kinds of iron, but during last month Cleveland iron rose 
so much more quickly than hematite that the difference was 
reduced to 1s, 6d. It has now been increased to 9s, For mixed 
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numbers of “reper hematite pig iron 73s, per ton has been 
the figure this week. The demand for Rubio ore is quiet, and 
the price is somewhat easier, 17s, 6d. per ton delivered at wharves 
in this district being accepted. 

The exports of pig iron from the Cleveland district are poor this 
month, owing chiefly to the lessened trade with Scotland. Up to 
the 15th inst. the quantity shipped was 49,977 tons, as compared 
with 62,277 tons last month, and 62,040 tons in August, 1898, 
Stocks in the public warrant stores are, however, not increasing 
now ; they have, in fact, declined by a fair amount this week, 
The stock of Cleveland iron in Connal’s stores on 16th inst. was 
115,885 tons, an increase for the month of 1162 tons. Of hematite 
— 19,058 tons were held, decrease for month 969 tons. 

he Tees Valley Water Board, hitherto known as the Middles- 
—_ and Stockton Corporations Water Board, which supplies 
the Teesside district with about sixty million gallons of water 
weekly for manufacturing purposes, has obtained Parliamentary 

wers to increase its charges, and this has induced some of the 
Iron and steel manufacturers to adopt means to economise in 
their consumption of water. The South Durham Iron and Steel 
Company are adopting coolers at their malleable works, Stockton, 
while Messrs. Bolekow, Vaughan, and Co. are erecting apparatus 
in connection with their Eston Steel Works for more thoroughly 
utilising their water supply. 

The manufactured iron and steel industries are very active, 
and are quite unaffected by the uncertain condition of the pig iron 
warrant market, All producers report excellent prospects, and 
state that more orders are offered to them than they can see their 
way to undertake ; indeed some very good contracts have had to 
be refused, even for the Government. Very few manufacturers 
can undertake to deliver iron ordered now before November, 
There are decidedly better accounts of the shipbuilding industry, 
orders for new vessels having been given out more freely of late. 
This is very satisfactory, as so large a proportion of the work 
given toiron and steel manufacturers in this district comes from 
the shipbuilders. Amid such a press of work, the holidays this 
week on Teesside are not welcome to producers, as they were 
already much behind in the execution of their contracts, Prices 
have not been altered in manufactured iron and steel this week. 

The coal trade is very satisfactory, the demand for all kinds of 
fuel being very active, and coalowners are so well sold that it is 
difficult to place orders for execution before the middle of next 
month. So great is the business, that some idle collieries have 
lately been re-started ; and ay gery are being made for the 
re-opening of others, especially in East Durham, where several 
new collieries are to be sunk near the new coast line in course of 
construction. A more prosperous and busy time has never been 
experienced in the Northern coal trade. The price of best steam 
coal has been raised to 13s. per ton, f.o.b.; of small, to 7s.; of gas 
coal, to 10s.; of bunker coal, to 10s. 6d.; and of coking coal, to 
10s. 6d. Good blast furnace coke is realising 21s. 6d. per ton, 
delivered at the Middlesbrough furnaces, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been ina very unsettled state since 
last report, and there is little prospect at present of much actual 
business being done in raw iron. ‘The transactions in the warrant 
market are largely speculative, home users of iron and exporters 
keeping back their orders until they are obliged to operate in the 
expectation that there may be stil] lower prices. The strong 
cables that come from America have ceased to have much effect 
on the market ; but there was a smart rally in prices one day this 
week in consequence of favourable reports from Staffordshire and 
other districts in England. The improvement referred to, how- 
ever, was followed by a re-action, and the market continues in a 
er | unsettled state. 

he business in the warrant market has been mainly in Scotch 
iron, which has been done from 68s. 9d. to 66s, 3d. cash, and 69s, 
to 66s. 6d. one month. Cleveland iron has sold from 65s. to 
63s. 6d. cash, 63s, 4d. to 63s. 6d. ten days, and 65s. 44d. to 63s. 6d. 
one month, The business in Cumberland hematite has been done 
from 72s. 5d. to 70s. 3d. cash, and 73s. 14d. to 70s. 9d. one month. 

Although the consumption of hematite is large at the steel works, 
the demand for future delivery has not been such as to prevent 
a further decline in prices. Two weeks ago Scotch hematite pigs 
were quoted at 82s. 6d., but merchants now quote 78s. per ton for 
delivery in railway trucks at the steel works. 

During the past week some changes have taken place among 
the blast furnaces. The Eglinton Iron Company has placed two 
additional furnaces on ordinary iron, and one on hematite. There 
are now 39 furnaces producing hematite, 37 ordinary, and 6 basic 
iron, the total of 82 thus blowing in Scotland comparing with 79 
last week, and 81 in the corresponding week of last year. 

The prices of makers’ special brands of pig iron have been in 
some degree affected by the irregularity in the warrant market. 
In several cases, notably as regards Coltness, Shotts, and Monk- 
land, No. 1 brands are not quoted. For several weeks No, 1 Monk- 
land has only been obtained out of store. The prices are as 
follows :—Monkland, No, 3, f.o.b. at Glasgow, 69s.; Govan, No. 1, 
70s, 6d.; No. 3, 69s.; Wishaw and Carnbroe, Nos. 1, 74s.; Nos. 3, 
70s.; Clyde, No. 1, 82s,; No. 3, 78s.; Calder, No. 1, 80s.; No. 3, 
78s.; Gartsherrie, No. 1, 81s.; No. 3, 76s.; Summerlee, No, 1, 
85s.; No. 3, 78s.; Coltness, No. 3, 80s.; Glengarnock, at Ardrossan, 
No. 1, $ls.; No. 3, 75s.; Eglinton, at Ardrossan or Troon, No. 1, 
76s.; No. 3, 73s.; Dalmellington, at Ayr, No. 1, 74s.; No. 3, 723.3 
Shotts, at Leith, No. 3, 80s.; Carron, at Grangemouth, No. 1, 
8ls.; No. 3, 76s. per ton, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 4832 tons, compared with 4071 in the corre- 
sponding week of last year. There was despatched to Canada 200 
tons, South America 30, India 617, Australia 165, France 65, Ger- 
many 135, Holland 150, Belgium 82, Spain and Portugal 170, 
China and Japan 100, other countries 271, the coastwise shipments 
ear 2847, compared with 1935 tons in the corresponding week of 
ast year, 

The finished iron and steel trades are well employed. The 
orders on hand are sufficient to keep the works going without much 
anxiety as to the future, except as regards the unsettled state of 
the rawiron market. Makers of bars quote common bars £8, best 
bars £8 7s, 6d., and best horseshoe iron £8 10s. per ton, all net 
cash delivered in Glasgow. The steel makers are reported to have 
booked a number of good contracts, chiefly in connection with the 
fresh shipbuilding orders that have been placed with Clyde ship- 
builders during the last two or three weeks, Steel makers are 
not quoting prices, but they are nevertheless receiving fair rates. 
The Steel Company of Scotland has just declared a dividend of 
6 per cent. for the past year, which is 1 per cent. better than that 
paid in the preceding year. 

The coal market is in a fairly satisfactory state. The shipments, 
however, show some falling off compared with the preceding week, 
and the household demand for home consumption is very slack. 
All kinds of coals required for manufacturing prices are, on the 
other hand, very much in request. Splint coal is very firm, this 
quality going largely abroad, in addition to being much wanted at 
home. Small coals and dross are selling very freely, Main coal 
is quoted f.o.b. at Glasgow, 8s.; ell, 9s. 9d. to 10s, 3d.; steam, 
10s.; splint, 10s, 3d. to 10s. 6d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WATER needs at steelworks and collieries form the chief subject 
of interest and anxiety, and unless there is a speedy downpour I 
shall have to report very grave stoppages. Last week No, 10 blast 
furnace at Dowlais was stopped, on purpose to economise the water, 
and is to be dismantled and rebuilt. The old Bessemer, the 


Siemens, and the bar and cogging mills were also stopped on 
account of the water scarcity. At other works I hear of stoppages, 
though not to the same extent ; but everywhere the subject is one 
of serious consideration. Some of the great collieries are also ham- 
pered. During the great drought a few years ago, one, if not 
more, of the leading railways in Wales resorted to a large colliery 
where an underground lake exists, of large size, and I expect that 
this again will be brought into action. This week notices in the 
ironworks district are being given for stopping supplies to railways, 
gin &c., and recourse is being had to ancient supplies, such 
as wells, 

It is unfortunate for the steel trade of Wales that such a 
gloomy probability as serious stoppages here and there should be 
in the front. Apart from this the condition of the trade is excel- 
lent. Tin bars are being quoted at £6 5s., and makers are holding 
their brands even at this figure. Inquiries are marked for rails, 
tin bars, merchant bars, plates, and croppings are in strong 
request. This week rail trucks were strong on several lines of 
rail, and the abundance of iron ore from Bilbao, Castro, 
Decido, &c., was great. Swansea imported 1500 tons, and 
the Cyfarthfa, Dowlais, Blaenavon, and Ebbw Vale works 
were large consignees. On the 14th inst. Ebbw Vale alone 
imported 5100 tons. There has also been a large increase in 
receipts of pig iron from Millom, Workington, and Ulverston. 
Millom sent over 800 tons to Swansea, and Workington 400 tons. 
In all, Swansea imported 3366 tons last week. 

The animation in the steel trade of the Swansea Valley is 
encouraging, and in several instances there has been a commend- 
able exhibition of a desire to make the present prosperity mutu- 
ally helpful. Thus, at Landore last week, the smelters, and all 
others employed by Messrs. Wright, Butler, and Co. at this place, 
and their other establishments, had an advance of 10 per cent. 
In the Valley a discussion is Ney | carried on, which is to find 
further expression at a meeting this week, on the propriety of 
putting in a demand for a 20 per cent. advance. 

On ‘Change Swansea, mid-week there was smart comment 
expressed on the disturbed state of the pig iron market. It was 
evident that the bears had been very busy in bringing ;.zices down. 
The movement was regarded as outside legitimate trade, purely a 
speculative one, and the chief sufferers would be the outside 
public. As one remarked, general business was not affected, and 
makers of pig iron were holding out for full prices. The opera- 
tions in pig have not affected finished iron and steel ; quotations I 
give are firm, with a prospect of an early advance. One com- 
plaint of ironmasters was ‘‘short production on account of the 
great heat ;” and it may be added, scarcity of men. Some of the 
leading ironmasters are at Manchester meeting this week. 

Latest prices: Pig iron, Glasgow warrants, 66s. 6d., 66s. 3d., 
55s. 9d., 66s. 3d. cash buyers. Middlesbrough No. 3, 66s. 3d. 
prompt, other numbers in proportion. Hematite warrants, 70s. 6d., 
70s. 3d. for mixed numbers, f.o.b. Cumberland, according to brand. 
Welsh bars, £8 to £8 5s.; angles at usualextras. Sheets, iron and 
steel, £9 to £9 10s, at works. 

Steel rails, heavy, £6 5s, to £6 12s. 6d.; light, £7 5s, to £7 15s. 
f.o.t.; sleepers, channels, &c., according to specification and 
section. Bessemer steel: Tin-plate bars, £6 5s, to £6 7s, 6d.; 
Siemens, best, £6 7s. 6d. to £6 Tos. 

Tin-plates: Bessemer steel cokes, 16s. to 16s, 3d.; Siemens, 
16s. 3d. to 16s. 6d.; ternes, per double box, 29s. 6d. to 32s. 6d.; 
best charcoal, 17s. 6d. to 18s. Finished black plate, £12 10s.; 
ws £10 10s.; big sheets for galvanising, 6 by 3 by 30 gauge, 

Block tin is at £142 to £143 2s. 6d. Copper: Chili bars, £76 to 
gee 6d.; spelter, £24 12s. 6d.; lead, £14 17s. 6d.; silver, 

73d. 

In tin-plate most of the works are fully employed, and one 
feature of improvement is deserving of note, the better employ- 
ment at the house departments. One may be cited in illustration, 
those at the Duffryn. Six months ago only a couple of sets could 
be kept going, now, from the first of this month, no less than 
eighteen have been kept fully employed. Some more of the idle 
mills are being got ready. One at the Beaufort, which has been 
idle for a month, starts this week, and at the Worcester two are 
starting which have been laid off for years, The slight difference 
between employers and millmen at some of the works is being 
adjusted. The Upper Forest men have withdrawn their notices, 
and will be guided by the miners’ executive. All works are full of 
orders for a long time to come, and quotations firm. Last week 
56,275 boxes came from works. Shipment, owing to short tonnage, 
22,785 boxes. Present stocks, 229,971 boxes, 

Swansea shipments of tin-plates for July were 13,955 tons, as 
against 12,033 tons July, ’98. 

The tin-plate shipments at Llanelly indicate substantial improve- 
ment, pe show that the existence of a tranquil labour is of 
general benefit. In the three weeks ended June 30th, 12,583 tons 
of plates were exported, compared with 6337 tons for the same 
period in March, or an increase of 6246 tons. In July fifty-five 
vessels paid dues at Llanelly ; imports amounting to 4806 tons ; 
exports, 15,050 tons. 

I note that the Board of Trade has sanctioned the extension of 
the two training walls of the harbour by 1000ft. This work is in 
continuation of the scheme for deepening the channel. Swansea 
Harbour prospects continue to show rapid improvement. The 
exports for July gave an increase of 11,000 tons, and the surplus 
revenue for the seven months of the year totals £7948, 

There has been a steady improvement of late in the steam coal 
trade, and prices from being rather inclined to be easy are getting 
firm, with an upward tendency. Good business is being done in 
best and second-class steams, and a satisfactory increase is 
reported in the demand for dry and Monmouthshire coal. I have 
noticed of late a good run for small Monmouthshire in connection 
with the ironworks, which get a good percentage of their coking 
coals from that district. Small steams are again showing a 
tendency to advance, and the belief on Change is that this will 
be more pronounced as heavy shipments are taking place to the 
Continent, and a good demand setting in for bunkering. 

House coals are only in slight demand, and many of the colliers 
are taking their holidays, e patent fuel trade is easier, and at 
Cardiff 6d. less has been quoted for best brands, 

Closing coal prices this week at Cardiff, were as follows :—Best 
steam coal, 12s, 9d. to 13s, 3d.; seconds, 12s, to 12s, 6d.; drys, 12s. 
to 12s. 6d.; special smalls, 8s. to 8s, 6d.; best ordinaries, 7s, 3d. to 
7s. 6d.; seconds, from 7s.; best Monmouthshire, Cardiff ship- 
ment, lls, 6d. to 12s.; seconds, 10s. 6d. to 10s. 9d.; best house- 
holds, 13s, to 13s, 6d.; No. 3 Rhondda, 12s. 9d. to 13s, 3d.; 
brush, 11s. to lls. 3d.; smalls, 9s. 6d. to 10s.; No. 2 Rhondda, 
= bey to 10s. ; through, 8s, 6d. to 8s, 9d.; small, 7s, 3d. to 

s. 6d. 

Swansea prices :—Anthracite, 13s. 6d. to 14s.; seconds, 11s, 6d. 
to 12s,; ordinary large, 10s. to 10s. 6d.; small rubbly culm, 5s, 3d. 
to 5s, 9d.; steam coal, lls. 6d. to 13s,; seconds, 10s, 6d. to 
lls. 3d.; bunkers, 8s, 9d. to 9s. 3d.; small, 7s. 6d. to 8s. 6d. 
House coal: No. 3-Rhondda, 12s, 6d. to 13s.; No. 2 Rhondda, 
lls. to 11s, 6d.; through, 9s, 6d. to 10s.; small, 8s. 3d. to 8s. 6d.; 
all delivered f.o.b, Swansea cash, thirty days less 2}. 

Patent fuel, Cardiff, best brand, 13s. to 13s. 6d. Coke: furnace, 
23s, 6d. to 24s.; foundry, 26s. 6d. to 30s. 6d. Pitwood, 17s, 9d. to 
18s. Iron ore, 14s. 3d. to 14s, 6d.; for Tafna Rubio, 15s, 3d. to 
15s. 6d., Newport or Cardiff. 

Swansea prices: Patent fuel, 12s, 6d. to 13s, Coke: Furnace, 
23s, to 24s.; foundry, 25s. to 27s, 6d. Pitwood, 18s. 6d. to 19s, 
Iron ore: Tafna, 15s. 9d. to 16s,; Rubio, 16s, 9d. to 17s. 

One of the chief considerations for the starting of ‘‘ Dowlais 
Works on Sea,” at Cardiff, was the belief that shipbuilding = 
an extensive scale at that port was a certainty in the future. e 
idea has been revived of late by the successes of Cardiff ship- 
wrights. Itappearsthat amongst the latest was their employment on 
the Manacles, and now the Paris having been taken to Milford, her 
— is entrusted to a Cardiff firm. 

e death of Mr. R. H. Rhys, of the Aberdare Valley, has 


just taken place at the age of 81, He was the chief official at 

lwydcoed Works during the ownership of Mr. Fothergill, and at 
one of the earliest experiments with gun-cotton, in the forties, logt 
his sight by an accidental explosion. As a valuer of coal, land 
and ironworks property he was invaluable inall assessments, and 
was chairman of one of the largest Unions, that in the county of 
Merthyr, for a large number of years, 

I also announce, with regret, the death of Mr. Thomas Geo 
Davies, hydraulic engineer. He did excellent work for the Arm. 
strong Company at the Prince of Wales Dock, Swansea, and 
represented the firm in Buenos Ayres, Rotterdam, and many places, 
He was only in his 46th year. He was a native of Aberdare, 

The complaints of the Cardiff Railway men are now bei 
exceeded by those of the Great Western. At a large meeting on 
Sunday at Newport, Mon., the condition of the goods guards 
brakesmen, and shunters was discussed, and it was decided to 
memorialise Earl Cawdor, and to get enrolled under the society so 
as to press the claims by combination. The labour unrest of railway 
men threatens to be followed by the seamen, This week Mr, T, H, 
Wilson, M.P., visited Cardiff and Barry with the object of 
‘inaugurating a national movement for an augmentation of the 
wage rate and the improved condition of the seamen of the 
country.” Mr. Wilson deprecated isolated strikes, which had been 
tried and failed, but pressed for a national effort, and intended 
visiting every port in the kingdom to further this. One point of 
the hon, member’s was the inclusion of seamen in the Workmen’s 
Compensation Act. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

Last week’s iron trade over here was as brisk and healthy as 
could be desired, activity in demand showing no abatement, 
Makers of iron do not, however, care to ag large contracts 
now, partly because they expect to do better than at present in 
autumn, prices all tending upwards in a remarkable degree, and 
also because they have but little to sell, consumption being equal 
to and in many instances ih excess of production. Malleable iron, 
and more especially the various sorts of structural iron, are in 
exceptionally animated request, as the engineering and construc- 
tion shops continue to make heavy demands, ‘The Rhenish- 
Weetphatian iron foundries have, last week, resolved on a rise of 
M. 20 p.t. for castings ; retail prices were advanced 10 p.c. 

In the German coal trade prices all round are very strong, and 
roduction of eng:ne fuel has been raised to the utmost, neverthe- 
ess consumers consider themselves lucky if they can get enough 

coal to keep upa regular activity. Coal for house-fire consumption 
has, naturally, been but in limited request hitherto, but prices are 
generally well maintained. Output of coal in July of present year 
was, for the Ruhr district, 3,987,320+t., against 3,805,650 t.; for 
the Saar district, 603,350 t., against 568,790 t.; for Silesia, 
1,525,060 t., against 1,383,450t.; and for the three districts 
together, 6,115,730 t., against 5,757,890 t.; increase against the 
same month last year being, accordingly, 4°8 p.c. for the Ruhr 
district, 6°1 p.c. for the Saar district, 10 p.c. for Silesia, and 
62 p.c. for the three districts together. The total production in 
coal, during the first seven months of present year, was, for the 
Rubr district, 26,305,780 t., against 24,288,750 t. for the corre- 
sponding period in previous year ; for the Saar district, 3,983,670 t., 
against 3,825,540 t.; for Silesia, 9,274,750 t., against 8,567,180 t.; 
and for the three districts together, 39,564,200 t., against 
36,681,270 t. for the same period last year ; increase amounting to 
8°3 p.c. for the Rubr, and 4°2 p.c. for the Saar districts, while for 
Silesia it was 8°3 p.c., and for the three districts together, 7°5 p.c. 

There is nothing new to mention beyond what has been fast 
week reported concerning the general state of the Austro- 
Hungarian iron business, In all branches of the trade demand 
continues to improve, and quotations move upwards steadily. 

The fact that the decidedly rising tendency previously reported 
has continued, and even further increased, on the Belgian iron 
market during the week now past, shows that the position all 
round is exceedingly healthy and strong. For all sorts of pig 
iron the most brilliant demand has been experienced, 110f. p.t. 
being reported to have been quoted for foundry pig, and 90f. p.t, 
for forge pig. 

Bars are remarkably firm, both for home and foreign consump- 
tion, 185f. to 190f. Be being the oy quotations, The following 
figures show the difference 1 te bag the quotations for. July and 
August of present year and those for August last year :—Luxem- 
burg foundry pig, 105f. to 110f. in August, 85f. p.t. in July this 
year, against 56f. p.t. in August last year ; Luxemberg forge pig, 
80f., and 75f. p.t. this year, against 50f. p.t. last year ; Charleroi 
es. ig, 85f. and 80f., against 54f. in August last ; basic, 100f. 
an . p.t., against 65f. p.t.; merchant bars, No. 2, for home con- 

sumption, 190f. and 180f., against 132°50f. p.t.; bars, No. 3, 195f. 
and 185f., against 137 °50f. p.t.; bars, No, 2, f.o.b. Antwerp, 185f. 
and 175f. against 125f. p.t.; girders, for home consumption, 190f. 
and 180f., against 13: dor. p.t.; the same for export, 182°50f. and 
180f., against 127°50f. p.t.; angles, 195f. and 190f., against 135f. 
p.t.; plates, No, 2, for export, 200f. and 195f., against 135f.; the 
same for inland demand, 230f. and 225f., against 150f. p.t.; sheets, 
260f. and 225f., against 160f. p.t.; steel rails for export, 160f. and 
125f., against 105f. p.t. in August last year. The production of 
pig iron in Belgium shows an increase of 210,000 t., or 20 p.c., for 
the period from January to end of July of present year, and for 
July alone increase amounts to no less than 24,000 t., or 30 p.c., 
as compared to the same month in the year before, Total pro- 
duction in July of present year was 106,780 t., against 82,150 t. 
in July, 1898, of which 30,845 t. were forge pig, 9145 t. foundry 
pig, and 66,790 t. basic. 

French iron and steel makers are getting a good amount of 
orders and are very busy, generally. There is much stiffness 
shown with regard to quotations, 

The administration of the French Government railways has 
a to Creuzot the contract for a number of specially powerful 
ocomotives, 10°30 metres long, and supplied with brakes of the 
Wenger system. The order is to be executed by end of February 
next year, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, with prices firm, House coal con- 
tinues quiet. Steel and ironworks trade remains unaltered, with 
prices very firm. Tin and copper are both alittle easier. Exports 
for week ending August 12th were :—Coal: Foreign, 35,340 tons ; 
coastwise, 14,650 tons ; patent fuel, 1380 tons. Imports for week 
ending August 15th were :—Pig iron, 2130 tons; iron ore, 13,150 
tons; sulphur pyrites, 950 tons; scrap, 40 tons; pitwood, 1705 
loads ; one cargo deals, 

Coal:—Best steam, 12s.; seconds, 10s, 6d. to 10s, 9d.; house 
coal, best, 12s. 6d.; dock screenings, 8s. 6d.; colliery small, 8s.; 
smiths’ coal, 8s, 6d. Pig iron:—Scotch warrants, 66s, 8d.; hema- 
tite warrants, 70s. 6d. f.o.b. Cumberland: Middlesbrough, No. 3, 
63s. 8d, i. Iron ore :—Rubio, 16s. to 16s, 6d.; Tafna, 15s. 
to 15s. 6d. Steel:—Rails (heavy sections), £6 5s. to £6 10s; 
Py do., £7 5s. to £7 15s. f.o.b.; Bessemer steel tin-plate bars, 
£6 5s. to £6 7s. 6d.; Siemens steel tin-plate bars, £6 7s, 6d. to 
£6 10s., all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 15s, 6d. to 16s.; Siemens (coke finish), 16s, to 16s, 3d. 
Pitwood: 19s, London Exchange Telegram: Copper, £75 165s.; 
Straits tin, £142, Freights firm. 


TRADE AND BUusINess ANNOUNCEMENTS.—Mr, Charles D. 
Phillips, of Newport, Monmouth, proprietor of ‘‘ Phillips’ Monthly 
Machinery Register,” has just opened an electrical department to 
facilitate the purchase and sale of second-hand electrical plant.— 
Messrs, —— and Lange have moved to new offices at Parliament- 
mansions, Westminster. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 4th. 

FINANCIAL conditions encourage investments in 
all industrial channels, Industries are springing 
up with remarkable rapidity. Almost every 
industrial plant, big and little, throughout the 
country is adding to capacity. No statistics as to 
this increase is as yet available. Building opera- 
tions this year are estimated by some authorities 
to be 30 to 35 per cent. greater than for same time 
last year. ‘The enlargement of iron and steel 
plants is progressing at a rate that under other 
conditions might be considered alarming. The 
projection of new furnaces and mills is surprising 
the trade. Furnaces of 600 tons daily capacity 
have been started within a week. Rolling mills 
of unusual capacity have been started. Almost 
every old “‘ghost” of a furnace is being put in order 
te wake iron. Some twenty —_— rolling mills 
are being coaxed into line. Ore development is 
being hurried. Capitalists from this city are now 
in the lake region trying to pick Mi ore properties, 
Drills are being worked in possible places to find 
ore which it is believed exists. Labour difficulties 
at Lake points retard shipments. At the Hanna 
docks at Ashtabula, Ohio, 1000 men are out. 
There is a great scarcity of ore vessels. The next 
activity in finished materia) will be for structural 
material. Inquiries are now under consideration 
for 50,000 tons, of which one-half is for power 
houses in this city. Large quantities of pipe are 
being called for. Iron and steel plate mills are 
crowding their facilities day and night to be able 
to make effective certain promises to accept orders 
by September Ist. The summer demand for 
machinery is beyond all record, steam pumps 
and cranes leading. Electrical supply plants are 
especially busy. A contract for 32,000-horse 
power boilers is being awarded this week for use 
in this city. There is quite & rush to erect 
machinery shops and a corresponding demand for 
equipment. 


ENGINEERING NOTES FROM SOUTH 
AFRICA. 
(From our own Correspondent.) 

THE trade returns of the Cape Colony for the 
first six months of the year show how enormously 
every branch of trade has suffered from the 
recent political unrest, but the business in engi- 
neering and building material has undoubtedly 
been one of the most seriously prejudiced. A 
good deal of activity continues in railway plant 
and material, and further contracts are = har to 
be given out for the Cape Colony and the Orange 
Free State. 

In the gold-mining practice of the Witwaters- 
rand the principal feature of interest is the con- 
tinued development of the sorting idea. The 
economy which results from the adoption of 
proper sorting appliances is now accepted as 
proved, and they are now installed, to a greater 
or less extent, on nearly all the mines of the 
district. Some critics do not hesitate to assert 
that even in the case of the poorest mines, it pays 
to sort the ore brought to the surface, and the 
opinion seems to be general that the closer the 
—— of sorting employed the better the results 
obtained, As along with this reduction in the 
proportion of mixed ore crushed the tendency is 
to work properties upon an ever-increasing basis 
of stamping power, it is evident that the hauling 
and mining plants of the newest deep-levels will 
require to be of even more gigantic dimensions 
than the existing equipments. 

Discussion has been going on at one of the 
Witwatersrand technical institutes as to the 
relative efficiency of various types of pumps for 
mine shafts. Some of the speakers declared their 
preference for the old-fashioned Cornish engine, 
while others preferred various types of modern 
machinery. On the whole, there would seem to 
be a consensus of opinion in favour of the Cornish 
engine, so long as one knows the exact quantity of 
water to be pumped. 

Native labour supply has suffered from the war 
scare, and ‘‘ boys” are very scarce at the mines. 
The consequence is a further rapid development 
of the tendency to employ air-compressors and 
machine-drills in place of hand labour. Mine 
managers complain that there is no drill on the 
market small enough for satisfactory work in 
narrow stopes, and they are also indignant at the 
heavy charges made by manufacturers for renewal 
parts. This latter matter has, they say, a great 
deal to do with rendering machine drilling more 
expensive than the manual process, They urge 
that rock-drill makers ought to make it their 
business to see that their local agents carry a 
sufficient stock of spare parts and sell them at 
reasonable prices. As to the attempt which has 
long been going on to supersede compressed air 
by electrical drills, I believe that in spite of the 
thousands of pounds spent on experiments no 
advance of much importance has been made 
towards success. The chief defect of the electric 
drill is, that so much current is required to drive 
it that an appreciable rise takes place in the heat 
of the working. 


LAUNCHES AND TRIAL TRIPS. 


KuMara, screw steamer ; built by, C. S. Swan 
and Hunter, Limited ; to the order of, Shaw, 
Savill, and Albion Company, Limited ; dimen- 
sions, 438ft., 54ft. 3in., 32in. 10in.; to carry, 
100,000 sheep carcases ; engines, triple-expansion, 
82in., 54in., 863in., by 54in., pressure 1801b.; 
constructed by, Central Marine Engine Works ; 
refrigerating machinery by Haslam Foundry and 
Engineering Company ; trial trip, August 5th. 

_BaLakaNI, petroleum tank steamer ; built by, 
Sir James Laing and Son, Limited ; to the order 
of, Lane and Macandrew ; dimensions, 335ft., 45ft., 
294ft.; engines, triple-expansion, 244in., 40in., 
66in., by 40ia.; launch, August 8th. 

TOROA, coasting cargo steamer; built by, 
Allsup and Co., Preston; to the order of, 
Richardson and Co., New Zealand ; dimensions, 
140ft., 24ft., 10ft. 8in.; to carry, 400 tons; 
engines, triple-expansion, 14in., 23in., 38in., by 
24in., pressure 1801b.; constructed by, Allsup 
and Co,; trial trip, August 10th ; 105 knots, 
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*,* When inventions pre been “ communicated" the 
name and address communicating party are 
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lst August, 1899. 


15,669. The Truk Bitz Maniputator, 8. C. Roberts, 
Swansea. 

15,670. Traps, A. Menzies, Glasgow. 

15,671. Drivinc Gear, H. A. and H. T. Dawson, 
Coventry. 

15,672. SaniraRy Paper, H. T. G. Wybrow, Birming- 


ham. 
15,678. A Navicaste Arr Suir, G. B. Dusina, 


me. 

15,674. *‘ Breaks” for VELocipEpgs, J. Wakefield, Not- 
tingham. 

15,675. Froor Coverine, H. 0. Mooney, Kingston-on- 
Thames. 

15,676. Meters, J. E. Thornton and C. F. 8. Rothwell, 
Altrincham. 

15,677. Supports for GaLvaNomeTERS, J. H. May, 

London. 

15,678. The ‘‘CirpperR” Bucket Ear, A. E. Inman, 
London. 

15,679. Carryinc Apparatus, A. Waddell, Broughty 
Ferry, Forfarshire. 

15,680. Hzartus, R. Brown, Worcester. 

15,681. AntmaTED Picrurgs, W. C. L. Holland and W. 
P. Roberts, Morecambe. 

—_ ToastiInc Forks, E. Hentschel, Hudders- 
fi 


field. 

15,688. Umprevvas, J. H. Kinzett and F. R. 8. Eeles, 
Bradford. 

15,684. Brakes for Ventc.es, A. Birkitt and B. Clough, 
Bradford 


15,685. CRANK-DRIVEN Mecuayism, 8. P. Watson, 
Bradford. 
Covpiincs for Draw Cuarns, J. Mills, Shef- 


eld. 

15,687. Looms, T. Burrows, jun., and W. A. Jones, 
Manchester. 

15,688. Drivinc Gear for Cycies, R. J. Wilkinson, 
Manchester. 

Bortves, E. A. Matthias and W. H. Harrison, 

ive 
— AIN-PIPE Tops, C. Willis and A. Bates, Hali- 


ax. 
15,691 Mitt, A. Raymond, Glasgow. 
Heatinc by Stream, J. Jeffreys, 
ndon. 
15,693. Lens Screen, C. T. Belbin, Shrewsbury. 
15.694. Lens Screen, C. T. Belbin, wsbury. 
15,695. InTeRNAL ComBusTION J. Southall, 
Worcester. 
15,696. Incanpescent Gas B. Pordes, 


London. 
15,698. Cuain MiLt Banpine, E. Madeley, Birming- 


n. 
15,699. Exgcrrica Fuse Ovtrit, H. E. Davis, 


mdon. 

15,700. Makino Puttgy A. Prentice, Bir- 
mingham. 

15,701. Boors, P. E. Marlow and J. Marlow and Sons, 
Ltd., Birmingham. 

15,702. Trawt Nets, H. R. Mortell and A. Robb, 


mdon. 

15,703. Borters, J. McIntosh and G. W. Metcalf, 
Leyton, Essex. 

15,704. Cycte Sappies, D. M. McKinlay, Palmont, 
Stirlingshire. 

15,705. Evecrric Mergers, J. H. Barker and J. A. 
Ewing, London. 

15,706. Specraciss, W. 8. Boult, London. 

15,707. Gas Stoves and VentiLaTors, H. M. Williams, 

ndon. 

15,708. and REvoLvine Piston Motors, H. M. 
Williams, London. 

15,709. Water Separator, C. W. Baker, London. 

15,710. Water Gavogs, H. K. Gilbert, London. 

15,711. AuTromaTIcALLy Stopprne Trains, G. Dewhirst, 
London. 

15,712. ApvERTIsINc O. Bartley, London. 

15,718. PHorograpHic DisH or Tray, . Levi, 
London. 

15,714. Game, A. O. Browne, London. 

15,715. Derence against TorPEpo ATTACK, G. H. Jones, 
London. 

15,716. Reaucatine the Suppty of Arr to FuRNACcEs, 

. A. Mower, London. 

15,717. Fusiste Cur-outs, The British Thomson- 
Houston Company, Limited, and E. B. Wedmore, 
London. 

15,718. Storinc, &c, Liguips, C. Joly, 


London. 
15,719. Apparatus for Linen, C. 8. Crabtree, 


ndon. 

15,720. Etgctrric Arc Lamps, Crompton and Co., 
Limited, A. J. Hodgson, and C. F. Tubbs, London. 

15,721 Fires for Binpinc Pampuuets, P. Ladewig, 
London. 

15,722. Motor Venicirs, B.C. Hicks, London. 

15,723. Typgweitinc Macutnges, H. H. Lake.—(The 
Imperial Writing Machine Company, Limited, 
Canada.) 

15,724. Rorary Enornes, J. Spence, London. 

15,725. WuistLe ALARMS, H. H. Lake —(Butcher Signal 
and Alarm Company, United States ) 

15,726. Urrtisine Waste Propucts of Corrs, L. Hesse, 


ndon. 
15,727. Luspricatine Cuarns of Cycies, T. B. Andreaf, 
ndon. 

15,728. Srgam Generators, A. L. Lefebvre, London. 

15,729. Apparatus for Dryinc Faseics, H. Krantz, 
London. 

15,730. AppaRatvs, L. Gabillard and L. 
Rousseau, London. 

15,731. Crear Cutters, F. W. Golby.—(4. Bensch, Ger- 
many ) 

15,732. Renpesinc Writinec, Ingrapicase, S. J. 
Monow, London. 

15,733. Hicu-speep G. P. B. Hoyt, London. 

15,734. Firrproorina Compounns, E. Rueff, London. 

15,735. WaTER-TUBE Bor.ers, J. 8. and J. L. White 
and A. Forster, London. 

15,736. VARIABLE-SPEED Gear, A. E. Farrow, London. 

15,787. Cottina Errects in JACQUARD PLusHEs, O. 
Hallensleben, London. 

15,738. HyprauLic Comprgssors, P. G. de Schodt, 
London. 

15,739. Stzam Compressors, P. G. de Schodt, London. 

15,740. PNEUMATIC J. Kimman, London. 

15,741. Steam AtomisErs, B. W. E. Gri¢p, London. 

15,742. Borter Doors, H. G. Tidemann and E. D. 
Meier, London. 

15,743. Drop Foratne, W. R. Howe, London. 

15,744. ELecrric Recutatine Switcues, O. D. Lucas, 


mdon. 
15,745. Crasps, B. G. Clark, London. 
15,746. Apparatus for Mgasurine LiqutD, M. Bieler, 


London, 

15,747. Drivinc Mecuanism for Cycies, W. H. Tom- 
kies and W. C. Webb, London. 

15,748. Manuracturinc Paper, W. L. Wise.—(Hoj’- 
nungsthaler Papierfabrik A. and R. Geldmacher, Ger- 
many.) 

15,749. Stop-cocks, J. J. Royden.—(H. M. Dunlap, 
United States.) 

15.750. Maxinc Szat J. J. Royden.—{M. &. 
Biersach, United States.) 

15,751. C. Habild and 
M. Jungnickel, Liverpool. 

15,752. CLEANING Papers on WALLS, &c., J. Foster, 


London. 


15,758. Puorocrapus in Naturat CoLours, A. J. 
Boult.—(Z. D. du Hauron, France. 

15,754. ReFRIiGERATING Process, A. J. Boult.—(C. 
Krausse, Germany.) 

15,755. Desrroyinc Sotip A. E. Bréchot, 


ndon. 
15,756. for TRaNsMITTING Power, L. Ripault, 


on, 
15,757. Liyra for Lerrers, J. Biehler, London. 
15,758. HicH-sPEED Printina Macuings, P. Dvorak, 


ndon. 
15,759. Pris Cusuions, L. Kupfer, London. 
15,760. SELF - LIGHTING Gas Burners, F. Zacher, 


London. 
2nd August, 1899. 


15,761. RamroaD COLLISION PREVENTER, J. B. 
Mitchell, Weymouth. 

15,762. TiGHTENING Fencinc Wirgs, W. G. Elder.— 
(D. Donald, New Zealand.) 

15,768. Hotpinc Cuaxs, J. O. Spong, London. 

15,764. Tea Ketries, W. Brandon, ingh 

15,765. Purirication of Sewacr, C. J. Whittaker, 
Liverpool. 

15,766. TROLLEY CHANGER and Guipe, J. W. Oldfield, 
Bradford. 

15,767. AceTyLENE Lamps for Cycies, G. W. Mohr- 
stidt, Birmingham. 

15,768. APPLIANCE for CorKING Casks, T. 8. Carus, 
Blackburn. 

15,769. Feepinc O1t into Cyiixpers, J. W. 
Brown and T. Buckton, Halifax. 

15,770. Drawine Frames, J. Barbour, Halifax. 

15,771. ReauLaTinc Speep of Enainges, T. Buckton 
and J. W. Brown, Halifax. 

15,772. SeamMLess Tunes, E. L. Cooper, 
Chesterfield. 

15,778. CarRiaGE Couper, J. Farnsworth, Sheffield. 

15,774. Cicaretre Casgs, A. H. Plante, Birmingham. 

15,775. Trap for Rats, T. Stanton, Bristol. 

15,776. SappLe-pins for J. Barrett, Man- 
chester. 

15,777. Toy Game, O. J. Meacock, London. 

15,778. Ark Compressors, G. N. Haden and Sons, 
Trowbridge, Wilts. 

15,779. Hanp-bac for Games and Sports, E. M. Thorp, 
Manchester. 

15,780. LetreR Firs, C. Ankers, Liverpool. 

15,781. Cyciists’ Trouser Cuiips, J. Tweedle, Liver- 


pool. 

15,782. Rocxine Cuairs, H. W. Searle, Liverpool. 

15,788. Hanpie for Straps, T. W. Lesslie and A. W. 
Brewer, London. 

15,784. Water Puririers, P. Schreck, Manchester. 

15,785. Rim Brake for Cycizs, F. W. Bywater, Birstall, 
near Leeds. 

15,786. for Venicies, A. Sommer, Manchester. 

15,787. Sprina Liyxs for Carriaces, T. Gare, Man- 
chester. 

15.788. Apparatus for Ecos, J., A., and G. 
Lyons, Manchester. 

15,789. Soret Hinoes, C. A. Day.—(G. 
Smart, United States.) 

15,790. Corus Lings, L. Hooton, Doncaster. 

15,791. Firing Recutator for Borters, A. Dodgson, 


lasgow. 
15,792. LocKkInG Brake for Goops Barrow, T. Drew, 
London. 
15,798. Printine, J. 8. Morriss.—(C. Scholz, Germany.) 
for Srrewine Manvrg, M. Liesegang, 
mdon. 
15,795. Automatic Couptines, F. W. Golby.—(4. H. 
Reissle, Germany ) 
15,796. Drivinc Gear of Cycies, J. Harrington and J. 
Griffiths Birmingham. 
15,797. Macurngs, C. McCormac and G. F. 
Smith. London. 
Errectinc Rotary Morton, J. Gregory, 
mdon. 
15,799. SuspEnDING Cups, A. A. Fris, London. 
15,80. Steam to Macuinery, L. Simp- 
son, London. 
15,801. Hats, L. E. Naundorf, London. 
15,802. Droporisinc Propucers, H. Stone and W. 
White, Birmingham. 
15,808. Waist-Banps, M. Mirus, London. 
15,804. Enamet, E. P. C. Willems, London. 
15,805. for TvuBEs, J. Haddan.—(W. J. 
Bickford, Germany.) 
15,806. Automatic DeLivery J. Grice, 
London. 
15,807. Terminats of Execrric Bartrerigs, A. C. 
Wright, London. 
15,808. Lirg-savine Bett, F. Krajoa, London. 
15,809. AgeaTiIne Liquips, C. W. Fuller, London. 
15,810. Picrurg Frame, A. E. Emdin, London. 
15,811. Fuyinc Macaines, L. W. Broadwell. — (A. 
Weezera, Austria-Hungary.) 
15,812 Locks, J. C. Ralls, Bristol. 
15,818. Couptines for RatLway J. 8. D. 
Shanks and R. Kelly, jun., Belfast. 
15,814. Lirrmnc Jacks, A. L. Marcotte and M. A. 
Legros, London. 
15,815. Optaininc Ammonia, H. Fischer, London. 
15,816. ELectRo-MaGNETIC Brakes, A. Wilde, 
London. 
15,817. TaBULAR ATTACHMENTS for TYPEWRITERS, G. 
Farwell, London. 
15,818. ENDLEss CHAIN-AND-BUCKET B. C. 
T. E. Boyesen, London. 
15.819. Ong-way J. Mealor, London. 
15,820. Lecornes, J. H. , London. 
15,821. for Fastgninc Suret Fronts, A. C. 
Pryke, London. 
15,822. ELecrric SCBMARINE SIGNALLING Devices, D. 
Orecchioni, Liverpool. 
15,823. WatrRPRooF Coats, J. Muck, Manchester. 
15,824. Cuuck for Rock-DRILLING Macuings, J. H. 
Smith, birmingham. 
15,825. Cameras, F. E. Shedd.—(The 
Vive Camera Company, United States.) 
15,826. GENERATING ACRTYLENE Gas, E. Riotte, 


mndon. 

15,827. Couptines for Carriacgs, G. F. 
Hopkins, London. 

15,828. Packinc Rinos, A. J. Boult.—(F. A. Thoenes, 
Germany.) 

— AUTOMATIC WHEEL-LOCKING Devices, A. Mills, 
London. 

15,830. Trouser Stretcuers, A. J. Bouit.—(4. B. 


15,832. Hammers, W. E. and W. J. Lloyd, London. 

15,833. CLEantnc Winpows, C. G. Litten, London. 

15,834. Sprine HaNDLE-BAR, W. Healy and J. Williams, 
London. 

15,835. Trap for Figs, T. Ferguson, London. 


15,854. PropeLier Suarts, D. B. Morison, Hartlepool. 

15,855. Propetters for ActruaTine Sips, R. P. Mat- 
thew and W. Henderson, Dundee. 

15,856. TeLescore Tube, J. Mason, Dublin. 

15,857. Typewritinc J. Giinther, Berlin. 

15,858. TestInc Pneumatic Tupxs, A. Ellenger, Dar- 
sham, near Saxmundham, 

15,859. KNirg-CLEANING Macuines, J. P. Jackson, 
Liverpool. 

15,860. Macuings for CLEANING Boovs, J. P. Jackson, 
Liverpool. 

15,861. CoLourRED Puotocrapny, G. J. Sershall and A. 
F. Biddle, birmingham. 

15,862. Daivine and Brake Mxcuanism, W. H. Meri- 

eld and F. Macdonald, Birmingham. 

15,863. Vicnetres, G. J. Sershall and A. F. Biddle, 
Birmingham. 

15,864. AcTinomETER, G. J. Sershall and A. F. Biddle, 
Birmingham. 

— ILLUMINATED ADVERTISING Mepiums, H. W. Cox, 


gham. 

15,866. Paintinc, W. Rumney and Co., Ltd., and A. 8. 
Young, Manchester. . 

15,867. Printinc, W. Rumney and Co., Ltd., and J. 
Young, Manchester. 

15,868. CoupLincs for Rattway Wacons, J. W. Cottier, 
Manchester. 

15,869. Separator, J. E. Edwards, Liverpool. 

15,870. Apparatus for Water, R, Ridgway, 
Manchester. 

15,871. Inxinc Apparatus for Macuings, H. Rams- 
bottom, Manchester. 

15,872. FrnisHinc TEXTILE Faprics, A. Thomson, 


ord. 
15,873. Securinc Tires to Cycix Rims, T. W. Jones, 
London. 
15,874. Lamps, G. H. W. Davis, Birmingham, 
15,875. WHEEL Tires for VeHicixzs, C, H. Bramptcn, 
Birmingham. 
7, Trusses, C. E. Payne and J. Martin, 


ndon. 
15,877. ScREW for E. F. Jones, 
London. 
15,878. HorsesHoss, J. F. Radford, Bristol. 
15,879. Borris, J. B. Dwyer, London. 
15,880. GoveRNING Suips’ Ruppers, J. Christensen, 


London. 
15,881. Covers for Passencers, C. Brawn, 


on. 

15,882. SWITCH-OPERATING Apparatus, 0. D. Lucas, 

mdon. 

15,883. Beis, F. Dick, London. 

15,884. Pump, P. Hoeppner, London. 

15,885. Vatves, P. Sylbe, London. 

15,886. Propuctine CuEemicat Comrounps, H. E. 
Newton.—({ The Farbenfabriken vormals Friedvich Bayer 
and Co., Germany.) 

15,887. Removine Sgats, G. C. Vaughan and Vaughan 
and Brown, Limited, London. 

15,888. Batis, A. R. Bieinl, London. 

15,889. CistgRN VaLves, A. J. Boult.—(F. Wangelin, 


Germany.) 

15,890. Means for Oprarnine Stack Errects, J. Mills, 
London. 

15,891. MECHANICAL Musica INsTRUMENTS, P. Riessrer, 


London. 
15,892. Toot for SmootHixc Woop, J. J. Bryant, 


mdon. 

15,893. Repucine VaLvgs, P. Menz and M. Sponkolz, 
London. 

15,894. TypE-wRITING Macuinzs, H. J. Haddan.—(N. 
R. Marsham, United States.) 

15,895. Macnetic Compassgs, H. J. Haddan.—(C. Heit, 
France.) 

15,896. Cramps, J. A. Wyles, London. 

15,897. Locks, J. Gehle, London. 

15,898. SEPARABLE Leporrs, H. G. Razall and H. 
Swalley, London. 

15,899. Vortne Macuings, J. B. Weigand and F. A. 
Lonsdorf, London. 

15,900. Cock for SgLF-LIcHTING Buryers, A. Bach- 
meyer, London. 

15,901. for BEvELLING Gxass, M. Johannet, 


London. 

15,902. J. Johnson.—(Z. Hornand R EB. 
Drinhaus, United States.) 

ae Devices, P. G. Wentzel and A. Damitz, 

mdon. 

15,904. TransrorMeR Boxes, A. J. Lawson, J., D. 
Dallas, and E. T. Goslin, London. ? bs 

15,905. SwiveL-action Cuttivators, F. M. Higgs, 


London. 
15,906. Lirg-savinc Appirances, H. Aylmer, 


London. 

15,908. Pursgs, W. J. Downes, London. 

15,909. Boarps for Dresses, A. G. Theed, 
London. 

15,910. INTERNAL ComBusTION EnNciInEs, E. Ruud, 
London. 

15,911. ELEcTRo-MaGNETIC Apparatus, W. F. Jones, 


15,912. ADvERTIsSING Devices, &c., W. F. Jones, 
London. 

15,913. ADVERTISING Devices, A. H. Harrison and H. 
Huddleston, London. 

15,914. OpgRatiNG Devices for Autocars, F. H. Briggs, 
Liverpool. 

15,915. Hoists, J. H. Pentland and H. N. Carroll, 
Liverpool. 

15,916. Sprayinc the Tonevuz, G. C. Dymond — 
(Johann Maria Farina gegeniiber dem Hansa-Plat:, 


Germany.) 

15,917. Pygumatic Packtnes for Piston Rops, &c, 
R. E. Byle, H. A. Fillmore, and R. H. Nicholson, 
London. 

15,918. CHECKING WoRKMEN’s Time, C. J. Morehouse, 


ndon. 

15,919. Sgcurtnc to Steepers, A. Schmidt, 
ndon. 

15,920. CoupLines, J. Hastie and J. Robinson, 


ndon. 
15,921. Apparatus for STARTING Racks, C. A. Chayman, 
mdon. 

15,922. Frre-aLarM Apparatus, J. G. Lorrain.—(F. 
Gray, United States.) 

15,923. Stace AppLiancss, E. Zanfretta and H. Neu- 
mann, London. 

15,924. Docks, F. Good, Londor. 

15,925. Cycte Brake and Lock, L. Taffurelli, 
London. 

4th August, 1899. 
15,926. Presses, F. J. Barrett and S. T. Osborn, 


Frarpton-on-Severn, Gloucestershire. 
15,927. Tongs for Roap VEHICLES, J. Whitehead, Bir- 


15,836. ConnectiInc Drivine Straps, E. Tomli 
London. 

15,837. Revotvine Cuair, A. Wegener, Rutherglen 
Lanarkshire. 


15,888. Device for Cooxinc Porposss, J. M. Hollins- 
head, London. 
15,839. ADVERTISING, T. R. Dewar, London. 
15,840. AuTomaTic CoupLines, C. A. Bond, London. 
15,841. Device, J. Sheppard, London. 
15,842. SEPARATING Grarn, A. P. Towl, London. 
15,843. Drivine Gear, R. B. Ransford.—(La Société de 
Dietrich et Cie., Germany.) 
— Rotary Enorngs, D, Carter and C. J. Smith, 
naon, 
15,845. Inrustons of Correr, H. Eschwege, London. 
15,846. PNEUMATIC-TIRED WHEELS, F. A. Eliis, London. 
15,847. Strrrine Device, H. W. N. Ahrens, London. 
15,848. AuxiLIaRY Jaws for Vices, O. Petermann, 
London. 
15,849. Pumps, R. 8. Lloyd and S. Davies, London. 
15,850. Matcugs, 8. A. Rosenthal, London. 
15,851. TorPEpogs, E. Kaselowsky, London. 


8rd August, 1899. 
15,852. J. T. Leighton, Glasgow. 
15,853. CLutcH Drives, C. H. Guest and C. H, Bright, 
Ockbrook, Derbyshire. 


15,928. CLutcuEes, W. A. Lloyd and C. Tunstall, Bir- 


ing 

15,929. Luceacr Carrisrs for C. Mackay, Bir- 
min, 

15,930. Beams, W. E. Hipkins, Birmingham. 

15,931. Ruppers, J. M. Thomas, Liverpool 

15,982. Coupiincs, J. 8. Prentice and D. Cairney, 
Glasgow. 

15,933. Hotp1nec ARTICcLEs, J. D. Ameniibar, 
Birmingham. 

15,984. VaLves, F. Hewitson and J. O. Whitaker, Man- 


ester. 
15,985. Crostnc Borries, C. Carr, Newcastle-on- 
e. 
15,986. A New Foro of ‘‘Hay Turner,” H. A. Small- 
man, Dublin. 
SHoz WEAR-RESISTING Piate, R. C. Smith, 
ristol. 
15,988. Motors, T. W. Barber, Ffrith, near Wrex- 
ham. 
15,939. CRANK-DRIVING H. Heaton and 
E. Neild, Manchester. 
15,940. The Fire Extincrevr, 8. Fryer, 


Leeds. 
15,941. Automatic Coupier, W. J. 
Hewitt, Sheffield. 


at 
at 
st 
d 
f 
‘ 
d 
London. 
15,697. SuHutTrinc orr the Suppty of Fiuip, L. da 
Rozir, F. W. Aldrich, L. P. Cote and H. A. Hatch, Po 
London. 
15,907. Corner Pieces, H. Simon, 
Walter, Germany.) 
15,831. Cottars, BH. E. Henderson, London. 
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PNEUMATIC Tires for G. PD. Smith, 
14, 48. Commo Hottow Grass Opvects, F. H. Becker, 


Rattway G, W. Tucker, 

ris’ 

15,945. Stitis, J. D. Morrison, Aberdour, Fifeshire. 

15,946. Cycie Sappixs, J. Rae, Heck Lockerbie, 
Dumfrieshire. 

15,947. Winpow Sasugs and Frames, W. Taylor, 


Glasgow. 
to Rest for Incunators, W. J, Wilson, 
rrard's Cross, Bucks. 
15, Tre Tas for Suirts, H. Adams, 
ndon, 


15,950. ARTIFICIAL Back GRounDs for PHOTOGRAPHS, 
T. R. Watson, Aberdeen. 

15,951; Contarners for AERATED Liyuips, V. E. J. 
Durafort, London. 

15,952. Motor H. F. Eastman, London. 

15,953. Tospacco Piper, W. C. Cunningham, London. 

15,954. Fans for Suppiyrna Arr, R. 8S. Richards, 
Ealing. 

15,955. _ of ALconotic Liquors, J. Slee- 
man and 8. White, London. 

15,956. Motors, C. Thérye, London. 

15,957. Gotr Batts, F. W. Hotham, London. 

15, 958. Apparatus for Hgatino, J. C. W. Stanley, 
London. 

15,959. AmMusition Hoists, A. Reichwald.—(The 
firm of Fried Krupp, Germany.) 

15,960. HoLpER for Virws, B. Dukes.—(C. Zorn, Ger- 


many. 

15,961. Coats and Simirar Garments, E. E. Beegle- 
myer, London. 

15,962. Cottars of Fur, A. Blumenthal, London. 

15,963. Fasteninos for Vets, H. Parsons, London. 

15,964. VenTILaTING BuiILpINGs, F. R. and J. J. 
Coady, Kingston-on-Thames. 

15,965. ADVERTISING MEpIvuMm, B. W. Hird, London. 

15,966. Hovusk Mazss, L. Ridley and H. Dickin- 
son, London. 

15,967. Arc Prosectinc Lanterns, L. Kamm, 
London. 

15,968. Priventinc Booxs from being Opgnzp, J. 
Ruddock and W. Ward, London. 

15,969. VARIABLE SPEED-GEAR for Cycigs, J. Duval and 
P. Cart, London. 

15,970. MxaNs for PROPELLING Suips, H. J. Haddan.— 
(A. R. Weisz, H. I. Stockwell, and F. G. Fullgrag, 
United States.) 

15,971. Bortnc Screwinc Hulse and Co., 
Limited, and H. Bates, London. 

15,972. Constavction of Hanp Lamps, J. Scott, 
London 

15,973. ConNECcTING Rotary Fans with Motors, 8. C. 
Davidson, London. 

15,974. TOMATIC RalLway Coup.ines, A. R. Thom, 

mdon 

15,975. Wacons for STREET CLEANING PuRposEs, T. 
Hill, London. 

15,976. Zinc-BEARING ORkE3, A. M. Clark.—({d. E£. 
Savage, New South Wales.) 

15, at PropucTion of ACETYLENE Gas, W. Higgins 

d H. Sandilands, London. 

15,978 Gas ENGINES, W. Higgins and H. Sandilands, 
London. 

15,979. Supports for Bicycies, C. Metcalfe, London. 

PortaB_e Ralts for Enornis, J. A. Mays, 

mdon. 

15,981. Sarzty Hooks, H. G. Woodford, London. 

15,982. Ort Motors, The Delecroix Motor Syndicate, 
Limited.—(NX. dela Croix, Belgiuvia ) 

15,983. TRANSFORMING RHopots into Dvgsturrs3, ©. 
Imray.—( The Farliueerke vormala Meister, Lucius, and 
Bruning, Germany.) 

15,984. Batt Brarinos, E. Theisen, London. 

15,985. ConstRucTIoN of Pieces of ORDNANCE, V. 

thholz, London, 

15,986. Fiask for Bicyci’sts, G. Tucholski, London. 

15,987. Hypro-carBon Enoings, H. Wegelin, London. 

15,988. Removat of Town Rervsr, H. Sefton-Jones.— 
(La Société Anonyme de Engrais Completa, France ) 

15, for Drepcinc, G. F. W. Hope, 


15, 990. (ce C. C. Inskeep and J. E. 
Chambers, Liverpool. 
Drivine CLutcHes, W. E. Poole, Birming- 


15,992. Locks, G. H. Steinforth, London. 
to be in Swimmine, J. F. Wiebke, 
mdon. 
15,994. ReFrnine of T. Macalpine, London. 
15,995. of RerricERators, 8S. Briggs, London. 
15,996. SounD-LocatTixc Drvicrs, H. H. Lake.—(A. 
M. Goodale, United States.) 
15,997. Cycte Rim Brake, N. Thorning and E. A. 
arvis, London. 
15,998. Fitters, J. E. Bousfield.—(G. <A. Abbott, 
Victoria. 
15,999. ADDING Macuings, R. C. Craig, London. 
16,000. Hotpers for Rotary Cuttrrs, M. Robinson, 
London. 
16,001. MANUFACTURE of Parts of Cycrzs, J. V. Pugh, 
ondon. 
16,002. Propucinac ACETYL#NE Gas, G. Seagrave, 
mdon. 
16,003. R. Barbet, London. 
16,004. Oi_eRs with RerractaB_e Spovts, L. Hirsch, 
London. 
5th August, 1899. 


16,005. INCANDESCENT ELEctric Lamps, A. Swan, Man- 
chester. 

16 006. CisteRN, J. C. Getting —(J. Olivero, Argentine 
Republic.) 

16,007. Savinc Lire on Water, A. Strong and W. 
Drysdale, Barrow-in-Furness. 

Toracco Pipes, P. J. D. Tossens, Birming- 
har 

16 009. Macuine Toots for Strong, C. and 
E. Collins, Manchester. 

16,010. Rotter Brarincs, W. Houldsworth, Man- 
chester. 

16,011. Corn-FREED Apparatus, C. Wray, Bradford. 

16,012. PoLaRiscopg and J. Anderton, 
Birmingham 

16,018. RzELs, 'R. Woods, Liverpool. 

16,014. Drivinc GEAR of *VELOcIPEDES, R. J. 
Wilkinson, Manchester. 

16,015. Puce Strarners, S. Milne, Glasgo 

16,016. EXPANDING TABLES, J. H. Bailey. and W. T. 
Manton, Birmingham. 

16,017. Mgat and Pouttry Extracts, W. J. Clapp, 
Birmingha ™m. 

16,018. Macuine, K. C. Goodman, 


tol. 
16,019. Rotter Enp fcr Butnps, J. Williams, 
Aberystwyth. 
16,020. ARTIFICIAL Furt, T. H. Gittings, Live 1. 
16,021. RenpERING CLoaks Impervious to WarTER, 
. H. Brice, London. 
16, 022, EXPLosion Evornes, W. and K. A. Rowbotham, 
Teddington. 
16,023. Bractne Jack for Boots, 8. F. and J. T. Law, 
and R. Smith, Northampton. 
16,024. SasH Potteys, R. Clayton and E. Crump, 
Duffield, near Bilston. 
16,025. Brake for Front Cycie Wuexrt, G. H. Wait, 
Leicester. 
16,026. ENAMELLING, 8S. Thompson, J. McEwen, and 
. Mees, Wolverhampton. 
16, 027. Lirts, W. R. Hay, Nottingham. 
16,028. BLorrinc APPLIANCE, J. M. Grant, Burnley. 
16,029. WEAVER’s REED-HOOK Hover, C. ‘and J. West, 
rwen, Lancs. 
16,080. Brake SHoks, J. B. Terbell, Glasgo 
16,031. Hotper, A. Burnett, 
16,032. Hover for Suipixa Winpow Sasues, W. 
Barclay, Glasgow. 
16, —— Liquip Meter, T. H. J. Smithson, 
maon. 
16,034, WATERTIGHT Doors for Sutps’ BuLKHEADS, J. 
Broadfoot, Glasgow, 


16,085. Ria Brake for Cyoigs, A. Sharp, London. 

W. B. Johnson.—(J. 4. Faux, United 
tates. 

16,037. StipE Morton for JACQUARD BARRELS of WEav- 
aed Looms, G. C. Cartwright, Kilmarnock, Scot- 


and. 
16 wy Cicar Boxes, F. H. Richardson and T. H. 
March, Birmingham. 
16,039. SMoxINe Prprs, J. Darling, Glasgow. 
16,040. E:ectric Detonator Fusss, G. Smith and D. 
Corrie, Glasgow. 
16,041. Score INDICATING MECHANISM, A, 
Batchelor, London. 
16,042. Patent Doc J. Smith, Preston, 
ncs. 
16,043. Sotrp Mera Bars, A. E. Beck, London. 
TIRE-INFLATING Pumps, H. Lucas, 
ndon. 
16,045. Currine the of Caains, C. R. 
Garrard, London. 
16,046. DiscHaRGE ATTACHMENTS for Pipgs, H. 
Lucas and T. Bache, London. 
16,047. VentiLatinc Raitway Carriacss, W. Sher- 
man, London. 
16,048. Cyciz Braxgs, J. Macey, London 
16,049. WasHinc CHINA Grass, and J. F. 
's, London. 
16,050. PorTLAND Cement, C. von Forell, London. 
Povucn, C. Grundwurcel, Forest Gate, 


16, 052. and Invoice Enve opr, A. E. Smith, 
Forest Gate, Essex. 

16,053. [LLuMINaTING for INCANDESCENT Gas 
Licutrse, J. Apt, London. 

16 054. Straps, N. Buxton, London. 

16,055. ELecrric Switcues, W. F. Jones, London. 

16,056. Gas Ionirgers, L. Friedeberger and The 
Vulkan Gesellschaft ftir Selbstziindende Glih- 
korper mit beschriinkter Haftung, London. 

16,057. Baskets, G. Waldschmitt, Liverpool. 

16,058. PLovers, F. Keller and A. Kiel, Liverpool. 

16,059. Brake for PeERamMsBuLaToRs, J. A. Birch, Man- 
chester. 

16,060. Firtines for Bracers, 8. and F. Taylor, and 

° Dyson, Manchester. 

16,061. Enpiess Rinos, F. C. Parish, Bir- 

16,062 E.ectric Licur Fuitrincs, H. H. Cooper, 

nion. 

16,063 Seats for SHors, H. C Russell and C. F. 
Latham, London. 

16,(64. BaLtot Papers J. Vale-Lane, Londo. 

16,065. CompREssiING GRANULAR Susstancegs, Siemens 
Bros and Co., Limited.—( Siemens and Halske Aktien 
Gesellschayst, Germany.) 

16,066. Puriryinc Water, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien Gesellschajt, 
Germany.) 

16,067. ALKYLATING DIALKYL-RHODAMINES, ©. Imray. — 
(The Farbirerke vormals Meister, Lucius, and Briining, 
Germany.) 

16,068. ALKYLATING DIALKYL-RHODAMINES, O. Imray. 
—AThe Farbicerke vormals Meister, Lucius, and Briin- 
ing, Germany.) 

16,069. VELocipEDEs, J. Jackson, Birmingham. 

OsraInInc Motive Power, W. Dennett, 

mdon. 

16,071. Key Bits, C. T. Schweizer, London. 

16,672. Ggartne for Moror Viuicues, E. J. Penning- 
ton, London. 

16,073. SELF-PROPELLED VkHICLES, E. J. Pennington, 
London. 

16,074. Lapgrs, 8. H. Crocker, London. 

16,075. Frep-waTeR Hearers, L. M. G. Delaunay- 
Belleville, London. 

16,076. Fastenina of Boots and Suogs, G. Stevens, 

ondon. 

16,077. Musica Instruments, T. F. Smith, London. 

16,078. MatcH-noxes, A. Jones, Bangor, North Wales. 

16,079. Fugx, C. 8. Cochrane, London. 

16,080. CarnpureEttors, A. J. Boult.-(Z. Longuemare, 
France.) 

16,081. Luspricatinc Presses, A. J. Boult.—(W. 
Michalk, Germany.) 

Brake Mecuanisq, W. J. Lloyd and W. Priest, 

ondon. 

16,088. ConTROLLING Devicss for ELecTRIic CURRENTS, 
H. Cuenod, London. 

INTERNAL ComBusTION Motors, E. V. Buchet, 

mdon. 

16,085. CHanoine the Tracers of SouND-REPRODUCING 
‘APPARATUS, G. Korytowski, London. 

16,086. DIsTRIBUTING MECHANISM of ENGINES, 
C. Bonjour, London. 

16,087. SELF-pLAyING Musica InstRuMENTS, R. W. 
James.—(H. W. Shonnard, United States.) 

16,088. SecurING Doors in an OpEN Position, H. F. A. 
Lohmann, London. 

16,089 Butiets for Smatt-arms, &c., C. 8. Walker, 
London. 

16,090. Doors, J. M. Leaver, London. 

16,091. ELectrricat Apparatus, J. Richardson and H. 
Ramsbottom, London. 

16,092. FIRE-EXTINGUISHING APPARATUS, 8S, M. Stevens, 
London, 
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16,093. Fitter Presses, C. Vogelsang, London. 

16,094. ELECTRICAL TELL-TALE System, A. Eckstein 
and H. J. Coates, Salford. 

16,095. Surprise ADVERTISER, W. H. Hatfield and P. 
H. Hulbert, Seacombe. 

16,096. Cask Taps, J. Johnson, Birmingham. 

16,097. ManHoLE Covers, J. Johnson, birmingham. 

16,098. RENDERING Woop NoN-INFLAMMABLE, 
Cowper-Coles, London. 

16,099. Daivine Gear, H. H. Chilton, Wolverhampton. 

16,100. Cocks for Tappine Casxs, J. W. Wills, Bristol, 

16. oa HousEs, C. H. M. Bland, Welford, near 
Rugby 

16, 102, Portaste Lamps, R. H. Gourlay, Glasgow. 

16,103 Covers for Pans, G. Milner, Ossett, Yorkshire. 

16,104. Compounpn, J. E. Thornton and C. F. 8. Roth- 
well, Altrincham. 

16,105. Prant Vases, F. W. Beardmore and F. Hodg- 
son, Longport, Stoke-on-Trent. 

16, pee ELOCIPEDES, N. A. Aubertin and B. Hallett, 
Lon 

16,107. AMBULANCE UnpDER-CARRIAGES, W. W. Smithers, 


ch. 
16,108. Recovery of Trin from Trn Scrap, T. Twynam, 


Egham. 

16,109. Tires, 8. P. F. Lehmkuhl, Zurich. 

16,110. Looms, R. L. Hattersley and 8. Jackson, 
Keighley, Yorks. 

16,111. NewstT1Le for CarriacEs, G. Morris, 
Norwich. 

—* Couptincs for Wacons, E. Oades, Wokingham, 


16,118. Surps’ Harcugs, G. W. Sutherland, Glasgow. 
16.116 for MANDOLINES, L. T. Hamal, Tiége, 
16,115. FREE-wHEEL CxiuTcH for CyciEs, J, F. Free- 
man, Birmingham. 
16,116. — for CLotuinc the Bopy, R. Kersel, 


16,117. Sena - VARYING MEcHANISM, M. O. Reeves, 
iverpoo! 
16, Locator for TirEs, 8. C. Grice, 


16,119. cones, W.L. Wise.—(The Empire Engine and 
‘Motor Company, United States.) 

16,120. Toots, W. L. Wise.—(7he Empire Engine and 
Motor Company, United States. 

16,121. Enarne, W. L. Empire Engine and 
Motor Company, United States 
16,122. SMALL-ARMS, T. Perkes, | 
16.123. Wrxpows, W. T. Head 'N. P. Nielsen, 


London. 

16,124. Reversinc Gear, F. W. Golby.—(Z. Brucksh, 
Germany.) 

16,125. TrrEs for Cycigs, F. W, Golby.—(J. Junk, Ger- 
many.) 


16,126, 
London don. 
16,127, ALLOYS, W. H. Harrap, Londo 

16,128. MAKING METALLICCARBIDES, Hartenstein, 


ndon. 
16,129. Trae, G. F. Laws, J. N. Randle, and 8, H. 
Houser, London. 
Brpstgaps, W. Derrick and W. O. Fulton, 


BrRicK-MAKING MACHINERY, G. L, Rolfe, 


nd 

16,181, Srrikinc Mecuanism, ©, Rombach, 

ondon. 

16,182. ConrRoLLING Macyetic Circuits, The British 
Thomson-Houston Company, Ltd.—(C. P. Steinmetz, 
United States.) 

16,188. Etxcrric Motors, The British Thomson- 
Houston Company, Ltd.—(C. P. Steinmetz, United 
States.) 

16,184. Looms, G. F. Kuelt, London. 

16,185. MANUFACTURE of CoLOURING Matter, R. Holli- 
day and Sons, Ld., J. Turner, H. Dean, and J. Turner, 


London. 
16,186. Briocks for Prees to Rest in, T. Rhodes, 


ndon. 

16,137. Makina Hatr-tong J. Giesecke, 
London. 

16,188. VaporisERs, H. de B. Page, London, 

16,189. REFRIGERATING Macuings, R. W. James.—(4. 
T. Marshall, United States.) 

16,140. Oxipgs, V. I. Feeny.—{Allkemeine 
Blektrictiits Geselischaft, Germany.) 

= Gas Merers, J. Seymour and W. J. Clark, 

nm 
Avarms, G. C. Hale and M. Wollman, 


16,143. Bars for Buicycies, J. Baker, 
London. 

16, LEANERS for Topacco Pipss, W. R. Tucker, 

ndon. 

16,145, TYPE-SETTING Macutngs, C. J. Botz, London. 

16,146. SELF-FILLING Pens, W. W. Stewart, London. 

16.147. Propuction of Gas, F. Schwander, jun., 
London. 

16,148. Apsustina Winpow Curtains, C. A. Vouret, 
London. 

16,149. DiamiponaPHToL, R. B. Ransford.—(L. Casella 
and Co., Germany ) 

16, AUTOMATIC Apparatus, H. A. Cutler, 
Lon 

16,151. for Tramway VeuIcuEs, A. T. Brother- 
ton, London. 

16.152. Sarety APPLIANCE for Guns, F. Neuber and J. 
Tambour, London. 

16,153. RENDERING NiTrRoso-Bases O. Imray. 
—(The Farbierke vormals Meister, Lucius, and Briin- 
ing, Germany.) 

16,154. Coxe Ovens, E. N. Coppée. London. 

16,155. Fggp-waTeR ReGucators fcr Steam 
F. Watt, London. 

16,156. Pepa MecuanisM for TRANSMITTING MoTION, 
B. L. Kruyne, London. 

16,157. Provectites for Orpnaxce, H. 8. Maxim, 
London. 

16,158. Omnisusss, J. P. F. W. Berg, London. 

16,159. FERMENTATION Processes, K. Barbet, London. 

16,160. Mup-cuarps, W. J. Stevens, H. E. Harrold, 
and F. R. Bluemel, London. 

16,161, REVERBERATORY Furnace, J. Armstrong, 
Liverpool. 

16,162. of Bever Guar, G. C. Dymond.—{The 
Leland and Faulconer Manvjacturing Company, 
United States.) 

16,163. VenTILaATING BuiLpinos, C. F. Seward and H. 

. Walton, Liverpool. 
16,164. PRorectinc Suirt Corrs, J. H. 8. Thomson, 


ndon. 
16,165. ORNAMENTING METAL ArRrTIcLEs, I. Mayer, 


ndon. 

16,166. INCANDESCENT A. J. Boult.—(F. Jsitt, 
New South Wales.) 

16,167. Exgectric Traction System Switcues, H. O. 
oedicke, London. 

16,168 Dintna and Cuitps Cuarr, G. A. Smith, 


ndaon. 

16,169. Sprincs for Baspy Carriaces, G. A. Smith, 
ondaon, 

16,170. Motor Veuicies, J. R. Izal, London. 

16,171. Motor Venicies, J. R. Izal, London. 

16,172. Moror Cycugs, J. R. Izal, London. 

16,173. FLour of Wueat for Breap, E. Greenfield, 

Hastings. 
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16,174. Saw Guarp, G. Lightfoot, New Wortley, 
16,175. Execrric Barrerigs, C. Levetus, Birming- 
16,176. Fruit Cask, T. Bisson, St. Sampson's, Guern- 
16,177. Om I. Attkinson and C. Koerte, 


eeds. 

16,178. Topacco Pipgs, J. Barker and H. Mallaleu, 
Manchester. 

16,179. ADVERTISING AppaRaTus, M. J. Jones, Man- 
chester. 

16,180. Be.ttinc, W. Adam, Glasgow. 

16,181. Packine Casg, H. M. Jones and Jones Bros., 
Glasgow. 

16,182. W. McAnes: Glasgow. 

16,183. WATER-HEATERS and Fue. Economisers, J. E. 
Weyman, Sheffield. 

16.184. INpicaTors for VeniciEs, A. Nicholson, 
Dublin. 

16,185. Apparatus for Trstinc Mitx, The Dairy 
— Company, Limited, and W. T. Webster, 


London. 
16,186. salad Tron Bars, F. A. Murphy, Oldham, 
Lane! 


16,187. Bree, A. J. Keeler, London. 

16, 188. ConTROLLING Gear of VaLves, W. Bingham, 
London. 

14,189. Piates, F. Scull, Leyton, Essex. 

16,190. ‘‘MouTH- piece” for Baas, R. M. Short, 
London. 

16,191. TRoLLEy Guipes, A. W. Murray, Sandymount, 
Co. Dublin. 

16,192. Bicyciks, E. B. Killen, Glasgow. 

16,193. Automatic Sypuon, G. R. ton, Shildon, 
Durham. 

Gas GENERATOR, M. Moses, Cologne, 

erm 
16, pow on Rartway Tratns, W. Aitken, 


196. for Cuurns, F. B. Tussaud, 


London 


WICKER - PROTKCTED Borties, F. Hughes, 


16 


ndon, 

16,198. MULTIPLE SwitcHBoaRDs, H. Oppenheimer.— 
(Actiengesellachatt Miz and Genest, Germany.) 

16,199. Switcnes, H. Oppenheimer. “(detiengesellachaft 
Mix and Genest, Germany.) 

16,200. LampHoLpEers, H. Oppenheimer. — (Actien- 
gesellschaft Miz and Genest, Germany. 

16,201. Oureme W. Mackenzie, 
London. 

16,202. Pneumatic Staysott Ciipper, A. Helwig, 


ndon. 

16,203. Mow1nc Macuings, W. Wippermann, Barmen, 
Germany. 

16,204. VENTILATOR for PuBLic W. Holbrook, 


ndaon. 
16,205. Brakg, P. Carré, London. 
16,206. CycLE Brake, P. Carré, London. 
16,207. CANDLE-HOLDERS, W. G. MaclIvy, London. 
16,208. AppLyinc NippLes to Spoxgs, C. T. Austen, 


London 
16, 200, Postat Wrappers, J. Ruddock and 
ndon. 
> Copper Tupes, 8. O. Cowper-Coles, 
16,211. Sgwace, F. Dawes, London. 
16,212. INCANDESCENCE Gas BurNERS, H. Burkert, 


mdon 
16,213. VIOLINs, C. Power, London, 


16,214, and Bricks, E. Rey, Heston, 
near Hounslow. 

16,215, Barus, W. Walker, jun, F.R 
Wilkins, J. and J. Lones, London, 

16, for Rineina BELLS, E. J. Guest, 


16, of OcuLaR and OpsecTIVE in Prigy 
‘TELESCOPES, C. P. Goerz, London. 

16,218. ExpLosion Morors, M. F. Marmonier, London, 

16,219. Truck Transoms for Ratiway VgHictes, J, 
Player, London. 

16,220. Drivina and Sreerina J. H. Bul. 
lard, London. 

16,221. Basins, H. H. Lake.—(The Peck Brothers 
and Co., United States.) 

16,222. Macuine for AMBERING CiGaRETTEs, E, Galabru, 

London. : 

PrintiInG a Numngr of Cotours, C. Tixidre, 

mdon. 
16,224. Bepstgaps, F. W. Golby.—(0. Steiner, Ger. 


many. 

16,225. Evgcrric Cante Conpuits, W. H. Nichols and 
W. T. Henley's Telegraph Works Company, Limited, 
London. 

16,226. AzRIAL RaiLways, M. Brochet, London. 

16,227. Srzam Generators, B. J. B. Mills.-(C. Alt. 
mann, France.) 

16,228. Srgam Gengravors, C. K. Mills.—(C. Altimana 
France.) 

16,229. Saart Tvas, E. Liggins, London. 

16,230. Impartine Dirgcrions of Streets, L. Schlen- 
theim, London. 

16,231. Derivatives of HypRroxy-caFFrEeIng, G. W. 
Johnson.—(C. F. Boehringer and Soehne, Germany.) 

16,232. Horsegsuor, H. Sefton-Jones.—( W. H. Berivick:, 
New South Wales.) 

16,233. INDUSTRIAL DIsTILLING APPARATUS, E, Barhet, 
London. 

16,234. Propucrion of Rum, E. Barbet, London. 

16,235. ACETYLENE Gas GENERATOR, L,  Partl, 
London. 

16,236. CLorcHes for Spikxgs, F. Newnhain, 
Liverpool. * 

16,237. TuRNiING Leaves of Music, R. J. Ross, Liver- 


pool. 
16,238. Gas Burners, H. Erdmann, Liverpool. 
= Tus Siztno, F. Langley and J. Harris, Liver. 


pool. 
16,240, Horse Sunsuapg, R. Murdock, London. 
16,241. Moron J. W. Sprague, London. 
16,242, Resthignt Tires for F. N. Mackay, 


London. 
FIRE-LIGHTERS, R. L. Roberts and G. E. Dehany, 
ndon, 
16,244. BLowina Enoines, A. J. Dudgeon.—(Soci i: 
Anonyme J. Cockerill, Belgium.) 
16,245. RarL Joints, C. Piatscheck, jun., London. 
16,246. Doustk-neat VALvEs, C. A. Parsons and A. D. 
Wass, London. 
16,247. MATERIAL for ELEcTRICAL INSULATION, A, Smith, 
London. 
16,248. Pistons, C. D. Abel.—(7he Gasmotoren Fabrik 
‘Deutz, Germany.) 
Speep Governor, F..Ktipper and A. Vorreiter, 
ndon. 
16,250. CoLouRING Matter, R. M. Salther, London. 
16,251. WHEELs, C. D. Abel.—(Cheimnitzer Strivknaa- 
chinen Fabrik, Germany.) 
16,252. Rorary Motors, C. A. and O. W. Hilt, 
ndon. 
16,258. Eygoiasses, A. Wienrich, London, 
Trusses, R. Harz and J. Rittgen, 
mdon. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


625,267. Insxctor, S. L. Kneass, Philadelphia, Pa.— 
kiled November 29th, 1898. 

Claim.—(1) A chamber which encloses the rearmost 
lateral opening to the converging jet of the lifting 
apparatus, from the chamber which encloses the 
lateral openings to the converging jet of the forcing 
apparatus. (2) A chamber which encloses the rear- 
most lateral opening to the converging jet of the 
lifting apparatus, from the chamber which encloses 
the lateral openings to the converging jet of the 
forcing apparatus, with means for closing the outlet 
from the chamber which encloses the lateral open- 
ings of the forcing apparats. (3) An outlet through 
a side of the which the rearmost 
lateral opening to the converging jet of the liftiny 


apparatus, to the chamber which oniibiae the lateral 
openings of the forcing apparatus, which outlet may 
be closed at will. (4) A valve in the outlet of the 
chamber which encloses the rearmost lateral opening 
to the converging jet of the lifting apparatus, which 
valve opens outwardiy under pressure within this 
chamber, and which closes under pressure within the 
hamber which 1 the lateral openings of the 
forcing apparatus. 


625,329, Ixsector, L. Friedmann, Vienna, Austria- 
Hungary.— Filed November 22nd, 1898. 

Claim.—(1) In an injector, a combining cone, and a 
lifting cone in combination witha forcing cone rigidly 
attached to the combining cone and projecting into 
the lifting cone, substantially as described. (2) An 
injector casing and a lifting cone rigidly connected 


thereto, in combination with a plurality of rigidly-con- 
nected co-operating cones forming a single element 
and adapted to be withdrawn from the delivery end 
of said casing, substantially as set forth. 


625, 35, Brrocat Lens, J. L. Borsch, Philadelphia 
Pa.—Filed February 25th, 1899. 

Claim.—A bifocal lens consisting of a major lens 

having faces which are each of selected curvature or 


(625.535) 


form and of exteriorly uninterrupted structure and a 
relatively smaller minor lens contained within its 
interior, substantially as set forth. 


(625,267) 
re 
Y 
Vv WwW 


THE ENGINEER 


Ava. 25, 1899 183 
THE RENOVATION OF BOMBAY. involving displacement of and re-allocation of large bodies | The estimated outlay is as follows :— 
of the population. Acquisition of propert: on, 3B 888 
uisition FO) 209, 
Frou time to time in previous issues of Tux ENoINEER This extensive programme has, of course, not yet been Now streets ba 73,168 
ttention has been drawn to the means adopted by the carried out, but on the constitution of the Board the Housing poorer and working classes... 5,00,000 
J ieernment of Bombay for the sanitary renovation of trustees proceeded to notify some of the schemes, and 26.09.0568 


city, and the formation of a Special City Improve- 
pd Trust under the sore infliction of the plague epi- 
demic has been detailed. 

Sesson after season the demon of plague broods over 
the devoted city and seems io defy all measures available 
in the form of disinfection and segregation, so that it 
only now remains as a last resource, to play the trump 
card of sanitary improvement in the shape of increased 
accommodation and ventilation, by opening out and con- 
structing new streets, and reclaiming lands from the sea 
to provide for the expansion of the city and afford building 
sites for wholesome dwellings for the poorer classes. 

Writing in these columns in Novemberlast Mr. Hughes 
said :—‘* If one-tenth of the attention and money which of 
late years have been lavished on the frontier against an 
impalpable enemy had been directed to meet the needs 
of the two princi cities of Anglo-India, and to their 
defence against the epidemics which constantly threaten 
them, we should not now be exposed to the scandals of 
rioting and violence, to the loss of public security and the 
interruptions to business, with which during the last two 
years the public of Bombay and Calcutta has become 
familiar. Peace, which has victories no less than war, 
has also the disastrous and disgraceful surprises, and 
among them must be reckoned the facilities given to the 
inroads of plague by the supine indifference of successive 
administrations in India during former years to the pro- 
tection of these great cities.” 

The first report of the new Trust is now published, and 
brings our information as to what has been done up to 
the 3lst of March, 1899. Briefly speaking, we already 
know that ‘ the question of the better ventilation of the 
densely-inhabited parts, the removal of insanitary dwel- 
lings, and the prevention of crowding,” was forced on the 
attention of the Bombay Government early in 1897, and 
in the latter part of that year the Government proposals 


for the constitution of a ncw Trust on the lines of the Port 


A, New streets are shawn by white 


in the dark shaded acquired areas \ > 


take certain nerve measures with regard to the 
others. Shortly after the first meeting of the Board was 
received a representation, by the Municipal Commis- 
sioners, under the Act bringing prominently to notice the 
insanitary condition of the first Nagpada district, which 
was inhabited by labourers and had suffered severely 
from plague. is led to the approval by the Board of 
an improvement scheme for this district, and of three 
street schemes, and notifications were accordingly issued 
as follows :— 

Scheme No. 1.—The first Nagpada improvement 
scheme for dealing with the insanitary portion of the area 
lying between Beliasis Junction and Parel roads south 
of Shepherd-road in Municipal Ward, E., containing a 
population of 11,133, chiefly of the labouring classes. 
The scheme comprised the construction on certain vacant 
land within the area and elsewhere of new sanitary 
dwellings for the poorer and working classes, the purchase 
of nearly the whole of the property comprised in the area 
—omitting the Police Lines and Jewish Synagogue—the 
formation of wide new streets opening up the area, and, 
ultimately, the entire reconstruction and rearrangement 
of the houses within the area on principles giving a sufti- 
ciency of light and air to every street, every house, and 
every room. 

Scheme No. 2.—For forming a new line of street 
running from the Queen’s-road south of the Hindu 
cremation ground to the foot of the Carnac Bridge and 
of four cross streets, for remedying the defective ventila- 
tion of the area lying between the Esplanade Cross-road 
and New Hanuman-lane in Municipal Ward C. The 
scheme comprised the formation of, in all, 6,172ft. of new 
streets, 40ft. in width, running for the most part through 
back lanes and alleys, and the acquisition in connection 
therewith, with a view to their reconstruction, of exten- 
sive areas of badly built, overcrowded, and insanitary 
properties lying on both sides of the lines of roads. 


> 
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PROJECTED NEW STREETS IN BOMBAY 


Trust were put before the Corporaticn of Bombay, the | 
Port Trustees, the Chamber of Commerce, and other 

bodies interested. The schcme was approved in the 

main by these bodies, and the Trust, partly representa- 

tive and partly nominated, was given legislative authority | 
by a Bill in Council passed on the 2nd April, 1898. 

The first meeting of the Board did not take place till | 
November of the same year, on the return of the chair- | 
man, the Hon. W. C. Hughes, M. Inst. C.E., from leave | 
to England. i 

Meanwhile, on the passing of the Act, a programme of | 
work was prepared by Mr. Hughes and the Municipal | 
Commissioners in consultation with health officers of the | 
city and Mr. Playford Reynolds, M. Inst. C.E., then | 
superintending engineer, Public Works Department, and | 
since placed on special duty as engineer to the Trust. | 
The extent of the proposals, so far as they at present go, | 
is shown on the map given above. The new streets | 
promise well in the way of opening out crowded and in- | 
sanitary localities in some of the worst of the congested | 
areas. In the words of the report, the programme indi- | 
cated—(1) The laying out of certain of the properties | 
vesting in the Trust, with a view to develop to the fullest | 
extent and as rapidly as possible their revenue-producing | 
powers; (2) the preparation of a preliminary project for | 
reclamation at Colaba, with a view to its being carried out | 
in sections, that being the next important item in the 
resources of the Board ; (8) surveys, &c., for providing 
better housing for the working classes, that being a 
matter of great urgency, second only in importance to the 
Measures to be taken to develop the revenue resources; 
(4) the preparation of one large improvement scheme 
(Nagpada), and of street schemes for new thoroughfares 
leading direct from Back Bay to the docks, and from 
Queen’s-road to the market, and of a further street 
scheme for the district extending from Chaupati to the 
Gowalia Tank-road. It was considered that the right 
policy was to postpone for a time the determination of 
petty projects in various quarters and concentrate at- 
tention on one or two improvements of imperative im- 
portance and of some magnitude. The Gowalia Tank 
scheme was recommended as opening out a new building 
area, and being likely to bring early profit to the resources 
of the Trust; (5) lastly, the programme contemplated 
that police accommodation schemes should be taken up 
part passu with, and virtually as parts of other schemes 


Scheme No. 8.—For forming a new line of street 
running straight across the island from Back Bay to the 
Docks, starting from the Queen’s-road at Chaupati and 
ending at the Elphinstone Bridge on theG. I. P. Railway 
The line traverses parts of Municipal Wards B, C, and 
D. The length is 9100ft., and width of street proposed 
is 80ft. The purpose of the scheme is to remedy the 
defective ventilation of the parts of the city traversed 
by it, and to increase the existing means of communica- 
tion and facilities for traffic. It comprises the acquisition 
of extensive areas of properties on both sides of the line 
of new street, with a view to their reconstruction with a 
sufficiency of air space, and on sanitary principles. 

Scheme No. 4.—For the formation of lines of street 
opening up the area lying between Chaupati and the 
Gowalia Tank-road in Municipal Ward D, and the acquisi- 
tion in connection therewith of the areas abutting on 
such streets, the purpose of the scheme being to pro- 
vide building sites for the expansion of the city and of 
creating new and increasing existing means of com 
munication. 

The cost of the above four schemes was estimated at 
182 lakhs of rupees, of which works would cost 6,66,000 
rupees ; properties 1,65,84,000 rupees; and housing the 
poorer and working classes 10,00,000 rupees. In connec- 
tion with these schemes as many as 1240 notices of 
acquisition of properties were served on the owners. But 
before action could be taken the schemes had to pass 
under the fire of two authorities, the Municipal Corpora- 
tion and the Government, so that it is not surprising that 
up to date no actual work seems to have been under- 
taken. The schemes were approved by the Municipal 
Corporation with certain modifications, and were then 
under revision with a view to submission to Government 
for sanction. The revision of scheme No. 1—the most 
important and first to be carried out—comprised the ex- 
clusion of certain affected properties and slight alteration 
of the proposal for the new streets, so as to avoid all 
interference with religious institutions, such as syna- 
gogues, temples, mosques, or burial grounds, except in 
the way of improving the properties by facilities of access 
and better frontage. The revised scheme provides for 
the acquisition of 168 separately assessed properties, and 
will displace 2600 persons, for whom, in the first instance, 
houses must be erected, and it is intended to do this 
partly within and partly without the area affectcd. 


The plans are P setynnaee on the principle of restricting 
the density of the population to 500 persons per acre, 
and the height of the houses to a ground and two upper 
floors, with a superficial area within of 40ft. to each adult. 
The buildings are arranged to form sides of a quad- 
rangle where possible, and ample provision made for 
ventilation, paving, and drainage. 

The revision of the other three schemes is in pro “ 
but as yet no plans for the reclamation of the fore- 
shore have been brought before the Board. Atten- 
tion has been directed to possible developments of the 
several resources of the Trust, and the laying out of the 
several estates and vacant lands vested in the Board 
have been under consideration. Among other things, the 
demand for open spaces for recreation has not been lost 
sight of. Building sites are in great demand, and the 
area being limited, it is anticipated that the whole of the 
available sites will be very shortly taken up. The Trust 
is already in a good financial position, for it shows a 
credit balance on March 31st of 1,38,119 rupees, the 
revenue being 1,87,255 rupees, against an expenditure of 
49,136 rupees, which it is anticipated will be sufficient to 
meet the expenses of management during the coming 
official year. 

Our readers will find in the above resumé of the 
annual report of the City of Bombay Improvement Trust 
that, under the liberal support of the Government, there 
is every evidence of an energetic determination to do 
effectual battle with the plague fiend, and bring the 
capital of Western India into such a state of public 
health and salubrity as its unrivalled position should 
secure it. 


THE LONDON WATER SUPPLY—ITS FUTURE. 


In a recent issue—that of May 19th last—we published 
an article dealing with a few points of interest concerning 
the capabilities of the existing works to supply the 
metropolis with a sufficiency of water. The article in 
question touched on the annual rainfall during the last 
seventy-eight years; the distribution of the rainfall 
through the several months of the years 1897 and 1898, 
as compared with the corresponding averages obtaining 
through the last fifty years; the various effects apper- 
taining to the different kinds of soil composing the basin 
of the river ; the amount of supply during August, 1898, 
by each of the companies, with their relative storage 
capacities ; and, finally, the conversion of the latter figures 
from gallons per head into the far more useful and intel- 
ligible unit—days’ supply. Through the courtesy of 
the Thames Conservancy officials we are now enabled to 
give further particulars as to the possibilities of the 
Thames and its tributaries being able to meet the huge 
demand daily levied on it by the seemingly ever-increasing 
population of the metropolis. In order to save space, 
we shall tabulate the figures at our disposal xs much as 
possible, and at the same time we shall take this oppor- 
tunity of dealing with the level of the Thames during 
the last three years, about which there has lately been 
so much outcry in the daily Press. 

In Tables I. and IT. are given the average daily supply 
of water drawn respectively from the Thames and the 
Lea during each month of 1896, 1897, and 1898. 


I, 

1896. 2 1898. 

Gallons. Gallons. Gallons. 
January . 106,393,376 ... 105,437,515 ... 102,816,€89 
February ... 105,656,479 ... 108,301,037 ... 105,329,342 
March ..- 105,072,590 ... 107,848,471 ... 105,096,260 
April 107,025,403 106,387,426 110,717,461 
ay 121,045,981 115,692,749... 112,759,767 
June 128,656,399 ... 117,081,483 ... 120,583,438 
July 135,111,359 ... 128,636,474 ... 130,280,800 
August ... 119,144,724 ... 121,823,581 ... 128,725,771 
September... 111,228,881 ... 113,779,180 ... 135,175,173 
October . 110,352,889 ... 112,668,476 ... 125,285,515 
November ... 105,822,276 ... 106,089,314 ... 120,182,157 
Nevember ... 103,765,108 101,249,282 110,781,174 

TABLE II, 

1896. 1897. 1898. 
January . 57,334,586. 53,194,950 ... 57,056,200 
February ... 56,654,912 52,872,240 ... 51,912,200 
March 54,898,600 51,366,570 ... 51,706,200 
April 55,414,692 53,525,366 . 53,259,200 
ay 55,336,4€8 55,633,200 |. §2,391,200 
June 54,805,099 58,491,200 ... £0,923,200 
July 49,833,416 57,046,200 ... 49,644,660 
August 36,064,474 57,288,200 ... 38,437,617 

September 44,812,539 54,637,200 ... 230, 
October 201,9¢ 55,0€0,2C0 ... 27,133,184 
November... 51,357,270 ... 56,614,200 ... 27,497,460 
December ... 51,196,988 ... 57,668,200 ... 42,141,913 
The effect of the drought at the end of last summer is 


strikingly shown by the fact that the supply drawn from 
the Lea fell during September, October, and November 
to about half what it had been in the corresponding 
months of the previous year. This, of course, caused 
additional demands from the Thames, and consequently 
we find a fairly substantial inonggee during each of the 
last months of 1898, as compared with 1897. Inpassing, 
it may be stated that the average daily supply. of water 
drawn from the Thames amounts during a complete year 
to something like 112,000,000 to 115,000,000 gallons, and 
that this quantity usually constitutes about 60 per cent. 
of the total supply of the metropolis. 
At the beginning of each month’s return of the metro- 
olitan water supply will be found a statement of the 
level of the Thames at Molesey at the highest and lowest 
point during the month. For the sake of easy reference 
these figures have been collected into tabular form— 
Table III.—and, as this is acase where a pictorial repre- 
sentation is the easiest method of conveying a clear idea 


of detail, a diagram is also appended—see Fig. 1. It will 
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be noticed that while during each month of 1897 the 
river attained the ‘‘ average summer level,” or more, in 
1896 it failed to do this during three months, viz., May, 
July, and August. The same thing occurred in three 
consecutive months in 1898, viz., in July, August, and 
September. On the other hand, only on two occasions 
in the three years under consideration has the river 
remained above the level during a complete month, viz., 
in February and March, 1897, though in the succeeding 
month, as in the previous December, the height of the 
water is designated by “level” in Table ITI. 


TABLE ITI. 


Showing the Highestand Lowest Levels of the River Thamesat Molesey 
during each month, as compared with the ‘‘ Average Summer Level.” 


1896. 1897. 1898. 

Highest. Lowest. Highest. Lowest. Highest. Lowest. 

ft in. ft. in. ft. in. ft. in. ft.in. ft in. 
January... +1 8 3...4+3 4 -0 7... +1 8 -0 4 
February +0 4 -0 3.45 7 40 7..40 3 -1 0 
March ...4+2 6 -0 9...4+3 8 +0 9...4+0 2 -0 7 
April . +0 2 -0 4...4+1 0 Level ... +0 2 -0 7 
May... .. -0 2 -0 8... +0 3 -0 3...4+010 -0 3 
June . +0 3 -0 5...4+0 2 -0 4...40 2 -0 7 
July... -0 4 -0 9... Level -0 6... -0 3 -1 0 
August ..-0 3 -0 7...4+0 2 -0 3...-0 3 --011 
September +1 0 -0 9...4+0 2 -0 7...-0 5 -1 4 
October... +1 3 -0 9...4+0 1 -0 3...4+9 2 -0 7 
November +1 0 -0 5... Level -0 3...4+1 7 -0 7 
December +3 5 Level ... +1 4 -1 0...4+2 1 -0 3 


gauged at Teddington Weir by the Thames Conservancy. 
The results in millions of gallons, show the amount of 
water which reaches Teddington, and this, it should be 
remembered, is the quantity which remains after all the 
companies have drawn their supplies. They undoubtedly 
show that there is at present absolutely no reason to 
look elsewhere than to the Thames for our water supply ; 
at any rate for some considerable number of years, pro- 
vided that from time to time reservoirs are built which 


in the way of floods and inundations in the higher reaches 
of the river. This unpleasant feature of the case might 
be mitigated to a large extent, if not altogether avoided, if 
our reservoir capacity were increased and the flood water 
stored away to avert famine and shortage during the 
drier months of the year. 


TABLE V. 

| 255 24¢ 

- 

< = 
January ... 1545°5 | 1648°3 | 756 | 6:2 
February ... 858°1 963°4 | 40°5 | 10°9 
March 678°9 784°0 | 41°8 | 
April ... 409°2 | 519-9 | 41°7 21°3 
May ... 843°1 955°8 103°4 11°8 
June ... 429°0 549°6 | 79°3 21°9 
Jaly ... 186°2 563 41°1 
August... 142°4 271'1 | 54:0 97°4 
September | 212-2 | 40°5 63°7 
October 285°0 410°2 45°7 30°5 
November... 730°6 850°8 50°1 14°1 
December... 1513°0 1623°8 | 86°5 6°8 


Concerning the construction of reservoirs to meet both 
present and future requirements, it has been found more 
convenient in forming the estimates to adopt a particular 
sized reservoir as a unit. In the accompanying table 
(No. VI.) the unit used in the last column is the contents 
of a reservoir 300ft. square and 20ft. deep, capable of con- 
taining 11,000,000 gallons. The necessary storage is 
taken as thirty days’ supply. In something like thirty or 


thirty-five years the population to be supplied, as far as | 
can be foretold, will be 50 per cent. greater than it is at 
present. Consequently, instead of a gross supply of 240. 


meeting interest charges, instead of shareholders’ dividends 
further profits go towards cheapening transit. . 

The financial results for the past year show a net return on 
the capital entitled to interest of £4 13s. 11d. per cent, as 
compared with £6 2s. 6d. for the year'1897. As the average 
interest on the capital debt is £3 17s. per cent., the net earn. 
ings show an ample margin. 

Gross earnings show a decrease of £117,807, although there 
was a considerable increase in the number of passengers 
carried and tonnage of goods. The decrease in revenue is dye 
| principally to the following causes :—(1) A reduction in Gg 
rates, especially of 7s. 6d. per ton on third-class goods for 
Johannesburg and other stations in the Transvaal. South 
African grain and produce rates, which have been reduced 
| from 2d. in 1889 to 4d. per ton mile in 1896. (2) Drought ang 
| the effects of rinderpest. 

Expenditure for the year 1898 has increased by £114,075 
over that in 1897, the following being the principal causes of 
increase :—Increase in passengers carried to the number of 
789,756 ; increase in goods carried to the extent of 

| 167,186 tons; increase in the cost of coal, and consumption 
| owing to the running of heavier engines and the application of 
| the automatic brake to all trains; increase in repairs to 
| engines, carriages, and wagons, amounting to £57,170. 
| During the year 1898, 1,507,600 tons of goods traffic were 
| carried, earning £1,851,915, as against 1,340,414 tons, earning 
| £1,927,094 for the previous year. The absence of a ton-mileage 
| statement prevents a comparison of the distances carried of 
the various classes of goods traffic. From an analysis made 
by the department, the increased tonnage is mainly due to 
| the carriage of South African agricultural produce, coal and 
| other minerals, and firewood, all being low-rate traffic. 
| It must be recollected that the working expenses are stil] 
| debited with large amounts as a provision for depreciation of 
| rolling stock and betterment of line, the sum of £56,568 being 
| charged to the former and £48,874 to the latter for the year, 
| Up to 31st December, 1898, the following amounts have been 
' charged to working expenses :— 


For new engines .. 280,839 
oo MOW Wagons .. .. 14,478 
» relaying with 60 Ib. steel rails... 228,981 
» new and additional works .. .. .. .. 203,316 

£722,614 
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will enable us to store the surplus water passing down 
the river during the winter months. An estimate of 
what should be the extent of these reservoirs is dealt 
with at the end of this article. The population at various 
dates is based on the assumption that the metropolis is 
increased by some 70,000 inhabitants every year—an 
estimate which is formed from a careful consideration of 
the last two census reports. 


TABLE IV, 


1896. 1897. 1898, 
January 1301°6 2643 °6 1545°5 
February 832°0 3740°4 858°1 
March .. 1605-0 3274°3 679°0 
April .. 783 °8 1790°9 409°2 
May... 416°0 920°9 843°1 
June... 338°7 767°4 429°0 
Jay... 188-1 468 °3 186°2 
August .. 213°2 396°5 142°4 
September 845°2 542°6 77°0 
October... ... 1548°1 471°8 285°0 
November ... 1155°5 489 °6 730°6 
December 2415°2 1154°4 1513°0 

Daily average for 

the 973°0 1374°4 642°3 


Table V. is taken from the report on the metropolitan 
supply for December. One column is, however, omitted, 
it being a statement of the amount of water furnished to 
the companies as given in Table I.—third column. The 
first column is a repetition of the third column in the 
previous table. The addition of the two above-mentioned 
quantities, month by month, gives us the ‘ assumed 
natural discharge at Teddington ’—secondcolumn. The 
headings of the two last columns make further explana- 
tion superfluous, but it is interesting to note one or two 
points. In the first place, owing to an exceedingly dry 
year, the daily flow was only above the average during 
one month, while in no less than eight months—five of 
them consecutive—the discharge was less than 60 per 
cent. of the average for the previous fifteen years. 
Another point is that usually during five or six winter 
months 15 per cent. of the natural flow is sufficient to 
supply the London water, and when this is the case, the 


amount remaining frequently renders itself troublesome 


million gallons per day, 360 millions or thereabouts will 
be required, and as this amount will not be available in 
the summer months as it is now obtained—viz., by direct 
withdrawal from the sources of supply—the metropolis 
will have to rely still further on the storage effected during 
each winter. 

Moreover, Table VI. supposes that the river and other 
sources of supply will not fall any lower over any con- 
siderable period than they have up to now. In the event 
of their doing so, even the 9450 millions of gallons of 
storage shown in the table would have to be increased. 


Storage Unit reservoirs (300ft. x 
Popu- capacity of} Gallons | Days’ 300ft. x 20ft.) which 
Date] lation. | reservoirs |per head} sup- | should be built each ten 
(million | (about). | ply. |years to raise capacity to 
gallons.) requirements. 
1898 5,831,210 2,615 450 12 |360(areaabout744 acres) 
Aug/estimated| 
1 6,000,000) 6,750 1,125 30 | 72 ,, a 
1910} 6,700,000, 7,537°5 | 1,125 30 | 82 ,, 
1920) 7,500,000 8,437°5 1,125 30 | 94 ,, 
1930 8,400,000) 9,450 1,125 30 
Total to) year 1930)... ... |... .../608 ,, 


N.B.—The reservoirs being built at Staines, under the control 
of the Joint Committee, ales a capacity of some 3,300,000,000 
gallons—i.e., 300 units. The Committee have power to raise 
£1,250,000. The construction of these reservoirs, therefore, would 
lessen the requirements set forth above by about one-half. 


CAPE RAILWAYS. 


THe annual report of the Cape railways for the year ending 
31st December last is now to hand. These railways are 
interesting in their results, as showing the difference between 
Government and private owned lines. The large traffic carried 
over these narrow-gauge lines would prove very instructive if 
the American system obtained of working out the ton-miles 
of the goods traffic. It is apparent that there is a greater 
necessity for knowing the volume of the various classes of 


This is a system that would be worthy of emulation by other 
railway companies, there would not then be fictitious savings 
through starving the lines and rolling stock. 

By the introduction of more powerful engines the loads up 
grades of 1 in 40 have been increased from 100 to 200 tons. 
| During the past eight years 292 new engines have been put 
| on the Cape lines, consequently a considerable saving has been 
effected in engine repairs. The engineer-in-chief reiterates 
the complaint of the continued serious failures in the metal 
sleepers, timber sleepers are now being substituted for these. 
The section of the 70§ Ib. steel rails on the suburban line has 
not, with the increased speed and number of trains, proved 
as efficient as was expected, the restricted width of the bottom 
flange of the rail cutting into and consequently destroying the 
sleepers. The resident engineer states :—The 70 lb. rail in use 
on the suburban line has been condemned on account of the 
difficulty of making a good fished joint with a rail of this 
section, and also on account of the narrow bottom flange 
which, with the heavy traffic, cuts quickly into the sleeper at 
the rail seat. It has been decided to adopt 100 1b. rails with 
angle fish-plates for this section. 

During the year under review some tests were made of the 
rate of water and coal consumption per indicated horse-power 
of the standard locomotives—6th class—-when hauling a 
400-tons goods train over the Western system, the best test 
being from Cape Town to 27 mile-post, with a ruling grade of 
1 in 80 principally against the engine. 

Maximum horse-power, indicated. . 

Water evaporated per indicated horse-power per hour.. 25 Ib. 

Quality of coal, Ocean Merthyr which had been stacked six months. 

The automatic vacuum brake has now been fitted to all 
goods stock as well as passenger vehicles, and is giving universal 
satisfaction. 

Chain brake gear is being stripped off all vehicles, as now 
being a useless appendage. 


. 610 


THE new line of railway between St. Petersburg and 
Kieff is to be in working order at the beginning of 1902. This 
line will be 767 miles in length, and will represent a great saving 
of time to the traveller, as at present the distance by rail between 
these two important cities is 1001 miles. The new line will call at 
the towns of Luga, Vitebsk, Orscha, Mohileff, and Homel. Whcn 
once the connecting line of railway between Kieff and Odessa is 


traffic carried on Government than private railways, from the 
fact that in the former cases more consideration is given in 
the rates for the development of the country, and that after 


completed vid Zvetkovo and Olviopol the distance between St. 
oe and Odessa will be reduced from 1211 miles to 1033 
miles, 


| 
| 
| 
| 
Table [V.—see also Fig. 2—deals with figures of the 
utmost importance, viz., the amount of water daily 
+ 
Average daily gaugings at Teddington Weir for each month during 
the three years 1896, 1897, and 1898 (millions of gallons). 
TaBLE VI.—Estimate of the Future Requirements of the Metropolis, 
showing the Acreage, &c., of the Reservoirs which should be built to 
bring storage c1pacity up to 30 days’ supply. 
| | 
| 
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AUTOMATIC wane AMERICAN FREIGHT | 

[By our Special Commissioner.] | 
No, VI. 

We may now proceed to consider a few of the M.C.B. 

automatic couplers in detail. Before proceeding, how- 
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ever, it may be well to again review briefly the princip!es 
o: construction of these couplers. The draw-bar has 
{o:med upon its outer end’a large hollow head, somewhat 


A 
JANNEY M.C 


U-shaped in plan. To one arm of the U is pivoted a 
knuckle, practically L-shaped in oe the pivot pin 
passing vertically through the coupler head and the heel 


Anuchle 


M.C.B STANDARD COUPLER 


or angle of the knuckle. The short leg of the knuckle 


has a slot and hole for the reception of a coupling link 
and pin, in case it becomes necessary to attach the car to 
one having the old style of coupling. The longer leg—or 
‘‘ tail’”—of the knuckle engages with a locking device in 
the coupler head. When locked, the short leg of the 
knuckle stands parallel with the end of the car, and with 
the two knuckles thus locked, as in Fig. 10, the cars are 
securely coupled. To uncouple the lock is released, when 
any ol on the knuckle will cause it to swing out, until 
the short leg is at right angles to the end of the car, 
allowing the other knuckle to pass out. The unlocking 
gear has already been described. In yard work the switch- 
man releases the lock by means of the operating lever, 
and sets the lever in a catch, which prevents it from 
falling back and re-locking the knuckle. The cars are 
then backed, and when the shunting engine stops, the 
rear car—or cars—by its momentum opens the released 
knuckle, and continues on into the desired siding. With 
many couplers, the lever must afterwards be released 
again before the car can be coupled up again. In some 
couplers, however, the switchman has simply to raise the 
lever, which, when the knuckle has been opened auto- 
matically by the separating of the cars, will automatically 
return the lock to its locking position; the car is then 
ready for coupling up again, without any further atten- 
tion. In coupling, one coupler must have its knuckle 
open ; and this is effected by hand in most cases, though 
in some couplers the act of unlocking the knuckle also 
throws the coupler open. ~ 6 

The Janney M.C.B. Coupler—Fig. 11.—This illustra- 
tion shows the modern_form of the coupler which was 
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the parent of the M.C.B. type. In this illustration, A is 
the coupler casting, with head and draw-bar all in one; 
B is the knuckle, secured by the pivot pinC. The tail of 
the knuckle is held or released by the locking pin D. 
Means are taken to prevent this pin from being lifted by 
the jarring and vibration, and so releasing the knuckle 
when then the train is in motion, which somewhat fre- 
quently occurred with the older couplers—as already 
noted. This is effected by the introduction of the lock- 
set, shown at E. It consists of a trigger fitting within 
a recess in the locking pin, and having a ring or eye by 
which it is attached to the chain F, which lifts the pin. 
Normally, the trigger projects beyond the face of the pin, 
and bears against the underside of the top wall of the 
coupler head, thus preventing the A ma from rising. 
When the pin is purposely raised by the chain, for un- 
locking, the trigger is drawn back into the recess, and 
allows the pin to rise. The chain is attached to the arm 
on the uncoupling rodG, but the arrangement shown is 
defective in that the rod does not extend to both sides of 
the car, as it does in the best practice. To the rear of 
the draw-bar is attached the yoke H, enclosing the draw- 
spring J, which is held by castings attached to the sides 
of the centre sills—or longitudinals. Before the spring is 
compressed to its full extent, the horn of the coupler head 
will bring up against the striking plate bolted to the 
front of the end sill—or headstock. 

M.C.B. Standard Coupler—Fig. 12.—This shows the 
standards of form and dimensions for all couplers of this 
type, as laid down by the Master Car Builders’ Asso- 
ciation. 

The Hien M.C.B. Coupler—Fig. 13.—The special 
features of this coupler are the unlocking gear and the 
lock-set. The former is so devised as to require a mini- 
mum amount of attention in service. As the cars are 
being backed to the siding, the switchman has merely to 
raise the lever and let go, instead of having to place it in 


pis oy with the same leg of the opposite knuckle, in 
coupling two cars, as shown in Fig. 10. This short leg 


a catch to hold it up. The coupler is then ready to un- 


couple, and when the car has uncoupled and run into the 
siding by itsown momentum, the coupler automatically 
sets itself in position ready to couple again. The lock is 
a cam or block turning on a horizontal bolt which passes 
through the coupler head. The vertical pin has a lug 
which revolves the cam, and by raising the pin the cam 
is turned until a deep slot in its face allows the tail of 
the knuckle to pass out. After the tail has passed out, in 
the act of uncoupling, the cam automatically revolves 
forward into position for coupling again. When the 
tail sweeps inward again, in the act of coupling, it is 
automatically locked. The lock-set consists in forming a 
lug A on the face of the cam, and a stop B on the pin. 
Any creeping of the lock in the direction of the arrow 


LOCKING 
BLOCK. 
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HIEN M.C.B. COUPLER 


brings the lug against the stop, and further movement is 
prevented. 

The Tower M.C.B Coupler—Fig. 14.—In the Tower 
coupler, the lock consists of a block shaped like an in- 
verted L, and this block also serves to throw the knuckle 
open when it has been unlocked. The block is attached 
to a lifting chain, as in other couplers. In rising it 
travels in a spiral path between guides AA, formed in 
the coupler casting, its bearing against the rear guide 
causing it to swing around as it rises, turning on its 
vertical leg. The movement may be very clearly 
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HIEN M.C.B. COUPLER 


followed in the illustration, the full lines showing the 
block in its locking position, while the dotted lines show 
its position when raised to release the tail of the knuckle. 
As it rises, it first releases the knuckle, and then con- 
tinuing, its lateral movement pushes out the ‘tail of the 
knuckle, thus putting it into proper position for again 
coupling with another car. When the knuckle is swung 
in again by impact with another coupler, its tail throws 
the block back, so that when the knuckle is full home the 
leg of the block is over the hole in the coupler head, 
allowing the block to drop into its locking position. 

The arrangement is such that there is little liability of 
the block being jarred from its locking position, but for 
extra security some of the Tower couplers are fitted with 
alock-set, which acts as an auxiliary to the lock. Only 
one motion is required for coupling, and one for un- 
coupling. With a detached car, the single movement of 
the operating lever throws the lock and throws the 
knuckle open, leaving the coupler in position for coupling. 
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With cars coupled together, the movement of the opera- 


The short tunnel under the North London Railway just 


ting lever raises the lock and throws the lock-set under | beyond the engine-shed, and made for the new local lines, is 


it to hold it up. When the knuckle is opened by the 


Cross Section. 
Note The dotted nes show the 


Position of the locking block 
when the knuckle 13 released 


Fiq 14 


TOWER M.C.B. COUPLER 


separation of the cars, its tail trips the lock-set, and the 
lock then falls into position ready to lock again as soon as 
the knuckle is closed by contact with another coupler. 


THE MIDLAND RAILWAY NEW LONDON WORKS. | 


ALTHOUGH the heavy work of widening the line between | 


St. Paul’s-road Junction and Kentish Town is now finished 
and the roads in use, the Midland Railway Company has 
still a large amount of work on hand. The re-construc- 
tion of Camden-road and Kentish Town stations, on the 
widened sections, is proceeding apace, especially at the latter 
place, as the more important of the two. Entirely new 
waiting-rooms, inspector’s office, telegraph office, &c., have 
been provided on the up local, or No. 4 platform, with glass 


shedding extending to the edge of the platform. This is | 
supported on steel girders whose mid-lengths form part of the | 


roofing of the various rooms and offices, so that no posts are 
required to hold them up. The glass roofs form a series of 
small transverse gables, in the fashion adopted by the Mid- 
land at intermediate stations. Access is provided by a single 
staircase, having Hawksley’s steps, anda handrail to separate 


passengers going up and down. At the top is a door opening | 


into Leighton-road, which will save those who have no need 
to go there from passing through the booking-hall. This 
platform is in use and everything on it practically finished. 
On the centre platform, which is No. 2 on the up fast side 
and No. 3 on the other or down local part, the new offices are 
well advanced at the St. Pancras end. The girders to carry 
the shedding go right across from one side to the other, and 
a covered footbridge is being made across to No.4. This, 
with the lower part of the stairs arranged as a double 
approach, cuts the range of waiting-rooms, &c., into two 
blocks, and improves the appearance of the station consider- 
ably. The seats have partitions at frequent intervals, to 
minimise the draughtiness as much as possible. On the 
No. 1, or down main-line platform, nothing is yet done, nor 
has the small and dark booking-office upstairs been improved, 
but the whole of a busy station cannot, of course, be altered 
at the same time. Messrs. W. Brown and Son, builders, of 


Salford, are executing the works just named. At the south | 
end of the station, in the angle between Islip and Peckwater | 
streets, a convenient milk depét has been established, the | 
churns being raised from the platforms below by a lift. This | 


traffic is kept well away from the portions of the station used 
by the public, to their great convenience and safety. 

At Camden-road also entirely new platform sheds and 
offices are being provided, but on a smaller scale, the station 
being little used except by business men in the morning and 


evening. Here the work is entrusted to Messrs. W. Pattinson | 


and Son, of Parliament-street. 


The extensive additions to the Kentish Town locomotive | 


sheds are making rapid progress, the walls are nearly com- 
plete, and a good deal of the roofing framework has been 
erected. The new sheds will occupy all the room between 
the old buildings and the back-yards of the houses on the 


west side of Highgate-road. As-soon as they are brought | 
into use a portion of the old sheds next the main-line will | 


come down, to make room for the extension northwards of 
the local passenger roads and a new curve to join the low- 
level of the Tottenham and Hampstead Junction Railway. 


Midland trains to Tottenham will go round this curve, | 


calling at a new station at Highgate-road, down below the 
old one, on its south side. The platforms are partly formed 
already; access will be through the booking-hall of the 
present station and then down flights of stairs. To enable 
the connection to be made, Highgate-road will be closed for 
Midland traffic on Sundays till September 24th. Thestation 
will finally, therefore, have two portions, the rails of the 
new part being some 40ft. lower than those of the old, a 
somewhat unusual state of things. 


now finished, but the up-line only is laid at present, and 
is used by the trains run- 
ning from Hendon to Moor- 
gate-street and Victoria. 
A little beyond West 
End Station an additional 
air of roads has lately 
n provided on the east 
side of the main line, and 
extending about half a mile 
to the five-mile post at 
Child’s Hill South box, At 
the London end the diverg- 
ing point is called Watling- 
street Junction, in compli- 
ment to the adjacent Edg- 
ware-road, which is the 
lineal descendant of the 
great Roman way from 
Dover to Chester, known to 
the Saxons as Watlinga- 
street. At Child's Hill a 
great part of the field 
lying between the station 
and Claremont -road has 
Longitudinal been taken in and marked 
Section. off with a double row of 
telegraph posts crowded 
with wires. Large carriage 
sheds, we were informed, 
are to be erected here. Like 
most railway companies, 
the Midland begins to find 
the difficulty of disposing 
of empty trains and special 
types of passenger stock, a 
serious matter, especially 
in summer time. For in- 
stance, some trains of the 
best and newest vehicles 
have to be put away during 
the day amongst the coal 
trucks at Finchley-road. 
The field in question being 
rather hilly, the top part is 
being excavated by a steam 
navvy, and the spoil car- 
ried northwards to fill up 
the hollow. A four-wheeled 
saddle-tank engine works 
the trucks out to the tips. 
| The spoil is all solid brick earth or upper London clay, 
| now loose and friable to a very unusual degree. About 
| 15ft. will apparently be the average depth of the cutting 
|or height of the embankment. On the far side of the 
valley the company is still further prolonging a very 
‘lengthy row of cottages for their men. For some 
time it has had quite a little town of its own be- 


| tween the Acton line south curve and the Edgware-road, but 
this is the first street it has built east of the railway. 
No other habitations being near, drains, water, &c., have 
had to be provided where they did not exist before. The 
houses are four-roomed, with a kitchen or scullery projecting 
at the back, and a small bit of garden, both in front and 
behind. A large coal-yard has also been laid out at Child’s 
Hill, abutting on the lane which runs from Cricklewood to 
the station. This neighbourhood is now growing very fast, 
and additional facilities for goods and coal traffic are be- 
coming much needed. The new coal sidings stand on made 
| ground, the sloping end of which, behind the buffer stops, is 


| faced with large pieces of slag. An entrance gateway from 

Edgware-road is provided opposite Ashford-road. At St. 
| Pancras passenger station, additional siding room is being 
arranged outside No.1 platform, by taking in some short 
coal lines lying between the external wall of the great shed 
and Midland-road. The alliance with the Tilbury Company 
has brought a great deal of new traffic into St. Pancras, in 
| the way of excursions to Southend. Long private special 
| trains, packed with school children, or employes of firms, 
| are often despatched, and have quite altered the tone of a 
| station hitherto chiefly used by business men or Scotch 
tourists. 


DOCKYARD NOTES. 


AccorDING to the Bourse Gazette, the torpedo catcher 
Some, now in course of construction in England, will join the 
Baltic squadron at the beginning of nextsummer. The same 
| journal announces that the first-class cruiser Aurore will be 
| launched from the yards of the new Admiralty during the 
| coming autumn. The Kotline, of Cronstadt, says that the 
Swedish Salvage Company’s Neptune has just met witha severe 
check in its efforts to re-float the sunken ironclad Hango Udd. 
It appears that in attempting to get the vessel on her keel iron 
hooks at the ends of chains had been inserted into her hull. 
Although every precaution was taken when an attempt was 
| made to raise the wreck in this manner, the side of the vessel 
| gave way in parts, and the deck was greatly damaged. The 
| sunken vessel lies still in the same position, and the failure 
| of this attempt considerably diminishes the chances of ever 
| raising her. 


Tue Russians are laying down at the new Admiralty 
works, St. Petersburg, a first-class battleship, presumably of 
the Peresviet type, which will be named the Borodino. Like 
all her sisters of this class, she will have Belleville boilers. 
, This vessel was not one of the four referred to in a recent 
| speech of Mr. Goschen’s. 


| THE armament of the new Dutch ironclad Koningin 
| Regentes will be two 10in., four 6in. quick-firers, eight 3in. 
| quick-firers, two 1-pounders, one bow above-water torpedo 
| tube, and two submerged tubes forward. The boilers will be 
| of the Yarrow type. 


| Tue single entrance to Portsmouth Harbour and the 
| possibility of blocking half the British fleet inside it by sink- 
| ing a collier @ la Merrimac, has grown to be quite a classical 
| subject on the Continent. The Merrimac never did block 
_ Santiago harbour, and conditions under which half the British 
| fleet would be skulking inside Portsmouth harbour in war 
| time are not very realisable; still, these are details that 


possibly do not matter. The French know that Perfidious 
Albion is trembling at the risk, and desires to cut a canal 80 
as to have a back door. 


Tue absurd part of the matter is that the proposed canal 
—it has never got beyond a vague proposition—was projected 
entirely as a piece of civil engineering without a thought as 
to war matters. As most people know by now, Portsmouth 
harbour has for some years been extensively dredged, and 
where ten years ago there were patches of mud a foot or two 
below low-water mark, there is now to be found an anchorage 
of 30ft.or so, The volume of water inside the harbour is, or 
will be, something like double what it used to be. Conse. 
quently, the tide that used to ebb and flow gently, now 
rushes in and out of the narrow mouth like a millrace, 
Opposite the Hard even, save at slack tides, boats have to 
make tremendous circles to fetch alongside the Victory or 
Hero, and when the tide is running out, row-boats wishi 
to reach the moorings of warships lying in harbour have to 
skirt up alongside the dockyard, and then drift down and 
across. The harbour, in fine, needs a great deal of knowing, 
Were this all, possibly little would have been heard, but the 
outgoing tide takes away an appreciable amount of the fore. 
shore continually. Hence came the suggestion that an 
extra outlet might be made Haslar way, so as to modify the 
rush of the tide. Local agitation on the art of those finan- 
“vr interested is likely to bring about this channel in the 
end. 


Tur supplementary channel for warships was purely the 
graft of some London journalist with too great a trust in 
human nature as displayed in American reporters. With an 
enemy in a position to play the Merrimac game on us, we 
should be too far gone for its success to matter. Even g0, 
however, it is impossible to see how it could be successfully 
achieved. Apart from scouts at Spithead, who would quickly 
dispose of the adventurous collier, there are outlying forts, 
and finally, a channel far too tortuous for an enemy to pick 
up in war time. 


THE alleged American discovery that violet-tinted spec- 
tacles render a discharge of smokeless powder clearly visible, 
is a matter of more military than naval moment. To conceal 
firing at sea is not likely to possess any tactical advantage, nor 
does cordite conceal it in any case with big guns in the same 
fashion that it does on land, where nothing indicates the 
firing of a field piece save a little cloud of dust raised by the 
concussion, which only very sharp eyes can detect. At sea 
smoke merely raises the problem of seeing the enemy. 


In connection with cordite, however, an interesting 
question—as yet perhaps in the “ problem” condition -has 
been raised as to its effect upon range finders. Several 
naval officers assert that cordite fumes making nothing but 
a very thin mist, through which the naked eye can penetrate 
without difficulty, altogether upset range finders. It is 
always more or less assumed that the shock of firing puts 
range finders out of action, or, at least, renders them un- 
reliable, but there is reason to think that the errors from 
this cause are less than is generally imagined. Optical 
illusions caused by the cordite mist are more likely to be 
at the bottom of errors. If this be so, the question as to 
where range finders should be mounted will need viewing in 
a fresh light. If we recollect aright, the directions for the 
Barr and Stroud suggest the bridges as the best positions, but 
the top of a barbette hood is a more likely place to find one 
in a British warship. 


Tue Terrible is to leave England in September for the 
China station, and it is generally understood at Portsmouth, 
where she now is, that the Powerful will then come home. 
The Terrible has been lying alongside Portsmouth dockyard 
for so many months now that her departure will remove 
something like a historical monument. 


Tue Barham, when her trials are complete, will go to the 
Mediterranean. 


TRADE AND Business ANNOUNCEMENTS. — The Southwark 
Foundry and Machine Company, of Philadelphia, U.S,A., have 
appointed Mr, 8, F. Prest, of 2, Suffolk-lane, Cannon-street, 
London, E.C., te represent them in this country for the sale of the 
Porter-Allen automatic cut-off engine, so extensively used in 
electrical plants, iron and steel works, in the States ; the Weiss 
counter-current condenser, one of which is at work condensing 
300,000 Ib. of steam per hour ; blowing and reverslng engines, &c. — 

Tue Royat INstTITUTE OF PuBLic HEALTH.—This Institute will 
hold a Health Exhibition at Raikes Hall, Blackpool, from Thurs- 
day, September 21st, to Saturday, October 14th next, in connection 
with its Annual Congress. Every possible facility will be given to 
inventors and makers of smoke-consuming apparatus, and of any 
contrivance that is intended to bring about an abatement of smoke 
from either boilers or furnaces used for industrial purposes, or 
from household grates. Awards will be given to competitors whose 
appliances give the best results, It is proposed to erect a shaft 
Dt. high, which will be connected with a central flue divided into 
sections, to one of which each exhibitor could have access. It i: 
further proposed that each of these sections should include a 
rough brick shell, of such desirable length as would suit individual 
wants, and in this brick shell an exhibitor would be allowed to put 
in any contrivance he pleased, small boiler, furnace bars, &c, In 
order that the merits of the separate exhibits may be thoroughly 
shown, it is proposed to give so many hours per day to each com- 
petitor, during which time the other exhibits would be isolated 
and out of action. Before absolutely deciding on this, the Com- 
mittee are desirous of ascertaining if it will in any way meet tho 
wishes and wants of exhibitors, from whom the curator and 
manager of the Health Exhibition, Mr. William George Larkins, 
the Public Health-office, Blackpool, will be glad to hear upon the 
subject, and from him all further information may be obtained. 
We also understand that a display of automotors will be held in 
connection with this Congress. Trials or awards, if any are made, 
will be under the direction of the Committees of the Automobile 
Club and of its Liverpool branch, Before determining if these 
trials shall take place, and what they shall be, the Committee are 
desirous of knowing how many exhibitors there are likely to be, 
and the number and nature of the exhibits, There is a track at 
Raikes Hall, to which the display will be confined, It is about 
two laps 200 yards to the mile, and is, we are informed, capable 
of taking heavy traffic as well as light traffic, and it is said that upon 
it a speed of thirty miles per hour is safe. There is ample 
accommodation for stabling the motors under cover when not in 
use, which is so placed that visitors to the Exhibition will be 
able to inspect the vehicles. Those Ss agen further informa- 
tion are requested to communicate with Mr. Larkins, at the 
address given above. 
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The Puritication of Public Water Supplies. By Joun W. 
Hut, Member of the American Society of Civil Engineers, 
Member of the American Waterworks Association, and 
Member of the American Public Health Association. 
New York: D. Van Nostrand Company. London: E, and 
F, N. Spon, Limited. 1898, 


Tus work, so the preface tells us, is a continuation of a 
series of lectures and papers on the “(Quality of Public 
Water Supplies’ which the author has read before 
several scientific societies and universities during the past 
five years. Itis intended to present in a brief way (1) the 
fact and causes of pollution of public water supply ; 
(2) the effect of pollution on the typhoid-fever rates of 
our large cities ; and (3) to illustrate by a few examples 
how the typhoid rates have been reduced by the introduc- 
tion of water from purer natural sources and by filtration 
of polluted waters. There is also a statement that the 
book consists partly of papers actually read before certain 
scientific bodies. This explains certain features 
of the work which we have noticed—namely, that, in 
parts, it is fragmentary, and that the same fact is told 
over and over again, though perhaps in somewhat 
different language. There is acontinual repetition of the 
same tale, which could have been avoided had the papers 
not been printed in extenso, but edited to suit the 
remainder of the text. The book, however, despite the 
defects we have named, has much to commend it, for it 
contains many useful data carefully brought together and 
collated. It is, besides, an impartial criticism of water- 
works practice in the United States and in Europe. The 
good points in each are dilated upon and the weak points 
of neither are forgotten. 

Typhoid fever, and its effect upon the death-rate, form, 
not unnaturally, the basis from which the author starts. 
“The whole theory of water purification,” he says, “is 
based — the conviction that pure water cannot create 
a disturbance of the animal system, or be the cause of ill- 
health, and that certain organic matter, or the products 
of organic matter, or organisms in water, are the cause 
of certain disorders, or are concerned in the etiology of 
specific disease.” With this as a preface the author dis- 
cusses the sources of public water supply. The com- 
monly accepted opinion that sewage-polluted streams are 
capable of self-purification by flow through a reasonable 
distance cannot, he says, be any longer seriously enter- 
tained, and moreover, we are told that aération has no 
beneficial effect on the quality of polluted waters. 
“ Aération we impart life, as it were, to water, but it 
cannot be said tohave any marked influence on its 
quality.” Lake water, also, when polluted with sewage 
has no self-purifying attributes—at a events, to a useful 
degree. Evidence of these facts is made only too clear 
by astudy of the statistics of typhoid-fever rates in various 
cities. Take Pittsburgh, Philadelphia, Cincinnati, Louis- 
ville, and St. Louis, for examples. These all use river 
water without treatment. The average annual death- 
rate from typhoid fever in these cities is 58 per 100,000. 
Then consider those which use lake water, such as 
Chicago, Milwaukee, Detroit, Cleveland, and Buffalo. 
Here the death-rate per 100,000 varies from 29 to 71, with 
an average of 42 for the five cities. Then, for comparison, 
we are invited to consider cities using filtered river water— 
London, Berlin, Rotterdam, and Hamburg. The death- 
rates here vary from 5°7 to 14°4. Under this heading 
the author gives Altona also, with its death-rate of 26°8. 
His reason for doing this is hard to discover, for un- 
doubtedly this figure weakens his argument. As a fact, 
however, the highness of the rate in this particular town 
is probably to be explained by the fact that the filters 
were faulty. The standard of filtered water is, so we are 
told. like other standards, arbitrary, and it is reasonable 
to infer that it will go on improving until the limit of 
practical methods is reached. Natural filtration cannot 
by any means be thoroughly relied upon in all cases. 
The bacillus B. coli communis—an index of sewage 
pollution from man or animals—has been discovered in 
well water at a depth of 130ft. to 180ft., and distrust in 
natural water has led to the almost general adoption of 
artificial filtration. 

There are several well-recognised tests of the quality of 
a water supply, we are told by theauthor. First, there is 
the test by chemical methods; secondly, the test by 
biological methods; and he quaintly enough goes on to 
say that, finally, there is the rough but effectual method 
of allowing the people to use it, and noting its effect on 
their health. ‘This method,” he adds, “ prevails in 
nearly all the cities of this country.” It is hardly to be 
wondered at that American typhoid rates are high. In 
the United States filtration is certainly the exception 
rather than the rule. Where it is adopted, however, its 
beneficial effects are at once established. In Lawrence, 
for example, which took its water from the Merrimac 
River, the typhoid rates were reduced nearly 90 per cent. 
by filtration. On the other hand, domestic filters, as they 
generally exist, are condemned in no uncertain terms. 
They are a ‘delusion and a snare,” and they “ really 
encourage the growth of water bacteria.” The Pasteur 
filter, we are told, is the best domestic filter existing; 
but even this will not restrain the passage of bacteria for 
any length of time. A series of tests is given as an example. 
Various samples of water from different filters were taken 
at different times and in different places. From these it 
appears that putting the filter into the hands of an expert, 
the colonies of bacteria per c.c. of water, even after 
nineteen days’ growth on gelatine, need not amount to 
more than from two to eight, but to arrive at this state 
of perfection the filter tubes must be kept carefully 
sterilised. But as a contrast to this he tells us that 
carefully-cleansed and well looked after filters, in not 
quite such expert hands, will allow as many as from 287 
to 436 colonies to appear after a few days’ growth on 
gelatine, while if care is not taken with them, these filters 
will allow as many as 1536 colonies to appear after five 
days’ growth on gelatine. The ordinary domestic filter, 


of course, reveals a much worse state of affairs. One 
example—the worst—out of a number will suffice to show 
this. The filter in question is in a very popular restaurant 
—we are not told where—with the legend on the menu: 
—‘ The water of this establishment is filtered through 
— ——- stone filter, and is absolutely pure.” Here, 
after 53 days’ growth on gelatine, the colonies of bacteria 
per c.c. of water reached the alarming total of 48,600! 
Clearly the author, in the interests of humanity, should 
have made public the name of that restaurant and the 
maker of the filter, but he does not. 

The typhoid bacillus and typhoid fever are discussed in 
a long ¢ a entirely devoted to this branch of the 
subject, and then the author goes on to classify various 
cities by their typhoid-rates. His sub-division results in 
seven classes. To the first class belong those cities 
where the death-rate is less than ten per 100,000. The 
largest cities in this class are Berlin, with a are 
of 1,695,318, where the water supply is derived from the 
river Spree and Lake Tegel, and the death-rate from 
typhoid is 7-1; and Vienna, with a population of 1,526,623, 
and a typhoid death rate of 6°6, where the water supply 
is from springs in the Schneeberg. The second class 
contains those cities where the typhoid death-rate is less 
than twenty per 100,000. This class includes London, 
Brooklyn, and New York—and so on till we come to the 
seventh class. This consists of all cities having typhoid 
death-rates in excess of sixty per 100,000. Eleven out of 
the thirteen places which constitute this class are to be 
found in the United States, with death-rates from 
typhoid varying from 64:5 to 85:1, the two remaining 
cities being Alexandria, with a rate of 143-4, and Cairo, 
with 168°3. ‘‘ This classification,” says the author, ‘ will 
enable a comparison to be made, which should convince 
even the sceptical that in the matter of our public water 
supplies we are far behind the larger cities of Europe ;” 
and, continuing, he says, ‘“‘ An examination of the cities 
in classes four to seven shows that nearly all of them are 
in our country.” 

A list of typhoid fever epidemics is given which is of 
some interest, because in each case the outbreak is traced 
right to its source, and the author commences to 
discuss the question of how water should be purified. 
Subsidence alone causes a reduction of 97°26 per cent. in 
the number of bacteria contained in the Covington (Ken- 
tucky) water which is drawn from the Ohio River. The 
West Middlesex Company finds a purification of 87-7 
after the water has passed two storage reservoirs. Water 
from the Ohio River is purified after twenty-four hours to 
the extent of 84:22 per cent. by means of 2°57 grains of 
alum per gallon, and 99°48 per cent. with 3°74 grains of 
slaked lime per gallon; in fact, where softening is greatest, 
so is the percentage reduction of bacteria. A chapter is 
devoted to the question of the sterilisation of drinking 
water. Here the subject of distillation on a large scale is 
discussed at some length. A supposed American city 
with a population of 400,000 is taken for example with a 
daily consumption of 40,000,000 gallons, or 100 gallons 
per head. It is then assumed that 1,000,000 gallons 
—2k per cent.—is the amount which will be used 
exclusively for drinking and cooking, including the 
water for washing “ culinary vessels and apparatus.” The 
average temperature of the water before distillation is 
assumed to be 60 deg. Fah. The prime cost of the plant 
is calculated by the author to be 1,803,500 dols., or 
4-50 dols. per head of the population, and the fixed annual 
charges are given as 359,902°82 dols., or ‘90 dol. per 
head. The cost of construction includes the laying of 
350 miles of mains, for the supply of the sterilised water, 
at an average cost of 4500 dols. per mile. ‘‘ Water,” we 
are told, ‘‘ such as this process of purification will furnish, 
can neither be the habitat nor carrier of any kind of bac- 
teria—nor of the toxalbumins which these may develo 
and if any organisms came into it adventitiously, they 
would perish for lack of food.” Sterilised water was 
used at the Chicago Exhibition in 1893 by 15,000 em- 
ployés with good results. 

Filtration is dealt with at considerable length—some 
130 pages out of 266 being devoted to it. The author is 
evidently very well informed on his subject. He knows 
what is going on and what has been done not only in his 
country, but all over the world. He shows as intimate a 
knowledge of the workings of the London and chief 
European water supplies as he does of those of the 
United States. ‘The biologic action of a filter is, after 
all, its most important function;” he says, and “it is 
abundantly proven that the bacteria do not penetrate 
the sand-bed to any great depth.”” The methods which 
have met with the best results in Europe are those which 
combine sedimentation with filtration. The rate of filtra- 
tion, as formulated by the Imperial Board of Health, 
Berlin (1893), should not exceed 4in. vertical per hour, 
but twice this amount has been successfully dealt with at 
the Altona Works with results quite as good, if not 
superior, to those when the smaller quantity was 
passing. 

There is hardly an aspect in which filters are not 
regarded and discussed by the author, who is fully 
alive to the fact that, though filters will not supply pure 
water in the strict sense of the term, yet the purification 
which they can and do procure is of such a degree as to 
meet the practical requirements of cities and communities 
to-day. ‘For the present,” he says, ‘‘ and as a practical 
method of water purification, filtration may be regarded 
as entitled to full credit at the hands of city officials and 
waterworks managers.” Space does not permit our 
going more deeply into the various descriptions of the 
different kinds of filters discussed by the author, indeed 
no useful purpose would be served, as there is not much 
novelty in anything we are told, though the information 
afforded is, as far as we have been able to discover, minutely 
accurate. The last chapter of the book, however, merits 
more than a passing notice. Here the cost of filters and 
filtration is dealt with, and as being included under this 
head, “ Rates of Filtration,” ‘‘ Duration of Filters,” and 
‘“‘ Loss of Water in Cleaning Filters.” We find in this 
chapter that the cost of filtration only at Lawrence, Mass., 


in 1895 was 4°10 dols. per million gallons, whereas in 
London it ‘probably averages less than 1°5 dols.” At 
Poughkeepsie the cost per million gallons is given as 
1°32 dols.—“ a price,” adds the author, ‘‘ which indicates 
that these filters were not worked with a view to the 
high quality of filtrate obtained in works abroad.” In 
Germany, however, where, generally speaking, the purity 
of the water supplies is of a high character, the cost is 
sometimes as low as 1°2 dol. per million U.S. gallons 
filtered. 

Looking at the book as a whole, perhaps one is most 
struck by the fact that in no way does the author seek to 
uphold the systems practised in America simply 
because it is his coun In some of the cities of the 
United States there is no doubt that there is room for 
considerable improvement in the water supply. The 
author, with an exceptional capability for appreciating 
the defects or advantages appertaining to water supply, 
has evidently set himself the task of bringing his } apnea 
men to a sense of their position. He has certainly e 
out his case, and were all his recommendations to be 
carried out, there is no doubt that typhoid-fever rates in 
the United States would decline. 


Handbook of Travellers in Japan. By B. H. CHAMBERLAIN, 
F.R.G.S., and W. B. Mason. London: John Murray, 
Fifth edition. 1899. 


Ir is now fifteen years since the first edition of this ex- 
cellent handbook was first compiled by Messrs. Satow 
(now Sir Ernest M. Satow, K.C.M.G., British Minister to 
Japan) and Hawes, who were also responsible for the 
second edition. Both of these have been out of print 
for more than ten years, but it was not until 1894 that 
Mr. B. H. Chamberlain, Emeritus Professor of Japanese 
and Philology at the Imperial University, Tokyo, who 
was the first to reduce the Japanese language to a gram- 
matical form, and Mr. W.B. Mason, then holding an 
important position in the Imperial Japanese Department 
of Communications, acquired the existing rights in the 
earlier work, and brought out the third—their first 
edition. Nothing could better demonstrate the wonderful 
progress that Japan has made during the past fifteen 
years than a comparison of the first edition, now ex- 
ceedingly scarce, with that recently published. The rail- 
way system, for example, which was formerly limited to 
some 150 miles, has now been extended to over 3300 
miles, and extensive districts which were formerly inac- 
cessible to the globe-trotter with only a limited time at 
his disposal, or to the resident after elaborate prepa- 
rations for travelling, victualling, &<., including some of 
the most interesting parts of the empire, can now be 
visited without trouble or difficulty. 

The throwing open of the country to foreign residence 
and trade, in consequence of the revised Treaties, has 
been borne in mind, and the commercial, mineral, and 
other resources of the various districts have been care- 
fully studied and clearly expounded, including the chief 
mining industries, the mineral oil business, the silk and 
cotton trades, &c. Kyushin, which was barely mentioned 
in the earlier editions, Shikoku and Luchu, which were 
entirely omitted, probably on account of their inaccessi- 
bility, and the difficulty of obtaining accurate informa- 
tion, and Formosa, which did not then belong to the 
Japanese Empire, are all adequately treated, while by a 
judicious excision of a good deal of historical matter and 
folk lore, which is now, although not formerly, accessible 
in other publications—for example, in Professor Chamber- 
lain’s companion volume, ‘‘ Things Japanese,”’ see THE 
EneinerEr for October 14th, 1898—the present volume 
is actually some ten pages shorter than the first edition. 

Among the numerous favourable notices of the book 
which have appeared in the Japanese papers, we may 
quote the recommendation of the Japan Times, which 
advises every student who wishes to know anything 
about his own country to provide himself with a copy ; 
and the following, headed “A Pretty Go!” from the 
Yomiuri Shimbun :— 

“No guide to Japan can be compared to that com- 
posed by Messrs. Chamberlain and Mason, either for 
practical utility or for pleasant writing. Is it not a 
pretty go that we Japanese, born in Japan, have to rely 
on foreigners to help us out when we wish to travel in 
our native land?” 

It may be added that not only the whole of the type- 


setting, but also the engraving and lettering of the - 


twenty-eight excellent maps, have been executed by 
Japanese compositors and engravers, who have no more 
knowledge of English than the average English com- 
positor has of the Norwegian or Hungarian languages ; 
and that for freedom from typographical errors and clear- 
ness of execution they will stand comparison with any 
other of Murray’s series of guide-books. The English 
edition was printed in Japan, and sent over in sheets; 
only the binding being done in England. As a matter of 
fact, a first proof set up from clearly-written manuscript 
by a Japanese compositor who can read—without under- 
standing—a single word of a foreign language, will proba- 
bly contain fewer printers’ errors than similar work by 
an English type-setter; but he is, of course, entirely 
unable to decipher an illegible word or letter. 


BOOKS RECEIVED. 


Festschrift zur 40, Hauptversammlung des Vereines Deutscher 
Ingenieur in Niirnberg. Vom 11-15. Juni, 1899. Herausgegeber 
vom Friinkisch-Oberpfiilzischen Bezirks-Verein Deutscher Inge- 
nieure. Niirnberg: Druck von E. Nister. 


Projectirung und Verauschlagung von Flussbefestigungen erliutert 
an emer Flussstrecke der weissen Elster sowie Beispiele zur Nach- 
priifung der Fargue’schen Gesetze mit Hilfe der Methode der Stoss- 
fliichen. Von R. Williams. Mit 6 Textfiguren und 12 Tafeln. 
Leipzig: Verlag von Wilhelm Engelmann. London: Williams 
and Norgate. 1899. Price 8s. net. 


An Elementary Treatise on Practical Mathematics for Technical 
Colleges and is. By John Graham, B.A., BE, London: 


Edward Arnold. Price 3s, 6d. 
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SOME MOUNTAIN TORRENTS OF SWITZERLAND.) Another system of consolidation than by means of 
No. Ul. cross walls has piles or 
i i is the Surley, which | poles driven into the ground—system Schindler—across 

ANoTHER important Swiss torrent is th A po gro a | 
on the cone, on which the. 
torrent is depositing _ its | 
material. Fig. 25 is a view | 
of the Trimmiser gorge, with 
the application of this 
system. The intention is 
that the rows of poles shall 
stop the torrent material or | 
hinder its pushing on, where- | 
as the water is easily led off. | 
If the torrent material is_ 
light—not too coarse—and | 
the fall of the torrent bed | 
not too heavy, it is said to 
answer well. The system 
has the advantage of being | 
cheap, but is mainly applic- | 
able on the lower parts of | 
the torrents or their cones | 
of deposits, whereas it rarely 
answers in their upper and | 
steeper parts, where just the 
tlows into the lake of Silvaplana, in the Upper Engadine, | works of greater importance have to be done. 
on the southern side of the lake. Formerly the torrent} In conclusion, it appears that the first and principal 
had its course through the pass at a d—see the plan | 
Fig. 7, page 189—butas it carried with it too much material, 
damaging some valuable meadows below the pass men- 
tioned, it was resolved to take it through the rocky spur 
blocking its more direct way down to the lake. This | 
was carried out according to the plan Fig. 7, which shows | 
the situation of a number of cross walls and parallel 
works to guide the torrent. Figs. 8 and 9 show cross 
sections of the tunnel made for the torrent, and Fig. 10 | 
gives a longitudinal section between ab ; on thisthe lines of | 
foundation of the main cross wall cutting of the old course | 
are also shown, and in Figs. 11 and 12, page 192, views | 
of some of the works showing the effect of cross wall are | 
given. 

Fig. 12 is especially interesting, and will bear close 
inspection. The tunnel through which the torrent | 
now passes is seen on one side of the picture, whilst on | 
the other side the cross wall spanning the old channel is | 
shown. The effect of the works will be appreciated when | 
the width of the old bed is compared with that of the | 


Fig. 18—PLAN OF RUINA TORRENT 


new. 
Other important torrents are the Alberti and Ruina. | 
The former is a tributary of the Landwasser River, 
and is situated near Dovos. Figs. 13 and 14, page 189, give 
the plan and the longitudinal section of the gorge, with 
the consolidation works carried out. In the plan a} 
number of elevations above sea level are given. Fig. 17, | 
on page 192, shows the character of the gorge in its | 
higher altitudes, as well as parts of the consolidation | 
works, cross walls, «ce. 
The Ruina torrent is situated at Fuldera, in the Enga- | 
dine; several views of the consolidation works on it were | 
given in our last impression. It is a fine specimen of | 
mountain torrents; Figs. 15 and 16, page 189, give the | 
general plan and longitudinal section of it ; Figs. 18 to 24 | 
show part of the valley and consolidation works in | 
detail. The cost of the cross walls Nos. 9, 10,11, and 12. 
amounts to :— 


2s. 
Foundation excavation, 1560m.3atl0d.  .. 52 00 | 
Drystone masonry of the cross walls, 504m.°at6s.5d. 16010 0 | 
Do. do. sill beds, 185m.%at6s.5d. ... 4316 3 
Do, do. lower wingwalls, 292m.* at4s.10d. 7011 4 
Do. do. 1m.thickupperdo.,210m.2at4s. 42 0 0 | 
Do, do. bed paving, 290m.2at4s, ... 58 00 | 
do. sills, 112m. atls. 9d. ... | 
thing in dealing with these gorges and torrents isto look 
| out for and apply the remedies at those places where the 
Total ... ... £480 0 0 | work of destruction is just going to commence, or is still 
~ Frontview Section. 


Crosswall 9. Crosswal/ 10. 


Fig. 22 
Fig. 19 Frontview. 
Crosswal/ Il. 
Section. 


Crosswall 9. 


Fig. 23 
? Section 
Cross 10. Crosswall 


Fig. 21 


WORKS ON THE RUINA TORRENT—SECTIONS 


| in its early stages. A comparatively small outlay spent 


in due time may cause great future savings. 
Fig 8. 
Tunnel Section 


ASéction In 


TUNNELS ON SURLEY TORRENT 


A great necessity in nearly all these cases is to get the 
country as well wooded as possible, and to protect the 


Fig. 25—SCHINDLER SYSTEM IN TRIMMISER GORGE 


existing woods against the destructive influence threaten- 
ing them, either by nature, or, what much more fre- 
quently is the case, by the greed of those who try quickly 


Fig 
Section 


SURLEY TORRENT—LONGITUDINAL SECTION 


to get the greatest possible amount of money out of them, 
and ‘who often, by very imprudent management, destroy 
the fine woods, and in a disastrous way change the 
character of whole countries. 
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MOUNTAIN TORRENTS OF SWITZERLAND 


Fig 7. 
Consolidation work of Surlei-torrent 
Plan. 
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THE IRON AND STEEL INSTITUTE. 


Tue members of the Iron and Steel Institute again as- 
sembled in the Town-hall, Manchester, on Wednesday 
morning, 16th inst. The papers selected for reading were 
of a distinctly scientific—if we may use the word in a sense 
in which we feel sure it will be understood—character, 
and, judging by the gradual leakage of members from the 
hall during the morning, did not possess that attractive- 
ness which characterised the more essentially practical 
papers of the previous day. The first contribution was 
read by Mr. C. H. Ridsdale on ‘“ Practical Microscopic 
Analysis, for Use in the Steel Industries, with an Intro- 
duction to a Systematic Study of Soft and Dead Soft 
Steel.” In this paper the author attempts, and with a 
fair degree of success, to classify the various results 
which have been obtained by the micro-examination of 
steel after it has been treated in certain definite ways. 
He gives various tables and a number of photographs 
showing the general microscopic appearance of steels of 
certain compositions so treated. As an effort to reduce 
& most complex and intricate study to a regular and 
simple classification, it is both useful and interesting. 
It is unquestionably a valuable addition to the literature 
of the subject, and although it is, as doubtless the author 
himself would be the first to admit, far from perfect, it is 
yet the first step in a direction which will, so it is 
believed, be followed up closely in the next few years. 

The discussion on it was opened by a remark of the 
President’s to the effect that as long ago as the Vienna 
meeting of the Iron and Steel Institute, Professor Bauer- 
man had said to him that he could not imagine a more 
fruitful field for the work of a young man than the micro- 


scopic investigation of iron and steel. It was another of 
the many cases in which Professor Bauerman’s astute- 
ness was displayed. He then went on to criticise gently 
the method the author had adopted, and expressed a 
doubt if it was wise to use a 10 per cent. solution of 
nitric acid for etching. It was a dangerous re-agent, and 
he considered a solution of from 1 per cent. to 2 per cent. 
quite strong enough. He subsequently modified this 
criticism on finding that the author limited the use of 
such a strong solution. He did not think the magnifica- 
tions given by the author were sufficient, and thought 
that they ought at least to reach 100 diameters. He was 
also of opinion that the value of the observations was not 
as great as it might be, owing to the absence of accurate 
records of temperatures. It was not sufficient to 
speak of red heats and white heats, the actual tempera- 
tures measured by a pyrometer should be given. Mons. 
Greiner,-ef Cockerill’s, the next speaker, laid great stress 
on the necessity that exists for a scientific classification 
of the results of microscopic examinations of iron and 
steel. He thought definite rules for the preparation 
of sections aaa be drawn up, and that the magnifica- 
tion should also be subject to standardisation. He looked 
forward to the time when it would be possible to purchase 
a box of standard micro-sections for comparison. Mr. 
Harbord pointed out that the value of micro-investigation 
lay in the fact that it showed the treatment to which any 
steel had been subjected. The composition of the steel 
could always be obtained by chemical analysis. 

Mr. Stead spoke at some length on the difficulties 
attending microscopy of this sort and standardisation, and 
referring to the peculiar star ap ce shown by some 
of the photos, said that he had found that when a 


rectangular bar was hammered on its sides the flow of the 
metal takes place across the diagonals. He then dwelt 
on the different methods of etching to meet particular 
circumstances, mentioning that Osmond used 20 per cent. 
nitric acid for developing the size of the grain rapidly. 
After a few remarks by Prof. Porter, of Montreal College, 
where a laboratory for these investigations is now being 
instituted, and by the President, Mr. Ridsdale replied. 

The next paper, by Mr. James William Miller, on 
“ Pig Iron Fractures, and their Value in Foundry Prac- 
tice,” was taken as read, and there was no discussion. It 
was followed by a short thesis on the present position of 
the “ Solution Theory of Carbonised Iron,” by Dr. A. 
Stansfield, which is rather abstruse in its character. It 
was briefly discussed by Mr. Snelus, Mr. Hadfield, and 
Mr. Stead, and was spoken of by the President as of very 
great importance. 

Mr. Brough then read the following abstracts from a 
valuable paper, by Albert Sauveur, of Boston, U.S.A., on 


“THe RELATION BETWEEN THE STRUCTURE OF STEEL AND 
1Ts THERMAL AND MEcHanicaL TREATMENT.” 
Finished pieces of unhardened steel.—Since it seems to have been 
conclusively shown that the smaller the grains of the metal, the 
more ductile and tough it will be, it is evident that we should en- 


deavour to im such a structure to all finished pieces, and as 
the finest possible structure results from heating to W*, we natur- 
* In these propositions the letter V indicates the t ture at which 
hardening carbon is c to cement carbon during the slow cooling of 
steel, a change which is accompanied by a retardation in the rate of 

cooling, indicating an evolution of heat, ti 80 iderable as 
luce an actual rise of the ible temp u of the 


ture, a r 
cooling metal. In other words, V represents the temperature of the 
critical point commonly known as the point of M The temp 
ture V varies somewhat with the carbon content, being lowest in the 
most highly carburetted pounds. In medium hard and in hard steel 
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ally infer that every finished piece of unhardened steel, in order 
to be in the best possible condition, should, asa last treatment, be 
heated to W. 

While, for numerous reasons, such treatment cannot always be 
applied, being indeed, in many instances, altogether impractica- 
ble, nevertheless manufacturers should endeavour to approach 
this desideratum as much as is consistent with other conditions 
and requirements of production. Forged or rolled pieces should 
be finished as near the temperature V as possible, since finishing 
them at a temperature much above V leads to the development 
cf a coarse structure during subsequent undisturbed cooling, 
while if they be finished below V they will suffer from the 
effects of cold work. 

The problem, however, is further greatly complicated by the 
fact that thick pieces cannot be finished at a temperature uniform 
throughout, the differences of temperature between the central 
portions and the outside increasing rapidly with the cross section 
of the piece. If it be finished at a temperature above V, the whole 
mass will begin to crystallise during subsequent cooling, but the 
interior, being hotter and cooling more slowly, will have a larger 
grain than the outside portion ; the resulting structure will be far 
from uniform, and the physical properties of the finished piece in 
its various parts will also necessarily lack uniformity, as may be 
ascertained by testing specimens cut from different regions, If 
the outside or thinnest parts have reached V when the piece leaves 
the forge or the finishing rolls, the central portions may be con- 
siderably above that temperature, and may assume a coarse 
crystalline structure ; while if the working be continued until the 
interior of the piece has reached the temperature V, the thinnest 
portions may be much below that temperature and suffer from the 
effects of cold working.+ 

Uniformity of structure—and therefore of physical properties— 
in all parts of a worked piece of steel, together with freedom 
from distortion caused by cold work, can only be secured by re- 
heating throughout to the temperature W ; and while such treat- 
ment, as already stated, is impracticable in many cases, besides 
necessitating the use of pyrometers, it remains true that with a 
clear understanding of the effect of heat treatment and of work 
upon the structure of the metal, each manufacture has it in its 
power to improve the quality of its product. 

In the manufacture of costly pieces of steel, when large outputs, 
necessitating the highest possible speed of production, is not 
the all-important and all-absorbing factor—in the production of 
armour plates, for instance, and of expensive forgings—the metal 
may be treated on these scientific lines, and the highest efficiency 
secured, 

It is seen that any re-heating, followed or not by slow cvoling, 
whose aim is to soften the metal and increase its ductility, might 
quite properly be called annealing, for I see no sharp line of 
demarcation between tempering and annealing. Just where the 
softening and toughening operation should cease to be called 
tempering to assume the name of ‘‘annealing,” can only be 
decided arbitrarily. Tempering should be considered as a species 
of annealing, 

The changes in the physical condition of the metal which 
we desire to bring about by annealing are several in number, 
and of course depend upon the treatment to which the metal 
has been previously subjected. I believe that they may be summed 
up as follows :— 

(1) Softening of the metal—decrease of its mineralogical hard- 
ness—by obliterating the increase of hardness conferred by pre- 
vious hardening or by cold working. 

(2) Increase of ductility, by obliterating the brittleness caused 
by previous hardening or cold working, and also by cooling 
stresses—which always occur during the cooling of large castings 
or forgings from a high temperature. 

(3) Obliteration of coarse crystallisation caused by a previous 
undisturbed cooling from a temperature higher than W, and of 
structural distortion produced by cold working, imparting to the 
metal the finest possible structure which it is capable of assuming. 

In short, in annealing steel our purpose is to render the metal 
as soft, tough, and ductile as possible, and to do so by decreasing 
the elastic limit and tensile strength only of such, so to speak, 
abnormal increments, as were acquired through hardening and 
cold working. 

From our previous considerations it is evident that to accom- 
plish this in the most effective manner the metal should be re- 
heated throughout to W, and slowly cooled from that temperature, 
maintaining it a sufficient length of time at the temperature V 
to assure a complete change of the hardening carbon into cement 
carbon, By heating the metal to W all previous coarse crystalli- 
sation or distortion is obliterated and replaced by the finest pos- 
sible structure. In cooling slowly through the V range, its harden- 
ing carbon passes back into cement carbon, but as the complete 
transformation requires time, it is desirable to keep the metal for 
some time at that temperature. After such treatment the 
— will undoubtedly be in its softest and most ductile con- 

ition, 

Hardening and tempering.—It is almost superfluous to state here, 
that in order to harden steel, and at the-same time preserve the 
best structural arrangement, the metal should be heated to y, 
and then quenched, without allowing the temperature to rise above 
W. This rule is quite universally followed, and although smiths 
seldom use pyrometers, some of them become such experts in 
udging the temperature of the metal by the colour, that it is pro- 
bable that the majority of their pieces are, at the instant of quench- 
ing, very near W indeed, or at the refining temperature, as they 
properly call it. The temperature of tempering is also very 
universally regulated by the colour of the metal, and generally 
with great skill and accaracy, The use of pyrometers in connec- 
tion with the hardening and tempering of steel should nevertheless 
be commended, as it removes all uncertainty, secures uniformity 
of treatment, and may bethe means of avoiding the destruction 
in the quenching bath of many costly pieces. 

Itis customary, the writer believes, to quench the metal— 
merely for convenience—after it has been heated to the proper 
temperature for tempering, instead of allowing it to cool slowly 
from that temperature. It is, however, probable that, if it be left 
to cool slowly, its softness will increase, since the change of 
hardening carbon into cement carbon, which is arrested by the 
sudden cooling, will continue a while longer, at any rate, if the 
steel be slowly cooled. 

Mr. Hadfield was the principal speaker on this paper. 
He referred to the want of clearness in one or two 
places, and insisted that the quality and composition of 
the steel should be given in all cases. He thought 
steel might be divided into certain grades, depend- 
ing on the quantity of carbon contained, and that 
the lacking particulars should be given for each grade. 
Mr. Sauveur speaks of the value of a pyrometer, and 


it is generally situated between 625 deg. and 700 deg. Cent,, and covers a 
range of some 20 deg. to 30 deg. In very soft steel the transformation occurs 
at a higher temperature. In steel containing very little carbon it is, of 
course, hardly detectable, and is not found in carbonless iron. The 
letter W indicates the temperature at which takes place the. opposite 
phase ot the same phenomenon, i.e., the passage of cement carbon into 
hurdening carbon during the heatiog of steel, which transformation is 
«“cvompauied by a retardation in the rate of heating, indicative of an 
absorption of heat. The temperature W is generally some 30 deg. higher 
than V, and often covers a range of some 25 deg. Tho symbols Vand W, 
first proposed by Brinell, have been selected here in pref e to Ar) 
and Ac), now more generally used, merely on account of their greater 
simplicity. 

t A familiar ivst of such heterog of structure is found 
iu steel rails whose structure frequently reveals the fact that the web 
and extremities of the flange have suffered from cold work, while the 
czntre of the head exhibits a well-developed crystalline structure, indica- 
tive of undisturbed cooling from a temperature above W. 


he was prepared to endorse his views, but the use of a 
trustworthy pyrometer in practice led to many difficul- 
ties, and it was hard to keep in order. The excellent 
instrument Sir William Roberts-Austen was able to use 
in his laboratory was not fitted for employment in steel 
works. 

A short paper on ‘The Constitution of Steel,” by 
Prof. E. W. Campbell, Michigan, was then taken as 
read, which practically concluded the meeting, only the 
usual resolutions for votes of thanks to those who had 
assisted in various ways being passed before adjourn- 
ment. 

Several excursions to places of interest in the neigh- 
bourhood of Manchester had been arranged. We have 
already referred to those on Tuesday to see the Simon- 
Carvée coke ovens in operation, and to the excursion to 
Horwich. 

LANCASHIRE AND YORKSHIRE RAILWAY—HORWICH 

WORKS. 


As these works possess a world-wide reputation, and 
as in spite of this fact very little detailed information 
has ever been published about them, a few more 
notes will perhaps be welcomed. The works are situated 
about one.mile distant in an easterly direction from 
Blackrod Station upon the main line between Manchester 
and Fleetwood. A fork line connects Horwich with Man- 
chester, so that necessity for passing through Blackrod 
Station is avoided. The whole enclosed area of the works 
is 116 acres, of which 21 acres are covered by various 
buildings, shops, stores, and offices. For the conveyance 
of goods a tramway system has been laid and is worked by 
little 3-ton locomotives, with cylinders Sin. by 6in., and 
wheels 16in. diameter. The frames of these engines are only 
7ft. 4in. long, and the extreme width is only 3ft. They work 
at a pressure of 170 lb., and their maximum tractive force 
is about 1400 lb. The whole length of the service lines is 
six and a-half miles. The arrangement of the shops is 
as nearly perfect as it is possible to imagine. They are 
all practically on the same level, and run in three main 


provided with a Siemens-Martin regenerative melting 
furnace, and a converter for making steel castings by the 
Tropenas process. All the furnaces here are heated by 
gas made in Wilson producers. 

Of the other principal buildings we may mention the 
fitting-shop, which is 508ft. long by 111ft. wide, and is 
fitted up with a great number of modern machine tools, 
A great variety of milling work is done here. The sho 
is served by four 5-ton electric cranes which travel at a 
very high speed. But the biggest of all the shops is that 
reserved for erection. It is 1520ft. long by 118ft. broad, 
In it there are no less than twenty electrically driven 
overhead cranes of 30 tons capacity each, and there are 
two traversers for giving access to the central part of the 
shop. Various tools for the repair or construction of 
locomotives and tenders are fitted in convenient places, 
In concluding this brief sketch of Horwich, which can 
do no more than barely give an idea of the size and 
logical arrangement of the works, the Mechanics’ [nsti- 
tute and Technical School must be mentioned. It was 
opened in December, 1888, and was enlarged as recently 
as 1893. It has a large public hall, reading and smoking 
rooms, and metallurgical and other technical class-rooms, 
There is a library containing over 8800 volumes; and a 
covered gymnasium, built by Mrs. Samuel Fielden, of 
Todmorden, adjoins it. The building and fitting of this 
institute was mainly due to the grant of £5000 made by 
the shareholders of the Lancashire and Yorkshire Railway 
Company and to the generosity of Mrs. Fielden. 

On Wednesday afternoon a trip down the canal from 
the docks, marred only by the most unwholesome smell of 
the water, was largely attended. Two steamers left the 
Manchester Dock (Pomona), and when down below 
Barton Aqueduct, returning to Salford No. 7 Dock, where 
tea was provided by the Manchester Ship Canal Company. 
The Trafford swing bridges were seen in operation, and 
the vessels passed through one of the Mode Wheel Locks, 
The Barton Aqueduct was swung with some barges in it, 
and the bridge was also opened. 
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parallel rows from north-west to south-east. At the 
most northerly corner are the offices and the stores. 
Then, in the same horizontal line as the stores, but 
separated from them, are the boiler shops, boiler-shop 
smithy, forge, steel foundry, iron foundry, and chair 
foundries in the order given, all in a straight line and all 
connected together. 

In the next main row are the paint shops, chain-testing 
shed, and chain smithy in one building, then the mill- 
wrights, pattern-makers, and joiners under a second roof ; 
then a long fitting and machine shop, with points and 
crossings and signal shops at its easterly end; then a 
second store, oa finally a bolt shop and smithy, with 
the spring smithy close by. 

The third row is composed entirely of five erecting and 
repairing shops all connected together. Between rows 
one and two are situated some of the smaller shops— 
coppersmiths’, brass foundry, wheel shops, and:so on. 

Some particulars of the principal shops may be of in- 
terest. The boiler shop is 439ft. long by 111ft. wide, and 
is well supplied with the usual hydraulic tools, besides 
several special machines, multiple or gang drills and 
punches, edge-planing machines, and pneumatic caulking 
and rivet-chipping tools. An aoatslasiedaioek drill with 
twenty-eight spindles, operating on five platesat one time, 
attracted great attention, and a special tool for tapping 
the plates for, and driving fire-box stays, was watched at 
work with interest. It consists, broadly speaking, of a 
central pillar which rests on the crown of the fire-box, 
the boilers being inverted, and carries a system of pulleys 
ona frame at its summit. From this central point ropes 
are driven, which pass over guide pulleys and support in 
their bights large brass pulleys, which carry at their 
centres either taps or stays, as the case may be. The 
whole system is rendered flexible by balance-weights, 
so that any part of the box can be got at in one 
setting. The operators—four work at a time—merely 
hold the large brass pulleys by suitable handles in the 
position required. The first motion is taken from the 
main shop shafting. 

The boiler shop, smithy, and forge being part of the 
same building are the same width as the boiler shop, but 
respectively 120ft. and 452ft. long. In the former there 
are fixed flanging presses for various operations, and in 
the latter there are a 14in. merchant mill, and an 8hin. 
guide mill, together with tire mill, and a 30in. cogging 
mill with electrically-driven live rolls. There are here 
also one 35-ton duplex, one 8-ton and two 5-ton hammers, 
and a Siemens regenerative furnace. 


The steel foundry is 150ft. long by 135ft. wide. It is 


The evening was spent in witnessing a performance at 
the Royal Theatre. 


BOILER WORKS OF GALLOWAYS LIMITED, 


Careful preparations had been made for the visit of the 
members to the boiler works of Galloways, Limited, on 
Thursday. The party was divided up into five sections, each 
under the escort of a guide. All started from different 
points, and the tour of the shops was made without clashing 
or confusion. The works are situated at Ardwick, and 
cover an area of about eight acres. Some 800 hands 
are employed, and between five and six large boilers are 
turned out weekly. This large output is rendered pos- 
sible by the employment of special machinery for nearly 
every stage of the manufacture. Besides the usual drill- 
ing, punching, plate edge planing, and flanging and 
pressing machines, several tools designed and constructed 
to meet the special conditions which the Galloway boiler 
involves were seen in operation. Most notable of these 
was the series of tools devoted to the construction and 
fixing of the conical circulation tubes. The tools are first 
a = for bending the plate into a conical form ready for 
welding. We can only attempt a rough description of 
this machine and the operation. There is an upper roll 
or mandril carried in a bearing at each end. The out- 
board bearing is readily removable, so that the cone can 
be drawn off when completed. Below this is a large 
segmental casting, between which and the upper roll the 

late to be bent is passed. The length of the working 
ace of the segmental piece is equal to the circum- 
ference of the enact less a few inches. The 
late to be bent is bolted fast to the mandril 
y a bar running longitudinally, and then by rota- 
ting the rolls first in one direction and then in the 
other, the free parts of the plate, if we may so call them, 
are bent up round the mandril. A big groove cut away 
in the lower segment allows the gripping bar to pass 
the rolls. To finish the bending the position of the plate 
is shifted round slightly, first one way and then the other. 
The whole process, from start to finish, takes only between 
two and three minutes. The plates thus bent pass across 
the shop into another bay, where they are welded up under 
small special steam hammers. Afterwards the ends are 
flanged out, ina horizontal flanging machine, which roughly 
resembles a break lathe. From the centre of a face-plate, 
which revolves at a high speed, projects a specially- 
shaped roller, maintained in a position perpendicular to 
the face-plate by two strong spiral springs. One end 
having been brought to the correct heat, the cone 1s 
gripped in a vice opposite the face-plate, with the roller 
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inserted into its mouth. The roller is then pulled away 
from the centre of the plate by gearing, and bears against 
the inner edge of the mouth of the cone, gradually turn- 
ing it backwards and outwards. The operation is precisely 
the converse of the work done on a potter’s wheel in 
turning out the rim of a vessel. If we imagine the potter 
describing circles with his finger, inste: f 
revolving, we should have the process of flanging adopted 
on this ingenious machine. ye 

Another special tool is that employed for drilling the 
rivet holes in the flanges of these cross tubes. Each tube 
is drilled in position in the flue, being held temporarily in 

sition by acolumn which passes up through it and carries 
on its summit the drilling mechanism. Hydraulic power 
is, of course, freely used, and several special forms of 
riveters were seen in operation. Pneumatic power for 
caulking, chipping, &c., is also employed. 

The visit to these works—one of the largest boiler 
factories in the world—was instructive in two respects ; 
in the first place, it showed in a remarkable manner how 
the internally-fired boiler maintains its position in spite 
of the rivalry and competition by other types ; and for 
another thing, it showed that the use of special machine 
tools can be applied quite as successfully to the con- 
struction of boilers as to the manufacture of engines and 

achines. 

Before leaving, to visit the Haworth Cotton Mills, the 
guests were invited to partake of a luncheon hospitably 
provided by the proprietors of the works. 


EXCURSIONS TO CHATWORTH AND CREWE. 


On Friday, as already mentioned, the majority of the 
members and visitors took part in an excursion to Haddon 
Hall, Rowsley, and Chatsworth, where they were invited 
to luncheon . the Duke of Devonshire. On the road 
advantage was taken of a stop at Belle Vue Station to 
visit the works of Messrs. Kendall and Gent, which 
have been so recently described in these columns 
that further mention of them now is unnecessary. 
Besides this excursion a visit had been arranged 
to the London and North - Western Railway Com- 
pany’s works at Crewe, and a good number of 
members availed themselves of the special train put at 
their service to see this famousestablishment. Although 
the shops have been described on various occasions, a 
few statistics, &c., borrowed from the excellent pro- 
gramme which the local committee had drawn up may 
prove of interest. 

These works, which were established in 1843, have 
gradually grown, until, at the present day, they constitute 
the largest railway works in the world. They give em- 
ployment to 7500 persons. The ground upon which the 
works stand is about one and a-half miles long, and its 
area is 116 acres, of which thirty-six are covered in. The 
works axe divided into three main groups, which are 
spoken of as “the Old Works,” ‘the Deviation Works,” 
and ‘“‘ the Steel Works.” 

At the steel works, in the converting-house, the plant 
consists of four 5-ton converting vessels in two groups, 
with the cupolas placed behind them. The converters 
are manipulated by hydraulic machinery, and hydraulic 
cranes are used for handling the ingot moulds, kc. Air 
is supplied to the converters by a pair of horizontal 
blowing engines, of 450-horse power, by Hick, Hargreaves, 
and Co., of Bolton. In the Siemens-Martin house there 
are five 20-ton steel-melting furnaces, and the gas for 
these, the re-heating and ain furnaces, is provided by 
means of fifty-one Wilson gas-producers, the gas being 
conveyed to the various furnaces in underground flues. 
Fach furnace is fitted with powerful hydraulic machinery 
for handling the ladles. The steel-making plant is now 
capable of producing 50,000 tons of steel perannum. In 
the cogging and aiidling mills the rail ingots as cast 
are 3ft. 4in. long and 14in. square, and make rails over 
60ft. long, their weight being 90lb. per yard. All the 
various operations necessary in the handling of the rails, 
from the time they leave the re-heating furnace until 
they are delivered into the wagons, are effected by steam 
and hydraulic machinery. 

Besides the works and places of interest which were 
the object of special excursions, the following firms very 
kindly opened their works to such members as could find 
time or felt disposed to visit them :—Messrs. Joseph 
Adamson and Co., Boiler and Electric Crane Works, 
Hyde; J. E. H. Andrew and Co., Limited, Gas Engine 
Works, Reddish; Beyer, Peacock, and Co., Limited, 
Locomotive Works, Gorton; Craven Bros., Limited, 
Machine Tool Works, Manchester; Gresley Ironworks, 
Limited, Ordsal-lane, Salford; Hick, Hargreaves, and 
Co., Limited, Engineering Works, Bolton; Hulse and 
Co., Limited, Machine Tool Works, Salford; Asa Lees 
and Co., Limited, Machine Works, Oldham; William 
Muir and Co., Limited, Machine Tool Works, Manches- 
ter; John Musgrave and Sons, Limited, Engineering 
Works, Bolton ; Frank Pearn and Co., Limited, Pumping 
Machinery Makers, West Gorton ; Thomas Robinson and 
Son, Limited, Wood and Flour Milling Machinery, Roch- 
dale ; The Semet-Solvay Coke Ovens, Brackley Collieries 
(Bridgwater Trustees), near Walkden; The Steel Nut 
and Tube Company’s Works, Higher Openshaw; and 
Vaughan and Son, Limited, crane makers, Openshaw ; 
besides various works belonging to the Corporations of 
Manchester and Salford. 

The greatest hospitality was shown by the pro- 
prietors of the various works and industrial establish- 
ments in the neighbourhood of Manchester, and by the 
various railway companies whose lines enter the city, and 
this year’s meeting of the Institute is spoken of as far 
from the least successful of its many gatherings. 


TE automatic sight for the 10in. wire gun has been 
experimented with in various ways during the present year at 
oolwich and Shoeburyness, but further tests are about to be con- 
ducted at the latter place, and for this purpose a huge block of 
concrete, 25ft. high, has been erected at the firing-point, for the 


purpose of providing a perfectly steady and level platform from | of efficient men who are following the trade. 


which to conduct the operations. 
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THE AMALGAMATED SOCIETY OF ENGINEERS 
AND THE TRADE UNION CONGRESS. 


WE give below the text of Mr. Barnes’ report on events 
on which we comment elsewhere. 


It will be remembered that in June issue of the Monthly 
ournal we referred to the above, and asked for expres- 
sions of opinion regarding it. These expressions came to hand, 
and were unanimously in favour of the attitude we had adopted. 
Our severance from the Trade Congress, of course, followed ; and 
the candidates then contesting, as well as those who had been 
elected for Plymouth Con , were duly informed. It may 
here be said that our Bro. Tom Proctor, who had been elected for 
No. 8 Division, had also been selected by the Plymouth Trade 
Council as President of Congress, and we sympathise with him in 
thus being — of the opportunity which would have been 
afforded him of filling an important and honourable position. 

Meantime a brief recapitulation of the facts may of interest. 
Our members are charged with having taken the places of men on 
strike from the shops of Mail, Macfarlane and Co., Tyne Dock. 
We submit (1) that at the time of the action complained of we had 
no knowledge of any strike; and (2) that now with all the facts 
before us we believe the so-called strike was absolutely without 
justification, 

On the first point, we may say that the trouble dates back to 
March 13th, 1898, On that day a lad named Pentney, who, 
in this shop, had till then been striking, was put to a smith’s 
fire, whereupon the two smiths there employed objected, 
and three weeks later, namely, April 2nd, left. These smiths 
were members of the complaining society, and two of our 
members appear to have started in the shops on the 5th 
and 6th of April. Now had intimation been given us or 
our local representative, and we had been asked to keep our men 
away, probably we should not have inquired very closely as to the 
reason why, but simply have asked our men to keep clear and 
allow the parties to settle their differences. We had no such 
intimation. The Co-operative Smiths were averse at the time to 
raising the question of co-operation with us, seeing that they had 
been for a few months before busily at work co-operating with the 
employers, with whom we had been in conflict on the question of 
the eight hours. But having complained after the men had 
started, obviously the men had to stay pending investigation. 

And, as may readily be supposed, we had then, with all the 
matters arising out of the ledtens on our hands, but little time 
for such investigation ; consequently, the matter hung fire a little. 
But, meanwhile, the Co-operative Smiths had been circulating in 
the district printed leaflets of an inaccurate and inflammatory 
character, thus rendering adjustment more difficult ; and, more- 
over, had again been co-operating with the employers at Elswick 
in a manner which brought upon them animadversion by Parlia- 
mentary Committee adjudicators, And concurrently with this, 
the facts which we were eliciting in regard to the Pentney case 
were found to be of such a character that we thought it best, in 
the general interest of the trade, and of Trade Unionism 
generally, to bury the whole thing in oblivion as speedily as 
possible, The Co-operative Smiths’ Executive appeared to be of 
the same opinion, judging from the letter from them to ourdelegate, 
dated May, 1898, and containing the following sentence :— 

‘‘The whole matter considered, we take it as a gross insult to 
our society and its members, and will certainly remember it as 
such, especially so will our Shields district.” 

‘‘The whole matter,” therefore appeared to have fizzled out 
until it was revived on the 19th of November by the Federation 
of Shipbuilding and Engineering Trades, a body known to you 
chiefly for its success in propping up a number of microscopic 
sectional unions in the engineering trade. This federation may, 
of course, have been actuated by the best of motives, the ante- 
cedent facts connected with Pentney’s case may not have been 
within the knowledge of its governing bodies, but, at the same 
time, it may be worth putting on record that its ee —also 
secretary of a sectional society of pattern-makers—in the May 
issue of his monthly report, takes credit to himself as the author 
of the standing order upon which action has now been taken, and 
he further, with much evident self-satisfaction, volunteers the 
statement that it was framed for our special benefit. 

Now, in regard to the second point, the cause of the strike. 
Pentney, who is a mute, began in 1892, when barely fifteen 
years of age, to serve his apprenticeship at the fire as a black- 
smith at the St. Bede’s Chemical Works, Jarrow. After being 
there two years he was thrown out of work through slackness, 
This is certified to by the St. Bede’s Works manager, who also 
testifies to the lad’s good character. About the same time his 
his father died, leaving a family of four, of which the lad in question 
was the oldest, in rather straitened circumstances, Through the in- 
fluence of a relative he was taken on by the manager of Mail and 
Macfarlane’s for the pur of completing his apprenticeship. This 
was in October, 1894, and this also is certified to by the manager of 


is recruited. A considerable proportion of the Co-operative 
Smiths never served any apprenticeship in youth at all, and 
indeed it is often said, that those men make best smiths who 
graduate from the strikers’ side of the anvil. 

Hence, we require now only a time limit and receipt of standard 
rates of wages. The Co-operative Smiths in regulating the ad- 
mission of men into their society, actually pay no regard to appren- 
ticeship in youth. Neither do they lay fv any conditions as 
to wages, and to-day, as far as we know, they impose no conditions 
upon their members as to the rate at which they start work, the 
result being that their members fall only tardily into line in 
securing for themselves the wage conditions which are arranged 
from time to time between ourselves and the Employers’ 

iations, 

Two points remain to be noted. It may be said that all this 
is inapplicable, and that the Parliamentary Committee adjudi- 
cators had no — to go into the merits of the dispute. This 
narrow view of the standing order would place the trade union 
movement at the mercy of any bogus union. It would enable any 
handful of feather-headed fanatics anywhere to get up a strike 
and compe! the Parliamen Committee to dance to their tune. 
But we made it quite clear, in accepting the intervention of the 
Parliamentary Committee, that such was not our reading of the 
standing order. In our letter of December 24th last we accepted 
** the suggestion for an inquiry into the circumstances surround- 
ing the grievances of the Co-operative Smiths,” and we further 
protested against the claim of a small body of men to fix, without 
consultation with us, the conditions under which our members 
should accept work. This appeared to us at the time, and 
ap to us still, to be a fair interpretation of standing order. 

late, it may be said that, no matter how strongly we may 
disagree with it, we should comply with the decision of the 
highest tribanal of the body of which we form a part. We admit 
the force of the argument. But there must be conclusions, even 
to compliance with the requirements of organisations. 

Non-compliance and the penalty attendant thereto may some- 
times be the least of the evils open to those who feel strongly in 
the justice of their case. Such is our position now. We feel keenly 
the untoward termination of an association with a congress in the 
formation of which the Amalgamated Society of Engineers took a 
ey part, and with which it has been identif.ed ever since. 

e part from cld colleagues with regret, and trust to show to all 
that Trade Union principles, in the broadest and best sense, will 
always be as jealously guarded by the Amalgamated Society of 
Engineers as by its detractors. 

¢ following correspondence will show what a peculiar interpre- 
tation is given to these principles by a society whica is considered 
by many to be fair and conciliatory :— 


BOILERMAKERS’ SociETY Re MAN AT FRASERS’, 

8th July, 1899. 
Dear Mr. Knight,—We have a complaint from a branch in tko 
East End of London on behalf of a member of such branch, named 
Mr. Crosby. He is an angle-iron smith, and has worked on 
and off for Messrs, Frasers’ for twenty years. It appears 
that he had started for the same firm on May 20th, and was 
stop in consequence of representations made by your society 
on July Ist. The firm suggest that some arrangement should 
be made between the Councils, and that, in that event, they 
should be willing to employ him. My Council think that it is 
not justifiable on the part of your society to bar 2 man from earn - 
ing his living under the circumstances, and await your considera- 

tion of the question.—Yours sincerély, Gero, N, BARNES, 


August 2nd, 1899. 
Dear Sir,—In further reference to the angle-iron smith named 
Mr. Crosby, I have again to write you. Since receiptof yours we 
have had an opportunity of consulting your Mr. Allan, and also 
with the firm 4 Rens. raser, of Bromley. The facts as stated 
in my first letter to you are admitted by both, and Mr. Fraser has 
stated that he is quite willing to again employ Brother Crosby if 
he hasan assurance from your society that the man will be left un- 
disturbed. Will you please write—by return if possible—giving 
us such assurance ? e certainly think that, apart altogether 
from ordinary lines of demarcation, about which much might be 
said as to the application in any case, there can be no defence to 
an action which deprives a man of sixty-four years of age from 
earning his living when such opportunity is held open to him by 

an employer.— Yours sincerely, Geo. N. BARNEs. 


Executive Council, Boilermakers and Iron Shipbuilders, 
August 6th, 1899. 

Dear friend Barnes,—I am requested by my Council to say in 
reply to your letter respecting your member, Mr. Crosby, that 
they have submitted the case to our London District Committee, 
and the reply received is that they cannot allow Mr. Crosby to do 
angle-iron work. He can work for the firm of Messrs, Fraser and 
Co., as long as they like to employ him as a general smith. Your 
bers draw the demarcation line very tight when it suits them. 


Mail and Macfarlane’s, Instead, however, of putting him on toa 
fire at once, he put the lad to a a larger =o that 
of an apprentice, which was fixed at 10s. per week. i e- 
ment was prolonged perhaps longer than at first intended, oue 
reason being the circumstances of the family the lad being the 
main support of, and these facts being known to the Tyne k 
people, e firm, however, had been cramped for fires, and when 
the number of these were doubled, on the extension of premises, 
the manager agreed to keep his promise and gave the lad a fire, 
the wages then being reduced as previously arranged to 10s. per 
week. This is the whole head and front of offence. This is 
the ‘‘ outrage on the trade” which the Co-operative Smiths and 
the Parliamentary Committee appear to think justify a strike. 
Trade unionism is prostituted for the purpose of trying to prevent 
a lad from resuming a position which he had been compelled to 
abandon for a time owing to domestic duty and other circum- 
stances over which he had had nocontrol. 

With this sort of trade unionism we are glad you refuse to be 
identified. The Amalgamated Society of Engineers may have 
made mistakes in the past, but it has never yet accepted the 
position involved in this. It has always been at least abreast of 
trade union opinion in regard to effort in the direction of securing 
equality of opportunity to all men. To have been an accessory 
then in condemning a lad of twenty, having already served two 
years to a trade, and having a desire to improve his standing, to 
remain in the ranks of unskilled and low-paid labour, would have 
been false to our best traditions, and would also have been con- 
trary to enlightened public opinion. It is trade unionism of this 
stamp which has, we believe, contributed to the feuds and 
jealousies in the ranks of labour, since it has tended to divide into 
sections with conflicting interests those who should be united with 
interests in common. The lad Pentney is nothing to us. He is 
not a member, He has never been seen by anyone in this office, 
but, all the same, we are glad to have been able to have pre- 
tected him from this acidulated and accentuating particularism. 

The general question of apprenticeship is scarcely at stake at 
all, but a few words thereupon may not be altogether ovt of 
place. Although we recognise that the general trend of events 
is to some extent against it, yet we desire to, as far as possible, 
maintain the principle of apprenticeship. We know that such 
tends to efficiency, and to esprit de corps in a trade. But trade 
unions have, like other institutions, to deal with hard facts. Now, 
we have no reason to doubt the honesty or impartiality of the 
Parliamentary Committee members: who adjudicated upon this 
matter. They may have been Jed to believe that apprenticeship 
in youth was a condition to membership in the engineering trade 
unions, Our own rules required such a condition of membership 
of the society right down to 1892, But to rigidly apply sucha rule 
now tothe trade of a blacksmith would bar out a large proportion 
Such a rule would 
be ludicrous in the eyes of those who know the trade and how it 


—lI am, yours, &c., R. KNIGHT. 


We may just say that this is no isolated case. The Boilermakers’ 
Society, for some inscrutable reason, claim the exclusive right of 
working angle iron, and in such shops where they are strong 
enough they enforce this claim, having practically struck out all 
the associated blacksmiths of Scotland from following this re- 
muuerative part of their calling. Trade Unionism of this sort is, 
it seems to us, destined to experience a rude shock ere long unless 
it amends its ways. It is riding for a fall, and averagely well- 
informed and well-disposed persons will, we think, be inclined to 
think “ the sooner the better.” 


Coover’s Hitt Cottece.—Mr. A. W. Brightmore, M.Sc., 
M. Inst. C.E., of Knighton, Radnorshire, has recently been 
appointed Professor of Engineering Construction and Surveying at 
the Royal Indian Engineering College, Cooper’s Hill. Although 
no stranger to academic work, having graduated as D.Sc. in the 
Victoria University, his professional wcrk for the past eleven 
years has chiefly consisted in acting as resident engineer on 

rtions of the Liverpool Vyrnwy Water Supply and the Birming- 
io Elan Waterworks. We congratulate Cooper’s Hill on the 
appointment. 


Mr. C. R. Harvey.—In the Necropolis of Glasgow, on the 16th 
inst., the grave closed over the remains of Mr. Charles Randolph 
Harvey, lately of the firm of Messrs, G. and A. Harvey, machine 
tool makers, Govan, who died at Glasgow on the 12th inst. at the 
comparatively early age of fifty-three. Deceased was the youngest 
son of the late Mr. Alexander Harvey, Bailie of Provan, one of the 
best-known and most respected citizens of Glasgow in his day, 
and nephew of Sir George Harvey, the celebrated Scottish artist. 
Born at Glasgow, in December, 1846, Mr. C. R. Harvey received 
his education at the High School of that city. His engineering 
career began in 1864, when he obtained employment with Messrs. 
Randolph, Eider, and Co., then of Centre-street. About twelve 
months after the completion of his apprenticeship, he entered the 
service of Messrs. John Penn and Sons, Greenwich, and with this 
firm, and that of Messrs. J. and G. Rennie, he was employed 
chiefly in the drawing-office, for about two years. Returning to 
Glasgow, he was then engaged for a period superintending the 
construction of a steam road carriage, the invention of Mr. 
Randolph, and in January, 1874, he joined the firm of Messrs, G. 
and A. Harvey. For fourteen years or more he took an active 

in the work being carried on, but in June, 1898, through ill- 
ealth he retired from the business, Although Mr. Harvey did 
not take any prominent part in public affairs, he was keenly in- 
terested in the welfare of his native city, whilst his intelligence, 
warm-heartedness, and geniality of disposition, greatly endeared 
him to a large circle of attached friend, 
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UNTAIN TORRENTS OF SWITZERLAND 


MO 


Fig. 12—NEW BED OF SURLEY—OLD BED ANO WALL ON THE RIGHT 


Fig. 11-THE SURLEY TORRENT,YSHOWING CROSS WALLS 


Fig. 17—THE ALBERTI TORRENT 
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THE ALLAN LINE STEAMER BAVARIAN 


rm WILLIAM DENNY AND BROTHERS, DUMBARTON, ENGINEERS 


THE TWIN-SCREW STEAMER BAVARIAN OF 
THE ALLAN LINE. 


Tur twin-screw steamer Bavarian, which Messrs William | 


Denny and Brothers, Dumbarton, launched in May last for 
Messrs. James and Alexander Allan, of the well-known Allan 
Line of North Atlantic steamers, was tried for speed on the 
16th inst, and has since been placed on her station between 


— 


dining-saloon, music-room, and smoking-room are situated 
/at the after end of the bridge on the shelter deck. The 
| whole of the accommodation is self-contained, and every part 


can be reached without passengers having to go out into the 
open. The third-class accommodation is a special feature of 


| the vessel, the bulk of the rooms being arranged for four 


passengers, and a dining-saloon being provided the full width 


| of the vessel to accommodate 130 diners at a time. 


Liverpool and the Canadian ports. This handsome vessel is | 


noteworthy in several aspects. She is by far the largest and 
fastest owned by Messrs. Allan, and indicating as she does a 
resolution on their part to keep fully to the front in the 
Canadian passenger and cattle trade, in spite of many diffi- 
culties, considerable interest attaches to her introduction to 
the Atlantic. She is the longest and the largest vessel in all 
dimensions ever turned out by Messrs. Denny and Brothers, 
who from the time of the establishment of their firm in 1844 


till now have built altogether 606 vessels. A noteworthy | 


feature in her construction is the joggling of her shell plating 
at the seams in the manner introduced some years ago by 
Messrs. William Doxford and Sons, of Sunderland, and now 
practised by a number of the best known firms, both in the 
north-east coast districts and on the Clyde. She is not the 
first vessel constructed by Messrs. Denny on this system, they 
having produced several steamers for the British India Steam 
Navigation Company and Messrs. Patrick, Henderson, and 
Co., in which joggling was adopted, but she is the first high- 
class Atlantic passenger vessel so constructed. 

The Bavarian’s principal dimensions are:—Length over 
all, 520ft.; breadth, 59ft.; depth moulded, 43ft.; tonnage, 


10,200 gross register. She is built of steel, of the scantlings | 


required by the British Corporation Registry of Shipping for 
their highest class, and in design and construction she has 
been overlooked by that society’s principal surveyors. There 
are three main structural decks, steel plated, and with the 
strakes of plating joggled along the seams, thus bringing all 
the strakes of plating home to the beams without the inter- 
vention of liners or filling slips. There is a cellular double 
bottom for the full length of the vessel, and the holds are 
well subdivided by bulkheads rendered perfectly water-tight 
and thoroughly stiffened. Both in the construction of bulk- 
heads, machinery casings, and deck-houses, the principle of 
flanged edges has been largely carried out, dispensing with 
sngle bar stiffeners, thus saving weight, and at the same 
time maintaining requisite strength. In the main frame- 
work of the hull the builders have not adopted “sectional” 
frames of any sort—channel Z, or bulb angle—but have ad- 
hered to the made up combination of ordinary angle frame 
and heavy angle reverse frame. 

The vessel has been elaborately and handsomely fitted for 
the accommodation of passengers of the first, second, and 
third class, while the space devoted to cargo and cold storage 
is very large. Accommodation for about 162 first-class pas- 
Sengers in the fore end of the bridge and on the bridge deck ; 
136 second-class in after part of bridge and ‘on upper deck 
amidships ; and 200 third-class on upper‘deck aft. The first- 
class dining saloon is in the fore end of the bridge, lighted 
from the front and sides by specially large lights, and from 
overhead by a well with cupola. In a large deck-house on 
the bridge deck the first-class state-rooms are principally 
situated, together with the music-room at the fore end and 
the smoking-room aft. The space outside the deck-house is 
Teserved as a first-class sheltered promenade, the stanchions 
at the sides being carried up to support the shade deck, which 
is almost entirely given up to first-class promenade. Above 
this deck is a light boat-deck for carrying the lifeboats, of 
Which the Bavarian has a rich supply. The second-class 


Special attention has been paid to the heating of the 
apartments throughout by steam pipes, and to the ventilation 
of the accommodation throughout, electric fans being 
employed in all the main corridors. The lavatories, pantries, 
galleys, &c., are fitted with Utley’s patent ventilating side 
scuttles, which are so arranged that theycan be left open 
irrespective of weather. A continuous service of hot and 
cold fresh and salt water is fitted, and electric light and 
electric call bells are in all the rooms. The electric instal- 
lation was carried out by the builders themselves, the 
generating plant adopted being a Bellis and Morcam engine 
of 45 brake horse-power enclosed compound type, coupled to 
a Silvertown dynamo. This plant is fitted in duplicate, 
in case of any breakdown. On a platform at the 
aft end of the engine-room the plant for refrigeration is 
situated, this being of the carbonic anhydride order, supplied 
by Messrs. J. and E. Hall, Dartford. The cold storage 
accommodation for cargo is 6000 cubic feet capacity, and, in 
addition, there is storage for ship’s provisions. The steering 
gear is by Messrs. Brown Brothers, Edinburgh, and has all 
their latest improvements. The cargo gear, in the way of 
winches, derricks, &c., is most complete, and there is a 
powerful windlass and capstan forward, and a large warping 
winch aft. 

The Bavarian’s propelling machinery consists of two sets 
of triple-expansion engines, and a battery of six single-ended 
boilers, all supplied by Messrs. Denny and Company, of the 
Dumbarton Engine Works. The engine cylinders are 29in., 
4Tin., and 77in. diameter, and the stroke is 4ft.6in. The air, 
feed, and bilge pumps are attached to and worked by the 
main engines, and there are separate centrifugal pumps, and 
Weir's pumps for the circulating water and feed-water respec- 
tively. There is also fitted a Weir’s feed-heater and evapora- 
tor, anda Harris feed-filter. The general service pumps and 
ballast pumps are of the Worthington type. In connection 
with each engine an Aspinall’s patent governor is fitted for 
controlling the engines when there is any tendency on their 
part torace. The six single-ended boilers have each four 
furnaces, and one worked under forced draught on the 
Howden system, the steam being supplied to the engines at 
180 lb. pressure. The air for the forced draught is supplied 
by two large fans, each with its own driving engine, but so 
arranged that one engine can drive both fans if necessary. 

The speed attained by the Bavarian on the occasion of the 
trial on the 16th inst., was militated against by the stiff gale 
then blowing up the firth—the same which at that time also 
was playing havoc with the North British Steam Packet 
Company’s passenger steamer Red Gauntlet, off the coast of 
Arran—but on the measured mile two days previously the 
vessel attained, as the mean of several runs with and against 
the tide, a speed of 17} knots. There was a large company 
of guests on board on the 16th, and at the luncheon given 
during the course of the run Mr. Archibald Denny, of the 
builders’ firm, presided, being supported by Mr. Nathaniel 
Dunlop, Mr. R. S. Allan and Mr. Henry Allan, of the Allan 
Line; the Hon. R. D. Dobell, Cabinet Minister of the Cana- 
dian Government, and others. Speeches informativeof the past 
history of the Allan Line, its association with Messrs. Denny, 
and its services to the Dominion of Canada, and anticipatory 


of enhanced success and development in the future, were 
made by the gentlemen named and others, as the vessel left 
for Liverpool in the evening. 


THE FIGHT FOR FREE WORK. 


A NOTABLE battle has just been fought and won, though 
narrowly won, in Sheffield. It was all over an order given to 
an electric material firm—Ferranti, Limited. The 
machinery ordered from this firm was not objected to on the 
ground of its quality or anything affecting its suitability for 
the purpose to which it was to be put. The objection was to the 
contract not being governed by what is known as the “ fair 
wages clause,” which the Labour Party in the Sheffield City 
Councilsucceededin passing some timeago. By thisclause, it is 
asserted with reason, that machinery is slow-timed, that labour 
is restricted, and that instead of as much as possible being 
done in a given time, the doctrine of idleness is encouraged 
with the view of spreading the work over as many hands as 
possible. Ostensibly the clause readsinnocently enough. It 
is to the effect that work done for the Corporation should be 
subject to the rate of wages ruling in that particular class of 
work in the Sheffield districts. In other words, that the trade 
union tariff must be enforced. Now it seems that the 
company, in being given the order for the electric machinery 
wanted by the Sheffield Corporation, was not required to 
make any stipulation to that effect. Then the Labour Party 
came on the scene, called indignation meetings, and made no 
end ofahubbub over the business. The contractor’s position 
was clear enough. They claimed to pay satisfactory wages, 
but declined to be prevented from conducting their business 
as they thought fit. - In a letter to the Sheffield Daily - Tele- 
graph, they reminded the public of -the fight in the engineer- 
ing world, and the terms upon which that fight had been 
finished. These terms they were honourably bound by, and 
meant to adhere to. The labour members in the Sheffield 
City Council, it was contended by the firm, were endeavouring 
to go behind these terms, and to that the contractors could 
notagree. While recognising the local circumstances, theycould 
not ignore the obligations to which they were committed 
under the arrangement come to by the Masters’ Federation. 
The contractors undoubtedly occupied a strong position, and 
the Sheffield City Council conceded as much, for several of the 
liberal members who usually vote with the Labour Party went 
strongly against it, with the result that the contract was 
confirmed, and the Sheffield Trades Council, smarting under 
the severe rebuff it has received—its President describing the 
action of the Council as thegreatest blow the labour movement 
has received since he has been connected with it—has set 
itself to carry its opjects bysending more labour members to 
the City Council. This is a complete reversal of the -Trades 
Council policy. Only in August of last year the Trades 
Council passed a resolution debarring itself from taking any 
further part in municipal. elections. Immediately after the 
City Council’s decision the Trades Council rescinded its resolu- 
tion, appointed itself an Election Committee, ‘‘ with power to 
add to its number, with the object of securing more labour 
representation on the City Council.” It is for the city to 
support its Council, and give its voice in favour of freedom. 


Tse Chandipur-Taki Railway is now under survey. 
The length will be thirty-nine miles, including the branch to 
Bhaduria, whence a proposed tramway will run to Baraset, a 
distance of forty miles, ; 
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RAILWAY MATTERS. 


Tue Indian Midland Railway is 1200 miles in length. 

Tuer Surbiton District Council have decided to apply 
for powers to construct tramways, or light railways in the district. 

Ir is said that the Government of India contemplate 
the construction of a tunnel under the Hooghly at Budge-Budge, 
Calcutta, in connection with the East Coast and Bengal-Nagpore 
railways, 

For some time past the Great Eastern Railway 
Company has been doubling its line between Lynn and Wolferton 
and erecting a new station at Lynn. The works are now 
completed. 

Tue Sdul-Fusan Railway in Corea will be constructed 
with a 4ft. 8hin. gauge, this being the gauge of the Siiul-Chemulpo 
line. It will be miles long, is to be completed in ten years, 
and will cost nearly £2,000,000. 

THE Midland and Great Northern Joint Committee 
are spending a large sum of money in improving their stations 
and Roubling ae portions of their line in Norfolk, New 
stations are to be opened at Weybourne, Sidestrand, and Over- 
strand, on the Norfolk Coast, 

Two separate railroads into the Grand Cajon of the 
Colorado are now assured. The preliminary surveys have been 
completed for one of the roads, and the line is being slowly 
‘* located ahead of the graders.” This from an American paper, 
Does it mean laying out in front of the navvies ? 

Some new heavy ten-wheeled passenger engines built 
by the Schenectady Locomotive Works for the New York Central 
i The total wheel base is 26ft., the 


Railroad weigh over 73 tons. 
oo are 20in. diameter by 28in. stroke, the heating surface is 
square feet, and grate area 30°32 square feet. The boilers 


are designed for a pressure of 200 lb. 


THE Glasgow and South-Western Railway carried 
last year seventeen and three-quarter million passengers, exclu- 
sive of 17,000 season-ticket holders ; 1,538,182 tons of merchandise, 
and six and a-quarter million tons of minerals. The length of 
the railway is 394 miles, 298 double and 96 single. The train 
miles run during the year numbered close on seven millions, 


A NEW Swiss railway from Thun to Burgdorf was opened 
recently. The line is electrically driven by three-phase current at 
750 volts, Its length is 25 miles, and the power is derived from 
the river Kander. The current is generated at Spiez at a pressure 
of 4000 volts, and then transformed up to 16,000 volts, at which 
pressure it is transmitted by overh wires to 14 transformers 
along the line, 

Tue London and South-Western Railway Company has 
decided to supply the place of the steamer Stella by a new vessel, 
which will be an improvement upon the Vera, the latest addition 
to their fleet. The contract has been let to the Clydebank 
Engineering and Shipbuilding Company, and the steamer is to be 
delivered in April next. She will be fitted with twin-screws, and 
her speed in actual service will be 19 knots, 


A PENSION and superannuation fund for its employés is 
said to be under consideration by the Pennsylvania Rail Com- 
pany. It is understood that 70 years has been fixed as the age 
for compulsory retirement. The pension allowance will be based 
on length of service, and the average wages received by the 
employés during such service. It is estimated that it will require 
the payment by the company of about 300,000 dols. yearly. 

Tue new Waverley Station at Edinburgh, belonging to 
the North British Railway Company, covers 23 acres of ground, 
of which 114 acres are under cover. A good idea of the size of 
the station can be gathered from the fact that Liverpool-street 
Station, London, covers 22% acres, of which 64 acres are roofed in, 
and the New-street Station, Birmingham, covers 10? acres, The 
total length of platform in the Waverley Station is 3} miles, 


TuE preliminary survey of the country in the immediate 
vicinity of the eastern coast line of the Black Sea, between Novo- 
rossisk, Tuapse, and Sotcha, a distance of about 150 miles, has 
just been completed, with a view to the construction of a railway. 
The results of this survey have been extremely favourable to the 

roject, as it appears that both a narrow-gauge and broad-gauge 
ine can be built, It is now proposed to extend this line as far as 
Sukkum Kale, and in both cases the coast line of the Black Sea 
will be closely followed. 


THE railway connecting the Courland port of Windau 
with Tukum, a town to the south-west of the Gulf of Riga, will 
soon be thrown open for traffic. Itis 70 miles in length, and has 
six stations and six halting places. It forms the first section of 
the Moscow-Windau Railway, which will be over 690 miles in 
length. The section between Moscow and Kreuzburg, 497 miles 
in length, is already in course of construction, and work is about 
to be commenced on the third section between Tukum and Kreuz- 
burg, a distance of 131 miles. 

Tue Liverpool overhead electric railway, which until 
recently has shown constantly expanding traffic and increased pas- 
senger receipts, has not given such gratifying returns during the 
past half-year, At the meeting of shareholders, the chair- 
man said the loss of revenue on the southern section, be- 
tween the Pierhead and Dingle, had been very little less than 
£2000, which was due entirely to the competition of the Cor- 
poration electrical tramways, which were now carrying passengers 
to the Dingle, a distance of 24 miles, for 1d, 


Ir is seid that the spetention of heat accumulators on 
the locomotives of the Moscow-Koursk line of the Russian State 
railroads has given excellent results, allowing of the increase in 
weight of trains from 15 to 25 percent. The apparatus consists 
of a cylindrical reservoir of cast iron with a capacity of about 
300 gallons placed horizontally on the top of the wenn and com- 
municating with it by pipes and valves. During stops or in 
running down gradients, when little or no steam is consumed, it is 
= to heat the water in this reservoir, which is then used for the 

AccorpDiNG to a Simla correspondent of the Pall Mall 
Gazette, a scheme is now maturing for the provision of an electric 
railway in the Himalayas, the power for which is to be provided by 
the mountain streams, The line would start from Pathankot, 
proceed up the Kangra Valley to tap the tea industry, thence 
cross to Mundi on the Beas River, whence it goes to Bilaspur, on 
the Sutlej, where the chief installation of water power will be 
situated. From there it would be taken on to join the Simla- 
Kalka Railway, the place of junction being most probably some- 
where about Kalka, a total of some 250 miles, 


Tue Imperial authorities have recently re- 
solved to extend the Central-Asian Railway to the town of Werny 
and thence in a northerly direction. It now remains for the direct- 
tion of this new line to be decided upon, A detachment of engineers 
has already left Tashkend for the purpose of making a preliminary 
survey. ‘I'wo routes have been suggested ; one would be across the 
—— to Orenburg, to the southwards of the Ural Mountains, 
and the other, vi@ Semipalatinsk, to Barnaul and Krivoschtsche- 


kovo, ‘The former route has very influential supporters in the 


persons of the cotton-growers of Tashkend and the manufacturers 
of Moscow, ull of whom naturally desire to have the shortest possi- 
ble means of transit for conveying this raw material to Moscow. 
A recent conference at Semipalatinsk clearly proved that the 
route vid that place and Barnaul will be the more advantageous, 
The authorities will allow the new line of railway to be built by 
private enterprise, 


NOTES AND MEMORANDA. 


We hear that the Russian Government have deter- 
mined to abandon the old style or Julian calendar, which is twelve 
days behind the now universal system of the Gregorian cycle. 


A sERIEs of topographical maps is being issued by the 
U.S. Geological weet which deal with those portions of the States 
where a topographica! map is likely to prove of the greatest value, 


Tue Briansk Company is adopting the Thomas- 
Gilchrist basic process, The material on which it will be em- 
ree will be low-grade ore running 40 to 45 per cent. iron and 

to 1°5 per cent, phosphorus, 

a successful 


At the Presidency Gaol, Calcutta, 
experiment has been made with the aseptic-pit system of sewage 
disposal, which, it is considered, will have an important bearing 
upon the future sanitation of India. 


Curcaco is about to utilise the current of sewage in 
its drainage canal! for lighting and other purposes, and a dam is 
being constructed where the stream discharges into the 
Desplaines River. At this point there is a head of 16ft. It is 
estimated that the work will cost only £66,000, and that 15,000 
or 16,000-horse power will be obtained with the present maximum 
flow of sewage. 

Tae pig iron production of the United States for the 
first six months of 1899 amounted to 6,289,167 tons, according to 
the statistics collected by the American Iron and Steel Association, 
The production for the first and second half of 1898 was 5,869,703 
and 5,904,231 tons respectively. Of the total for 1899, Pennsyl- 
vania produced 3,047,998 tons, and Ohio, 1,075,033 tons, Accord- 
ing to fuel used, 5,478,655 tons of the total were made with bitu- 
tminous coal. 


Mr. Otpuawy, of the Geological Survey of India, says 
that the adoption of a single standard time for India would cause 
inconvenience because of the extent of the Empire from east to 
west ; in some places the difference would exceed an hour. This 
would give two different times in India, an eastern time, exactly 
six hours later than Greenwich time, in use in Bengal, Assam, and 
Burma, and a western time, exactly five hours later than Green- 
wich, in use in the rest of India. 


Tue opal mines in Mexico and the United States 
have been about exhausted, no gems of much value being ex- 
tracted from them, though at one time large sums were made 
out of these mines. Opals occur in veins in the same manner as 
silver or gold. Those coming from below the level of water in 
amine are not considered desirable. They may lose their colour 
or crack after being exposed to the sunlight, so as soon as a mine 
reaches water level it is abandoned. 


Arrempts have recently been made to utilise blast 
furnace slag by converting it direct into building stone. The 
efforts which have been made in this direction have not hitherto 
met with success, owing to the presence of calcium sulphide in the 
slag. If the sulphur could be removed the material would, says 
Mr. Elbers in the Engineering and Mining Journal, make splendid 
building stone for the facing of walls, capable of being tooled ; as 
tough as granite, and more homogeneous than basalt. 


CEMENT-LINED wrought iron service pipes are highly 
spoken of by Mr. F. F. Forbes, superintendent at Brookline, 
Mass. Speaking from an experience of twenty-five years, he 
states that ‘‘not a single case of diminution in flow of water 
caused by the formation of rust has occurred in any of these 
cement-lined pipes.” He also says that several of these pipes, 
dug up in connection with street or sewer work, have een 
found to have as smooth and perfect interiors as when first laid. 


A prize of 30,000 dols. for life-saving devices, in 
disasters at sea, is offered by the family of the late Mr. Anthony 
Pollock, who, with his wife, perished in the I.. Bourgogne disaster. 
Mr. Charles J. Bell, trustee and manager of the Pollock estate in 
Washington, D.C., U.S.A., has transmitted this offer to the U.S, 
State Department, with the provisions that 20,000 dols. is to be 
given for the production of the invention, and the remainder is to 
be used in extending the information obtained through the compe- 
tition. 

A RETURN recently issued by the War-office gives a 
comparison of the rifles in use in the different armies of the world, 
The British *303 service rifle weighs 9 lb. 40z., and is identical in 
this respect with the French Lebel weapon. It is lighter by a few 
ounces than the German rifle, and is sighted to 280) yards, It 
carries ten rounds in the ine and one in the chamber, or 
eleven in all, compared with thirteen in the Swiss rifle, nine in 
the French Lebel, five in the German Mannlicher, the same in 
the Russian and Austrian, and six in the United States Krag- 
Jérgensen, 


THE average daily supply of water delivered from the 
Thames during the month of June was 133,738,505 gallons ; from 
the Lea, 45,357,048 gallons; from springs and wells, 55,563,886 

lions ; from ponds at Hampstead and Highgate, 2133 gallons, 

he daily total was, therefore, 234,661,572 gallons fora population 
estimated at 5,945,810, representing a daily consumption per head 
of 39°46 es, for all purposes, The Grand Junction Company 
supplied 54°47 gallons per head per day ; the Chelsea Company, 
51°00; Southwark and Vauxhall, 42°62; Lambeth, 41°25; West 
Middlesex, 39°54; the New River Company, 35°96 ; Kent Water- 
works, 35°55; and the East London, 34°16 gallons per head 
per day. 

Dvurine last month English shipbuilders launched 
26 steamers and one battleship, regating about 83,192 tons 
gross, against 22 vessels, of about’ 72,974 tons gross, in June ; 28 
vessels, of 82,049 tons gross, in J aly last year ; and 39 vessels, of 
68,207 tons gross, in July, 1897. For the seven months English 
builders have put into the water 174 vessels, of about 476,057 tons 
gross, as compared with 189 vessels, of about 482,921 tons gross, in 
the corresponding period of last year, and 390,627 tons in 1897, 
For the year so far there have been launched in the United King- 
dom 368 vessels, of about 802,344 tons gross, which compares with 
418 vessels, of about 785,527 tons gross, in the first seven months of 
last year, and 402 vessels, of about 613,256 tons gross, in 1897, 


A pynamic ventilator is constituted by a wheel fitted 
with flat or curved vanes, the rotation of which imparts to the air 
a speed sufficient to force it into a space or chamber where a 
higher pressure is maintained than that (above—up-stream of—the 
appliance ; and this action is most frequently effected in the follow- 
ing manner. The vanes, owing to their inclination and to centri- 
fugal force, draw along the molecules of air, and communicate to 
them a motion the trajectories of which diverge from the centre 
line of the wheel ; and, inasmuch as there is a central inlet orifice 
in one or both the cheeks or sides of the latter, a depression is 
produced near this inlet, and the neighbouring air is drawn inside 
the ventilator, whence it is expelled by the motion, thus setting 
up a continuous current. As a rule the radius of the inlet is 
nearly half that of the revolving portion, varying from one-third 
to two-thirds thereof. For increasing the depression or water 
gauge, the fans may be erected in series, so that one shall draw 
upon another, the inlet of each, therefore, communicating with 
the exit orifice of the one before it ; but hitherto this important 
ag has only been applied to mines by compounding two fans. 

thus doubling the depression the volume is incr: by about 

= | this arrangement is valuable, observes M, Haton 

de la Goupilliere, in his ‘‘ Treatise on Mine Working,” in that it 

affords, when required, a reserve to the ventilation, by means of 
which an extra effort may be exerted when required, 


r cent,; ani 


MISCELLANEA. 
A new pier is to be built at Southwold. 


: THERE are sixteen dockyards along the coast lines of 
apan, 


Tue Atbara Bridge, which is now completed, i 
opened by the Sirdar to be 


Tue Cobham Gas Company intends to apply f 
to supply electric light in its Tistelet. Pply for powers 


A new vein of coal has just been discovered 14 miles 
from Bessemer, Alabama, It is 7ft, thick, and is said to be of 
good quality. 

A TRIAL of guns and gun-carriages submitted by vari 
firms, both Russian and foreign, has Bist taken place att the a 
near Krasnoeselo, 


Ar the end of this year a new law will come into force 
by which vessels trading between the interior ports of Russia can 
be commanded only by Russian subjects, 


Tue city electrician at Cincinnati has recommended the 
peas of all electric wires underground. This recommendation jf 
carried out will affect 15,000 poles, 275 miles of feeders, and some 
75 miles of trolley wire. 


TuE Freedom of the Borough of Carnarvon has been 
offered by the Mayor and Corporation to, and accepted by, Sir W, 
H. Preece, who is a native of the town. The ceremony will take 
place at Carnarvon Guildhall on September 21st. 


Tue Russian Government has just issued a decree 
containing a list of those machines and parts of machines destined 
for use in the gold-miping industry of Siberia and the Ural dis. 
trict, which are to be admitted into Russia duty-free, 


TueErE is a dearth of water in Bradford, owing to the 
drought in Yorkshire, The Bradford Corporation supplies an 
industria! population of three-quarters of a million, and has decided 
to restrict the supply to nine hours per diem from to-day. 


Accorpineé to the Bourse Gazette, the work of complet- 
ing the Alexander III. Harbour at Libau is drawing to a close, and 
the Ministry of Marine Affairs pro to increase during the 
autumn the number of vessels of the Baltic fleet which are sent to 
winter in that port. 


SrrEET sweeping by electricity has been introduced 
in St. Louis, The appliance is said to be of ordinary construction, 
save that the broom wheel in the rear is operated by electricity, 
which is found to be more effective than if the brushes derived 
their rotation from the road wheels, 


Tue Admiralty has ordered the cruisers Africa, 
Leviathan, and King Alfred, of 14,100 tons displacement and 
30,000-horse power, to be sent to Portsmouth for completion when 
they are ready to leave the contractors’ yards, he 30-knot 
destroyers, Siren, Petrel, and Myrmidon, are also to be delivered 
at Portsmouth, 


Tue Government are said to be negotiating for the 
purchase of an extensive om of the coast-land eastward from 
the ranges at Shoeburyness, It is stated that there is no other 
suitable spot in England where experiments in long-distance firi 
can be satisfactorily conducted, There is at present a measu 
range of 10,000 yards at Shoeburyness, 


AT a meeting of the Leeds Sewerage Committee held 
last week the Lord Mayor reported the progress of the experiments 
in the bacteriological treatment of sewage at Knostrop, Their in- 
vestigations, he said, were yet incomplete, and he urged the 
necessity for continued experiments, The Committee passed a 
resolution recommending the Council to make a further grant for 
this purpose. 

Tue eight hours’ natural draught trial of the gunboat 
Thistle took place on Saturday. The mean results were :—Steam 
in boilers, 215; steam at engines, 205 lb.; vacuum, starboard, 
25° 5in.; port, 25°5in.; revolutions, starboard, 254°5; pas, 255 ; 
indicated-horse power, starboard, 475 ; 485 ; total, ; air- 
pressure, 4in,; mean speed, 13 knots ; coal consumption, 2°15 |b, 
per indicated-horse power per hour, 


In a well-thought-out article on the smoke nuisance, 
the Builder says :—‘‘ It represents a loss of four or five millions of 
unds per annum in London alone, and no man can estimate the 
uman suffering it entails by shutting out the invigorating sun- 
shine and by poisoning the air we breathe. The article concludes 
with a suggestion that the appointment of a Royal Commission to 
investigate the question should be urged on the Government,” 


Some £8000 is to be expended on improvements on 
the cruiser Buffalo just begun at the Brooklyn navy yard. It is 
expected that when this work is completed the Buffalo, which was 
formerly the El Cid of the Morgan line, will be one of the finest 
vessels of her class in the United States navy. After the Buffalo 
has been painted white and fitted with a number of modern guns 
_ = be placed in the transport service between New York and 

anila, 


Tue works of Messrs. Johnson and ——— at New 
Charlton, near Greenwich, were considerably damaged by fire on 
Sunday. The building in which the fire originated was completely 
destroyed, and other parts of the works suffered from the confla- 

ration. Messrs. Johnson and Phillips inform us that the damage 

one is less than was at first thought, and that the work in their 
electric light and power — and electric cable works, 
will in no way be interfered with. On Tuesday they were able 
to restart the greater portion of the machinery in the department 
injured by the fire, and then hoped to have the rest of the plant 
at full work in a few days. 


Ir the Globe is right, the dockyard men in the United 
States have no reason to congratulate themselves on the enforce- 
ment of an eight hours’ day. Practically no new work is being 
done in the Government yards, which are now kept exclusively for 
repairs, The principal reason is that the Government establish- 
ments are under the Federal Eight Hours’ Day Law, under which 
the men work two hours a day less than those in the private yards, 
though they are paid from 74 to 10 percent. higher. Having 
regard to the fact that the Navy Department is now building more 
than forty vessels, from battleships downwards, and will shortly 
be building more than fifty, the saving in cost is worth considering. 


Tuart the age of big steamers has certainly arrived we 
are constantly having evidence of, and the following partiulars 
make the fact all the more positive. The very biggest of big ships 
—not even excepting that wonder of her time and succeodil 
decades, the Great tern—the White Star liner Oceanic, wi 
her enormous gross tonnage of 17,000, is now being prepa 
at Belfast for her maiden trip across the Atlantic, She will steam 
across to Liverpool, and be docked at Birkenhead on Saturday. 
A Cape liner for the Castle Packets Company—the Kildonan 
Castle—having a tonnage of close on 10,000, and the first twin- 
screw steamer of the Castle Packets fleet, was launched on the 
Clyde on Tuesday, from the Fairfield stocks, Her sister ship, the 
Kinfauns Castle, built by the same firm, went down the Clyde on 
her official trial on Somer and on Wednesday of last week 
the twin screw Bavarian, of 10,200 tons, built for the Allan Line 
by Messrs. Danny, of Dumbarton, was successfully put through 
her paces. According to Lloyd’s Register statistics, no fewer than 
seventeen: vessels of 10,000 tons and over were under construction 
in Britain and elsewhere; at the eud of June last; 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GEROLD AND Co., Vienna. 
see F. A. Brocknavs, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLY AND Waxsu, Limitep, Shanghai and Hong Kong. 
FRANCE.—BovvEau AND CuEviLurt, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzic. 
F. A. Brocknavs, Leipzic. 
INDIA.—A. J. anv Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogSCcHER AND Co., 307, Corso, Rome. 
Bocca Ferxs, Turin. 
JAPAN.—KELLY AND WALSH, Limirep, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane 
TURNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anp Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MowrreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERnationaL News Co., 83 and 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anv Wa tsu, Limirep, Singapore. 
CEYLON.—Wwayartwa and Co. Colombo. 
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TO CORRESPONDENTS. 

*," In order to avoid trouble and confusion we find it necessary to inform 

“cor that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a 


or 
by nant and writer, 
ication, but as a proof of good faith. No notice 
of anonymous communications. 


‘| *,* We cannot wndertake to return drawings or manuscripts; we must, 
request 10 heap 


pies. 
REPLIES, 


EnqQuininG Parent.—You are requested to communicate with Messrs. 
Woodroffe and Co., Albion Works, Rugeley, Staffordshire. 


CANADIAN EnoingeR.—We shall be pleased to receive a copy of your 
book, but we cannot promise to review it before seeing it. 

P. B. (Cardiff).—We have never h-ard of such a solution. Chilled cast- 
ings are made in metal moulds, occasionally made hollow in parts for 
the circulation of water. 

X. (London).—Many firms make this class of machinery. We give a few 
names :—Clarke, Chapman, and Co., Gateshead ; Brown Bros. and Co, 
Limited, Edinburgh; Alley and MacLellan, G w; J. H. Wilson 
and Co., Sandhills, Liverpool ; and Napier Bros., Glasgow. 

8. (Eastbourne).—We do not know what you mean by “ Watt's formula ;” 
and as to es we venture to think that you have failed 
to grasp its m ng. Its accuracy has been confirmed within the 
limits of experimental investigation over and over again by others. 

T. M. 8. (Paddington).—The statement made is correct so far as the in- 
formation at our command . As, however, you have been good 
enough to point out a seeming ge ge we are applying to the 
original source, and will, when we obtain it, give in this column an 
authoritative reply to the point you raise. 

G. G. (London).—{1) Field Book for Engineers,” by W. Davis Haskoll, 
fourth edition. (2) Are you thinking of Major-General Sir Charles 
Warren's book, ‘‘ An Outline of the Method of Conducting a Trigono- 
metrical Survey?" It is hardly a pocket-book. Both these books are 
published by Crosby Lockwood and Sons, 

R. H. (Huddersfield).—You will find illustrations of recent dredgers in 
Tae Enotnerr for January 8th, March 26th, August 27th, and Decem- 
ber 31st, of 1897, and an article on jet dredging as recently as August 
lith. We must again recommend you to look through our volumes in 
your library. All inquiries about the sale of copies must be addressed 
to our publishing department. 

8. M. (Woodbury-road).—The Ericsson type of propeller has had a very 
complete trial both here and in the United States, See Taz Encinggr 
for October 13th, 1893, where you will find a record of the experience 
had with it as fitted to the Great Britain. Asa propeller it is not so 
efficient as the o1 screw, because it tends to churn the water. 
But even if it were more efficient it cannot be use it cannot 
be made sufficiently strong, unless its weight and thickness are 
enormous. Besides all this, you are working on an erroneous premise. 
The tip of the blade is just that part least efficient. A great part of 
the wasted effort of a propeller is spent inovercoming the skin friction 
of the blades, The further the blades are from the centre the faster 
they move, and the greater the friction. Why not try to believe that 
the present type of propeller is an example of the survival of the 
fittest, a result of the expenditure of many thousands of pounds by 
men to whom it is of the utmost importance to get hold of the best? 
There is no such thing as an ideal propeller. Every type of ship has a 
type of propeller which is better for it than any other. 


DEATHS. 
On the 9th inst., at Alexandria, Egypt, Bensamin Situ, M.I.E.E., 
Divisional Manager of the Eastern Telegraph Company, aged sixty-one. 
On the 18th inst., at St. Arvan’s, Ennerdale-road, Richmond, Surrey, 
Avpert Ernest WILtiams, C.E., Ceylon P.W.D., fifth son of the late 
George Thomas Williams, Barrister-at-law. 
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THE GLASGOW CORPORATION AND AMERICAN TENDERS. 


Dvrine a period when the minds of men are stirred by 
the story of American commercial triumphs of competi- 
tion, comes the startling announcement that the Town 
Council of Glasgow has proposed to give an order represent- 
ing a sum of £114,000 for steam engines to a United States 
firm ; and the transaction appeared the more astonishin 
because English and Scotch firms had tendered and fail 
to get the work. It is not surprising that much feeling 
has been manifested, or that the action of the Tramways 
Sub-committee has been severely censured. The money 
at the disposal of the Corporation is obtained from purely 
local sources; and nothing but absolute necessity can 
justify its expenditure abroad. It is bad enough that heavy 
orders for electrical machinery have been awarded to the 
Thomson Houston and other American companies. 
Some excuse is supplied by the fact that the United 
States is largely the birthplace of commercial electricity. 


from | But the construction of steam engines is peculiarly 


British; and English and Scotchmen will not easily be 
persusded that it is necessary to go outside our own 
shores for any steam machinery that can possibly be 
required. It is well, however, in all cases to make sure 
of our facts. These we have taken some trouble to 
obtain, They deserve very careful consideration. They 
are fraught with instruction, and convey lessons which 
should be worth much as guides for the future. 

Without going into tiresome historical details, the pro- 


7 | gress of events can be explained by saying that Glasgow 


resolved to have a service of electric tramways, and, in 
order that no mistakes should be made, a deputation 
consisting of Mr. John Young, the general manager, and 
Mr. W. Clark, the engineer to the Glasgow Tramways, 
went, very properly, to the United States to obtain infor- 
mation. While there they received much assistance from 
Mr. H. F. Parshall, an American engineer, acting as con- 
sulting engineer to the General Electric Company of 
America and incidentally to the Thomson Houston Com- 
pany, an offshoot of or affiliated with the General 
Electric Company. The deputation returned to this 
country, and subsequently, when the schemes of the 
Council began to take shape, Mr. Parshall, who had esta- 
blished himself in London as a consulting engineer, was 
appointed adviser to the Traction Committee of the 
Glasgow Corporation. The next step with which we 
are concerned was that Mr. Parshall was instructed to pre- 
pare a general specification and get tenders for four engines, 


204 | each to indicate 5000-horse power, as well as certain elec- 


tric machinery of which we need not now speak. Ten- 
ders or proposals were received from D. Stewart and Co., 
Limited, of Glasgow; Messrs. Yates and Thom, of Black: 


burn; Messrs. Cole, Marchent, and Morley, of Bradford ; 
Musgrave and Sons, Limited, of Bolton; Harvey and Wil- 
liams, Limited, of Wigan ; and Hick, Hargreaves, and Co., 
Limited, Bolton ; and Allis and Co. It must be under- 
stood that none of these firms tendered on a complete 
specification. They based their proposals on the general 
specification by Mr. Parshall. In the result the sub- 
committee on traction and works held a special meeting 
on August 15th, and then decided by one vote that the 
offer of Messrs. E. P. Allis and Co., for the main and 
auxiliary engines, should be accepted. When this resolu- 
tion came before the main body of the Council they 
refused to ratify it. It was decided that the whole 
question should be re-opened, and that Mr. Parshall 
should be instructed to prepare a complete specification ; 
that tenders are to be asked for, and that these shall be 
based on Mr. Parshall’s complete, specification. So 
far so well. The Glasgow Corporation has narrowly 
avoided a great mistake. Some one is obviously to 
blame. Let us endeavour to ascertain on whose shoulders 
responsibility should rest. 

The first thing that strikes us as remarkable is that 
Glasgow could not find an efficient consulting or advising 
engineer in Scotland, or failing that in England. Can it 
be taken as proved that only from an American engineer— 
Mr. Parshall is an American—can sound professional 
advice be obtained concerning the construction of engines 
suitable for working an electric tramway? What have 
our technical colleges and schools been about all these years? 
If there is one thing more than another which they teach 
well it is electrical engineering. Are we to assume that the 
remuneration offered by the Corporation is so inadequate 
that no Scottish or English engineer of repute would ac- 
cept it ? We have no wish to disparage Mr. Parshall in any 
way. He is an electrician with a very high reputation, 
jm a member of the Institution of Civil Engineers. But 
it will be very difficult to persuade us that he concentrates 
in himself all the talent and information necessary; and 
that for that reason, and no other, we find an American 
discharging duties which ought to be performed by a 
Scotch or English engineer. We must be in a deplorable 
condition when our great cities are driven to obtain from 
the United States the professional advice which, under 
proper conditions, should be available here; and we can- 
not refrain from pointing out that it would be worth 
while to ascertain how the Glasgow Corporation came 
to the conclusion that there was not in ali Scotland a 
man competent to do its work. We have not the 
smallest doubt that a plain statement of the facts would 
prove extremely instructive in more ways than one. 

We have now to consider the reasons why Mr. Parshall 
advised the offer of Messrs. E. P. Allis and Co. to be ac- 
cepted, and why several English, and, at least, one Scotch 
firm are more than dissatisfied. On page 199 will be found 
a copy of the general specification on which tenders were 
based. -It is possible that the design contemplated is 
good United States practice. Itis not at all in accordance 
with English ideas. Mr. Parshall has, in the main, con- 
tented himself with giving a few principal ruling dimen- 
sions. Two types of engine are admissible. The first is 
a three-crank, three-cylinder vertical compound engine 
of the marine type, to make 75 revolutions per minute, 
with 150lb. steam. There is to be one high-pressure 
cylinder 42in. by 60in., and two low-pzessure cylinders 
each 60in. by 60in. The crank shaft is to be tapered. 
The high-pressure crank pin is to be 20in. in diameter 
by 12in. long. The first low-pressure pin 16in. by 12in., 
and the second low-pressure pin 12in. by 12in., 
The crosshead pins, or gudgeons, are also to be 
12in. by 12in. The work is to be equally divided among 
the three engines, but, nevertheless, the high-pressure 
piston-rod is 9in. diameter, while that of the low-pressure 
rods is to be 10in. If the two low-pressure cylinders 
only do the work of the high the dimensions become 
absurd. The cranks are to be of the counterbalanced 
disc type. The most remarkable featufe is, perhaps, 
that portion of the crank shaft carrying a 100-ton 
fly-wheel, which is to be not less than 32in. in diameter. 
A 100-ton fiy-wheel seems to be a monstrous thing to 
Mr. Parshall. They are by no means uncommon either in 
this country or abroad. At the Lys spinning mill in 
Ghent there is a 96-ton spur fly-wheel, transmitting 
about 2500-horse power to the mill. A 12in. hole is to be 
made through the shaft. The alternative design is for a 
cross compound engine with a high-pressure cylinder 
44in. X 60in., and a low-pressure cylinder 88in. x 60in. 
The crosshead pins are to be 12}in. x 14in. We find, 
further, an outer bearing on the crank shaft 30in. diameter 
by 48in. long, and various other dimensions which ap- 
peared to us to be equaliy unusual. In fact, the engines, 
in so far as the specification runs, are quite abnormal. 
Mr. Parshall’s intention was to allow engineers willing to 
build the engines sufficient latitude to enable them to 
work in their own standard sizes and patterns as far as 
might be—an intention distinctly laudable, but very 
difficult to carry out in the face of the remarkable 
dimensions for which he has stipulated. 

We have before us a minute of the sub-committee on 
traction, which contains Mr. Parshall’s reasons for giving 
the contract to the American firm. The document is pri- 
vate, and we could not publish it without a breach 
of good faith. We may say, however, that we cannot 
accept the explanations given by Mr. Parshall as satisfac- 
tory. On the other hand, it must be admitted that 
English and Scotch firms do not appear to have gone the 
right way to work to secure the order. The tender of 
D. Stewart and Co., Limited, is evidently based on 
some mistake. The engines asked for could not be 
made for the money. But, on the other hand, if Mr. 
Parshall had made himself familiar with the prices paid 
by the Admiralty and our great shipping firms for engines 
of 5000-horse power he would have seen that the price 
asked by the American firm is extremely high. It is 
no less than £20,000 over that of Hick, Hargreaves, 
and Co., Limited. One other firm appears to have made 
a mistake of some 200 tons in calculating weights. A 
more serious ground of complaint is that the British firma 
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tendering all wanted a much longer time for executing 
the order than did the American firm, who undertook to 
deliver in twenty months from the date of the order, as 
compared with from twenty-four to thirty months asked 
by the English firms. Mr. Parshall bases most of his 
arguments in favour of the American tender on the 
greater weight of the American engines. He holds, 
obviously, that only the American firm understands what 
are the difficulties to be overcome and the troubles to be 
anticipated; and, in fact, maintains generally that English 
and Scotch firms do not comprehend the nature of the 
work to be done, and the magnitude of the stresses to be 
sustained. This is, we think, quite natural on the part of 
an American engineer; but it is scarcely fair to English- 


men. 

Mr. Parshall has made a great deal of the coal con- 
sumption of the engines, but he ought to be aware of the 
fact that consumption never means anything 
after the year, and very little at any time. Guarantees 
can only in the nature of things apply to fixed conditions 
of working, which it is not only impossible to secure 
always, but which, according to our experience, are almost 
invariably absent, save in the case of pumping engines, 
the load on which is always constant. One point requires 
further explanation. Mr. Parshall states that Hick, 
Hargreaves, and Co., Limited, guarantee a consumption of 
15 lb. of steam per hour against 141b. guaranteed by 
Messrs. E. P. Allis and Co. But we have excellent reasons 
for saying that Hick, Hargreaves, and Co., Limited, 
guaranteed 13°5 lb., or 1°5 lb. less than stated by Mr. 
Parshall. 

Here for a moment we must leave the matter. It is 
certain that more will be said, and the whole question of 
the design of engines suitable for tramway driving will 
have to be worked out. On another page will be 
found some expression of Scotch opinion. We, in 
common with our readers, must rest content to wait a 
little for further developments. 


THE BULLFINCH DISASTER. 


WE believe that our readers are so far acquainted with 
the circumstances of the Bullfinch disaster that we need 
not give the facts in minute detail. The Bullfinch is a 
torpedo-destroyer, constructed for our own Government 
by Earle and Co., Limited, of Hull. She is a sister ship 
to the Dove, under construction by the same firm. She 
is one of the new type of 30-knot boats, and has a dis- 
placement of about 320 tons. She is fitted with two 
four-cylinder triple-expansion engines, supplied with 
steam by Yarrow boilers. She had made most of her 
contractor’s trials, and was running the last, or nearly 
the last of them, on the morning of the 2lst of July. 
She left Portsmouth and made six runs on the measured 
mile, averaging 29°74 knots. This was a full-power 
consumption test. The required speed—30 knots—had 
been already attained. The run began about ten 
a.m., and the engines never stopped until 1.10 p.m., 
the vessel running up and down the Solent. The 
engines were making about 390 revolutions per minute 
during a period of about three hours, and indicating 
6120-horse power. At the hour last named the connect- 
ing-rod of the high-pressure starboard engine broke. The 
cylinder was cracked about two-thirds round under the 
top cover, and through the crack steam escaped. The 
flying and of the connecting-rod smashed up some 
of the mechanism, and punched a hole in the bottom of 
the boat. The melancholy result of the accident is that 
eleven men lost their lives—nine being scalded to death 
at once—and two dying subsequently in Haslar hospital. 
It is impossible to speak too highly of the splendid action 
of Mr. A. H. Tyacke, works manager to Earle and Co., 
who caused himself to be lowered by a rope into the 
engine-room, notwithstanding the scalding steam, in the 
hope of rescuing some of the men. An inquest was 
opened as soon as possible, and the inquiry has been long 
and thorough. It terminated on the 17th inst., the 
jury, after hearing a great deal of expert evidence, return- 
ing the following verdict: ‘‘ The immediate cause of the 
deaths of the victims on board her Majesty’s ship Bull- 
finch on July 21st, 1899, at Spithead, was the breaking of 
the high-pressure connecting-rod of the starboard engine 
and the consequent breaking of the head of the cylinder, 
the emission of steam therefrom causing the deaths of 
the eleven men. We find there is no precise evidence of 
the cause of the actual fractures. We consider that the 
rods were not capable of withstanding the great strain of 
the high speed of twenty-nine or thirty knots. The weak- 
ness, we consider, emanated both from slightly faulty 
design—namely, rods weakened by excessive boring, and 
insufficient metal at the jaw at the point of vertical 
fracture. Also the evidence of the quality of material is 
not satisfactory—(1) because numbers and marks do not 
appear on the respective rods, thus losing their identity ; 
(2) that the material does not appear to be of uniform 
quality. We desire to express our sincere sympathy with 
the relatives of those killed and injured by this acci- 
dent. The jury also desire to express their appreciation 
of the conduct displayed by Lieut.-Commander Dineley, 
in the manner in which he cared for those killed and 
injured, and to specially commend Mr. Tyacke for his 
heroism in entering the engine room when full of steam 
to succour those below, and also those who rendered 
assistance on this occasion. The jury are of opinion that 
a surgeon should be carried on these trial trips.” 

Very great interest attaches to this case. It is not at 
all too much to gay that it has done something to unsettle 
the minds of unprejudiced men as to the qualities of steel. 
It would seem that all the old uncertainty is to be revived. 
Already we hear it said that for rods subjected to heavy 
alternating strains nothing is so good as hammered scrap 
iron. We think, however, that a scare is quite unwar- 
ranted by the facts. No accident of the kind has ever 
occurred before. What lends poignancy to this one, is 
that two other rods were found to be cracked in the same 
vessel, If one rod only had failed the fact would have 
been sufficiently alarming. The giving way of three all 


in the same way goes far to convert doubt about the 
trustworthiness of steel into a certainty that confidence 
should not be placed in it. Yet we think that the nature 
of the breakdown rather tends to clear the character of 
the steel at the expense of the design of the rods. These 
are round rods with forks for the piston-rod crossheads 
at one end, and tees for the crank brasses at the other 
end. For the greater part of its length each rod is 3}in. 
diameter, a Qin. diameter hole is drilled down it 
lengthways from end to end. The thickness of 
metal at the top of the broken rods was jin., 
at the bottom lin. The rod broke through the centre 
of the arch of the fork, the rod splitting lengthwise for 
some distance. The fork opened out. Two other rods 
were found to be split in just the same way. The 
maximum stress to which the rods were exposed was 
stated by Mr. Tyacke to be not in excess of 7000 lb. per 
square inch. It is a suggestive circumstance that the 
other rods were cracked—Mr. Seaton told the jury— 
three-parts through, and yet they stood up to their work. 
The forgings for the rods were made by Messrs. Cammel, 
of Sheffield, and the evidence of their forgeman shows 
that every precaution was taken to produce satisfactory 
rods. Sixteen rods in all were ordered—eight for the 
Dove, and eight for the Bullfinch. The rods were speci- 
fied to be of steel, with a maximum breaking stress of 
36 tons, and a minimum of 30 tons. The test pieces had 
shown an elongation of 30 to 36 per cent. Great care 
was taken to use only the best and soundest part of each 
ingot, and each forging had a test piece left attached to 
it, and was marked with a special brand. This brand it 
was the custom to keep on the rod from first to last ; 
that is to say, when machined off, the rod was re-stamped. 
The rods were not machined by Messrs. Earle, a 
Messrs. Goodes and Menzies, of Hull. The jury, it will 
be seen, call attention in their verdict to the fact that 
the brands were missing on the rods which failed—a 
curious coincidence, but we think nothing more. 

The verdict of the jury, complete enough in a sense, 
and so far satisfactory, does not at all settle the scientific 
questions which must remain for discussion. Various 
hypotheses will be advanced to account for a unique 
occurrence. It was properly enough pointed out by one 
of the witnesses that it was no use trying to calculate 
minutely the magnitude of the stress to which the rods 
were exposed. No reliance could be put, we admit, on 
calculations based wholly on assumptions, and nothing 
else can be available. But it was possible to arrive with 
some certainty at the maximum stress, and the factor 
of safety left was, at least it appears from the evidence, 
seven to one, which is very large in a high-speed engine, 
wherein lightness is the first consideration. In dealing 
with this question it must not be forgotten that no book 
knowledge is of the smallest value as a guide in con- 
structing the machinery of torpedo destroyers. Success 
can only come of experience. Now Earle and Co. have 
had but a limited experience of this class of work as yet; 
and this seems to afford primd facie evidence, that, in the 
first place, the design of the rods might have been better ; 
and, secondly, that the workmanship was not good enough. 
In saying this we do not mean to disparage Mr. Seaton 
or Mr. Tyacke, or anyone else. What we intend to convey 
is that the machinery of such boats as the Bullfinch is 
highly specialised, and that its success and permanence 
depend on minute matters of detail, a knowledge of 
which can only be obtained by a long course of experience 
at sea with machinery of the kind. Mr. Seaton and Mr. 
Tyacke admitted at the inquest that some change in the 
form and proportion of the rods seemed desirable. We 
venture to add, that it is highly probable that every firm 
in the kingdom building machinery of this class will 
revise its drawings of connecting-rods in the light of 
the experience obtained on bo the Bullfinch. The 
lesson will not be confined to Earle’s drawing-office. 
The crude way of stating the facts is to say that the 
rods were too weak. We ourselves believe that every- 
thing that can be gained by boring a rod out could have 
been got by putting a 1}in. hole through instead of a 2in. 
hole. But after this has been said, we still find ourselves 
faced by interesting problems. Why did the rods split ? 
has anyone ever before heard of steel hollow rods split- 
ting? One eminent steel maker has suggested to us that 
the ingot had an unsound or “ reedy” centre, and that 
this explains the matter. We think the evidence of 
Messrs. Cammel’s forgeman disposes of this theory. 
Again, how did the fork of the broken rod open without 
bending the crosshead gudgeons? Was the crosshead 
design satisfactory? As to the quality of the steel, con- 
siderable latitude seems to have been allowed to the 
makers. If, as we gather from the evidence—the point 
has not been made quite clear—a 36-ton steel was 
es pr we venture to say that a mistake was made. 
Steel of that quality is not really ‘mild,’ whatever it 
may be called. Nothing, in our opinion, over 33 tons 
is admissible for such work. 

No doubt much more will be heard about the matter. 
It is at all times desirable that such questions should 
be carefully thrashed out. We have not thought it 
necessary to reproduce the expert evidence given at the 
inquest in detail. It will be found very fully reported in 
the pages of the Southern Daily Mail, Naval and 
Military Record, and various other journals. The very 
few scientific facts elicited by the inquiry we have placed 
before our readers in as concise a form as possible. Not 
one of the witnesses called, neither the Admiralty engi- 
neers, the steelmakers, nor Mr. Seaton, nor Mr. Tyacke 
was able to put forward any explanation of why the rods 
failed. For some reason or other they were not strong 
enough. They had in this respect not come up to the 
expectations alike of the designer of the engines, the 
makers of them, and the naval engineers, representing the 
Admiralty, to whom the designs had been submitted. We 
have agroup of men representing the best mechanical talent 
and skill of the country at fault, the only explanation 
available being that the lack of experience has led to the 
omission of some precaution, apparently trivial, but really 


vital, in design or workmanship. As has been pointed 


out not long since by an eminent authority, the 
machinery of torpedo boats and torpedo destroyers is 
run within an inch of its life. The factor of safety, how 
ever large it may be on paper, is very moderate on the 
measured mile, and the fact that such an accident ag that 
which took place on board the Bullfinch is unparalleled 
bears testimony to the splendid skill and genius with which 
English engineers have developed the most remarkable 
combination of machinery the world has yet possessed 


vor 


SOUTH WALES WORKS AND A WATER FAMINE, 


WueEn Sir A. Binnie’s project to supply London with water 
from Wales was under consideration, and certain journals jn 
the Principality were raising the cry of ‘‘ Welsh water for the 
Welsh,” we were able to show, on excellent authority, that 
though London, Liverpool, and Birmingham supplied them. 
selves from Welsh sources, there would remain an abundant 
store for all future needs of local consumption. Unforty. 
nately there is no such thing as an adequate hydrographical 
chart to refer to. The cartographical exhibitions of the 
Geographical Congress a tg other countries to be ahead of 
our own in this particular; but the absence of a good water. 
map affects the whole of the kingdom alike, and for want of 
one we must be guided by geological indications and the sum 
of the knowledge of individual engineers. On such evidence 
as is thus afforded, however, disinterested experts do not 
hesitate to declare that South Wales has ample resources for 
its own needs, even according to the most sanguine estimates 
of expanding industry and increasing population. Between 
the seaboard and the central watershed illimitable springs, 
away from the zone of mining enterprise, are undeveloped or 
are aliowed to run to waste. They are tapped here and there 
by single townships in a patchwork fashion; but probably 
want of foresight, and certainly questions of cost, have pre- 
vented the construction of a sufficient number of great storage 
reservoirs for the joint and several use of the various com- 
munities in one or more adjoining valleys. The seaport 
towns, from Newport westward to Llanelly, if we omit Neath, 
are plentifully supplied, notwithstanding the prolonged 
drought. It is in the colliery and ironworks regions in ‘the 
hills’ that a water famine is now being experienced. How 
serious the condition of things is at the top of the Glamorgan. 
shire valleys was graphically pictured by our South Wales 
correspondent in last week’s issue. Mills are being stopped; 
a blast furnace blown out; the domestic supply is curtailed 
or cut off; the colliers have not the wherewithal for their 
evening ablutions; and the local newspapers describe the 
people in some of the villages as reduced to the desperate 
necessity of ladling out the polluted stream which trickles 
down the well-nigh exhausted river beds. The current wech's 
reports depict a much graver state of affairs. The tin-plate 
manufacture in West Glamorganshire is arrested by the 
dearth of water. The Merthyr Water Authority, itself with 
a visible limit to its supply, is beseeched by the important 
colliery town of Mountain Ash to spare it 300,000 gallons a 
day for 120days. At Cylfynydd, lower down the same valley, 
it was stated by one of the district councillors that the 
colliers declined to descend the pits because they could get 
no water to fill their cans. At the old Dowlais Works, 
which is reported to be full of orders, work has had to be 
suspended in many of the departments, and one account 
says that if the drought continues all operations will have 
to be discontinued in a few days’ time. Yet these same 
colliery valleys are the sources of innumerable springs. 
Excess of water is the problem the South Wales mining 
engineer has chiefly to contend with. While the ironworks 
are being brought to a standstill, millions of gallons are per- 
petually being pumped from the underground workings. 
This is the third long drought in succession, and the most 
protracted for fourteen years, and no doubt the circumstances 
are altogether exceptional. But scarcity of water in hot 
summer weather may be said to be a regular phenomenon in 
“the hills” district, and warning after warning has been 
forced upon ironmasters and other manufacturers, as well as 
on the local authorities. But as to making provision for dry 
days by utilising the wet ones—as to any increase in the 
number of storage reservoirs to safeguard against contingen- 
cies like the present—nothing whatever appears to have been 
done, that is, outside the area of the water authorities of the 
large towns and the ports. Our recommendation was, when 
we were dealing with the Welsh outcry against Sir A. Binnie’s 
i sae that the colliery and industrial townships in the 

interland should avail themselves of their statutory power 
to combine together as a water authority, and, with the aid 
of a common purse, secure one of the many yet available 
watersheds, and construct storage works upon a sufficiently 
capacious scale. The late Lord Swansea suggested common 
action on a still larger plan. He would have had the 
counties of Carmarthen, Brecon, and Glamorgan united in a 
Water Board; but his idea avowedly was not merely to create 
great reservoirs for home supply, but to raise a signal of 
“Hands off!” to the water-seekers from outside the pale. 
The balance of advantage is on the side of a less ambitious 
undertaking. The more compact the federated district the 
more workable the scheme, and the less fear of provoking a 
costly opposition. Where one member of the combination 
could afford to spend £20,000 in a water supply, and 
obviously could not expect to obtain very large works for the 
money, half a dozen acting as a water authority would be 
able to expend £120,000 upon a reasonably effective and 
permanent source of supply. After all the experience of the 
past, the examples which have been offered elsewhere, and 
the sermons which have been preached on the subject year 
after year, it was simply amazing to read our corre- 
spondent’s statements about the dire effects of want of water 
in a hilly and traditionally wet country, where the rainfall is 
heavier than in any similar industrial region, Sheffield and 
the Whitehaven neighbourhoods not excepted. 


THE AMALGAMATED SOCIETY OF ENGINEERS AND THE 
TRADE UNION CONGRESS. 


Once again there is trouble in the camp of the trade union- 
ists. This time it is not a case of labour versus capital, but 
union against union. To state the case briefly, it appears 
that at the works of Messrs. Mail, Macfarlane, and Co., of 
Tyne dock, a lad who had hitherto been employed striking in 
the smiths’ shop was put to a fire—a proceeding which did 
not please two smiths in the department, who belonged to the 
Co-operative Smiths’ Society, and after a few weeks they 
declined to continue their work, left, and a strike was 
ordered, their places being then taken by two members of the 
Amalgamated Society of Engineers. Although the incident 
occurred as long ago as March last year, the Co-operative 
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Smiths did not forget what they considered the undue inter- 

ference of the Amalgamated Society of Engineers, and backed 

by the Federation of Shipbuilding and Engineering Trades, 

the matter has cropped up again in a manner which has 

proved, to say the least, decidedly unpleasant for Mr. Barnes’ 

society. The Parliamentary Committee of the Trade Union 

Congress have investigated the affair, and decided to suspend 

the Amalgamated Society of Engineers from taking part in 

its proceedings for two years. Mr. Barnes states that no 

intimation was given them of the cause of the Co-operative 

Smiths’ retirement, or they might have acted differently, 

and kept their men away until the affair was settled; but, 

reading between the lines, it would appear that at the bot- 

tom of the affair is some keen unpleasantness between the 

two unions. ‘ Probably,” says Mr. Barnes, ‘the Co-operative 

Smiths were averse at the time to raising the question of 

co-operation with us, seeing that they had been for 
the few months before busily at work co-operating 
with the employers, with whom we had been in con- 

flict on the question of the eight hours.” We know 

nothing of the rights and wrongs of the case as between 

the two Unions, and it would serve no good purpose 
to open up the question here. According to Mr. Barnes it 

appears that when the case was investigated it turned out 

that the lad, a mute, being the main support of a family left 

in straitened circumstances, had been “ taken by the hand”’ 

and put to a fire with a wage of ten shillings a week. “ This,” 

says Mr. Barnes, “is the ‘outrage on the trade’ which the 

Co-operative Smiths and the Parliamentary Committee 

appear to think justifies a strike. Trade Unionism is prosti- 

tuted for the purpose of trying to prevent a lad from re- 

suming a position which he had been compelled to abandon 

for a time, owing to domestic duty and other circumstances 
over which he had no control.” Mr. W. J. Davis, chairman 
of the Parliamentary Committee of the Trades’ Union Con- 

gress, in an interview the other day on the question of the 

suspension of the Amalgamated Society of Engineers, said 
that the committee had no alternative, inasmuch as the 
Standing Orders of the Congress provided that where a dis- 
pute existed between two societies, the same should be sub- 
mitted to a court of arbitration, constituted by a committee 
of the Parliamentary Committee. Any side failing to abide 
by the award could not sit in Congress for the next two years. 
The committee found that the engineers were in the wrong, 
and, despite the finding, the engineers refused to abide by the 
award. In reply to this, Mr. Barnes asserts that the Amalga- 
mated Society of Engineers did not assent to the terms of the 
inquiry, and wanted the whole case looked into. Then Mr. 
Davis says that if the Parliamentary Committee had not had 
the courage of its convictions they would have demoralised the 
whole congress. The organised trades would have condemned 
them for favouring a large society at the expense of a small 
one. Mr. Barnes’ reply to this statement is that since the 
Co-operative Smiths are affiliated with a society numbering 
44,000 members the body can scarcely be described as small. 
To sum the whole case up in a few words, it would appear to 
us that since the Co-operative Smiths were against the 
Amalgamated Society of Engineers in the recent eight hours 
question, the latter body took the opportunity offered of 
retaliating, with the result now well known. The case pro- 
vides another proof that even trade unionism is not a heaven- 
sent panacea for all the ills under which labour is supposed 
to suffer. It will be interesting to watch the course which 
events will take, for amongst trade unions there is none so 
numerically strong as the Amalgamated Society of Engineers, 
with its 84,000 members, 


THE WORKMEN'S COMPENSATION ACT. 


THE letter from a ‘Colliery Shareholder,” which will be 
found in another column, and the account of the case 
which was the cause of this letter, bring to our notice 
the mischief-making attitude of Trades Unions towards 
employers with regard to the Workmen’s Compensation Act. 
Here we have a young lad, unfortunately injured in his wrist 
while following his employment. His employers are willing 
not only to pay compensation within reason, but also to give 
the lad light work such as he could easily perform. Com- 
pensation to the extent of half his average earnings was 
paid and received for three weeks, and light work was then 
offered to him. This he declined, upon the advice—or order— 
of the committee of the Miners’ Association, and he has 
done no work nor earned any wages since. Naturally the 
company objected to pay any more compensation when it 
was informed by the doctor that the lad was capable of doing 
the light work offered to him and yet would not doit. For 
his own part the boy was willing enough to work; it was 
only the meddlesome interference of the Miners’ Asscciation 
which induced him to abstain. The action of the judge was 
clear, straightforward, and much to be commended. He 
seems to have divined from the very first the course which 
matters were going to take. He observed the plaintiff's 
counsel taking instruction from a man who was nota solicitor, 
and who turned out to be the agent of the Miners’ Associa- 
tion. He, therefore, at once announced that he in no way 
recognised the authority of this man, and in his decision he 
made no secret of what he thought of the Miners’ Associa- 
tion’s action. ‘The lad,” he said, ‘had been led away 
by the wrong-headed and obstinate determination of these 
people who were behind him, and who actually gave the 
unscrupulous advice that he should do nothing, although he 
was able to work.” His decision was distinctly in favour 
of the defendants, but to show that he did not wish the lad 
to suffer from what the Association had done, he decided 
that the matter should be kept open for revision, awarding 
accordingly a penny a week, and expressing the hope that 
the lad’s case would be favourably considered S the 
defendants. It is too late in the day fcr astonishment at the 
action of the Miners’ Association, but we may congratulate 
ourselves that we have judges strong enough and clear- 
headed enough to counteract the baneful influence of such 
bodies as this, 


Tue Revenue returns for Western Australia for July 
were £170,741, as compared with £157,545 for the same period last 
year, The gold export for last month amounted to 137,932 oz., 
valued at £524,141, while that for July, 1898, was 76,980 oz., 
valued at £292,526, To last month’s export will have to be added 
=~ gold as may have been sent for coinage purposes to the 

ranch of the Royal Mint, which was opened at the end of June 
Phere year. But the necessary details are not yet to hand. 
scent cables from the Colony state that the mining and railway 
returns show a substantial increase, and that the rr og is 
Prowing 5 further, that there is every prospect that the new 
hancial year will be one of much progress, 
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TRIPLE-EXPANSION ENGINES OF THE ZENTA—END VIEW 


THE AUSTRO-HUNGARIAN CRUISER ZENTA. 


THE twin-screw cruiser Zenta, lately completed her official 
trials at Pola, the results of which were expected with very 
great interest, more especially as regards the working together 
of a group of eight Yarrow boilers, which type has been adopted 
in the Austrian navy for this class of cruiser. The Zenta is a 
smart-looking craft, built from the designs of Herr J. 
Kuchinka, Constructor-in-Chief to the Austrian navy. The 
vessel is 302ft. long, 39ft. 4in. beam, and 2300 tons dis- 
placement. Her armament consists of eight 12 cm. quick- 
firing guns, ten 47 mm. quick-firers, from Mr. E. Skoda, at 
Pilsen, and two 8 mm. Maxim guns. 

The machinery of the Zenta has been built by the Stabili- 
mento Tecnico, Trieste, which has supplied the greater part 
of the: hulls and engines for the I. and R. Austro-Hungarian 
navy, of which we may mention the cruisers Kaiser Franz 
Josef, Kaiserin Elisabeth, Kaiserin Maria Theresa, Kaiser 
Karl VI., the coast defence vessels Wien, Monarch, and 
Budapest. The main propelling machinery, illustrated 
in our two-page engraving, and on pages 198 and 199, 
was made from the designs of Herr G. Lendecke, director 
of the engineering department of the Stabilimento Tecnico, 
and consists of two independent sets of four-cylinder in- 
verted triple-expansion engines of the following dimensions : 
—Diameter of high-pressure cylinders, 283in.; diameter of 
intermediate-pressure cylinders 42in.; diameter of both 


| low-pressure cylinders, 46in.; stroke of pistons, 26in. The 


cranks of the high-pressure and intermediate-pressure 
cylinders are set opposite, so are also the cranks of both low- 
pressure cylinders, the cranks of low-pressure cylinders being 
set at 90 deg. to the cranks of high and intermediate- 
pressure cylinders. The design is very light, cast and forged 
steel—_made by the Austrian firms, the Witkowitz Steel 
Company, Mr. E. Skoda, Pilsen; the Alpine Montan- 
Gessellschaft, and the Hungarian Steel Works at Resioza 
and Diosgyér—being used extensively. As for certain reasers 
the high-pressure cylinders had to be placed aft, and the 
low-pressure cylinders forward, the main condensers 
were placed in the forward wings of the engine-room; 
they are cylindrical, entirely of brass, and have 10,000 
square feet aggregate cooling surface. The water is circu- 
lated by two 14in, centrifugal pumping engines by Messrs. 
W. H. Allen, Son, and Co., Bedford. The pumps are 
driven direct by a high-pressure engine having cylinders 
7zin. diameter by 5in. stroke. As it was very important 
that the plant should be very light, the engines were made 
of the column type, the columns being of polished steel, 
having a light guide for the crossheads bolted on. The 
diameter of the pump disc is 27in., and the pumps are each 
capable of circulating from 2800 to 3000 gallons of water per 
minute through the condensers. The pumps and discs are 
made of gun-metal, and the spindles are of manganese 
bronze. The net weight of each plant is 19cwt.1qr. The 
working parts are made strong enough to work with a steam 
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ENGINES OF THE ZENTA—SECTION 


THROUGH PISTON VALVE 


pressure of 175 lb. per square inch. The thrust-blocks are 
of the ho:seshoe type, med with white metal, each shoe 
separately adjustable. The propellers are of gun-metal, 
three-bladed, 12ft. diameter, and 12ft. 3in. pitch. In the 
main engine-room are also placed two fire engines, two bilge 
pumps, two 14-ton evaporators, one auxiliary condenser of 
1000 square feet cooling surface, two hot well pumps, and 
two filters. There are two 4ft. fan engines for the air supply 
of the engine-room. 

Steam of 200 Ib. pressure is supplied by eight boilers made 
from the designs of Messrs. Yarrow and Co., placed in two 
water-tight compartments. The total heating surface is 
20,000 square feet, and the grate area 350 square feet. The 
solid drawn Mannesmann tubes are l}in. outside diameter, 
din. thick, galvanised externally and internally, The stoke- 
holds are arranged so that the boilers can be worked under 
natural as well as under forced draught, air being supplied by 
eight fans of 4ft. diameter. The arrangement will be shown 
by a drawing in a future issue. 

jach boiler is fed by a separate steam pump, one spare 
feed pump being supplied for each pair of them. To econo- 
mise the consumption of steam in the rather large number 
of steam pumps, fan engines, and other auxiliary machinery, 
it is provided that the auxiliary exhaust pipe may be put 
into communication with the receivers of the low-pressure 
cylinders, thus compounding the whole of the auxiliary 
engines. The air pumps attached to the main engines 
deliver the condensed water to tanks situated in the fore end 
of the engine-room. From these tanks the feed-water is 
passed by two hotwell pumps, also placed in the engine 
room, through filters into two feed-water reservoirs, which are 
fitted in an elevated position between the steam drums of the 
boilers. The reservoirs are kept always under a pressure of, 
say, 10 Ib. to 15 lb. per square inch, the hotwell pumps being 
regulated automatically, From the water reservoirs the 
water is led through heaters to the feed pumps. These 
pumps are also capable of drawing water directly from the 
feed tanks. 

After three preliminary trials on March 21st, 23rd, and 


28th, which were made for trying the machinery and train- 
ing the stokers, the forced-draught trial was started on March 
30th, the displacement being at the time2250 tons. The trial 
had a duration of four hours, during which the boilers and 
engines worked extremely well. When starting the trial, the feed 
pumps were set so as to require as little regulation as possible. 
The working of the boilers was very satisfactory in every 
respect—the more so as the whole boiler-room staff had 
only the experience of three preliminary trials. The steam 
pressure of 200 lb. was maintained easily; so was also the 
normal water-level of the boilers, practically without touch- 
ing the stop valves on the feed pumps. 

The ventilating arrangement proved itself very efficient, 
the maximum temperature observed at the upper platforms 
in the boiler-rooms being only 100 deg. Fah. The engines 
worked quite smoothly, without the slightest hitch, and 
quite free from any vibration, while the vacuum was 25}in. 
The port engine developed 3950 indicated horse-power; the 
starboard engine developed 4040 indicated horse-power ; the 
mean collective power was consequently 7990 indicated horse- 
power, being 790 indicated horse-power more than contracted 
for. The exhaust steam of all the auxiliary engines, as 
well as of three electric light engines, and fourteen electric 
fans, was led into the second receivers of the main engines. 
The mean speed of the Zenta was 20°89 knots, 0-89 more than 
contracted for. After the trial the boilers, main and auxiliary 
engines, were examined and found in perfect order, and the 
Austrian authorities were highly pleased with the result. 


Tue extent of the railway systems and the volume of 
traffic carried on the New South Wales and Victorian railways 
together, are greater than those of the combined railways of all 
the other Colonies. The combined — expended on railways 
and the gross and net earnings for the the year 1896 are as follows :— 
New South Wales and Victorian railways: Capital expended, 
£74,960,345 ; gross earnings, £5,221,809 ; net earnings, £2,123,446, 
All other Australasian Government railways: Capital expended, 
£51,820,071 ; gross earnings, £3,949,398 ; net earnings, £1,571,301, 


THE GLASGOW ELECTRIC ENGINES coy. 
TRACT. 


Tue decision of the Electricity Committee of G 0 
a ge to recommend the acceptance of the offer of the 
KE, P. Allis Company, of America, to supply engines for the 
power-house connected with the extension of the electric 
tramways, which was reported on page 161 of our last issue 
was upset at the general Council meeting on the 17th inst, 
By a very large majority, and after an exhaustive discussion, 
it was agreed to remit the matter back to the Committee, 
and that Mr. Parshall, the consulting electrical expert, should 
be asked to make a specification, on which every firm would 
be able to send in fresh tenders on a common basis, This 
decision has modified the dissatisfaction which was yer 
extensively felt in Glasgow and other engineering centres at 
the recommendation made by Mr. Parshall and by the Com. 
mittee he advises to adopt engines made by an American 
firm. The feeling is as strong in Glasgow as elsewhere that 
there should be an end to the practice of sending orders 
connected with electric power and lighting installations to 
the United States, and a way found to keep such work for 
British engineers. 

This feeling, taken in conjunction with all the circum. 
stances attending the recommendation of American-made 
engines by the Glasgow committee and their consulting 
electrician, and the subsequent decision to get in new tenders 
on a more satisfactory footing, has caused much discussion 
and comment in engineering and municipal circles, not only 
in Glasgow but in other large cities. In Glasgow our repre. 
sentative has called on a number of gentleman specially con. 
cerned in the matter, and sends us some account of the 
interviews. Bailie James W. Thomson, who is an engineer 
by profession—formerly of the well-known firm of J. and J, 
Thomson, Finniston Engine Works—and therefore having 
an extended practical experience in the production of the 
highest class of marine engines, has taken the lead—as his 
knowledge and experience entitled him to do—in having the 
matter remitted back for fresh inquiries to be sent out. Mr, 
Thomson, when waited upon by our representative on Tues. 
day, very willingly entered into conversation on the subject, 
He feels most strongly that it would have been a vast mis. 
take to accept the ofter of the Allis Company, not so much 
on the score of its being an American firm—although the 
international aspect of the question is a highly important 
one—as on account of the excessive price to paid for 
engines which he has taken pains to assure himself are of 
questionable superiority in design to engines offered by firms 
m this country. 

When Mr. Parshall’s report and recommendation were 
first considered in committee, and it was decided, by seven 
votes to six, to recommend the acceptance of the Allis tender, 
Mr. Thomson did not actively oppose the step. He at that 
time, and subsequently, experienced difficulty in obtaining 
information regarding the several tenders sent in, and when 
such was forthcoming, he at once said that there were cir- 
cumstances which entirely forbade his acquiescing in the 
recommendation of the Committee, and made it necessary 
for him to oppose it in Council. At the meeting on the 17th 
inst., accordingly, he took up a firm attitude, and had the 
support of almost the entire body of Councillors. In the 
course of the interview, Mr. Thomson mentioned some of the 
considerations which had caused him to feel justified in 
moving that the whole matter be gone into afresh. Apart 
from the low offer of Messrs. D. Stewart and Co., London- 
road, Glasgow—a firm whose experience and skill as 
engineers had been requisitioned and proved successful 
in turning out many engines for purposes quite analo- 
gous to the one now in question—he considered the 
design and the price of an English firm worthy of 
readier acceptance than that of the American Company—the 
price being £95,000 as against £114,550. He not only found 
fault with many of the features in the design, as outlined in 
the specification prepared by Mr. Parshall, and presumably 
finding acceptance on the part of the Allis Company, but 
from an inspection of drawings and a specification of the 
Allis engine itself, he was convinced not only of its variance 
in essential points from recognised best British practice, but 
of its inferiority to some other engines offered. The draw- 
ings of the American engine indicated to him distinctly that 
it was weak in many parts, and far too heavy where weight 
was not wanted. The bed-plate, for example, was much too 
light, as were the colums supporting the cylinders; while 
the crank pins and shaft generally were ridiculously heavy, 
and they varied in diameter, the smaller diameter pin being 
on its low-pressure crank. The pin for the high-pressure 
crank was overhung, which he considered at least a question- 
able feature. Altogether he felt he had the best justi- 
fication for having moved that it be remitted back to Com- 
mittee to ask Mr. Parshall to draw out a specification on 
such definite lines as would enable every firm to tender on 
the same basis. Provided the requirements were clearly 
and fully stipulated, there was no reason whatever for 
supposing that British engineers were not quite as capable 
of meeting those requirements as any American firm; at 
any rate, their disabilities were not anything like commen- 
surate with the enormous excess in price proposed to be paid 
to the latter. Mr. Parshall, as an electrician of high repu- 
tation in America, and now in this country, was no doubt 
worthy of the great trust reposed in him as a consultative 
guide in procuring the best productions in that line, but he 
evidently underrated or had not informed himself of the 
skill and experience of British engineering firms. Mr. 
Thomson, in closing the interview, expressed his intention 
of ibly proposing that a mechanical engineer of un- 
doubted standing should be associated with Mr. Parshall in 
preparing adequate specifications of the engines required. 
Probably the number of high-class firms who would tender 
on such complete specifications and come under exacting 
enough penalties in respect of consumption, and also of 
delivering and up-keep, based on modern experience with 
the best of such engines, would surprise Mr. Parshall and 
the general body of Glasgow’s city councillors whom he 
advises, 

In a short interview with Mr. Stewart, of Messrs. Duncan, 
Stewart, and Co., London-road, Glasgow, our representative 
gathered that, in view of the decision to remit the matter 
back to the Committee and Mr. Parshall, it was considered 
advisable to say little of what had gone before, except so far 
as to make it quite clear that the firm considered it was the 
only fair and satisfactory course to furnish definite and 
clear particulars of what was required. One clause in the 
specification, pointed out by Mr. Stewart, sufficiently indi- 
cated the unsatisfactory nature of the basis—or want of 
basis—upon which firms had previously been asked to tender. 
This read, “In the preparation of these specifications, 


engines of the following general dimensions have been 
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deemed suitable. In order, however, that contractors may 
have fullest latitude in the use of standard designs, these 
dimensions do not form a part of the specification.” The 
eral dimensions which had been “deemed suitable,” and 
et did “not form a part of the specification,” however in- 
tended, oar | proved more a hindrance than a help to 
tenderers in t is country. Mr. Stewart spoke particu- 
larly of the diameter of crank-shaft being ridiculously 
excessive, and pointed to the fact that at the present time 
they have on hand rolling-mill engines of as high as 11,000 
indicated horse-power, the crank-shaft of which they consider, 
from their large experience in designing and constructing 
such engines, is ample for all possible contingencies at 22in. 
The crank-shaft deemed suitable in Mr. Parshall’s specifica- 
tions for transmitting 4000 to 5000 indicated horse-power at 
seventy-five revolutions is 32in. The shock of variation in 
Joad in the latter case is as nothing compared with the former, 
while in the matter of governing, the suddenness with which 
variation takes place in the latter case, has its analogue in 
spinning mill engines, a class of production for which Messrs. 
Stewart and Co. are also noted. The comments in Mr. 
Parshall’s report, on the matter of consumption, and the 
capital which he makes of the higher rate of consumption in 
the Stewart as compared with the Allis engine—15-4 1b. as 
against 141b. of steam per brake horse-power per hour—is 
regarded as specious, and unwarranted by the best results 
obtained in ordinary working practice. Mr. Stewart calls 
attention to the entire absence of any reliable official record 
of the consumption and performances of the American engines 
already installed in the power-house of the Birmingham 
Corporation’s route of electric tramways. 


GLASGOW CORPORATION TRAMWAYS. 


Tue following is the text of so much of Mr. Parshall’s 
specification as refers to the construction of the main 
engines. We have dealt with this specification in another 


page 


PECIFICATION FOR COMPOUND-CONDENSING DIRECT- 
COUPLED ENGINES, 


Tuts specification provides for the construction, delivery, and 
erection complete, upon foundations provided by the Corporation 
of Glasgow, of engines for the purpose of operating an electric 
tramway system through a number of sub-stations. The speci- 
fication further provides for the carrying out in Glasgow of such 
tests as may be found necessary to determine that the engines 
comply with the conditions herein specified, and also provides 
for the supply of the necessary works and apparatus for carrying 
out the tests. 

Proposals are requested for four vertical p ing 
engines, fitted with valves and gear of the Corliss or other 
approved type, and having the rotating part of the electric 
generator mounted on an extension of the main crank shaft, and 
the stationary part either carried on a separate foundation or an 
extension of the main engine base-plate, 

Each proposal must be accompanied by the following detail 
drawings :— 

easing showing construction of piston and rings, connecting- 
rods, main bearings, fly-wheel, crosshead and slippers, and the 
following information, viz. :—(1) Diameter of cylinders and stroke 
of engines ; (2) arrangement of valves, valve gear, and governor ; 
(3) diameter and length of main bearings ; (4) diameter of body of 
main crank shaft; (5) diameter and le of crosshead pins ; 
(6) diameter and length of crank pins; (7) weight of frame an 
bed plate; (8) diameter and weight of fly-wheel ; (9) — of 
the engine complete; (10) method of lubrication; (11) the 
guaranteed steam consumption per indicated and per brake horse- 
power per hour, including jackets and re-heating coils, when 
working at three-quarter load, full load, and an overload of 
25 per cent. beyond its normal capacity, with the use of steam 
containing not more than 24 per cent. of moisture, and working 
condensing with a vacuum equivalent to 25in. of mercury; (12) 
the guaranteed ratio of indicated to brake horse-power ; (13) the 
shortest time required to deliver the first engine, second, third, 
and fourth engines respectively, and erect each complete in 
perfect running order from the date of closing the contract. 

A suitable building, roofed in and provided with suitable 
foundations, either in masonry, brickwork, or concrete, together 
with suitable floors, will be prepared for the rezeption of the 
engines, and there will be an electric-driven overbead travelling 
crane available for use in connection with the ass»mbling of the 
plant. All the main steam piping to connect to steam separator 
of each engine, and the exhaust pipe from branch on low-pressure 
cylinder to condensing apparatus, will be provided for under 
another contract. The condensing apparatus is not included 
in this specification, being provided for under a sepirate contract. 

The engineer or his representative shall have access to the 
works at all times during the construction of the engines for 
inspecting the work, and shall be free to reject any parts found 
defective, either in material or workmanship. 

The whole of the material to be of the best quality throughout, 
and all parts in workmanship and finish to be in accordance 
with the highest standards, All the working parts must be 
made interchangeable, and everything carried out to the entire 
satisfaction of the engineer, 

With each proposal a complete and correct scale —— 
showing elevation and plan of the engine must b» submitted, 
which the contractor is prepared to work to without any further 
deviation or alterations, the same being fully dimensioned. 
In addition to the above a correct beg oy drawing of the 
foundations necessary for the engine must be furnished with the 
proposal so that no delay may arise on account of waiting for 
same after the contract is signed. The above plans will be re- 
turnable, if requested, to all parties except the firm receiving the 
order, and no deviations will be permitted without the written 
consent of the consulting engineer or his duly-appointed repre- 
sentative. During the progress of the work complete working 
drawings must be supplied in duplicate to the Corporation. 

The contractor must erect the engines and all appurtenances 
hereinbefore mentioned complete, and must supervise the starting 
and operation of the engines in actual work for a period of not 
less than four weeks, or in the event of the engines at that time 
not being satisfactory, shall continue to operate until such time as 
the supervising engineers may deem fit. The contractor to pro- 
vide the necessary oil and waste required for starting the engines 
and running them for four weeks. 

Should any parts appear defective within one sd after the 
engines have been started, the maker must rep! the same 
at his own expense, and free of all expense on the part of the 
purchaser, 

The engines shall be delivered within the time herein mentioned. 
Ia case the contractor is unable to mest the requirements of this 
Specification as to the delivery, a statement containing the dates 
within which he can guarantee delivery shall accompany the 
itander. Time allowed for delivery—first engine, 11 months ; 
Second engine, 13 months; third engine, 14 months; fourth 
= 15 months. Damages for non-fulfilment of contract per 


a a 


The conditions under whicheach engine will work are as follows : 
—-(a) The normal steam pressure delivered at the throttle valve 
of each engine will ba 130 lb. per square inch, the steam being 
‘superheated, ()) The normal vacuum, as measured at the exhaust 


pipe of each engine, will be equivalent to a column of mercury 
in. in height. (c) The normal speed of each engine will be 
seventy-five (75) revolutions per minute, 

Each engine must be so designed and constructed as to 
develop 4000-indicated horse-power at its normal load, or when 

iving an electric outpnt of 2500 kilowatts and capable of 
eveloping a maximum continuous power of 5000 indicated horse- 
power, 

Each engine is to be of the automatic cut-off type, and so 
designed as to automatically control its s without further 
readjustment or changes in the regulating devices when once pro- 
perly set to meet the service requirements, all of which are based 
on a wide open throttle and normal steam and vacuum conditions, 
and shall further be provided with one — valve, of 
approved type, for cutting off the entire supply of steam from the 
engine, the valve to work both by hand and by aspecial automatic 
governor operating the same at 5 per cent. increased speed. The 
engines shall not race under any condition of load, viz., from no 
load to the maximum load, and the speed shall not vary more than 
14 per cent, above and 14 per cent. below the normal speed of 75 
revolutions per minute on any variation that may occur from no 
load to the maximum load, and shall not vary more than 14 per 
cent, from the normal speed of 75 revolutions per minute when 
operating without any load, nor during a revolution at constant 
load shall angular velocity vary more than } per cent. 

Each engine must be so constructed that it can be operated non- 
condensing in case of emergency without necessitating the stoppage 
of the engine. 

The main shaft of each engine shall be made of open-hearth 
steel, cast solid, forged, and clean hollow bored, and the name of 
the manufacturers must be sta It is to be made of accurate 
dimensions to fit the generator, and all necessary key-ways shall 
be prepared and keys supplied according to gauges furnished by 
the makers of the generator. A coupling to be arranged between 
the outer engine bearing and the generator section of shaft, 

The shaft journals to run in adjustable and removable 7 
the lower parts cylindrical, the boxes being made of phosphor 
bronze, lined with the best quality of Babbitt or Magnolia metal, 
and to have water jackets. 

The cranks of each engine are to be of the counterbalance disc 
type, turned on the face and rim, and securely fitted to the crank- 
shaft. In the case of the two-crank engine, one crank disc is to be 
left off until the generator is in position on the shaft, after which 
the disc must be fixed in its place at the end of the shaft. Each 
disc is to be fitted with a steel crank pin, turned all over, and 
securely fixed to same, 

The generator armature will be placed on the shaft by the firm 
supplying the same, but the keys are to be fitted and placed by 
the engine contractors, after which the said engine contractors 
shall place the shaft with the armature in final position in its bear- 
ings. The total space on the — shaft required for the gene- 
rator and its connection will be 60in. 

Each engine is to be provided with a suitable fly-wheel of 
approved construction, accurately balanced and bored so as to 
turn true on the shaft. The rim of the wheel is to be turned on 
the sides and the face, and so designed as to run 50 per cent. 
above normal speed without exceeding the elastic limit of the 
materials. If required, the engine builders shall supply to the 
contractors for the generators a template for the coupling between 


rovided a brass hand oil pump of equal capacity, Each engine 
be equipped with a complete to 
oil from a common main cock, and consisting of adjustable sight 
feed oil cups, and all a gaan or rocking parts are to be 
equipped with automatic oilers. 

Each engine is to be provided with a complete and efficient 

ystem tom and guards to prevent the waste as well as the 
slinging of oil. 

h engine is to be equipped with the following Crosby gauges, 
each 10in. diameter, viz.:—One steam gauge, conn to main 
steam pipe, and registering to 200lb. per square inch. One 
receiver gauge, registering to 1001b. per square inch, One vacuum 
gauge. The whole of these gauges being mounted on a suitable 
gauge stand, to be furnished with each engine. ll fits to be prees 
— ~ a record to be supplied of each. No shrunk fits will be 

lowed. 

Each engine must be equipped with a full set of case-hardened 
and finished wrenches, spanners, and other tools that may be 
necessary to take the engine apart, the whole being neatly arranged 
on a cast iron rack, which must be supplied with engine. 

A complete set of holding-down bolts.and washers to be sup- 
plied with each engine, and if the bolts are to be held down by 
anchor plates, the bolts and plates must be furnished and delivered 
within thirty days after placing the order ; if, on the other hand, 
the bolts are to pass oma foundation to hand-holes in the 
bottom, then and in that case the bolts with necessary washers 
must be delivered with the engine. All bolts of whatever descrip- 
tion for these engines must be furnished with hexagonal heads and 
nuts of compressed steel. All threads to be to Whitworth 
standard, 

Ladders, handrails, and platforms to be furnished wherever 
necessary for the proper and easy access to all working parts of 
the engines, and the top platforms are all to be connected so as to 
— one continuous platform, with the necessary ladders at each 
end, 

Each engine is to be painted with one coat of paint before 
delivery, my after per 8 ye engine and its generator shall be 
properly filled up and painted with three coats of paint, striped 
and varnished. The whole to be left in a finished and workman- 
like manner. 

Suitable power-driven barring gear of approved design shall be 
provided. 

A complete set of piston ri valves, and a complete set of 
crank shaft, connecting-rod, and valve gearing brasses to be sup- 
plied for each engine ; these to included all wearing parts, 
whether separate brasses or part of other gear. 

In the preparation of these specifications engines of the following 
o~ general dimensions have been deemed suitable. In order, 

owever, that contractors have fullest latitude in the use of 
standard designs, these dimensions do not form a part of the 
specification. 

Three-cylinder vertical, pound, condensing, direct-coupled 
engine, 75 revolutions, 150 1b. steam pressure, kilowatt out- 
put. The engine to have one high-pressure and two low-pressure 
cylinders, 


the fly-wheel and generator. The-main frame of the engine is to 
be rigidly and substantially built, made in suitable pieces, with all 
joints and connections carefully planed and faced over the entire 
surface. Necessary provision is to be made for guides in connec- 
tion with the crosshead slippers, which must overrun the guides to 
prevent shouldering, the same are either to be bored or planed 
according to the design submitted, and to be provided with the 
necessary arrangement for lubrication. The respective pieces of 
the frame and engine are to be securely attached to each other by 
extra strong bolts, turned and fitted. 

The main bed-plate of the engine is to be made of cast iron of 
box section, strongly ribbed and provided with wells, suitabl 

iped to one or more outlets as required, for catching all waste oil 
| the rods and crank pins, journals, and slides. The main 
carriages for the crank-shaft journals may be part and parcel of 
the bed-plate, and must be provided with an extra strong cap, 
held down by turned and fitted bolts. The bed-plate is to be 
planed on the upper surface for the reception of the standards 
or main frames, and the underside of the bed is to be planed 
all over so as to give an even surface for setting on the founda- 


tion. 

The high-pressure cylinder is to be steam-jacketed. The cylin- 
ders are to be made of hard close-grained cast iron of sufficient 
thickness to permit of re-boring, and the inside of each cylinder 
to be bored perfectly true and smooth and free from blow-holes 
or other defects. In the case of Corliss engines, valves are to be 
placed in the heads of each cylinder, so as to reduce clearance to 
a minimum, and the ends of the cylinders are to be fitted with 
snifting or relief vaives, so as to prevent accident in case of water 
entering the same. The relief valves to be provided with flanges 
for pipe connections. 

The cylinder and steam chests are to be covered with a thick 
layer of best quality of sectional magnesia, and afterwards lagged 
with Russia iron sheeting, held by polished brass bands, and neatly 
finished off, 

The pistons of each engine to be made of steel of the Buckley 
or other approvea type of construction, and to be bored to fit the 
piston-rods, The piston-rods to be of steel, machined all over, and 
accurately fitted to the crosshead and to the piston, the latter 
being secured by steel jamb nuts, 

The crossheads to be made of steel, polished on the outside and 
fitted with steel crosshead pins, Each crosshead to have adjust- 
able and removable slippers, the faces being lined with Babbitt or 
Magnolia metal, 

etallic rod packing of approved make to be supplied and fitted 
to the stuffing-boxes of each cylinder, the same being for per- 
manent working. A similar kind’ of packing being also supplied 
for the stuffing-boxes of each valve stem, 

Attached to the cylinder, and between the separator and cylin- 
der, must be a throttle valve of suitable design, provided with 
suitable stand and hand wheel, turned and polished, and with 
by-pass valve, All operating valves shall, wherever required, be 
provided with stand for working from any level. 

A multitubular re-heater receiver containing brass tubes for 
re-heating with boiler-pressure steam must be supplied with each 
engine, being placed horizontally between the high-pressure and 
low-pressure cylinders. The volume of this receiver to be equal 
to not less than the capacity of the high-pressure cylinder, and 
the receiver is to be finished and ted complete with all 
piping and connection between the high and low-pressure cylinders. 
The steam supply to the re-heating coils and jacket of high-pres- 
sure cylinder must be taken from a branch connection on the 
throttle valve of each engine. The whole of the steam piping, 
valves, and fittings necessary for the steam supply to coils to be 
furnished, fitted, and supplied with the engine. 

The receiver, throttle-valve chest, piping, valves, and other ex- 
posed parts subject to steam pressure in connection with each of 
these engines to be covered with sectional magnesia covering, and 
lagged with Russia iron sheeting and suitable brass bands for the 
same, 

All connecting pipes and valve boxes in connection with the 
engines are to have all fla faced straight across, and provided 
with holes drilled to centres not exceeding 4in, apart, and in no 
case are the holes to be cored in casting. 

Each engine to be equipped with a complete permanent metal 
indicator reducing motion, and attached to each end of each 
cylinder of the engine a polished brass single way cock with 
wooden handle is to be fitted and arranged for connecting indi- 
cators of the Crosby 

Each cylinder is to be provided with a cylinder lubricator of 
not less than two gallons capacity, and in addition to this is to be 


High-pressure cylinder.. .. .. .. .. «. 42in. x 60in. 
High-pressure crank pin .. .. .. 20im. x 12in. 
First low-pressure crank pin .. .. .. .. «. I6in. x 12in. 
Wirst sectlonshaft .. .. .. «« Gia. 
First and second journals .. . .. .. .. «. 22im. x 36in. 
Third and fourth a 
Fifth and sixth journals between high-pressure 
and fiy-wheel, and between fiy-wheel and 


Two low-pressure 10in. dia. 


Steel pistons and crossheads 
The fiy-wheel and generator to be placed either on the high- 
pressure or low-pressure side. The shaft to be bored out one-third 
(4) of its diameter. Two-cylinder cross-compound condensing 
engines, 75 revolutions, 150 lb. steam, 2500 kilowatt. 


High-pressure cylinder .. oo 44in. x 60in. 
Low-pressure . 88in. x 60in. 

Jo 


Wheel, 26ft. diameter, in ten segments, and to weight about 275,0(0 Ib. 
High-pressure piston-rod  .. .. 9in. 
Steel pistons and cr.ssheads. 

Hole 12in. diameter through shaft. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ACETYLENE GAS. 


Str,—Though doubtless a correct rendering of the impression 
iven by the Acetylene Exhibition at Budapest, and Professor 
udwig’s paper, your report might lead the inquirer to the 
inference that the “carbide to water,” or the “flooded com- 
partment” system of generation, have alone stood the test of 
experience. 

‘o defend the majority of English manufacturers from the 
effects of this impression, it is only necessary to show some of the 
difficulties in the way of acetylene generation, and the reasons for 
upholding the other system, viz., that of allowing the water to 
percolate gently through the mass of carbide. 

There are two ways of approaching the problem of designing a 
satisfactory apparatus, either of which lead to difficulties en 
route, which difficulties have caused the manufacture of a number 
of imperfect machines, which have been kept on the market owing 
to the anxiety of the patentees and embryo public companies to 
attach some value to the patents held by them. 

One section of the trade has taken the opinion of experts as to 
the ideal method of generation, and designed apparatus without 
much regard to the convenience and difficulties of the user. The 
other section, in a spirit of pure commercialism, has made the 
simplest apparatus it could design, trusting to the ease with 
which it could be used to overcome objections on the score of 
wasteful and imperfect generation. 

On the Continent, as shown by the Budapest Exhibition, the 
majority of manufacturers have travelled the way of the “ scien- 
tific expert,” and given the convenience of the user secondary 
consideration. Here, as is the general rule in England, we have 
approached the problem from the standpoint of ‘ convenience,” 
and thrown over the expert, who is usuaily looked upon by our 
manufacturers as a commercial Jonah, Ultimately both sections 
will meet on common ground ; but not until it is r ised that 
there is no room for patents in so simple a process, and that none 
of the patents for acetylene generation at present on the market 
have any intrinsic value whatever. 

Taking the generators mentioned in your article, let us enume- 
rate the difficulties in the way of the user. First, in the ‘‘ carbide 
to water system.” (1) For every 4 to 5 cubic feet of gas, 44 pints 
of water at least must be used if we accept Professor Ludwig’s 
figures, which are, if anything, too low. (2) For every 21b. of 
carbide one gallon of lime sludge must be got rid of either by 
pouring down the drains.and causing stoppages, by running it on 
to waste land or crops where lime is required, neither of which are 


Wheel, 24ft. diameter in ten segments, and to weigh about 220,000 Ib. 

One high-pressure piston-rod .. .. .. .. .. Min. dia. 
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at all likely to be at hand ; or by using a settling tank, which gives 
@ messy job every time it is — and only partly does away 
with the above difficulties. (3) In the automatic class there 
is the mechanism n , which may at any time require 
the eas of a mechanic, or refuse to work properly when most 
wanted. 

In the ‘flooded partment” system with which, if over- 
heating is to be prevented, only a small quantity of carbide may 
be allowed in each compartment:—(1) There will be a large 
number of compartments to fill, some of which a careless domestic 
is certain to over-fill; (2) the cleaning will be a very messy and 
= job, and also in many gry of this form (3) it 
will be necessary to use small carbide, which is more expensive, or 
of lower quality than the large lumps; (4) the lime will be in the 
form of sludge, and consequently as difficult to handle as that of 
the ‘‘ carbide to water ” system. 

Can it be wondered that oy a manufacturers have paid more 
attention to the simpler and least troublesome method—that of 
allowing water to gently percolate through the carbide? The 
question is: Are we behind our neighbours? It is true that the 
majority of English generators on the ‘‘ water to carbide ” system 
cause more or less over-heating, but it should not be forgotten 
that, practically, temperature varies inversely as the time and 
space over which the chemical action is spread, and that it is 
quite possible to generate acetylene in this way without exceeding 
100 deg. in any part of the mass of carbide. 

As regards the ideal method of generating acetylene, if the 
inquirer will keep a handful of carbide in a moist atmosphere and 
examine the resulting lime, there will be no question in his mind 
as to whether the carbide or the water should be in excess, 

Dudley, August 22nd. W. Doman, 


ENGINES FOR THE GLASGOW ELECTRIC TRAMWAY. 


Sir,—We are builders of Corliss steam engines, and have for 
Many years made a speciality of electric-traction plant. We 
tendered to the specification issued by the Corporation of Glasgow 
for its tramway station engines. The Tramway Committee 
favourably considered our tender. The Council refused to pass 
the findings of the Committee, and we are informed that a new 
—— is to be opened. 

e are, of course, unable to more than guess at the reason for 
such action. There was nothing in the specification at which 
anyone familiar with the demonstrated uirements of large 
electric-traction plants could cavil. Naturally it did not follow 
British practice, for the exceedingly simple reason that there is 
no such application of electric power in the United Kingdom. 
lt was simply a model plant, designed in the light of great modern 
experience, with a view to rendering the best economies to the 
municipality to which it was offered. 

It was presumed by us that the Committee to which the interests 
of the Corporation were committed knew what it was about, both 
in the selection of its —— and in approving the specifications 
preparedby them. We did not think it necessary to visit Glasgow, 
to make personal appeals to the members [of the local government, 
or to resort to the columns of the public Press for support while 
the matter was under consideration. We tendered absolutely to 
both alternatives of the specification, and we certainly believed 
that an American house, invited to an open competition by a 
great Corporation, might reasonably expect to be squarely and 
fairly dealt with. 

We repeat that the nnn. as submitted to competition, 
embodied nothing but the results of the best accepted practice of 
similar installations. The only ‘‘anomalies” discovered by our 
competitors arose out of their ignorance of the conditions that 
exist, and their inexperience of those methods of construction 
which have heen found to best meet those conditions. Further- 
more, every advantage lay with the British builder. The engines 
are special, therefore all who tendered were on the same footing 
as regarded design, plans, patterns, &c. The Allis Company were 
handicapped by 1000 miles of inland and 3000 miles of ocean 
freights. Its engineers made that long and costly voyage to pre- 
pare their tender, not the ‘‘special night journey to Glasgow,” 
from Bolton, which one competitor so pathetically deplores in an 
open letter to the Press. 

We did not take it upon ourselves to instruct the Glasgow 
Corporation as to how a cheaper and less substantial and effec- 
tive machine might be secured for its use. It could afford to 
fe gs the best thing that money could buy, and we were 
uckily in the position of having at our disposal the men and tools 
and facilities which could turn out the best—and the best was 
specified to us. 

Our competitors have devoted much time and space to a 
demonstration of the various methods whereby they pr. to 
apply data derived from marine and other practices to the needs 

the Glasgow tramway p'ant. That discussion may be of 
absorbing professional interest, may possess charms to the student 
of acrostics or anagrams, but we regret to say that we are unable 
to discover its practical value, or its relevance to the question 
under discussion. The modern tramway power plant has been 
developed from fifteen years’ experience with tramway plant, and 
from some fifty million sterling which has been expended on such 

lants, and the day when workers on traction problems drew 
inferential designs from marine, or shop, or rolling mill practice, 
is now ancient history. 

The long and short of it is that instead of meeting the question 
openly and fairly, our competitors have end ed to bring such 
pressure upon the Glasgow Corporation as may induce it to 
— an article of their manufacture, even if it be inefficient, un- 
reliable, or antiquated. 

If that end be attained, we fail to see that any result is gained 
by the Corporation from a long and careful study of electric trac- 
tion which has been made by the Tramway Committee and its 
engineers, involving expensive journeys to visit the representative 
modern systems of the United States and Europe. 

We feel ourselves aggrieved, and, we think, justly. 

Our tenders, prices, and specifications have been openly dis- 
cussed and every advantage now given to our competitors. We 
can see little of that ‘‘fair play,” so hypocritically invoked, in a 
‘*competition” which is re-opened whenever a home competitor 
fails to secure the contract, or in re-casting specifications until the 
favoured bidder finds them adapted to his limitations. To invite 
American houses to offer under such conditions is not only absurd 
but radically wrong. If the game is to be _— under such rules 
it would be vastly fairer to exclude the American manufacturer 
= ther, and not invite him to expend his time and money need- 
essly. 

It is undoubted that a municipality has every right to decide 
to support home industry to the exclusion of all outsiders, but 
it may very properly be questioned whether the proper time to 
arrive at that conclusion is after outsiders, at the request of 
the municipality, have placed at its disposal all their data under 
the mistaken supposition that serious business was offered. 

Referring e jally to Messrs. Hick, Hargreaves, and Co.’s 
criticisms, we to say that the various dimensions of pins, 
piston-rods, and cylinders, on which they animadvert, coincide 
very closely with the accepted best American practice in such 
engines, and we would repeat that there is no other source 
from which practical results can be drawn. It is useless to discuss 
why this is so, especially as we do not presume that you would 
care to have the whole th and practice of steam engineering 
as applied to traction, and wherein it differs from marine work, 
set forth at length in your columns, 

In our copy of the specification no mention was made of a 
coupling in the two-crankengine. One was specified in the three- 
crank engine but it was between the outer bearing and the gene- 


rator, not as stated by Messrs, Hick, Hargreaves, and Co, All| gro 


crank discs supplied by the Allis Company for such engines are 


steel and the specification called for cast steel throughout. They 
ap not “‘ apparently cast iron,” as Messrs. Hick, Hargreaves, and 

‘0. put it. 

Their statement as to proper strength of shaft is also incorrect. 
The shaft would have to stand a torsional strain equivalent to 
10,000-horse power or more—instead of the 4000 or 5000-horse 
power they refer to. It would also have to carry some 100 tons 
of fly-wheel, Messrs. Hick, Hargreaves, and Co, evidently dis- 

rd the trifling fact that the necessary area of bearing and 
lubricating surface has something to do with shaft dimensions. 

That the suggested number of bearings would not fit any “ usual 
arrangement of shafting ” of which Messrs. Hick, Hargreaves, and 
Co, have cognisance, is eminently possible. It is, however, one 
very usual in traction practice. Possibly, they may have over- 
looked that bearing between the 100-ton fly-wheel and the 
coupling already referred to. 

e are naturally interested in the somewhat lengthy but 
exciting account of Messrs. Hick, Hargreaves, and Co.’s various 
regrinations, and failures to meet the Tramway Committee and 
its engineers, before their tender was considered. May we venture 
to suggest that ‘‘the officials with whom they came in contact” 
evidently went to a considerable length of politeness when an 
enginemaker, who was confessedly chasing them down to get them 
to take something they did not consider met their needs, ‘‘received 
every courtesy” at their hands. Our own experience leads us to 
believe that scant courtesy would usually be meted out under such 
conditions, 

We have no objection to the ‘‘6in. reading columns” which 
Messrs, Hick, Hargreaves, and Co. have ingeniously worked into 
their letter. That is good business, and we are not at all above 
doing the same ourselves, when opportunity offers. We have a 
book of those curselves, which we are prepared to distribute 
broadcast. 1t would have been better, though, if Messrs, Hick, 
os and Co. had taken their comparison between American 
and English engines nearer home than Africa. The Allis Company 
can now show a considerable number of engines of their make 
running in England, which are already available for purposes of 
comparison. By the end of this year, when the large plants we 
have now in hand for the Central London Railway, the Dublin, 
Bristol, Isle of Thanet, Sheffield, Cork, and London United Tram- 
ways, the London, Bankside, and City-road electric lighting 
stations, and the Ellesmere Port Smelting Works, are fairly finished, 
we shall be delighted to afford every opportunity for further com- 
parison of design, material, and performance. 

We must, however, say that we note that Messrs. Hick, Har- 
greaves and Co,’s African friend can 7, compare their engines 
with the somewhat indefinitely stated ‘‘ American” type so far as 
‘material and workmanship” goes. Possibly the reason the Glas- 
gow Committee approved of the Allis proposition was on the score 
of that economy in working and strength which the African gentle- 
man does not touch or. 

At all events, we learn from Glasgow that our pro) 1 sur- 
passed all others in the guaranteed steam consumption, the weight 
and strength of the engines offered, and the rapidity with which 
delivery could be made. All good points and well worth serious 
consideration. 

39, Victoria-street, Westminster, THE Epwarp P. ALLIs Co, 

London, S.W., August 22nd. 


THE WORKMEN'S COMPENSATION ACT. 


S1r,—I wish to express, through your columns, my thanks to Mr. 
John Inglis for his very able exposition of the above Act and the 
legislation which prompted it. Mr. Inglis’s address leaves little 
or nothing to be said with respect to the Act itself, but I wish to 
remark that the tribunal before which these cases are usually tried 
is not one to which many employers will appeal with confidence. 

I send a newspaper report of Bissell x. The Cortonwood Collie 
Company, which raises such novel points, and has been dealt wi 
by Judge Waddy in such a different manner to that which I have 
had experience of in other districts, that it seems to me a case 
which you might re-publish in your usual summary, so as to be 
available for a more extended perusal than that of a local paper. 

In another Court a case occurred which was not fully reported 
in any newspaper I have seen, and the facts were very much like 
the one at Rotherham. A pony driver fell and broke his leg, and 
the limb was amputated ; the employers, for whom the boy had 
only worked a week or — the usual half wage until the limb 
was healed, and then offered the choice of several jobs of which a 
boy with a wooden leg was capable. The father of the boy sug- 
gested that the latter should be apprenticed to a trade, the em- 
ployers suspended the payments, and the father allowed the 
Miners’ Union to take the case into Court. Two doctors said that 
the boy was ready for work, and the boy said tha the wanted to te 
doing something. The Judge held ‘‘as a fact” that the boy was 
unfit for work as he had only one leg, and added that there was 
nothing in the Act to require the boy’s father to buy an artificial 
leg to save his employers’ pockets. He also held—contrary to 
Judge Waddy—that the employment offered should be the same 
as that which the boy had at the time of the accident, and as he 
would be unable to perform that work, the employers might go to 
the Court of Appeal for a decision as to whether any other _—e- 
ment than that of a pony driver could be offered ; and finally 
ordered that the aoc Saleen payments should be continued 
indefinitely. 

It seems to be the desire of some judges and trades unions to 
cause employers to expend as much in litigation as they possibly 
can, and J “a Waddy’s very sensible remarks in the report sent 
are such a marked exception to the usual rule that I hope you will 
publish them. 

The full burden of this Act will not be felt for years. One firm 
has paid more for three accidents this year than the total sum paid 
for the first six months ending the 3lst December last, during which 
the three accidents referred to occurred, and the total number of 
accidents was 150, CoLLIERY SHAREHOLDER. 


August 21st, 


THE CORNISH ENGINE. 


Srtr,—Your leading article and the correspondence in the pages 
of THE ENGINEER, on the Cornish engine, together with your leader 
last week on ‘‘ A Forgotten Steam Engine,” recall many interesting 
points in the early history of steam. It may be somewhat foreign 
to their general tenor to refer to that history, but perhaps I may 
be permitted to recall one or two facts bearing upon it, especially 
as at this time Mr. Davey has, at Wheal Basset, called our atten- 
tion to that classic type of steam engine which has been handed 
down to us from Thomas Newcomen in 1710, and which bears the 
mark of the labours of so many generations of engineers, both 
remembered and forgotten. 

While no one would wish to deny to Watt the reputation to 
which his great inventions and his scientific attainments un- 
doubtedly entitle him, his contemporaries and immediate followers 
have united in elevating his name to such an exalted height, that 
those of men whose labours should at least have some recognition, 
have been entirely overshadowed. she 

Watt, we will admit, knew all that was known of steam in his 
day. He knew a’l about expansion. But I have yet to learn that 
he ever used a steam pressure with which expansion would be of 
any economic use, or that he ever used a boiler in practice capable 
of standing a working pressure of more than 10 1b. per square inch. 
But not only this, he had an aversion almost amounting to hatred 
from the use of high steam pressures. I have heard, and I shall be 
glad if anyone can confirm it or otherwise, that Watt inserted a 
clause in the title deeds of the Heathfield Hall estate, stipulating 
that no high-pressure steam engine should ever be allowed on the 


und, 
He and his talented partner did allin their power—and what 


their influence was we know well—to obtain an Act of Parliam 
making the use of high-pressure steam engines illegal ; but this ne 
when the latter were fast coming into use and the profits of Sohe 
Foundry were seriously threatened. Taking such figures as a1. 
available as a rough indication of the economic advance of the 
mar engine, we may say that Newcomen with his engine ; 
ormed a duty of about six millions of foot-pounds per cwt, of fc) ‘ 
Smeaton and others raised this to 94 millions. Wattabout doubled 
this, making 20 millions, No great advance was then made until 
Richard Trevithick, about 1811, constructed the first eeg-ended and 
flued boilers, the latter in general design being the Cornish boil 
of to-day. With pressures of up to 50 Ib. instead of, say, 5lb, above 
the atmosphere, the duty rose, till, by the labours of Trevithick and 
his immediate successors, it s at nearer 70 millions, 

Trevithick was, in fact, the first and consistent advocate of higher 
steam pressures, and with his experiments with pressures up to 
150 1b. per square inch on a commercial scale and in every-da 
work, he indicated to us the line of advance which we are to-da: 
following, and those of his inventions which are most in use at the 
present day were those which were developed with this object 
Take away the Cornish and Lancashire boilers, the internal fireplace, 
the non-condensing steam engine, the portable engine, the feed: 
water heater and boiler feed pump, the locomotive, and the blast 
pipe, with the host of inventions which have followed in their wake 
and we can form some idea of what Trevithick did for engineering 
and for civilisation. 8 

I notice that at the starting of Wheal Basset engine, stress was 
laid upon the fact that this was the first occasion upon which high. 
pressures had been used in the Cornish engine. Trevithick in the 
early days of the century turned his daring hand to this, and 
actually compounded several existing pumping engines, though not 
retaining the Cornish cycle throughout. He also, in one of his 
engines having a plunger-pole instead of a piston and cylinder 
applied a steam pressure of 1501b, per square inch to deep ming 
pumping. ARTHUR TitLey, 

Curzon-chambers, ' Paradise-street, 

Birmingham, August 19th. 


THE AREAS OF THE CIRCLE. 


Sir,—In the copy of the 18th August of your esteemed news. 
paper THE ENGINEER, I read a practical solution of the quadrature 
of the circle Ng ge it to a triangle, this solution being 
given by Mr. W. T. Thirkettle. Without any intention of chang. 
ing anything of his importance, I pray you to examine the follow. 
ing theory, which shows that this construction cannot be adopted 
in practice, as it includes errors proportional to the square of the 
radius of the circle. The area of the circle Ois A = 7;?2 r= 
314, r = radius. The diameter of the secondary circle is then 
27/2, and the difference between the two diameter is 
2r(V2-1), thnAb=r(V2—- 1), 

Triargles A D E and A B C are similar, then 

AV Se go. 
4 / 
V2+ 
Then the area of the final triangle is 
4rvV2 x 

V2+41 2,41 

= 3,82 B = 3,32 


Real area of the circle, A=314)2 
error, 
therefore the error is proportional to the square of the radius ! 

The same error is attached to the construction concerning the 
ellipse being given that the ellipse is a projection of the circle ; 
but this error is proportional to the product a /, (2a, 2) being the 
arcs of the ellipse), D, A. LYKIARDOPULO, 

Liverpool, August 19th, 

[We have received a surprisingly large number of letters about 
this so’ution, all pointing to its inaccuracy. We published Mr, 
Thirkettle’s letter because it is a very instructive example of a 
method of thinking which has given birth to many mathematical 
delusions. Solutions of the kind are very common, and unless they 
are published, editors are accused of stifling progress, and dealing 
unfairly with genius, The circle is still ph ts | ‘et perpetual 
motion invented, and the earth proved to be flat. It does not 
do to sit always on the safety valve.—Eb. E.] 
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IN SEARCH OF EMPLOYMENT. 


Sin,—‘‘ Inquiring Parent” does not say in what district he has 
been attempting to obtain work for his son, Had he done so his 
letter would have been of more use to him. There is no scarcity 
of work for youths who are willing to undertake it ; but there are 
so many young fellows who look upon their engineering apprentice- 
ship much as a solicitor’s pupil looks upon his—as ‘‘ serving their 
time.” On this account many firms of standing simply refuse to 
take premium apprentices, as the youth wastes his own time, the 
time of the men near, and probably keeps a machine idle as well. 
Other firms pocket the premium and let the lads do as they like, 
while a few conscientiously try to get all they can out of their 
apprentices, while at the same time they give them special oppor- 
tunities for working in the various shops. Engineering businesses 
are not philanthropic institutions, and therefore youths who 
wish to be moved constantiy from one machine or job to another, 
all through the shop, are not wanted, and will not be accepted at 
any price. 

I€ * Inquiring Parent’s” son will start work at six o’clock in the 
morning, six days a week, and will stick to it all day—and all 
night, if necessary—and if he will do anything that is put before 
him, without cavilling about its being useless to him or infra diy., 
or any such nonsense, he can obtain work in this district at any 
rate, without difficulty. 7 

An engineering apprentice should have it impressed upon him, 
day by day, that he ee only a few short years to learn all he can 
of the handicraft side of his business, without a thorough know- 
ledge of which he cannot hope to ag fully a t 
of his own, Let him mix with the men, as one of themselves, and 
he will learn much that will be invaluable to him afterwards. 

Birmingham, August 19th. Cerrito, EDWARDS, AND SHAW, 

Consulting Engineers. 


PINTSCH’S SYSTEM. 


Sir,—Referring to your observations in your issue of the 
1lth inst., I bave to say that I find, from an independent source, 
that the weight of gas fittings on a six-compartment coach, 
each compartment having two burners of eight candles each, 
is 7 cwt, 3qr. 201b. It would be interesting to know, also 
from an independent source, what would be the weight of electric 
light fittings for a twelve-light coach, each light to give eight 
candles, and the coach to be fitted with the double set of accumu- 
lators, and the large dynamo now found necessary. 

Pintsch’s Patent Lighting Company, Limited, 

33, Leadenhall-street, London, EC, W. B, RIcKMAN, 
August 17th, 


Tue London and South-Western Railway Company 
has decided to undertake the working of a light railway of 
standard gauge from their main line at Axminster to Lyme Regis. 
The new line will, it is anticipated, be completed in time for the 
summer traffic of 1901. 


| 


wwe 


Avc. 25, 1899 


THE ENGINEER 


201 


HOT-BLAST TEMPERATURE EQUALISER. 


Tue heat required in the modern blast furnace to produce 
pig iron is obtained partly from the coke and partly from the 
hot blast. In the days when cold blast was used the coke 
had to provide the whole of the heat. Nielson, however, 
proved that by heating the blast in pipe stoves less coke is 
required in the furnace; and later still Cowper, Whitwell, 
and others proved that by heating the blast still higher in 
regenerative stoves a further saving of coke can be obtained, 
owing to the greater amount of heat supplied to the furnace 
in this way, and so reducing the amount required from the 
coke. 

But with all these regenerative stoves there is the great 
drawback that they give an irregular temperature of blast. 
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temperature at first, but as its run continues this gradually 
falls about 300 deg. Fah. before it comes off blast. It will 
thus be seen that the heat obtainable from the blast is a 
constantly varying quantity, and the coke, which is a fixed 
and regular quantity, cannot in any way compensate for this 
variation without interfering with the regular reduction of 
the ore; the result is irregular quality of the iron produced, 
and irregular furnace working. 

We illustrate above a hot-blast temperature equaliser 
which has been designed to get over this difficulty in a very 
simple manner without any labour orattention. It does not 
ned the constant attention of the stove man, or depend for 
its success in working on his discretion. The apparatus has 
been patented and introduced by Mr. Lawrence Gjers, of the 
Ayresome Ironworks, Middlesbrough, and Mr. Joseph H. 
Harrison, of Messrs. Howson and Harrison, consult- 
ing engineers, Middlesbrough, both of whom have had a 


Wh 
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large experience in blast-furnace practice in the Cleveland | 


district. 

_ It will be seen from the drawings that the equaliser is 
interposed in the course of the hot blast between the blast 
furnace and the stoves serving it. It is composed of an iron 


shell lined with fire-brick, and filled with fire-brick chequer | 


work, much the same, in fact, asa Cowper stove ; indeed, for 
existing plants, a Cowper or other stove can be used, the 
chequering and connections being specially arranged for the 
purpose. The hot blast leaving the various stoves is made to 
enter at the bottom of one side of the equaliser, then passes 
up one-half of the chequer work, and down the other, after 
which it leaves the apparatus on the opposite side to that 
which it entered, and so passes to the furnace itself. The 


hot blast coming from a freshly-heated stove is at a maximum | 


temperature at first, and when passing through the equaliser 
parts with some of its excessof heat to the chequer work of 
the apparatus before it goes on to the furnace. As the 
stove’s run continues the temperature of the blast gradu- 
ally falls below the temperature of the chequer work in 
the equaliser, which in turn gives up to the blast the excess 
of heat which it took up in the early period of the stove’s 
tun, so that the hot blast passing from the equaliser to the 
furnace is maintained at a ar temperature, being about 
bm average between the highest and the lowest given by the 
oves, 

With a high and regular temperature of blast the furnace 
works more regularly, there is less tendency to sticking and 
hanging, the quality of the iron made is more uniform, and 
the coke consumption should be reduced. 

The equaliser always contains a large reserve of heat—it 
forms, in fact, a valuable reservoir of it, the whole of the 
chequer work being at the temperature of the blast. This 
will be much appreciated, especially when the furnace, 
having been off blast for tuyering or from any other cause, 
§0es on again, the temperatures of the various stoves having 
decreased in the meantime owing to the lack of gas. 


THE FORESTS OF SIBERIA. 


A GREAT portion of the enormous undeveloped wealth of 
Siberia lies in its forests. But, with the continuous opening 
up of the country, it has been found that these forests are far 
from being of such importance in this respect as was generally 
Supposed. In those regions of Siberia which have been more 
particularly developed, as, for example, the southern portion 
of the province of Tobolsk, in the central region of Tomsk 
— in the Altai district, the lack of forests is keenly felt. 

tog 1s Seen from the fact that the above districts were not 
able even to furnish the necessary wood for the construction 
of the Trans-Siberian Railway. The immense forests which 
stretch away to the north bear evident traces of having been 
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worked for centuries in an abnormal manner, and in addition 
forest fires have played great havoc with them. 

The construction of the Trans-Siberian Railway has 
naturally given a great impetus to the development of 
industrial activity in‘that region. The Imperial Ministry of 
Agriculture and Domains, fully aware of the immense im- 
portance of preserving and duly working the Siberian forests, 
out of regard for the future supply of the newly-formed 
manufactories, has taken a series of measures in that 
direction. As the necessary material was not available for 
elaborating a general scheme for the cultivation of these 
forests, the Ministry charged several leading and competent 
officials with the task of studying on the spot 
the forests of the provinces of Tobolsk, 

Tomsk, Yenisseisk, and Irkutsk, as well as of 


| the districts of Akmolinsk and Semipalatinsk. 
A stove after being heated up naturally gives its highest | These officials have just issued their report 


itself the cultivation of the forest domains exclusively for 
the needs of the local population. During the present year 
these authorities have received orders to supply wood vo the 
Siberian Railway and also to the Ural Railway. This is 
only a beginning, and the forest administration will be called 
upon to supply timber for shipbuilding and for consumption 
by the local population. 

At this moment the chief depét for timber is the town of 
Omsk, which, being surrounded by barren steppes, plays an 
important part for the neighbourhood from this point of 
view. The inquiry made by. the officials appointed by the 
Ministry of Agriculture and Domains has shown that the 


HOT-BLAST TEMPERATURE EQUALISER 


under the title of ‘The Condition and Needs of the Forest | work uf colonising the Siberian fo-:est domains is c1y able of 


Domains in Siberia.” 


country. 
densest, the forests are lacking; on the other hand, in 


the sparsely peopled regions there are immense forests, | 


which are not only turned to little use, but are also 
frequently destroyed by fires. Again, the cultivation of 
the forests has hitherto been absolutely barbarian; in the 
populated districts the coniferous trees have been almost 
entirely destroyed, and only trees of very little value are to 
be met with. Nevertheless, if attention could be paid to the 
proper cultivation of the forests, they will become, in course 
of time, a source of great wealth for the country, and will 
furnish supplies of wood for exportation by way of the Obi 
and Yenissei. 


| 600 tons of produce for the Bluff, New Zealand. 
days out the propeller shaft broke about 4ft. from the end, the 


The Siberian forests still occupy | being greatly modified. 
an immense surface, but their value is lessened by the | 
fact that they are scattered very irregularly about the | 
In those districts in which the population is | 


A REMARKABLE VOYAGE. 


An accident attended with the most uncommoncircumstances 
on record has recently taken place to the s.s. Perthshire of 
the “Shire” line. The vessel left Sydney on April 26th, with 
seven passengers and a cargo of 1200 tons frozen meat, and 
When -two 


propeller being hard up against the rudder post. Sail was 
then set, but it was found that the vessel could not be navi- 
gated, the sails being too limited in their area to give steerage 
way. An attempt was made to return to Sydney, but it was 
found, despite every device, 
that the vessel could not be 
navigated. The only hope 
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her up. 
‘ 


then lay in being sighted 
by some passing vessel. 
Then began a_ hopeless 
drift of 50 days, during 
which a succession of gales 
sprang up which continued 
almost the entire time, the 
most remarkable feature 
being that, although the 
vessel drifted across the 
track of steamers to Wel- 
lington and Auckland, and 
special look-outs were kept, 
the Perthshire was never 
sighted. Steamers to and 
i { from America were in- 
3 structed to deviate from 
their course to try and pick 
In addition to 
these all the available tugs 
= from Sydney and Newcastle 
were assisting in the search, 
wd either on their own account 
a to pick up a valuable prize, 
or chartered by, the under- 
writers. 

It was not until May 13th 
that the Perthshire was 
first sighted by the sailing 


o® / ship Whangaroa, in lat. 


35.29 south, lon. 160.30 


150 3. 170 E 


east, when renewed search 


COURSE OF S.S. PERTHSHIRE 


When once the arbitrary clearing away of the Siberian 
forests has been rendered impossible, the timber trade, which 
is at present in the hands of small merchants, will be 
developed on more rational lines, and will then become 
an important factor in the economic activity of the 
country. 

Hitherto the leading Siberian merchants have disdained to 
devote themselves to this branch of commerce, since they 
found it to be insufficiently lucrative. Thus, there still 
remains much to be done in order to give an impulse to the 
Siberian timber trade, and in this respect attention must 
first be paid to opening new routes of transport, and the 
great waterways of this immense region, now in many dis- 
tricts inaccessible to navigation, must be put into proper 
working order. These reforms can be brought about only at 
considerable sacrifice both of money and of time, Mean- 
while the forest administration has decided to take upon 


was made by the tugs, but 

without result. On May 

25th the Perthshire was 
spoken for the second time by the Northern Chief, lat. 34.09 
south, lon. 164.57 east. On the 7th June the ship Verajean 
spoke the Perthshire in lat. 29.40 south, lon. 165.6 east. 

On the 13th June the Union Company’s s.s. Talune, while 
on a deviated course from Wellington (N. Z.) to Sydney, picked 
up the s.s. Perthshire in lat. 29.08 deg. south, lon. 163.08 deg. 
east, then commenced a tow of 700 miles, the vessels arriving 
safely in Sydney on the 19th June. It is gratifying to find that 
although they were in such desperate straits, the engineers 
were equal to the occasion, having been able to effect tem- 
porary repairs sufficient to steam 44 knots per hour, for three 
days before being picked up by the Talune. The engineers 
had decided, as a last resource, to break away the casing around 
the stern tube, so as to fix the patent coupling. About 200 
holes were bored in the tubing in the direction in which it 
was intended it should break. Then, with great_difficulty, 
chains were passed over the sides, and under the ship, and 
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held the propeller in position. Eventually the propeller was 
got into place, and the brass tubes cut away and the patent 
coupling fixed. In all the steamer covered a distance of 
180 miles under these temporary conditions. A chart show- 
ing the drift of the vessel, which covered a distance of 
1500 miles, is appended. 


WORKMEN’S COMPENSATION CASE. 


August 18th.—Rotherham County-court.—Plaintiff, Isaac Bissell ; 
defendant, The Cortonwood Colliery Company, Limited. The 
plaintiff, who was a pit-bottom lad of 16, sued, through his father 
as next friend, and claimed compensation at the rate of 5s, 7d. 
per week, The facts of the case were as follows:—On March 
25th last applicant was engaged pushing empty corves round at 
the pit bottom, when his arm was jammed between corves and the 
brickwork, the result being a crushed wrist. His average weekly 
earnings during the seven months he had been employed by the 
respondents was lls, 2d., and since the accident three payments 
of 5s, 7d. each had been received. Amongst those present in 
Court was Mr. William Parrott, agent of the Yorkshire Miners’ 
Association. 

In opening the claim, the plaintiff’s counsel stated that the 
5s. 7d. per week was paid for three weeks, at the end of which 
time the manager told the Jad he would have to re-commence 
work as a lamp carrier. The amount of wages was not mentioned. 
It was argued that the claimant was totally incapacitated from 
any kind of work. Applicant was su uently seen by three 
doctors, one on behalf of the company, and two on his own. In 
the opinion of the learned counsel, the real issue of the case was 
whether his client was still totally or partially incapacitated. The 
applicant in his evidence said the manager told him that if he 
did not work as a lamp carrier he would have to go home. Hewent 
home, and his father then advised him to see the Miners’ Associa- 
tion agent at the pit, and he did so, the result being that a deputa- 
tion waited upon the manager in reference to the matter. It was 
explained to the learned Judge—his Honour Judge Waddy, Q.C. 
—that the accident was caused through thelad’s hand being caught 
between the endless rope and a brick wall. The hand was pusked 
back, and the tendons were sprained. The plaintiff, in cross- 
examination, said he had done no work since the accident. He 
could have done lamp “kidding,” which consisted in carrying 
lamps which had gone out to a station in the mine to be re-lit. 
The manager told him to ask his father about it, but nothing was 
said about the wages which would be paid for the work. 

Defendant’s counsel was proceeding with his cross-examination, 
when his Honour’s attention was attracted to Mr. Parrott, who 
was speaking to plaintiff's counsel, and he inquired, ‘‘ Who is 
that?” On being told that he was the representative of the 
Miners’ Association, his Honour remarked that he recognised 
solicitors, and recognised barristers, but that gentleman was neither 
barrister, solicitor, nor one of the parties of the case, and he 
wished it to be understood that he did not recognise the authority 
of any man in that kind of way. Applicant was further ques- 
tioned. When he was spoken to about lamp “kidding” his 
father did not say the union would object. He had consulted 
the local delegate of the Miners’ Association. The Judge asked 
why he had been to him, and why did he interest himself in 
the case, and plaintiff's counsel explained that the Miners’ 
Association was a trades union, and the very object of a trades 
union was to take up cases of hardship pong Bes 9 of their men. 
His Honour said that he did not see any hardship. Plaintiff’s 
counsel remarked that, with all respect, the case was one they might 
properly take up, and his Honour replied that it seemed to him the 
association had nothing to do with it. The applicant also stated 
in answer to other questions that his case came before the Com- 
mittee of the union, and he was told to do no work until he was 
able to go back to the same job he had left. The applicant’s 
doctor, in his evidence, described the applicant’s injury, and said 
if he had had proper treatment he might be better in six months. 
It was impossible to fix a period. The lad was now suffering from 
loss of power in the hand, and the company’s doctor said the 
youth was unfit to do his ordinary work, but was equal to lamp 
carrying. The lad had expressed a wish to do light work. 
William Lincoln, delegate of the Cortonwood Branch of the York- 
shire Miners’ Association, was then called. He said that the lad 
saw him on May 29th. It was customary in any case of injury 
and complaint for the men to consult him. A deputation 
eventually waited on the manager with respect to the compensa- 
tion money being stopped. e manager stated that he would 
not pay any more money, because he had had it from the doctor 
that the lad was ready for work. The doctor was subsequently 
seen on that point. Lamp-carriers earned 1s, 84d. a day, and the 
applicant werd to the accident was earning 2s, 3d.aday. Plaintiff's 
counsel submitted that an injured person had a right under the 
Act to refuse to be employed at wages lower than he received 
before the accident, because after he had been so engaged a few 
months he might be dismissed and lose the compensation to which 
he was entitled. Lincoln, in cross-examination, was of opinion that 
the lad should not go back to work other than that in which he 
was originally engaged. Defendants’ counsel contended that there 
was no case. e idea seemed to have got abroad amongst a 
certain section of the mining community that a man ought 
not to return to work until he was able to follow his 
ordinary occupation. The sooner that notion was knocked 
on the head the better. The Judge remarked that he 
would be very loth to send any person back in a hurry. 
Whereupon defendants’ counsel went on to say that if a man was 
able to earn wages owing to being only partially incapacitated, 
the ee had a right to avail himself of the services of that 
man. The first question was whether lamp carrying was a reason- 
able employment for this lad to undertake ; and the second, 
whether the boy was in a fit condition to return to the employ- 
ment. There was a serious question of principle involved, viz., 
that of the union advising workmen not to go to work until they 
were capable of renewing their lar occupation. He did not 
think the case would have been brought inte Court had it not 
been for the course adopted by the union, There was nota penny 
of loss sustained. The respondents did not want to deprive the 
applicant of benefit under Section 12, and they would not have the 


slightest objection toa nominal order of one penny a week. If 


afterwards the boy was unable to earn his wages he could come 
to the Court and ask for revision. Plaintiff’s counsel said he was 
prepared to take an order for 5s, 7d. a week from April 29th, and 
a penny a week forward, 

His Honour, in giving judgment, said the lad had been led 
away by the wrong-headed and obstinate determination of these 
people who were behind him, and who actually gave him the un- 
scrupulous advice that he should do nothing, although he was able 
to work. The result was that he had not earned the wages he 
might have earned. It seemed to him that the respondents had 
behaved with very great kindness, and tried to help him as best 
they could. In order to maintain the authority of the particular 
union the lad had been kept out of employment for all these 
weeks; and not only that, but everything had been done to 
prevent him from getting wages by working. Now the union 
came in with the astonishing excuse that the respondents were 
doing wrong, not because something was being kept away from the 
plaintiff, but because something was given to him which he was 
not entitled to, and which they instructed their learned advocate 
to say was an act of grace. His Honour proceeded to state that 
there was no ground for the action. He found that the lad was 
able to work, and able to claim decent wages for his employment ; 
that he deliberately—he did not use that expression 5 way of 
blaming him—neglected to work when the opportunity was held 
out to him, and had neglected to work for weeks, The lad’s 


readiness to work was perfectly clear, but this trades union had 
tried to make him break through the law of the land, the law of 
common sense, and the law of common justice. He gave a verdict 
for the respondents, but he thought the matter should be kept 
open for revision, and gave an award of 1d., expressing the hope 
that the lad’s case would be favourably considered by the re- 
spondents. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Standard tests of cast iron.—At the annual meeting of the Ameri- 
can Foundrymen’s Association, a report was presented by the 
Committee on standardising tests of cast iron. So far, the Com- 
mittee has had 667 test bars cast, furnishing 943 test pieces, 456 
of which were machined, the total number of tests made being 
1015, and the aggregate weight of material handled having been 
12,2701b. The range of tests is as follows :—(1) Tensile tests up 
to the limits of the machine, that is up to sections of 4 square 
inches ; (2) transverse tests up to the limits of the machine, that 
is, with 12in. supports, the cross section to be up to 16 square 
inches ; (3) compression tests on 4in. cubes ; (4) chemical analyses 
of the lin. square dry sand bars, to get an idea of the material 
dealt with 6) impact tests, but at present there is no machinery 
available for reliable tests of this kind ; (6) a test for fluidity in 
the shape of a very long narrow wedge, one face of it to be against 
a chill, the observation to be the manner of filling this out ; (7) 
a test for chilling quality on the part of the metal, the fracture of 
the test blocks to be apie oy ae for record ; (8) a test for con- 
traction. This is to be made by means of small depressions in the 
mould exactly 12in. apart, a suitable instrument being provided 
for the purpose, If time and facilities permit, some investigations 
are to be made on the cooling curves of these irons, using a mirror 
reflection of the mov ts and bromide paper with the recording 
apparatus. The microscope, it is hoped, may also reveal some- 
thing of the ultimate structure of the irons thus studied. Tests of 
hardening, shearing, punching, and hammer tests will not be 
included, being left for local tests in each foundry, as although 
interesting they are not essential to the preparation of specifica- 
tions for cast iron. In a full set of bars half are to be in green sand 
and half in dry sand, or cores, as the facility of the donors allow it. 
Again, of all these bars half are to be tested rough and half after 
machining. The transverse bars to embrace all the sizes made, 
and the tensile to run no heavier than the 2in. square and a round 
bar of equal cross section. Since the tensile bars are of a different 
shape to the transverse, and the lowest number of tests for a com- 
parison must be two, Each separate pattern had to furnish eight 
castings ; that is, four in dry sand and four in green, of which two 
each were machined. With twenty-four patterns this meant 192 
bars, not counting the chill pieces and fluidity strips, and as it was 
decided that these bars must be cast at one time and in vertical 
position to get comparable results, the outcome was somewhat 
problematical, but was carried toa sful lusion, Another 
committee reported upon standardised drillings for iron and steel 
analysis, these drillings being distributed to chemists of iron and 
steel works. The standardised — are especially prepared 
and carefully analysed samples of iron by which the chemist can 
test the accuracy of his work. The only way a chemist can know 
the correctness of his results or give others the assurance that his 
work is right is by — the checked or analysing drillings that 
have been determined by competing chemists, to find whether 
results agree. The latter process is, in a sense, a method of check- 
ing similar to the use of standard weights to test the accuracy of 


es, 

New navy dry dock.—The new dry dock which is to be built at 
the Boston navy yard will be of concrete construction, with granite 
facing and rubble stone backing. It will be 690ft. long from head 
to inner abutment on the floor, 729ft. on the floor from head to 
outer gate sill, and 750ft. long on top from the head to the outer 
gate sill. The width will be 72ft. on the floor, 114ft. on the coping, 
and 10lft. at the entrance. The depth from coping will be 
39ft. 2in. to the floor, or 5ft. 2in. to the leet of high water. The 
draught over the sill at mean high water will be 30ft. The founda- 
tions will be in firm compact sand and gravel, about 25ft. below 
mean low water. The contract price is £175,000 for the dock 
proper, or £205,000 for the work complete. The latter includes 
culverts and wells for the pumping plant, a stone two-storey pump- 
house with steel roof, roof trusses, four steam boilers, three vertical 
compound engines of 600-horse power each, and three centrifugal 
pumps, each driven directly by an electric motor of 200 kilowatts 
capacity. There will also be a steam and electric er for operat- 
ing capstans, hoists, &c., and the contractor must dredge a channel 
of full depth from the entrance lock to deep water in the harbour, 
The lock will be closed by a steel caisson gate, 104ft. 24in. long, 
22ft. wide and 36ft. 5in. deep. In its hull will be thirteen 20in. 
valves and 20in. culverts for flooding the dock, and two 20in. sink- 
ing valves to settle the gate in place. It will have a steam engine 
and centrifugal pumps of 300 gallons “ner per minute, and the 
floating draught will be 18ft. 6in. e oak bilge blocks will 
traverse on racks of cast iron. The concrete will be composed of 
one part Portland cement, two sand, and five parts of broken 
stone or gravel. It will be laid in layers 9in. thick. The facing 
and invert will be of granite, laid in Portland cement mortar. The 
coping stones will be 2ft. thick, 3ft. wide and 4ft. long. Stairways 
and slides will be formed in the sides and head of the duck. Work 
is now in progress, and the dock is to be finished in two and a-half 
years, 

New express locomotives.—The Erie Railroad has recently added 
to its equipment a number of large locomotives for heavy passenger 
service, They are of the Atlantic type, having four coupled 
wheels—of which the rear pair are the main drivers—a four- 
wheeled leading truck or bogie, and a pair of trailing wheels under 
the fire-box. Engines of this type with outside cylinders are now 
in use on the Great Northern Railway, and with inside cylinders 
on the Lancashire and Yorkshire Railway. The engines of the 
Erie Railroad are four-cylinder compounds, with enormous fire- 
boxes for burning an inferior grade of coal. The tenders are of 

at size, and are mounted on a pair of four-wheel bogies with 
‘ox steel frames. The cab straddles the boiler at the front end 
of the fire-box, and a hood on the back of the fire-box shelters the 
stoker or fireman, who stands on the tender. The general 
dimensions are as follows :— 


Cylinders, high-pressure 18in. by 26in. 
Cylinders, low-pressure 22in. by 26in. 
6in. 

Weight on driving wheels .. .. .. .. 84,800Ib. 
Weight on bogie wheels .. .. .. 86,600Ib. 
Weight on trailing wheels .. .. .. .. .. «. 80,2001b. 


WESTERN AUSTRALIAN COAL PROSPECTS. 


AN important report has been received from Rear-Admiral 
Pearson, through the Governor of Western Australia, Sir Gerard 
Smith, K.C.M.G., by the Agent-General the Hon, E. H. Witten- 
vern, to the effect that he has tried 100 tons of Collie coal on board 
H.M.S. Royal Arthur, at the request of the Government of the 
Colony, and compared it with the coals of Westport, New Zealand, 
Metropolitan, New South Wales, and Lithgow, N.S.W. He says: 
‘*The Collie coal is a en wood-like coal, requiring a 
good air supply for its combustion. If the air supply is checked 


it deadens very rapidly, and takes some time to re-kindle, For 
this reason it is unsuitable when the speed has to be frequent} 
altered ; but for steady speed, steam can be more easily maine 
tained. Its special advantages are a practically entire absence of 
smoke,,and a very small percentage of ash, the former being a 

reat contrast to all the Australian and New Zealand coals that 

~ been used, which give out very large quantities of dense 
smoke.” 

A very favourable ohn of this coal was given last year by the 
late Sir Frederick C, McCoy, of the University of Melbourne who 
described it as ‘‘a true coal and of omg commercial value,” 

Professor Wyndham Dunstan, F.R.S., Director of the Scientific 
and Technical Department of the Imperial Institute, has just 
made a very complete technical examination of this coq] 
conducted in the Scientific Department of the Imperial 
Institute. Professor Dunstan reports that this coal, the rincipal 
sample of which was procured from the West Australian Wallsend 
Colliery—formerly the Government mine—the Collie ‘is likely to 
be of very considerable value, It burns somewhat quickly, giving 
out much heat, and leaving a small percentage of ash” H 
further says that ‘although Collie coal cannot be put into the 
first class, there can be no doubt that it will prove to be a very 
valuable fuel for the Colony of Western Australia, where coal js 
scarce, and where wood is largely depended on for fuel, As g 
steam raiser it is greatly to be preferred to wood, and also to many 
other coals of better composition which produce much smoke when 
burnt. It will no doubt be employed extensively as a domestic 
fuel, since it quickly makes a hot and non-smoking fire.” Professor 
Dunstan also suggests that the coal may be employed ‘in certain 
metallurgical operations in which coke is not necessary,” and 
recommends that trials should be made in the Colony to determine 
its value as a gas roducer. A large sample of Collie coal is now 
on exhibition in the Ducal Hall, Earls’ Court. 


Results of Trials—R.M.S. Royal Arthur, 


Comparison of the steaming qualities of Westport (N.Z.), Metropolit: 
Lithgow, and Collie Coals (Australian). ee 


Duration of trials, 21 hours. 


| Australian. 

| Westport, 
NZ. | Metropoli- 

|tav, N.8S.W. 


..| ith June, | 3rd & 4th 13th & 24th & 25th 
| 1898 | May, 1878 July, 1898 | June, 1599 
Average coal used in, | | 
making the distance | | 
logged per hour ..| 38°5 | 43°8 45°5 ewts. | 58°4 cwts, 
125 0b, 


Lithgow, W.A. 


Dates of trials 


Steam pressure .. | 125 1251b, 1201h, 
Revolutions per min. 52 | 55 55 | 48 
Force of wind -- «| Bow4'5 | Bow8 Bow and | Astern 2°5 
| | ahead 2 
State ofsea.. .. ..| Slight Slight Smooth Slight to 
| | moderate 

Average IH.P... ..; 1819°9 | 1874°3 2042 °87 1948°3 
Avei coal used per | | 

LH.P. per hour ..| 2°071b, | 2°49ib, 
Percentage of ash and! | 

clinker .. .. ..| 5°85 | 21°38 24 72 
Rate of combustion ..| Mod. quick; Quick | Rapid | Very rapid 
Emission of smoke ..|\Much ense | Much dense Consider'ble| Nil 


DI grey dense black 
Grate surface in use../356°4 sq. ft. | 456°S ~ ft. 456°8 sq. ft. | 456°S sq. ft. 
State of ship's bottom) Fou } Fou Very foul | Clean 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

THE almost unprecedented activity in the engineering and other 
heavy trades of the kingdom is causing a continuance of the demand 
for finished iron and steel and for foundry and forge pig iron, and 
as the prices of all these are kept up by the high cost of fuel and 
by the demand being greater than the supply, consumers were this 
(Thursday) afternoon on ’Change in Birmingham pretty much at 
sellers’ mercy. Engineers, indeed, when endeavouring to obtain 
fresh supplies, had to be content with harder terms than three 
weeks or even a fortnight ago, but their books being full of orders 
and stocks low they were obliged to pay the enhanced rates or 
place themselves in the very undesirable position of being unable 
to proceed with contracts owing toa lack of iron and steel. For 
good cold-blast Staffordshire pig iron 110s, is asked for deliveries 
up to the end of September, and an extra 2s, 6d, beyond that date. 
Sellers this afternoon of all kinds of pig iron were trying to obtain 
better terms than a week ago, more particularly for foundry iron, 
for which there is an accelerated demand from local ironfounders. 
An increased call is reported for hematite pig iron for the produc- 
tion of malleable castings. For good all-mine foundry iron 90s, is 
required, and the supply is far from plentiful. Consumers of all 
kinds of pig iron are pressing for deliveries to be hurried forward, 
and the renewal of old orders which are running off means the 
giving of considerably more money than recently by consumers. 
Ordinary forge iron is 65s. to 67s, 6d., part-mine forge 72s, 6d. to 
75s., and good all-mine 85s. Midland descriptions are in short 
supply, but no preparations are apparently being made for the 
blowing in of more furnaces, Northampton and Derbyshire forge 
pigs are 67s. 6d. to 70s., and Leicestershire 70s. to 72s, 6d. 

Among the satisfactory features of current business is the 
capital demand for plates and angles and tees for the railway 
wagon and carriage builders, and for use in general constructive 
work, The tube mills have also a good deal of work in hand 
just now, and there is in consequence a satisfactory demand for 
tube strip, at £7 15s, to £8 for ordinary sorts, and £8 to £8 is. 
for better descriptions, The manufactured iron market all 
round continues very strong, and the recent advances do 
not seem to have checked the total volume of business to any 
great extent. At the same time there is noticeable on the 
part of buyers of branded iron a disposition to try to 
satisfy some of their requirements with the best qualities of 
unmarked iron, whenever the description of engineering work in 
hand justifies that course. This, Saveten, is noticeable after 
nearly every advance, and is not a phase of the market which lasts 
long. Meanwhile, marked bars continue £9 10s., with the custom- 
ary 12s, 6d. extra for the L.W.R.O. brand of the Earl of Dudley, 
and for a few other special mvkes, Ordinary unmarked 
bars are quoted about £8 10s, District manufacturers are 
taking considerable quantities of sheets for working up purposes, 
doubles er quoted £8 17s, 6d. to £9, and in some cases 
£9 2s. 6d. ; whilst trebles are quoted £9 7s. 6d. to £9 12s. 6d. A 
good deal of work is in hand by the manufacturers of galvanised 
co ted sheets, and merchants continue to give out good indents 
on behalf of the leading export markets, including Australia, 
India, and South America, in each of which cases the business 
which has been done so far this year shows a very considerable 
neat upon the corresponding period of a year ago. 

Staffordshire pig iron producer isreported to have accumulated 
during the past 20 or 30 years a stock of some 2000 or 3000 tons 
of cold-blast iron, apparently with a view to making as much 
money as possible out of it. The present high prices of 110s. to 
112s, 6d., and even 115s., has, it is stated, convinced him that at 
last the time is ripe for realisation, and it is expected that in a 
few days announcements of the sale of the material by public 
auction will appear. There is said to be only one other such 
stock in the country. That is also in Staffordshire, and by repute 
is placed at 10,000 tons. The big price now obtainable will, it is 
— by many persons, induce the holder of this stock also to 
se 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The worst effects of the recent slump in warrants, 
which to some considerable extent influenced makers’ prices 
for pig iron, would seem now to be steadily passing away. 
There is not, of course, a return to the prices which at the time 
were unduly inflated, but the probability that a similarly high 
point will again be touched is strongly entertained in some 
quarters ; the most satisfactory feature is the lessened reckless 
speculation and the reviving tone of confidence which is again 
giving a healthy outlook to the future, and the somewhat severe 
lesson of the last few weeks may possibly render good service by 
confining trade operations to their more legitimate basis, 

Although in raw material there is still only a slow sort of business 
doing, and the Manchester ’Change meeting on Tuesday was again 
but moderately attended, an unquestionably better tone was 
noticeable in the market, A good deal of irregularity still prevails 
in prices, but the margin between the low-cut quotations of 
merchants and the rates asked by makers was perhaps not quite 
so great as last week. Lancashire makers still quote nominally on 
the basis of 77s, 6d., less 24, for No. 3 foundry delivered Man- 
chester, but they have so very little to offer that it is only on occa- 
sional comparatively small parcels that they are booking at this 
figure. Lincolnshire makers hold to their basis rate of 73s. 6d. 
net cash for No. 3 foundry delivered Manchester; they, how- 
ever, continue to be undersold by merchants, in some cases 
2s. to 3s. per ton, and as a consequence are ng little 
or nothing in the way of new orders, Derbyshire foundry 
remains almost out of the market, and about 75s, net delivered 
Manchester can | be given as nominally representing about 
an average figure. Forge qualities continue scarce, local makers 
having practically nothing to offer. Lincolnshire makers quote 
on the basis of 723, 2d. net delivered Warrington, but in this brand 
also they are undersold by merchants, who during the past week 
have been offering to finished iron makers at about 2s. under the 
above quotation, For both Middlesbrough and Scotch iron it is stil! 
most difficult to get at anything like definite prices that can be said 
to represent market values. Makers during the week have got down 
to 73s. 4d, net. by rail Manchester for foundry Middlesbrough, and 
this may be said to represent the minimum which any of them would 
now entertain ; at what figures some of the speculative merchants 
would sell is, however, an open question, but the strong advance 
in warrants would no doubt largely influence their quotations. 
Only random sort of figures can be given for Scotch iron, but there 
have been sellers at from 76s, to 77s. net delivered Manchester 
docks, Of American pig iron there is still nothing offering for 
immediate specification, but for delivery in October 75s. 6d. net 
at docks is quoted. 

In the finished iron trade an active inquiry is reported both on 
home and shipping accounts, Lancashire makers are fully booked 
in bars over the next four or five months, and could readily sell 
further considerable quantities at the present full list rates of 
£8 5s, delivered Manchester district. Occasional small sales 
for special delivery have been made at £8 10s., but it can scarcely 
be said that this is a figure which makers are able to get in the 
open market, even fur forward delivery. Makers, however, are 
very indifferent about committing themselves at all far ahead, 
and even if buyers were prepared to pay a 5s, advance on current 
rates, it is doubtful whether they could place any large quantities. 
North Staffordshire bars are firm at £8 10s., and £8 15s, is being 
- in some cases for forward delivery. Hoop makers also report 

usiness yg good, and are well sold at the full list rates 
of £8 12s. 6d. for random to £8 17s. 6d. for special cut i‘. 
delivered Manchester district, and 2s, 6d. less for shipment. The 
sheet trade also continues in a strong position, with prices 
unaltered. Nut and bolt makers report an active demand for 
all descriptions of goods, with prices firm at the recent advance 
in list rates. 

Activity prevails in all sections of the steel trade except perhaps 
raw material, which has suffered from the recent collapse in 
warrants, Hematite makers, however, are firm at their full 
quotations of 87s, 6d. to 88s. 6d., less 24, for No. 3, foundry 
delivered Manchester. Local billets are quoted £6 5s, net cash. 
Steel bars range from £7 15s. and £7 17s, 6d. for local to £8 and 
£8 7s. 6d. for special qualities. Prices for hoops are steady at 
£9, and a noticeable feature is that some considerable inquiries are 
just now coming from America for baleing hoops, in which a few 
years back a large trade was done, but which until the present season 
had been altogether taken out of the hands of English makers by 
the much lower prices that have been ruling in the United States, 
For wire rods there are also fairly large American inquiries on the 
market, as well as from Canada, and some makers have already 
considerable United States and colonial orders on their books. 
Delivered f.o.b. Liverpool they are quoting £9 5s, Steel boiler 
plates continue to harden, and it is exceptional where they are 
quoted under £9 10s, to £9 12s, 6d. delivered in this district, 

The further returns as to employment which I obtain from the 
leading trade union organisations still show no falling off in this 
respect from the exceptional position of the last twelve months, 
The Amalgamated Society of Engineers, whose returns I have 
received this week, show less than 2} per cent. of the total mem- 
bership on donation, with about the same proportion on benefit in 
this immediate district, whilst a good demand continues to be 
reported for patternmakers and toolfitters. These returns, how- 
ever, can scarcely be said to represent accurately the real position. 
Although it is still only in very exceptional cases that engineering 
firms are not fully engaged, and for the present—which may be 
taken to mean over the remainder of the year—they have in most 
cases sufficient work in hand to keep them amply employed ; whilst 
a number of the leading establishments have orders on their 
books that will carry them far into next year ; the falling-off 
in the weight of new work coming forward, to which 
I have previously made reference, is inning to show 
itself more definitely, and the position which the federated 
employers have taken up with regard to the demand for an 
advance of wages in the Mid-Lancashire district—which is not, as 
somewhat erroneously represented, referred to arbitration, but 
~~ the facts on each side are being submitted to an umpire— 
is that the actual position of trade, taking into consideration the 
new work coming forward, is not as good as it was six months ago, 
and therefore does not justify the demand for the advance in 
wages which the workmen have put forward. This falling off in 
new work is now making itself fait amongst locomotive builders, 
who a short time back were so pressed with orders that English 
railway companies requiring anything like a quick delivery were 
compelled to — in America, and the representative of one 
of the leading Lancashire companies reported to me that they had 
booked little or no new work for some time past, and he was look- 
ing forward to a very slack time in the near future. Some 
departments of the machine tool-making trade are also ex- 
perlencing a similar falling off as to new orders. Amongst 
stationary engine builders there is a much lessened weight 
of work coming forward, and the textile machinists are, in 
most cases, rapidly working off the orders they have on 
their books, with comparatively very little coming forward to 
replace them, One notable exception to this state of things is the 
electrical engineering branch of trade, in which the pressure con- 
tinues quite as great as ever, and many of the firms in this district 
are unable to undertake a deal of the new work that is now 
being offered to them where anything like early delivery is 
required, 

‘There would seem to be increasing friction between the em- 
ployers and the workmen on the wages question, and in one or two 
of the Lancashire districts, where the federated employers have 
declined to entertain the demands for increased rates of pay, 
sections of the men have been drawn out, with the result that 
other portions of the works are of necessity either wholly or par- 
tially brought to a stop, I understand, however, that the 


federated employers are taking steps effectually to checkmate any 
such isolated attacks as these, and in a short time there will be a 
further development of the above organisation in this district. 

In the coal trade, although this may probably be taken as the 
slackest period of the year, owing on the one hand to the absence 
of inquiry for house coal, and on the other to holiday stop; 
throughout various Lancashire manufacturing centres, the position 
throughout the market continues exceedingly strong. The better 
qualities of round coal are going down into stock in considerable 
quantities, but not generally at all to the extent that is usual 
during the summer months, and prices are well maintained. 
Common round coals still move away freely for iron making, 
steam, and gery manufacturing purposes, and there are no 
surplus supplies of these upon the market, with prices for ordinary 
steam and forge coals averaging about 8s. 9d. to 9s. per ton at the 
pit. Increasing scarcity of supplies as regards engine fuel is the 
—— report throughout the market, and at a meeting of the 

ancashire Coal Sales’ Association held in Manchester on Tuesday 
it was decided to further officially advance list rates 5d. per ton, 
making a total advance on last year’s rates of 2s. 6d. per ton. 
This will bring the average pit prices to about 5s, to 5s. 6d. for 
common sorts, 6s. to 6s. 6d. for medium, and 7s. to 7s, 6d. for best 

Shipping is fairly active, with ordi steam averagi 
about $s, 6d. to delivered at the docks, or the High 
Level, Liverpool. 

Coke continues in brisk request, and 17s. to 19s. is being got for 
ordinary Lancashire furnace coke, with 26s, to 27s, for foundry 
qualities at the ovens, 

Barrow.—Very little change can be noted in the tone or the 
attitude of the hematite pig iron trade this week. Orders are 
offered very freely, and nominal quotations have been reduced, 
74s, 6d. to 76s, 6d. being the current quotation for mixed Bessemer 
numbers net f.o.b, arrants have been down at 69s. 94d. net 
cash sellers, but have improved to 71s, 94d., buyers 71s, 84d. The 
difficulty between the masters and men at the Askam Works 
having terminated, the men have resumed work on the basis of 
individual agreements with their employers, This has increased 
the number of furnaces in blast from 43 to 45, and another furnace 
having been blown in during the week, the number now producing 
iron is 46, as compared with 41 in the corresponding week of last 
year. Stocks of warrant iron have been slightly increased during 
the week by 629 tons, They now represent 238,817 tons, or an 
increase of 62,838 tons since the beginning of the year. 

Iron ore is still in great request so far as the commoner native 
sorts are concerned, but best sorts realise good prices at 17s, to 
18s, per ton net at mines. Spanish ores are in good demand, and 
being more largely used in this district than ever was the case 
ap They are quoted at 16s, to 17s, per ton, delivered at 

est Coast ports. 

The steel trade is very brisk in every department, and orders 
are largely held by makers, who keep their mills in constant opera- 
tion, Prices are very firm and steady, and the chief features of 
output are still heavy rails, steel shipbuilding material, &c., but 
miuor descriptions of steel are all in good demand, and there is a 
prospect of an active continuance of business all round, 

Shipbuilders and marine engineers are all very fully employed, 
and the work in hand is very considerable. Yet it stands a very 
good chance of being largely augmented before the year is out. 
The s,s. Alaska, which is to be used as a floating home for Barrow 
shipbuilders, has now been prepared for the reception of 100 to 
begin with. Further accommodation will be prepared for the men 
ray is shown to be required. The ship will accommodate about 

men, 

Coal and coke are in very full and very brisk demand, and prices 
are very steady and firm at the high rates which have been ruling 
for some time past. 

Shipping is fairly well employed, but compares unfavourabl 
with last year. The exports from West Coast ports last wee 
represented 5365 tons of pig iron, and 4435 tons of steel, being a 
decrease of 3237 tons of pig iron, and 3754 tons of steel, as com- 
pared with the —— week of last year. The total ship- 
ments this year have reached 314,668 tons of pig iron, and 315,783 
tons of steel, showing a decrease of 16,924 tons of pig iron, and 
ge tons of steel, as compared with the corresponding period of 

it year, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire coalfield mai rs are again complaini 
that the men do not work with an thing like png mes which 
the condition of trade requires, hat with the hot weather and 
the ‘‘ feast days,” it is stated that five days a week have only been 
made of late, and little improvement is anticipated this week. 
House coal, in consequence of the season, has been quiet during 
the last fortnight, but values keep remarkably firm, and as stocks 
at the pit do not accumulate there is no prospect of any fall in 
prices. The London demand has been up to the average, and with 
the suppliesstill well within current requirements, merchants have 
no difficulty in getting full rates. Several coalowners attempted 
to advance prices at the beginning of this month, but their example 
has not been generally followed, and is admitted to be premature, 
For the best Silkstones 10s, to 11s. per ton is readily obtainable, 
ordinary fetching from 8s, 6d. ton; Barnsley house 9s, 6d, to 
10s, 6d. per ton ; seconds from 8s. per ton. In steam coal one of 
our principal customers at present is Germany, where trade is so 

that coal cannot be obtained at home in sufficient quantities 
to meet the needs of manufacturers, The export demand all 
round is brisk, values exhibiting an upward tendency, although this 
is qualified to some extent by the competition of collieries which 
have been recently opened out, For inland consumption the 
excellent request previously reported is fully maintained, the 
railway companies receiving heavy weights at values considerably 
higher than those of last year. ley hards are from 9s, 6d. to 
10s. 6d. per ton ; seconds from 8s, 6d. Gas coal is, as usual at this 
time of the year, being more briskly ordered, and prices keep firm. 
For manufacturing fuel supplies are not equal to the demand, 
owing to the increasing weights called for on account of coke pro- 
duction. Small fuel commands unusually high prices, and those 
who have to buy from day-to-day are required to pay pretty stiffly. 
The call for coke is greater than ever ; although the means of pro- 
duction are being largely inc , the market could take a much 
larger output. Values keep high, best coke being easily saleable 
at 17s. to 20s. per ton. 

In the general run of the heavy trades animation is still the 
dominant feature, In the iron and steel branches work has been 
somewhat interfered with by the intense heat which has affected 
all engaged in the steel furnaces, foundries, and forges. There is 
a complaint, however, that while the men cannot be expected to 
work as hard under such conditions, they might be more regular 
in attendance. This is the season of holidays, excursions, feasts, 
and general pleasure making, and no doubt by the middle of Sep- 
tember affairs will have settled down somewhat to ordinary work- 
ing conditions, Some embarrassment has been experienced by the 
searcity of Swedish iron and steel. Sheffield firms find it difficult 
tv obtain the weights they require, the orders placed over five 
months ago being still undelivered. The usual result has followed, 
prices have gone up from £1 to 10s. per ton more than they were 
six months ago. Manufacturers anticipate that the best classes of 
Swedish material will get dearer still. The production of Sweden is 
stated to have been greatly retarded by the excessive drought, 
several of the producers not having been able to rur their rolling 
mills through lack of waterpower. ‘The Germansand the Americans 
are keen competitors for Swedish iron and steel, stocks of which 
in Sheffield are getting somewhat seriously low. In addition to 
the want of water there is a scarcity of charcoal, the latter, a 


being the chief reason why the heads of the Swedish iron an 
steel works are in many instances reluctant to quote for deliveries 


to be made as far off as next year. In Sheffield the crucible, 
Bessemer, and Siemens steel manufacturers are all exceedingly 
busy. There has rarely been a time when so much of the finer 
qualities of crucible steel has been in request. Siemens steels are 
also well called for. The difficulty at present experienced is with 
the rolling mills and forges, which are unable to cope with the 
weight of material sent to be worked up. ‘The political un- 
certainty in South Africa is telling severely upon several branches of 
Sheffield trade. A few houses are better off than others, but the 
general run of reports from the Transvaal, as well as from the 
Cape, is to the effect that business is almost completely paralysed. 
This adverse influence applies not merely to drill, and the various 
qualities of other tool steels for which there isa growing demand 
in South Africa, but also to hammers, picks, shovels, and engi- 
neering tools light and heavy, as well as to the varied range of 
cutlery, silver, electro-plate, and Britannia metal. 

Sheffield manufactures, particularly in steel and files, will be 
pretty freely represented at the Paris Exhibition next year. 
Space has already been allotted to about a dozen firms engaged 
. the iron, steel, saw, file, cutlery, mining, and implement in- 

ustries, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

A MORE favourable report can this week be given relative to the 
iron and allied industries, and icularly cf the pig iron branch, 
than for several weeks past. e speculators are not so much in 
evidence, the weaker having cl out, and the others holding 
for the higher prices which are — expected in September, 
and which almost invariably are repo’ ; indeed for several years 
the average of opener has been higher than that of August. 
Whether that will be so during the present year is, however, not 
so certain, because this year has not been a normal period, In an 
ordinary year the prices decline in the summer, but this year they 
ro-e rapidly, so that in the autumn the usual course may not be 
followed in regard to the movement of prices, Be that as it may, 
the market this week is more sanguine in tone than it has been 
for some time, and a considerable amount of legitimate business 
has been done, 

Most traders appear to be of opinion that we have yet to report 
the best prices of the year, and further hold that if we can keep 
clear of war or disturbing political complications the business of 
the next twelve months will be even more satisfactory than that 
of the last has been. For these views very good reasons are 
adduced, among them the excellent commercial reports that are 
received from Germany and America, our two chief competitors— 
manufacturers there being as full of work for months ahead as it 
is possible to be. That is also the position here. Besides this 
there is a decided revival in the British shipbuilding industry, 
orders for new vessels being given out rather freely. There has 
been a lull of several months’ duration in the distribution of fresh 
orders for shipping, as shipowners were not prepared to pay the 
high prices which the builders were compelled to quote, owing to 
the greater cost of materials and labour. However, it has been 
found that builders could not reduce their charges, the tendency 
of prices being, in fact, the other way, and new vessels being 
urgently wanted, the orders for them had to be given out without 
delay. Builders in this district have done very well during the 
last two or three weeks in regard to the booking of fresh orders, 
and some of them are now in such a position that they cannot 
undertake to complete orders now placed before the end of next 
year. The condition of the shipbuilding industry may in this 
district be regarded as a good index, for so much of the pros- 
perity or otherwise of local trade depends upon it. On the whole 
it may be said that people engaged in the iron and allied trades of 
the North of England have ample reason to be satisfied with the 
position and prospects of business, 

The demand for Cleveland pig iron has this week been sub- 
stantial, and consumption is fully resumed. For the last two 
months it has been somewhat interfered with by the occurrence of 
holidays in the various districts that take Cleveland iron, but now 
there will be nothing of the kind till Christmas to interfere with 
the regular course of trade. Nearly all the business that has 
been done this week in pig iron has been of a legitimate character, 
the speculator being quiet for the time being. Inquiries from the 
Continent have during the last few days been rather numerous, 
as the time has arrived when it is necessary to secure the iron 
that must be delivered during the early autumn, and as it does 
not appear that prices will be easier during the next three months 
no advantage can be gained by delaying buying. Makers are in 
no hurry to sell, more particularly as they have already very good 
orders booked for September and October. No.3 Cleveland G.M.B. 

ig iron for prompt f.o.b. delivery has been sold this week about 
Boe. 6d. per ton, which is substantially above the average of last 
week, and indeed is fully half-a-crown per ton above the minimum 
of the recent drop. Furthermore, merchants are not under- 
selling the makers, and both ask more for forward delivery. 

No, 1 Cleveland pig iron, which in times past was always half-a- 
crown per ton dearer than No. 3, is now only ls. above, and has 
been sold this week at 66s. 6d. As a matter of fact continental 
founders, who were the chief consumers of this quality, find they 
can get almost as good results with No. 3 as with No.1, and they 
will not ag Ag much more money for the latter. No. 4 foundry 
is firm at 64s, 6d., and grey forge at 63s., while there has been 
some business this week in whice at 62s. In regard to the supply 
of the last-named there has for some months been almost a famine, 
the output being very small. But the hot weather has caused 
the furnaces to work irregularly, as the men have not attended 
to their duties as diligently as usual, and the output of the lower 
qualities of pig iron has been increased, that of the higher qualities 
being lessened in proportion, At the same time the consumption 
has been reduced by the holiday stoppages at the finished iron 
establishments and foundries, 

Mixed numbers of East Coast hematite pig iron are now sold 
at 74s. per ton, and the leading makers quote 75s. The fluctua- 
tions in the warrant market are practically ignored, as producers 
have little iron available for sale, and the quantity in the public 
stores is insignificant. Rubio ore is in rather slow demand, 
because the consumers are well supplied. Those who have 
of ore to sell have, therefore, to accept 17s. 6d. per ton for it, 
delivered at the wharves in this district. 

The shipments of pig iron from the Cleveland district are poor 
this month—poorer, in fact, than they have been since March last, 
only 77,043 tons having been despatched, as compared with 
91,745 tons last month, and 89,197 tons in August, 1898, to 23rd. 
The decrease is due to the prices of Cleveland iron being rela- 
tively in excess of those of Scotch iron, so far as business with 
Scotland is concerned, and our trade with Grangemouth has 
fallen off accordingly. This falling off, however, may be regarded 
as temporary, because the difference between Scotch and Cleve- 
land prices is being increased again. The stock of Cleveland pig 
iron in Connal’s stores shows a small decrease this month, 
114,695 tons being held on the 23rd, decrease 28 tons, Of 
hematite iron 18,678 tons was held, decrease 1259 tons, 

The manufactured iron and steel industries are strong and 
active, indeed the wants of consumers are such that the producers 
cannot fully satisfy them, to get iron for early delivery, Where 
consumers do succeed, they have to pay heavy premiums to the 
manufacturers to induce them to give preference to the orders. 
In several branches further advances in prices are reported this 
week, more especially in bars and angles, Thus, common iron 
bars are now at £7 12s. 6d.; best bars at £8 2s. 6d.; steel ship 
plates at £7 12s. 6d.; steel boiler plates at £8 15s.; iron 
ship plates at £7 10s.; steel ship angles at £7 5s.; iron 
ship angles at £7 2s. 6d.; steel sheets at £9 5s., all less 
24 per cent. f.o.t, These are the minimum figures, and 
early delivery is not guaranteed. It may be said that there is 
scarcely any manufacturer who is abreast of his orders at present, 
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and the holidays of last week put them further behind. The 
demand for steel rails is quiet, but the price for heavy rails is main- 
tained at £6 5s. net at works, The new assistant general manager 
at Messrs, Bolekow, Vaughan, and Co.’s works, Mr. James Craw- 
ford, has entered upon his duties, and Mr. David Evans, the 
general manager, is taking a three months’ holiday to recruit after 
his serious illness, 

The death is reported of Mr. John Siddoway Bagnall, a member 
of the old-established firm of R. S. Bagnall and Co., chainmakers, 
&c., Blaydon-on-Tyne. 

The coal trade is active ; but the deliveries over sea are not as 
large as they should be, because plenty of steamers cannot be got, 
and in consequence some of the collieries are employed rather 
irregularly, when there might be the fullest of work for all the 
colliers, Best steam coals are quoted at 13s. per ton, f.o.b.; but 
some sales at lower prices, even at 12s, 6d., have been made, where 
immediate shipment could be secured. Steam smalls are at 7s, per 
ton, f.0.b. Best gas coals realise 10s. per ton, f.o.b, Numerous 
inquiries have been received for considerable quantities of steam 
coal for Baltic and Mediterranean ports, the delivery to be next 
year ; and for these the genera! quotation has been 12s, 6d. per 
ton, f.o.b. For coke the demand is rather quiet on home account, 
but is strong for export; especially to Germany, which is also 
needing coking coal, and gas coal is sent abroad for coke-making 
purposes, which makes that kind of coal rather scarce. The 
average price for blast furnace ccke is about 21s, 6d. per ton, 
delivered at the furnaces in this district. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

SrNcE last reports a rather firmer feeling has manifested itself 
in the pig iron warrant market. Complaints were beginning to 
be heard that the unsettled state of prices was arresting business, 
and there can be no doubt that these were to some extent well 
founded. Wherever possible merchants, consumers, and shippers 
were deferring purchases in the expectation of lower prices, A 
rather stronger feeling took possession of the market this week, 
induced by the very favourable American and continental reports, 
as well as those from different parts of England. A disposition to 
purchase warrants was the result, and the operations that took 
place quickly rallied the market, so that in the course of Monday 
and Tuesday there was a considerable improvement in prices. 
Scotch warrants were done from 65s. 9d. up to 67s. 10d.; Cleveland 
iron, 623, 9d. to 64s. 9d.; and Cumberland hematite, 69s. 94d. to 
71s. 54d. cash. There is still, however, an irregular tendency in 
the market, and it is not unlikely that this may continue for some 
time. 

Scotch hematite pig iron is now in large and steady demand for 
steel-making purposes, It is doubtful if much of this iron was 
bought at the very high prices recently quoted as a result of the 
upward movement in warrants. Prices have this week been 
down 5s, from the highest point touched, merchants quoting 
77s. 6d. per ton for delivery at the steel works. The decline 
alluded to has occurred over a period of from three to four weeks, 
and the price has, as usual, been regulated by the fluctuations in 
Camberland hematite warrants. 

A good deal of irregularity still characterises the prices of 
Scotch makers’ iron, prices quoted by different merchants varying 
as much as Is, to 2s. per ton for the same brand, a circumstance 
that shows that the new business coming forward is not very 
extensive, and that purchasers require to make direct inquiry as to 
prices, The quotations current at the moment are as follows :— 
Govan, f.0.b, at Glasgow, No. 1, 70s. 6d.; No. 3, 70s.; Monkland, 
No, 1, 71s. 6d.; No. 3, 70s.; Wishaw and Carnbroe, Nos. 1, 
743. 6d.; Nos, 3, 71s. 6d.; Clyde, No. 1, 78s. 6d.; No. 3, 74s.; 
Calder, No. 1, 80s.; No. 3, 75s. 6d.; Gartsherrie, No. 1, 79s. 6d.; 
No, 3, 75s.; Summerlee, No. 1, 85s.; No. 3, 77s. 6d.; Coltness, 
No. 1, not quoted ; No. 3, 80s.; Glengarnock, at Ardrossan, No. 1, 
80s.; No. 3, 76s.; Eglinton, at ys sam or Troon, and Dal- 
meliington, at Ayr, Nos. 1, 74s.; No. 3, 71s. 6d.; Shotts, at 
Leith, No, 1 6d.; No. 3, 78s.; Carron, at Grangemouth, 
No. 1, 8ls.; No. 3, 76s, per ton. 

The shipments of pig iron from Scottish ports in the past 
week were better than usual, amounting to 6030 tons, compared 
with 4702 in the corresponding week of last year. The arrivals 
of Middlesbrough pigs at Grangemouth were 5449 tons, showing 
a decrease of 2072, but there is a total increase in these imports 
since the beginning of the year of 10,073 tons. 

Notwithstanding the remarkably favourable reports as to the 
state of trade, it is worthy of note that the stocks of pig iron in 
Glasgow warrant stores show comparatively little reduction. In 
the course of the past week the withdrawals exceeded the quantity 
put into store to the extent of 944 tons. The production in these 
stocks since the beginning of the year amounts to 16,930 tons, 

The finished iron and steel works are in full operation, and 
there are firm markets for both steel and iron. The malleable 
iron works are quite busy, and there is a good demand for bars, 
sheets, &c., at the recently advanced prices. Theadvances which 
were made in England last week have helped to maintain the 
strength of the position here, Steel has been in good demand for 
shipbuilding purposes, and it is reported thatsales have been made 
of ship plates up to £8 per ton, while £8 5s, is said to be quoted, 
although it is doubtful whether business has actually been done at 
the latter figure. 

The volume of business in the coal trade has been expanding. 
The aggregate shipments of coals from Scottish ports are 
8000 tons greater than in the preceding week. Main coal is 
quoted f.0.b. at Glasgow, 9s.; ell, 9s, 9d. to 10s. 3d.; steam, 10s,; 
splint, 10s. 3d. to10s. 6d. per ton. A large business is being done 
in splint, both for home use and export, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


DvRING the past week the increasing vigour in steam coal was 
still in evidence, and instead of a falling off, and a slight droop 
in price, as is common at this time of the year, there was a ring of 
active demand and increased firmness in price. Prices this week 
are from 3d. to 6d. per ton higher for best samples, Small, which 
droop now and then, are again brisk, and a good demand is setting 
in for the semi-bituminous coals of Monmouthshire, The only 
stagnant quality is house, which promises to remain passive for 
some time yet to come. 

Closing prices of coal on ’Change, Cardiff, mid-week, were as 
follows :— steam, 13s, to 13s. 3d.; seconds, 12s, 3d. to 12s, 6d.; 
drys, 12s, 3d. to 12s, 6d.; special smalls, 8s, 9d. to 9s. ; best 
ordinary, 8s, to 8s, 3d.; seconds, from 7s. 6d.; best Monmouthshire 
large coal for shipment at Cardiff, 12s. to 12s, 3d.; seconds, 
10s. 6d. to 11s.; best households, 13s, to 13s, 3d.; No. 3 Rhondda, 
13s, to 13s, 3d.; brush, 11s, 3d. to 11s, 6d.; small, 9s, 9d. to 10s,; 
No, 2 Rhondda, 9s, 6d. to 10s. 3d.; through and through, 8s, 6d, to 
8s. 9d.; small, 7s, 3d. to 7s. 6d. 

Swansea prices :—Anthracite, 13s, 6d. to 14s, ; seconds, 11s, 6d. 
to 12s.; ordinary large, 10s, to 10s, 6d.; small rubbly culm, 5s, 3d, 
to 5s, 9d. ; steam, Ils, 6d. to 13s, ; seconds, 10s. 6d. to 11s, 3d. ; 
bunkers, 8s, 9d. to 9s, 3d.; small, 7s. 6d. to 8s,6d. Bituminous: No.3 
Rhondda, 12s, 6d. to 13s,; No, 2 Rhondda, 11s. to lls, 6d. ; 
through, 9s. 6d. to 10s.; small, 8s. 3d. to 8s. 6d., all delivered 
f.o.b, Swansea, cash thirty days, less 24. Patent fuel continues 
in fair demand at all ports, Swansea last week despatching nearly 
10,000 tons; prices remain 12s, 6d, to 13s, Cardiff prices: best 
brands, 13s, to 13s, 6d. 

The si condition of the iron and steel trades maintains the 
coke industry in full activity, demand is active, and the high 


prices lately recorded continue. At Cardiff furnace brands are 


selling at 24s, to 26s.; foundry, 26s. to 28s, 6d.; and special, 
30s. 6d. Swansea figures are:—Furnace, 23s, to 24s,; foundry, 
25s. to 27s, 6d. 

Pitwood is sli cag weaker in consequence of large arrivals, 
> a quoting Vis. d. to 17s, 6d. ex ship; Swansea, 18s, 6d. to 
1 


Iron ore continues very firm at all ports. Cardiff and Newport, 
14s, 6d. to 15s, 3d. for Tafna; best Rubio, 16s, 6d. to 16s, 9d, 
Swansea: Tafna, 15s, 9d. to 16s.; Rubio, 16s, 9d. to 17s. Arrivals 
continue large to all the steel works, principally from Bilbao and 
Castro. Swansea, last week, in addition to importing 1661 tons 
pig iron and 294 steel scrap, imported 4760 tons iron ore. 

At the Llest Colliery in the Garw Valley, towards the Ogmore 
district, on Friday, a disastrous explosion took place by which 
twenty men were killed and several injured. he men were 
working on the No. 2 Rhondda seam with naked lights. One 
supposed cause is that the seam being wet, naked lights were 
used, but that the colliers had un to work to the rise where 
it was drier. It is also stated that inspectors had directed the use 
of safety lamps. This is the first serious calamity in Wales since 
the passing of the Employers Liability Act, and none of the men 
were members of the Miners’ Permanent Fund. 

It is reported that an urgent meeting has been called of the 
Executive Committee of the Miners’ Federation by Mr. Pickard, 
M.P., with a view to having the coroner’s inquest attended, &c. 
In the district little or no help is expected financially from the 
Federation. 

The continued drought is, as I anticipated, now telling seriously 
upon the iron, stee!, and tin-plate works, and unless there is a 
speedy change the end of this week will witness a serious stop- 

in many parts of the district. Last week I announced 
important closures at various Dowlais branches, This week still 
more are being laid off, and a large number of skilled operatives 
oe upon labour or repair work. Last week at Swansea the 
forriston and Midland works were only going four days. On 
Saturday parts of the Cwmfelin works were idle, and a good 
number suffered from an inadequate supply of water for the 
boilers and machinery. Works better placed for water requisites, 
such as the Beaufort, Duffryn, and Worcester, have arranged so 
far to keep the mills going. At Briton Ferry, owing to a scarcity 
of water in the Neath Canal, the tin-plate works dependent 
suffered a good deal, 

A large consignment of rails from Dowlais for the Cape came 
to grief this week on its way to Newport for shipment, The rail 
train ran away upon a stiff gradient and came into collision with a 
coal train, the rails being scattered in all directions. 

The fluctuating state of the pig iron market continues to be 
carefully noted. Speaking to one of the leading ironmasters on 
the subject last week, he expressed his confidence that the ups 
and downs were caused by gambling operations, and really were 
not due to thestate of the trade. ‘‘I, for one,” he said, emphati- 
cally, ‘‘am not influenced by it.” During the last few days, as 
noticed on 'Change, Swansea, there has been a considerable 
recovery from the lowest point, and a ual daily advance. 
The impression this week is that the ‘ ” have had their 
innings, and that prices will again reach the point which they had 

reviously gained. It was reported that Staffordshire bar had 
; een advanced 10s, since the Welsh ironmasters met at Birmingham 
ast. 

It was conceded at the mid-week meeting on Change that the 
whole of the iron and steel works were fully employed. The only 
discouraging sign was the scarcity of water, and it was the fear of 
many that a crisis was approaching. 

In tin-plates the shipment is exceeding production, in a great 
measure through the failure of the water supply ; but, apart from 
that, good loadings are likely fora time. Last week 60,000 boxes 
were shipped, and only 47,428 boxes brought from Wales. Present 
stocks are 217,300 boxes, Shipments for America, Russia, and 
Mediterranean ports, will be heavy this week. 

For tin bars the demand has eased a little, though large con- 
signments are being made from the leading mer works. In 
the Swansea Valley the demand for ternes, finished plates, is steadily 
increasing week by week, The number of mills at work are three in 
excess of last week, and three more are preparing. Work at all the 
steel-smelting and bar-rolling departments continues very brisk. 
The engineering sheds and foundries are also very busy. One 
complaint exists that some of the latter lack the equipment 
necessary for the turning out of the hard chilled rolls now in great 
request in the western _ of Wales, 

lt is reported that Messrs. Richards and Hopkins, engineers 
and founders, of Newport, Mon., have purchased the Caerleon 
tinworks from Mr. T. B. Jones, with the view of ultimately 
removing their works from Newport to Caerleon. It is further 
stated that they have it in contemplation to let the tin mills to 
the Abbey Tinworks Company, Tintern. 

With regard to the disturbing questions stil] being discussed in 
the tin-plate district, I hear on good authority that in the course 
of a week or two a meeting of tin-plate employers, who have signed 
the articles of association, will be convened, when the final touches 
will be given to the work of formation of the tin-plate makers’ 
combination, In the tailof the notice a hint of good augury is 
given, namely, that it has been decided to invite the representa- 
tives of the men’s union to a joint meeting to discuss matters at 
issue. 

‘ ona iron, steel, and tin-plate quotations, Swansea, are as 
‘ollows :— 

ig iron: Glasgow warrants, 68s, 10d. to 68s. 1ld., cash buyers ; 
Middlesbrough No. 3, 65s, 9d., other numbers in proportion ; 
Hematite warrants, 72s, 14d. to 72s. 3d, for ain numbers, 
f.o.b.; Cumberland, according to warrant. 

Welsh bars, £8 7s. 6d. to £8 10s.; angles, &c., at usual extras, 

Sheets, iron and steel, £9 to £9 10s., f.0.t. at works. 

Steel rails, heavy section, £6 5s. to £6 12s, 6d.; light, £7 5s. to 
£7 15s,; sleepers, angles, channels, &c., according to section and 
8 aes Bessemer steel bars, £6 5s,; Siemens best, £6 5s. to 

7s. 6d. 

Tin-plate: Bessemer steel, coke, 15s, 9d. to 16s,; Siemens, coke 
finish, 16s. to 16s, 3d. 

Ternes, per double box, 28 by 30 C., 29s. 3d., 30s., to 32s, 6d. 
Best charcoal, 17s, to 18s, 

Block tin is now at £142 15s. to £143 15s, Copper, Chili bars, 
£74 17s, 6d. to £76, Spelter, £24. Lead, English, £15. Spanish, 
£4 18s, 9d. Silver, 273d. 

In the West of Wales the “‘ signing of the book” by the colliers 
forms the chief subject of discussion, 

At Cardiff no fresh a has taken place with to 
to the seamen’s agitation, and the issue of a circular by the Union, 
Shipowners say they can get as many men as they want through 
the Shipping Federation at the current rate of wages paid. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE generaliron market has again been very strong this week, and 
the business done was most lively and satisfactory. There are more 
contracts coming in than makers care for at present, and they do 
not hesitate to refuse acceptance in cases nb i they may do so 
without fear of losing old customers. It is needless to say that 
orm all round are tending upwards, and that every week almost 

rings an advance in quotations for one article or another, and the 
tone throughout the various departments is strong and healthy 
as well as rising, Even export quotations, which are usually lower 
than those for home consumption, have been advanced till they 
exceed in many cases the prices quoted, forinlanddemand. Export 
in machines and finished articles in general has been showing special 
briskness recently ; Servia ordered 90,000 rifles and 50,000,000 
cartridges, and has also placed a contract for a large number of 
cavalry sabres with a Solingen firm. Pig iron continues in very 
good call, and is likely to remain so for the next few months ; the 


pig iron convention has fixed the following prices for sale for the 
ast two quarters in 1900 as follows :—Foundry pig No. 1, M. 88. 
No. 3, M, 84, p.t., free at works ; good forge quality, free Siegen; 
M. 76 p.t., and basic M. 78 p.t. : 

List prices during the past week have been for white forge pig, 
M. 69; foundry pig, No. 1, M. 98; No. 3, M. 85 to 90; basic, 
M. 72; German Kessemer, M. 79 to 80; spiegeleisen, M. 79 to 80: 
Luxemburg foundry pig, M. 76 to 77, all per ton at works, Good 
merchant bars, M. 195 to 205, according to quality ; bars in basic 
M. 170 to 175; girders, M. 135 to 140; angles, M. 170 to 1753 
sheets, M, 200 to 210; the same in basic, M. 185 to 195; boiler. 
plates, M. 240 to 290; plates in basic, M. 175; the same in 
Siemens-Martin steels, 165 to 185 ; rails in Bessemer, M. 140 ; light 
section rails, M. 140 p.t., free at works. 

A further move in an upward direction can be reported from the 
Austro-Hungarian iron market, and if the increasing demand was, 
afew weeks ago, considered as being the consequence of the reserve 
so long practised by consumers, the opinion now prevailing is that 
the present lively inquiry is caused by a general rise in the current 
demand, and that the healthy inquiry experienced of late will 
continue for the remaining part of the year. 

The Belgian iron industry, though considerably influenced by 
the increasing scarcity in raw material, has been in a state of re. 
markable liveliness during the week now passed, consumption 
being heavy in all branches, During the first two quarters ot pre- 
sent year the production of pig iron in Belgium amounted to 
600,000 t., or 90,000 t, more than for the same period last year; 
import in pigiron likewise increased nearly 175,000 t., but supplies 
in pig iron have, nevertheless, not been sufficient to cover the 
rapidly rising demand, The Belgian iron industry is always 
obliged to get supplies amounting to about 300,000 t. annually from 
abroad, but now all the iron markets are exceptionally active, and, 
being hardly in a position to satisfy their inland customers, the 
works naturally do not care for export orders, and supplies can 
only be got with difficulty, and at very high prices ; additional 
blast furnaces are in course of erection, but this will not greatly 
alter and improve matters, because coke cannot be secured in 
sufficient quantities, and even now the ironmasters have been com- 
pelled to get coke from England just to keep their furnaces in 
blast. As regards the present condition of prices, the tendency 
all round is nsing, and quotations for pig iron as well as for malle- 
able iron are expected to meet with an official advance this week 
or next, 

In France a large demand is experienced for every description of 
iron and steel, the business done on home and on foreign account 
being remarkably animated, and quotations are naturally inclined 
to stiffness, Creusot has been securing some heavy orders that 
were recently given out by the Marine Department, amongst 
them one for six first-class torpedo boats. For Tonkin and other 
French colonies orders for railway material are going out, 
which amount to more than thirty million francs, 

In a few months the great Siberian railway will be open for 
traffic, the line between the Baikal Sea and the town of Bretensk 
having already been finished, The pit coal mineowners on the Char- 
Wor Sea, in Siberia, have induced the Russian Government to grant 
the sum of 25,000 roubles ‘‘for the exploration of the pit coal 
seams,” ‘The fact that these seams of coal are only half a verst 
from the line which unites the Transbaikal Railway and the 
Chinese frontier render them doubly important. 

According to a statement of the Belgian Ministry of Finance, 
business in coal and coke between Germany and Belgium, during 
the first two quarters of the present year, was as follows :— 
734,840 t. coal were exported from Germany into Belgium, against 
598,306 t. in previous year, increase thus amounting on 146,534 t.; 
export in coke from Germany to Belgium was 116,501 t., against 
79,502 t. Belgian exports to Germany were, 141,370 t. coal, 
against 80,603 t. in the same period last year; increase being 
63,767 t., and 50,970 t. coke, against 26,726 t. last year, increase 
amounting to 24,244+. French import in coal to Belgium shows 
a falling off this year against last, while increase in import of 
English coal is stated to be 107,343 t. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEM coal is very brisk, and prices firm, House coal in gocd 
demand. Steel and ironworks well off for orders, but the scarcity 
of water is greatly inconveniencing makers. Tin and copper have 
both advanced in price. Exports for week ending August 19th 
were :—Coal: Foreign, 43,190 tons ; coastwise, 17,360 tons ; patent 
fuel, 2650 tons. Imports for week ending August 22nd were :— 
Iron ore, 18,880 tons ; Scotch steel, 250 tons ; scrapiron, 200 tons ; 
pig iron, 50 tons ; pitwood,- 4410 loads ; two cargoes timber. 

Coal:—Best steam, 12s.; seconds, 10s, 9d.; house coal, best, 
12s, 6d.; dock screenings, 8s. 6d.; colliery small, 8s. to 8s, 3d.; 
smiths’ coal, 8s. 6d. Pig iron:—Scotch warrants, 68s, 8d.; hema- 
tite warrants, 72s. 1d. f.0.b. Cumberland: Middlesbrough, No. 3, 
65s. 5d, prompt. Iron ore :—Rubio, 16s, to 16s, 6d.; Tafna, 15s. 
to 15s. 6d. Steel :—Rails (heavy sections), £6 5s, to £6 12s. 6d.; 
light do., £7 5s, to £7 15s. f.0.b.; Bessemer steel tin-plate bars, 
£6 5s.; Siemens steel tin-plate bars, £6 5s, to £6 7s, 6d., all 
delivered in the district, cash, Pitwood: 19s. London Exchange 
Telegram: Copper, £143 2s, 6d.; Straits tin, £76. Freights firm, 
more tonnage offering, 


> 


CATALOGUES, 

J. Hopkinson and Co., Limited, Huddersfield.—Indication of 
water levels in steam boilers, This little work, besides being a 
nicely-illustrated catalogue of boiler fittings, contains a treatise 
which has reference more particu rly to water gauges fitted 
with automatic valves, It will be read with interest by all and 
with benefit by boiler attendants, 

Pollard and Co,, Newcastle-on-Tyne,—Price list of the P. H. C. 
loud-speaking telephone, 

Richard Moreland and Son, Limited, Old-street, London,—Wall 
card containing a table of safe loads for solid steel columns in 


tons. 

Bullock Electric Manufacturing Company, Cincinnati, Ohio, 
U.S.A.—Bulletin No, 7034 relating to electric generators, 

Union Gas Engine Company, San Francisco, California, U.S.A. 
—Catalogue No, 12 describing and illustrating stationary and 
marine gas and oil engines, 

The Brush Electrical Engineering Company, Limited, London.— 
Illustrated brochure descriptive of the Universal steam engino 
—Raworth’s patent. This is the second edition of this neat little 


book, 

Electric Railway and Tramway Carriage Works, Limited, 
Preston.—This is an illustrated description of these new works, 
which are said to have a capacity of about 800 cars per annum. 
From the illustrations of the interior of the shops the equipment 
seems to have been excellently carried out. 

Mr. W. S. Laycock, Shettield, has sent us one of his latest 
catalogues. In design, printing, and general arrangement this 
constitutes a volume which it is a pleasure to look at. The various 
articles of Mr. Laycock’s manufacture are capitally illustrated 
with excellent half-tone blocks, many of them exquisite pictures 
in themselves, There is not a semblance of crowuing throughout 
the book, and the letterpress is confined to just what is necessary 
in order to describe the illustrations, We have rarely seen a more 
tasteful combination of the printers’ and engravers’ art, 


Tux death is announced of Mr. Ludwig Epstein, 
whose name is well known in connection with the electric accumu- 
lator industry. The deceased was 46 years of age. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 9th. 

Tue ease of the money market and the assur- 
ance of an exceedingly large volume of bills 
collectible from the world’s commerce are strong 

ints in the present situation. The comparative 
quiet which prevails is partly manufactured, and 
had consumers their own way, demand would 
assume spring proportions, Manufacturers have 
applied a powerful brake, and to-day there is a 
stronger disposition than ever to avoid sell- 
ing. Comparatively little Lusiness is being 
done. Meanwhile, new mills and ee are going 
up as fast as men and material can build them. 
Mention has been frequently made of the volume 
of business awaiting acceptance. The more this 
featureis examined the more important it appears, 
The demand for everything, from pigiron up to the 
most finely finished product, is very far ahead of 
present facilities, and those who are creeping 
along, awaiting a reaction, will pay dearly. The 
newspapers are trying to work up a profitable 
scare over the probability of a stringency within 
the next six weeks, but the business public takes 
no interest. The railway returns show an enor- 
mous distribution of merchandise and material. 
In some sections there is a veritable scarcity of 
cars, but railway managers hope to surmount 
this difficulty. Large orders for cars are being 
placed again. Steel car orders are crowding in, 
and a still further enlargement of capacity is 
probable, To-day’s iron and steel quotations are 
about the same as a week ago, but the difficulty 
of obtaining deliveries is greater. It is probable 
that the capacity for the first half of 1900 will be 
practically absorbed long before the close of 
autumn, ‘The demand for heavy hardware is 
gaining proportions. Hydraulic and mining 
machinery makers have been obliged to reject 
some inviting orders, The nail factories are all 
crowded, Merchant pipe is very active, tubes, 
rivets, bolts, nuts, &c., are all hard to get. The 
outlook ix for a season of unprecedented activity, 
coupled with panic possibilities. Relief may 
come from the new furnaces, mills, and shops, 
and a great many conservative people think there 
will be ease felt before long, but that conviction 
does not gain sufficient credence to warrant its 
adoption as a reasonable probabilitv. 

August 15th. 

The issue of gold certificates is helping the 
money market along. There is not the slightest 
evidence of stringency. Everything goes right. 
Railroad earnings on 99,281 miles for July show 
2,184,000 dols., against 44,546,000 dols. for July 
last year on practically the same mileage. At 
the same time the bank reserves are lower than 
they ought to be. Great activity prevails in 
every industry. Gold mining, including copper 
and lead mining, is being prosecuted with energy 
from Alaska to Honduras, and remarkable 
deposits are being uncovered, The demand for 
machinery to prosecute mining is a good evidence 
of the character of the movement. Smaller esta- 
blishments are being increased as rapidly as the 
machinery can be furnished. Then thousands 
of miles of railroad will be built before winter. 
The question of radically improving the water- 
ways separating the great lakes from tide water 
is ——e earnest consideration, but public 
opinion is drifting around to dependence on rail- 
roads, The iron and steel industry has been quiet 
for several weeks. The large contracts now being 
placed are mainly for 1900 delivery. Blast 
furnace capacity is now 270,000 tons per week, 
and is increasing. The limit is not under 
300,000 tons per week from the re-habilitation of 
old furnaces, When the giant 500 to 700 tons 
furnaces are completed the iron trade will enter 
a new era, A great deal of new ore land is 
being developed, not only in the Lake region, 
but in other localities, which can be worked 
because the item of transportation is unimportant. 
The Lake ores are carried a thousand miles, 
while the ores for many small furnaces are carried 
from five to fifty miles, Within two or three 
days railroad managers have placed orders, and 
in some cases inquiries for steel rails. To-day’s 
quotations are 31 dols, All kinds of finished 
material will soon be wanted, but it is a question 
whether the work can be taken. Coke oven 
roduction has reached the highest recorded 
imit, There are 18,800 ovens making coke in 
the Connell’s coke region. Anthracite and 
bituminous coal are active, and production is 
being stimulated by an increasing demand. All 
western iron centres are extremely active. Agri- 
cultural conditions are favourable, 


LAUNCHES AND TRIAL TRIPS. 


ViLUND, steel cargo steamer; built by, The 
Luxevaags Engineering and Shipbuilding Com- 
pany, Bergen, Norway ; to the order of, Messrs. 
0. and A. Jrgens, Bergen; dimensions, 245ft., 
32ft., 16ft. lin.; 1085 gross ister; engines, 
triple-expansion, 630 indica horse - power ; 
trial trip, August 12th ; 104 knots. 

GARONNE, well-deck cargo steamer ; built by, 
Robert Stephenson and Co., Limited; to the 
orders of, The United Steamship Company of 
Copenhagen ; dimensions, 250ft., 35ft., 18ft. 4in.; 
to carry, 1870 deadweight ; engines, triple-ex- 
pansion, 19}in., 324in., 54in., by 36in. stroke, 
pressure, 180 lb, ; constructed by, Robert Stephen- 
son and Co,, Limited ; for trading between the 
Baltic and the French wine ports. The steel 
tween decks are specially strengthened to carry 
wine ; trial trip, 14th inst. ; 104 knots. 

MANCHESTER CoMMERCE, steel screw cattle and 
cargo steamer ; built by, Furness, Withy, and 
Co,, Limited ; to the order of, Manchester Liners. 
Limited ; dimensions, 445ft. long ; to carry, 756 
head of cattle ; engines, triple-expansion, 28in., 
26in., 78in., by 54in., pressure, 1901b.; con- 
structed by, Sir C, Furness, Westgarth, and Co., 
Limited ; launch, August 2ist. 


AND Business ANNOUNCEMENTS.—An 
al an supplement has been added to Phillip’s 
onthly Machiner Register,” —The business of 

4gosine and Co., Idol-lane, Eastcheap, has been 


company. for private reasons only, into a limited 


THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


10th August, 1899. 


FasTENING CARDBOARD Epoxs, E. Biddle, Grays, 

16,256. Fitour Bry, D. R. Snowden, Burnley. 

16,257. Winpow Burnps, P. J. Miiller, Ponder’s End, 

* Middlesex. 

16,258. Hanp Bracgs, &c., 8. Rose, Newcastle-on- 
e 


Tyne. 
16,259. Stock Crips for Bep Panps, J. Taylor, Glas- 


gow. 
16,260, H. Wheatley. Liverpool. 
16,261. Device for Neck Tikes, W. D. Bartsch, 


Derby. 
16,262. Lirvrs for Passencers, T. H. Ro hford, 
Dublin. 
16,263. Traps, D. Jones, Liverpool. 
Artists’ Canvas Cuip, T. H. Lumb, Bolton, 
ancs. 
16,265. GENERATING AceTyLENE Gas, W. H. Dargue, 
Newcastle-on-Tyne. 
16,266. ScarroLpiInc, H. Gottsch and C. Fehrs, 
Liverpool. 
16,267. Sortina Apparatus, W. H. Lock and J. J. 
Milner, London. 
16,268. Linotype Macuing, W. H. Lock and F. J. Wich, 


for Cicaretres, T. F. Lamb, 


srpool, 

16,270. An ApvERTISING CLAPPER, T. Slater, Man- 
chester. 

16,271. Mrans of Lessenina Vipration, J. McLay, 
London. 

16,272. Desians for Coat J. Kynaston, Liver- 


pool, 

16,273. Lire savinc QApparatus, J. Forster, Man- 
chester. 

16,274. Woop-rurNING Latues, A. and B. Kohn, Man- 


chester. 

16,275. CentrRE Portion of Fenpers, T. W. Adshead, 
Dudley. 

16,276. Macutngs for Knittinc Faprics, A. J. Ickrin- 
gill, Keighley. 

16,277. Driving Rotiers in Macuings, T. Wood, 
Manchester. 

16,271. for Sewinc E. W. Wynne, 
Liverpool, 

16,279. BotLers, J. Svigelj, A. D. Thomson, and J. 8. 
McCowatt, Paisley. 

Loom Skewer, 8. Scott, Preston, 


cs. 

16,281. BurronnoLte Sewinc Macuines, J. K. Mac- 
—({ The Singer Manufacturing Company, United 
states. 

16,282. Comsingep WALKING-sTICK and Stanp, H. J. 
Hudson, London. 

16,288. Taps and Vents of Beer Casxs, W. Fraser, 
London. 

16,284. Stgam Tourptnes, C. A. Parsons, F G. Stoney, 
and H. F. Fullagar, London. 

16,285. TELEPHONK SwitcuxoaRDs, E. D. Piermain, 
Richmond, Surrey. 

16,286. MANUFACTURE of Wuire Leap, H. J. Anderson, 
London. 

16,287. AceTYLENE Gas, D. J. van Praag and F. W. 
Harker, London. 

16,288. Driving Gear for E. Boyes, 


mdon. 

16,289. Vatve Gear of Stgam Enotnegs, W. Lees, Man- 
chester. 

16,290. ELgcTRIcAL 


ndon. 
16,291. Sunsaapg, W. H. Burcher and G. H. Stelling, 


Crecuir Current, J. Levy, 


ndon. 

16,292. Paintine, G. T. Holloway, 
Lond 
16,298. 
Lo’ 


ndon, 
16,294. DoUBLE-BARREL W. Nobbs, 


on. 
for Seconpary Batrerigs, P. J. Davis, 


mdon. 
16,295. MANUFACTURE of DygsturFs, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 


many.) 
16,296. Maxine a Propuct from Puenot, C. Gold- 
schmidt, London. 
297. Locxine Devices, F. J. Christ and J. Pfusch, 


Lond 


ndon. 
Reciininc Cuarr Fixtures, W. J. Seng, 


16 


London. 
16,299. WirE Ropgs or Hawsers, R. A. Hammond, 
ondon. 
16,300. Fuses for Etectric Currents, E. T. Goslin, 
London. 
16,301. Frsrous Mareriats, F. H. Oldroyd, 
London. 
16,302. Ventcites, W. Rothschild, G. D. Smith, and J. 
A. Wilding, London. 
16,303. Sounpine Apparatus, A. J. Boult.—(F. G. de 
Boismenu, France.) 
16,304. R. Landmann and N. Reif, 
ndon. 
16,305, Fotpinc Risson, B. Fuchs and L. Makel, 
16,306. SuppLyInG FresH Air to Rooms, M. Kugler, 
ndon, 
16,307. Packinc Susstances, A. Heinemann, 
16,308. OpERaTING Device for Betts, F. Schuchhardt, 
Liverpool. 
16,309. RoppeR Tires, F. A. Byrne and G, Boardman, 
Birmingham. 
16,310. InpIa-RUBBER, F. A. Byrne and G. Boardman, 
Birmingham. 
16,311. Dry Corg ELecrricat Cases, H. Savage and 
W. T. Henley’s Telegraph Works Company, Limited, 
ndon. 
16,312, PREVENTING Horsgs Runnino Away, R. J. Tuff, 
ndon. 
16,313. Pacxrna Casxs, J. E. and A. Tascher, 
ndon. 
16,314. Eve Guassgs, R. C. Hines and H. B. Waddy, 
ndon. 
16,315, Frames for Lamp SuHapges, M. W. Wadham, 
ndon. 
16,316. BorLers, J. B. Furneaux and W. A. Woodeson, 
16,317. Motors, J. B. Furneaux and W. A. Woodeson, 
ndaon,. 
16,318. AuTomMaTic VaLvg, R. Surtees and C. Thew, 
ndon. 
16,319. SELF - cLosIne Waste Vatves, G. Adie, 
ndaon. 
16,320. Means for OpENING PRESERVE Trns, C. West, 
ndon. 
16,321. AxLks of Roap Venicies, &c., E. Rumpler, 
ndon. 
16,322, Gear for Varyinc Spggps, E. Rumpler, 
H. 


ndon. 
— ADVERTISING Devices, W. Harvey, 


ndon. 
16,324. Lamps, L. Jones, London. 
16,325. Gtass BorrLe-BLOWING Macuings, L. Grote, 


ondon. 
16,326, Exnrsitina “ Livine Picrurss,” E. Malke, 
London. 
16,327. Exuisitina “ Livinc Picturss,” E. Malke, 
ndon. 
16,328. Water Meters, G. Dubuisson, London. 
11th August, 1899, 


16,329. The M.C. Porson Derector, M. Chapman, 
Hastings. 

16,330, ConNECTING ELEcTRIC Macuings, W, F, Jones, 
London, 


16,831. Hook Hanogr, R. Walker and A. Deas, Glas- 

gow. 

16,832. Hoistinc Apparatus, C. H. Sidebottom and R. 
B. Sibbald, Manchester. 

16,333. FREE- WHEEL GkaR, G. P. Main, Lough- 


rough. 
Pyeumatic Boor Tres, A. D. Vidler, Maiden- 
he 


16,335. Spanners, A. E. Finch, Weymouth. 

16 336. ConTROLLING Evecrric Suppty, W. L. Hard- 
man, Rochdale. 

16,337. Fricrion Ciutcues for Cycies, C. A. Hyde, 
Birming) 

16,338. ADJUsTABLE MACHINE Toot, R. Hampton, sen., 


16,339. for Harr, W. B. Lee, 
16,840, for Formia Grooves, H. Nevill, South- 
16,841, Bars for Bicycies, W. C. North, 
16,842, Raw Brakes for Tricycues, J. Smith, Brad- 
16,843. “Jompinc” PasTEvoaRps, A. Weuster, 
16,944. of Pyeumatic Tires, G. F. Attree, 
16,345. for RatLway Wacons, T. Leadbeter, 
Hasirt Sxirits for Lapis, C. H. Hart, 


mdon. 

16,347. Macuine for Circucatine Steay, R. D. Bailey, 
London. 

16,348. Exoines, Z. London. 

16,349. Joint for Leap Pipinc, &c, D, Hurst, Man- 
chester. 

16,350. NEEDLE THREADER, M. Molitar and F. Kern, 
Manchester. 

16,351. Sprrroons, W. Gwynne-Davies, Birmingham. 

16,352. TraNsMiTrinc ELkcrric CURRENTS, F. Bedell, 
London. 

16,353. Propuctne Iopot, G. W. Johnson.—({Kalle and 

, Germany.) 

16,354. G Lopes and Lenses for Lamps, C. Martin, 
London. 

16,355. Pepat H. J. Stacy, London. 

16,856. Drivina Gear for H. Kibbel, 


mdon. 

16,357. Means for Curtne Insomnia, A. B. MacGregor, 
London. 

16,358. STENCIL-wRITING AppaRaTus, M. Schlieyhak, 


ndon, 
16,359. Pwgumatic Tires for Cycies, 8. Bunting, Bir- 
mingham. 
16,360. Brakes for VeLtocipepes, R. W. Smith, Bir- 
mingham. 
16,361. Drivinc CLutcHes for Cycies, R. W. Smith, 
Birmin, 


16,362. 1n for Dresses of Lapigs, A. Liebich, 
London, 

16,363. AtarM, A. R. Warden and A. Hunter, 
London. 

16,364. Forminc Empossine Surraces, J. Y. Johnson, 
London. 

16,865. Burtpinec Suips, &c., H. and A. H. Ough, 

ARMATURE Pvates, J. Burke, 
London. 

16,367. Bixpers, H. E. Dade, London. 

16,368. Horsgsuors, E. Powell and L. Makley, 
London. 

16,369. Botries, F. W. T. Thorp, London. 

16,370. VeHicues, E. C. F. Ott» and E. C. F. Otto, jun., 


London. 
16,371. Gas and Om Enoringes, J. A. Prestwich, 


ndon. 

16,372. Truck, C. A. Allison.—(H. 0. Warner and J. G. 
Mayer, United States.) 

Switcues for Inpuction Corts, J. Burns, 


ndon. 
16,374. Tires for VeLocirepEs, R. Cousins, London. 
16,375. Device for Maxine Cicars, C. H. Bombach, 


ndon. 

16,376. Wicket - J. J. Harris, 
London. 

16 377. CLocks, H. Pahl, London. 

16,378. Composirion of Matrer, E. Dowie and 
The Faramel Manufacturing Company, Limited, 
London. 

16,379. Macuinge for Baskets, A. Smith, 

ondon. 

16,380. TyPEWRITING E. Sensburg, London. 

16,38]. Apparatus for CooLine AiR, W. Witkowitch, 
London. 

16,882. Drivinc Sprnpies by Ecvscrricity, J. G. 
Lorrain.—(H. B. Sawyer and R. Robb, United States.) 

16,383. P1IGRON-RELEASING F. Baugniet, 

mdon. 

TREATMENT of DiszasgEs, E. H. Willock, 


on. 
16,385. VARIABLE THROW ExcENTRIC Cams, J. Wurster, 


ndon, 
16,386. Tings, G. G. M. Hardingham.—(W. D. 
McNeil, Natal.) 
16,387. BrusHEs for Etecrric Macuings, 8. H. Short, 
London. 
16,388. WHerEts for Motor Cars, E. J. Gardiner, 
London. 
16,389. SupporTING Portions of the Bopy, C. Boegle, 


Liverpoo! 
16,390. for and Boats, H. Holst, 
London. 
16,391. Removine the Paper from J. A. 
ade, London. 
16,392. ComBINATION Hanp Toot, F. A. Wade, 


ndon. 
Courtine Apparatus, A. E. Adie and W. Naylor, 
n 


on. 

16,894. Motor Veuicies, L. E. Granichstaedten and 
C. E. Pecsenik, London. 

16,395. CoNTROLLING Exgvators, E. A. 
Wahlstrim, London. 

16,396. RestLignt Tires for WuEEts, W. E. Carmont, 


London. 

16,397. ReocisteR and F. Day, 
London. 

16,398. Furnace for ANNuLAR Kitns, W. Feld, 
London. 

16,399. ACETYLENE Lamps, H. Salisbury, London. 


12th August, 1899. 


16,400. O1. Cup Contarngr, G. E. Cornioley, London. 

16,401. PRopucING MACHINE-MADE Lace, G. Rydill, 
Dewsbury. 

16,402. INTERNAL ComBusTION Enornegs, J. B. Brooks 
and J. Holt, Birmingham. 

16,403. Securinc Knogs to Sprnpies, H. W. Grove, 
Manchester. 

16,404. Batus, H. H. Wilson, Manchester. 

16,405. Water Heater, H. H. Wilson, Manchester. 

16,406. Sargty Lamps, T. Beck, Seaton Delaval, North- 
umberland. 

16,407. AuTo-cars, W. Hollamby, Coventry. 

16,408. Marcu-Box HotpER and AsH-TRaY, W. Winning, 
Glasgow. 

16,409. Prismatic ComBrnaTIon, T. Thorp, Whitefield, 


ncashire. 
16,410. Etecrric Arc Lamps, A. Eckstein and A. E. 
Angold, Salford, Lancashire. 
16,411. Curtinc Zaps, W. W. Hunter and W. M. 
Mitchell, New Swindon. 
16,412. Pygumatic Tires, K. W. Cox and G. Warner, 
Birmingham. 


ing’ 

16,418. for Carvine Mrat, S. Wood, Bottisham, 
Cambrid e. 

16,414. Dress Sarrts, T. R. Cosh, Glasgow. 

16,415. Saips’ Sipe Licuts, W. Fairweather.- (J. 
Morssink, Holland.) 

16,416. CoLLapsiBLE Boxgs, D. Fisher, Glasgow. 

16, Jomntina Exxectric Castes, R. H. Hayne, 

ndon. 

16,418. BILLIARD-cHALK CARRIER, J. B. Leatherbarrow 

and T. B, Margetts, Manchester. 


16,419. Lamps, J. B. Leatherbarrow and T. B. Margetts, 
Manchester. 

16,420. DispLayine Picturss, J. B. Leatherbarrow and 
T. B. Margetts, Manchester. 

16,421. Or Stoves, R. Bramwell, Manchester. 

16,422. Dyginc YARNS, J. Major and T. J. Wood, Man- 
chester. 

16,423. New Bicycig Stanp, A. B. Stewart, Man- 
chester. 

16,424. MerHop of Curtinc Harr, W. Biber, Man- 
chester. 

Movutpine Macuing, G. M. Riches, Beccles, 

uffolk. 
16,426. ACETYLENE GenERATORS, E. Hilberg, London. 
16,427. AuTomaTic Rattway Coup.incs, J. Edwards, 


London. 

16,428. Bricks, A. Grayson and W. J. Spratly, 
London. 

16,429. Fastener for Waist Banps, F. R. Griffith, 


ndon, 

16,430. Cuarrs for Decks of Surps, C. T. Holloway, 
mdon. 

16,431. Gun Carrgiacgs, A. Stevens and W. 8. Penny, 

Ramsgate. 

16,432. MEANS of PRESERVING INsxEcTs, Z. G. Michalit.os, 
mdon. 

16,433. Teapot Hanpigs, C. Marples and E. Parkin, 

16,434. MgcHanicaLLy Sortixc Potatogs, E. Mas-y, 


on. 

16,435. CoIn- FREED MecuanisM, Haydon ard 
Urry, Limited, and G. Haydon, London. 

16,436. PHonocrapus, Haydon and Urry, Limited, 
and G. Haydon, London. 

16,437. Typewriters, W. Beresford and F. T. Rushton, 
London. 

16,438. Dume Betts, C. A. Chappell, London. 

16,489. Arc Lamps, G. C. Dymond.—{C. J. Toerring, 
United States.) 

16,440. WaTrRPRoors for Seats of Cars, J. A. Gamble, 
Liverpool. 

16,441. Drivinc Brake for Cvcixs, W. E. Poole, ir- 
mingham. 

16,442. Lawn Mowsgrs, T. Coldwell, London. 

16,443. Brewers’ and DistiLters’ Wort, F. Thatcher, 
London. 

16,444. Receivinc TELEGRAPH Siemens Bros. 
and Co., Limited.—{Siemens and Halske Actiengesell- 
schast, Germany.) 

16,445. CARBONISING MOLTEN Marat, C. D. Abcl.—(F. 
Schotte, Germany.) 


16,446. AceryLene Gas Apparatus, J. Nielsen, 
London. 
16,447. Pxgumatic Trrk, C. Farrer and G. Hammond, 
ndon. 


16,448. Couptina Apparatus for Ral.way VEHICLES, 


G. J. Gillings, J. Green, and F. T. Rushton, 
London. 

16,449. Biocxs of Stone, W. Wright, 
London. 

16,450. Hot-waTer Borters for Kitcusns, W. Willis, 
Belfast. 

16,451. Licutinc of VeLocipepes, F. C. J. Wetzer, 


mdon. 

16,452. Jornts for Rattway H. H. Lake.— 
(The Diamond State Steel Company, United States.) 

16,453. Founpation for Rattway Ratts, H. H. 
Lake.—(The Diamond State Steel Company, United 
States.) 

16,454. Apparatus for Dryinc A. 8. Nichols, 
London. 

16,455. ANTI-FOULING ComposITION for Suips’ Botroms, 
O. Comuzzi, London. 

16,456. GENERATORS for ACETYLENE Gas, E. L. H. 
Chauvin, London. 

16,457. TRANSMISSION GEAR for CycLEs, O. Robert, 
London. 

16,458. Frrg-LicuTers, E. Cavenhagh, Harrogate. 

16,459. ACETYLENE Gas GeneRaTORS, J. Ponccs, 
London. 


14th Av gust, 1899. 


16,460. Brakes for Rattway Wacons, E. Warner, 
Northampton. 

16,461. InchEASING Rance of ProsectTILes,J. A. Rowe, 
London, 

16,462. Supportine and Lockie Bicyc iss, A. Little- 
Birmin, 


16,463. Frerous Mareriats, A. Wilson, 


fast. 
16,464. OvERHEAD for ELectric Raltway 
VeuicLes, H. H. Hall and R. J. Urquhart, Liver- 


16/465, Puncture Locater for Tires, S. P. F. 
Lehmkuhl, Ziirich. 
Furnaces for Destroyinc Rervsk, F. Ball, 
ndon. 
16,467. Couptines, J. Hollis and J. V. Robinson, 
Ilkeston. 
16,468. Cigar and CicareTTe J. T. Dawes, 
iverpool. 
16,469. ConstrucTING Brackets, G. Taylor, Man- 
chester. 
16,470. Pantour Game Apparatus, W. H. Lucas, 
London. 
16,471. PostaL Enve.opss, T. B. Sharp, Birmingham. 
16,472. Roap Raitway Pornts, I. F. Cuttler, Liver- 


poo! 

16,473. Propuctine Azo Cotours, G. G. Hepburn, 
Schliisselburg, Russia. 

16,474. Tox-cLips, A. Ferguson, Glasgow. 

16,475. DIstINFECTING Fiu1p, C. E. A. Guerrette, New- 
castle-on-Tyne. 

16,476. ApsusTINc MgcHanism of Drivine CHAINS 
of Cycigs, L. F. Potter and C. Hickton, Derby. 

16,477. Caszs, G. Maynard and J. Cuthbert- 
son, London. 

16,478. PostaL for Letrers, H. R. Owen, 


ndaon. 
16,479. The Bicycie Stanp, C. D. Low, 
e 
16,480. INDICATING PROPELLER Prren, F. Friedenthal, 
Prest 


on. 

16,481. *‘ Recno,” B. H. Luxmore, London. 

16,482. Sewer Connection, J. Gumming and J. W. 
Brett, Bournemouth. 

16,483. Pornt Protector and Hat-pin Fastener, E. 
Dashwood, London. 

16,484. Couptines for Ratrtway Wacons, W. Thomas, 


mdon. 
16,485. Recepracte for Tosacco, A_ Bollard, 


London. 
16,486. APPARATUS for Hop-pryiNnc, A. Blackie, 


ndon. 
FLump - prEssURE Joints, P. L. Lemoine, 
ndon. 
16,488. SHovets, F. Tallack, London. 
16,489. FERTILISING IMPLEMENTS, C. H. Whitney and 
F. H. White, Kingston-on-Thames. 


16,490. Gas-OPERATED TuRBINES, P. L. Lemoine, 
London. 
16,491. TRANSMITTING Motion, A. J. Boult.—(/. Castelli, 


Turkey.) 
16,492. WIRE-SUSPENSION Apparatus, E. Bennett, 


Lond 


on. 
16,498. Looms for Wsavine Fasrics, H., A., J., H. 
H., and G. H. Lockwood, and J. B. Coldwell, 


London. 
16,494. ConTROLLING Fiow of F.uips, H. L. Groome, 


ndon. 
— Toy Racine Game, C. Middlebrook, St. Helens, 


cs. 
16,496. Rate Caprnet and INDEXER, F. E. Coates, 
London. 
16,497. Braxss, W. P. Bullivant, London. 
16,498. CABLE-GRIPPING Apparatus, W. P. Bullivant, 
London. 
16,499. SPrInniING and Macuings, J. A. A. Imbs, 


16,500. MASSAGE-PERFORMING Apparatus, F. L. Unge- 
thiim, London. 

16,501. Propuctne ArtiricIaL Stone, Zientarski, 
London, 


| 
London. 
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Lirg - saAvING Apparatus, F. C. Brown, and Axtes for Cycies, G. Egger, 16,677. deve, gator, ox of a series of inter. 
ORSE-BREAKS, T. C. leveland, , ‘a, | ceptor or utor rings movably arranged 
16,592. Dressina for LeatHeR Harness, 8. M. Neill, | Suffolk. | tube and each adapted to oollect the water 


16, newt Promorixa the Sarsry of Boats, J. Hewes, 


16,504. SEALING the Lips of Tins, T, Woodrow, 
Live: 

16,505. Sones Music, J. O'Connell, Manchester. 

16,506. Ratuway Cuarrs and Rais, C. A. Wheeler and 
E. Perry, London. 

16,507. Tires for WHEExs, H. A. Stuart, London. 

16,508. FIREPROOF BuILprNes, W. D. and W. R. Sand- 
well, London. 

16,509. Workinc Enorngs, C. D. Abel.—(H. 
Eckhardt, Germany.) 

16,510. ,PROTECTING Surraces, C. F. Wormald, 


16,511. a K. Maslonka, 8. Watorski, J. Pilawski, 
and J. U. D. W. de Lewicki, London. 

16,512. L. L. Yates, 

16,513. Hanp DRILs, T. J. Doran, Lond 

16,514. CopreR ALtLoys, G. Palis H: Riigge, 


16,515. 
London. 
16,516. DrveLopinc APPaARATus, R. 
an.—(W. E. Oddie and W. B. Cozzens, United 
States.) 
16,517. BaLt-THRUsT Snart Bearinas, E. G. Hoffmann, 


Postcarps, F. Miihlinghaus, 


London. 
16,518, Bo.ttina O. Merbeth, London, 
15th August, 1899. 


16,519. ManTEL or CHIMNEY - PIECES, F. Beasley, 
Droylsden, Lanes. 
520. Covers for Sector Fauuers, W. H. Tweedale 
T. H. Spawforth, Rochdale. 
16.521. — ATING TEMPERATURE Of Mat, F. J. 
Usher, Dublin. 
16,522. —— Srumps, 8S. H. Sturtevant and E. R. 
im, Du’ 
16,523. for RAILWAY CARRIAGE Doors, J. J. 
Smith, London. 
16,524. Power for Barcrs, A. Fensom, 
London. 
16,525. SELVAGE Motions of Weavinc Looms, R. Myers, 


urnley. 
Pree WHEEL” Drivinc Gear, W. E. Allen 
and H. Mallard, Manchester. 
27. Martrers, A. Ashworth and J. 
Birger, 
16,528. Rattway Carriace Wixpows, H. 
Dearden, Halifax. 
16,529. Moutps for Castinc Meta.s, E. H. Saniter, 
West Middlesbrough. 
16,530. Connectine the Harness Weicut to the Marts 
of Weavine Looms, J. A. Greenwood, Bradford. 
Szats, A. Macdonald, jun., Glasgow. 
16, TeLescoric Seats for SHops, D. Hourston, 
16, Spreapine Liquip on Guoves, H. Christensen, 


16,534. aeibeem, A. M. Kroll, Glasgow. 

16, 535. Scpport for CycLe SADDLES, Mahoney and 
and A. M. Hunt, Bristol. 

16,536. INTERNAL EXPLOSION Enornss, E., T. H., and 
Gardner, Manchester. 

16, = TREATING OXIDISED O1ts, R. Hutchinson, 


gow. 
16, Appiiances, J. R. Brew, 
16,539. Crank and Pepats, G. Wiltshire, 


iverpoo! 

6,540. Bars for W. Routledge, 
South Shields. 

for ‘the Usk of Assistants, C. Leni, 


16, 343. Gavers for Stgam Borters, N. Weeda, 
Glasgow. 


16,543. ALARM CLOCKS, W. C. Leet, London. 

16, 544. Currine a, J. P. Mathieu, W. H. Lucas, 
and F. H. Gliem, London. 

16,545. Twist Lace Fasrics, 8. T. Lindley, London. 

16,546. Wrencu, R. J. Stroud, London. 

16,547. Two-spgED Grarina for Cycizs, J. M. Wilson, 

for Erecrric Trams, W. Buck, T. L. 

Patchett and B. W. Shaw, London. 

16,549. Apparatus, F. W. ‘Golby. —(G. Heil, 
jun., Germany.) 

16 WELDED Tron and Tvsss, J. C. Johnson, 

16, CoLp-RoLLING Screw THREADS, F. G. Echols, 


16,552. ss Nuts, J. 8S. Detrick and F. H. 
Easby, London. 

16,553. H. H. Lake.—(C. Dickinson, 
United States.) 

16,554. Macaings for Irontnc Harts, G. F. Larkin, 


ndon, 
16,555. Repucinc ALUMINIUM by ELEcTROLYslIs, F. A. 
Gooch, London. 
16,556. Fastentinc for Pixs and Srups, A. Gilliam, 


ndon. 
16,557. Boppins for Sewrnc Macurngs, P. W. Peters, 


mdon. 

16,558. Drop-pown Guys, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

16, Trres for CycLe WHEELS, J. Smith, 


16, 360. — for use on VeLocipEpgs, C. L. Norris, 
mdon. 

16,561. Cycies, W. C. Church, London. 

16, 562. WHEErs for Venicies, W. C. Church, London. 

16,563. Puriryinc D. Scott-Moncrieff, 


London. 
16,564. PropucinG NITRO-cELLULOsE, W. A. E. Crombie, 
mdon. 
16, “pew ee Water, G. R. Young and C. Shaw, 


16, “366. F. B. London. 

16, 567. Macarygs, J. ey, C. Q. 
Me , and W. C. McConnell, ia on. 

16,568. Drivinc CvciEs, J. A. Noel, ‘London. 

16,569. ACCUMULATOR ELECTRODES, R. A. Katz, 
London. 

16,570. Grams Brnpers, R. Haddan.—(The Plano 
Manufacturing Company, United Stales. 

16,571. Fotpinc Mecuanism, H. E. Newton.—(R. Hoe, 
United States, 

16, DECcORTICATING SuRFAcEs for Gran, A. Wicks, 

ni 

16,573. ALvuminium TovucH, E. Turpaud, 
London. 

16,574. ANTHRAQUINONE Dyesturrs, H. E. Newton.— 
(The Farbenfabriken vormals F. Bayer and Co., Ger- 


16,575. Drivinc Gear for Cycies, W. Henn and A. 
Gale, London. 

16,576. Pygumatic Hanpies for H. A. 
T. Stoakes, London. 

16,577. AXLE-PrIns, B. Wesselmann, London. 

16,578. CrysTaLLisaTion of Sucar, L. Haas and A. 
Grantzdorffer, London. 

16,579. CemENTs used for ConsTRUCTIVE PuRPosEs, W. 
Wright, London. 

16,580. Stgam Dryer for Borters, —. Barbe, London. 

16,581. Automatic CouPLING for VEHICLES, a. 
Moon, London. 

16,582. Bosprn Frames for Rovine, G. Brulé, London. 

16, ro Naus, J. A. Moore and J. W. Charlton, 

ndon, 

16,584. Etgcrric Lamps, H. L. Arnold and J. W. 
Graydon, London. 

16,585. ADJUSTABLE CycLE Support, D. A. Scaturro, 


London. 
16, for Cycixes, J. G. Ma2gregor, Liver- 


pool. 
Sreinc Horper and Currer, F. W. Nutting, 


16,588. Eao- SORTING Apparatus, E. O. Robinson and 
J. R. Fothergill, London. 

16,589. Centres, A. H. Bromley, jun., 

16,590. R. A, 


London. 


London. 
16,598. Kut-KLEEN, K. S. Davis, Lond 
16,594. UTILisina Cork Dust, G. C. 

Domer, France.) 

16th August, 1899, 

1 Ps Seem, C. H. Curtis and G. G. André, 
of Exptosives, J. Karstairs, 
14 Grip, M. Brooks, Billington, near 


y, Lanes. 
“Rartway Rais, T. Mitchell, Brad- 


16, ‘rea Lire Guarps for Raitways, G. H. Nisbett, 
ARRYING Etecrric Canes, G. H. Nisbett, 
ive: 


16,601. "Pooes, R. W. H. Rodney and W. M. Llewellin, 

16,602. Mecuanisy, A. P. Maxfield, Birming- 
m. 

16,603. Drivinc Grar, W. and J. Cheetham, Liver- 


pool, 

16,604,  eseumemee H. E. and W. E. Mason, Man- 
cheste: 

1b, Resutts of Gamgs, W. J. Blevin, 
iverpoo! 

16,606, Enorngs, J. G. A. Kitchen, 
Manchester. 


Sprinc Rotter Buinps, 8S. Smith, Man- 
chester. 
16,608. Traps, T. H. Massey, Manchester. 


16,609. FRICTION GEARS or Coup.ines, T. H. Massey, 
anchester. 

16,610. FLoors, G. Lawson, Glasgow. 

16,611. ENGINES, D. Cattanach, sen., 


Glasgo 
16,612. for of Cycius, A. T. Austin, 
Birm irmingham. 
16,618. J. Jewsbury, 
J. Clar! 


16, Presaxs, G. kson.—(C, . Snypp, United 
tates.) 
16,615. ApverTisine, W. H. Pitcher and 8. A. Ketske- 
mety, Barnes, Surrey. 
Macuine for Compresstnc Hay, G. Schulz, 


mdon. 
Maxine DovsLe-PLusH Goons, B. J. Grentrup, 


rlin. 
16,618. Propvoinc Gas, W. Knapp and R. Steilberg, 
London. 
16,619. Propucine Gas, W. Knapp and R. Steilberg, 
mdon. 
Construction of Suips, C. D. Doxford, 
ndon. 
Pyrvumatic Tires for Cycizs, J. and H. Jelley, 
ndon. 
— MEcHANICAL PitcurorKs, G. Braithwaite, 


ndaon. 
16,628. Pangis, O. E. Manning, London. 
16,624. Encrnes, H, Birkbeck.—(F. J. Haeseler, United 


ates.) 

for Maxine Giass L. Grote, 
ndon. 

16,626. Reparrine Tirgs, M. B. Grout and T. W. Moore, 
ndaon. 

EvecrricaL Arc Lamps, J. Lesthevenon, 


ndaon. 
16,628. Lamps, J. D. F. Andrews, cor 
16,629. Sianats, J. D. F. Andrews, Lond 
Castes of Sarps, B. Whitlock, 
nd. 
16,631. Exp.osivg, T. Jewett, London. 
16, 632. DumB-BELLS, J. W. Patrickson and M, Goodwin, 


London. 

16,633. Sawp-MOULDING Macuing, J. J. McClelland, 
London. 

Apparatus for OPENING Doors, A. Botermans, 

ondon. 

16,635. Carts, E. E. Sawyer.—({@. H. Sairyer, India.) 

16,636. ELECTRICAL ACCUMULATOR E. Placet, 
London. 

16,687. Szwinc Macurnes, G. Skinner, London 

16,638. AcrTYLENE Gas GENERATOR, H. Berger, 


London. 
—— Tires, J. Adair, Waterford, 
relan 
Arrixine of Postace Stamps, I. Kaufmann, 
ndon. 
16,641. Manuracturg of Inpico Propucts, J. C. Mew- 
burn.—(Chemische Fabrik von Heyden, Germany.) 
Eckardt, London. 
A. Haselwander, 


G. Becker, 


16,642. Massacz Apparatus, J. C 
16,643. A CaLoric ENGINE, 


ndon. 

16,644. Sportsman's Watkinc Stick, 

16,645. Removine Sativa from the Mourn, L. Nelicker, 


verpool. 
16,646. ExposurE of Dry Prates, G. C. Dymond.— 
(The Voltohm Elektrizitiéts Gesellschaft A. G., Ger- 


many.) 

16,647. TREATING TEXTILE Fasaics, W. Brothers, Man- 
chester. 

16,648. for Lamp SHapgs, R. J. Liebisch, 
Manchester. 

16,649. Gun Mountinos, Sir W. G. Armstrong, ad 
worth, and Co,, Limited, A. G. Hadock, and R. T 
Brankston, London. 

16,650. ConpuiTs for Marns, T. Petersen, 


don. 

Nosg-pacs for Horsgs, C. A. B. Peterson, 

mdon. 

16,652. SicNaLiine, E. Bennett, London. 

16,653. Rerractory Mareria.s, C. F. Cross and E. J. 
Bevan, London. 

16,654. MoTOR-CONTROLLING Mgcuanis, J. T. F. Conti, 


London. 
16,655. Scraper for Borer Tvses, R. J. Lichtenstein, 
London 


16, "tendon Etastic Tires for VEHICLES, E. Kempshall, 


et 
6,657. Boox-casgs, E. D. Robbins, C. 
eee ke, and J. D. Adams, London. 
16, a for TRAMWAY VEHICLES, G. Hipwood, 
ndon. 
16,659. Borters, A. L. Brun and L. 
clerc, London. 
TYPE-DISTRIBUTING APPARATUS, E. F. Nydahl, 
ndon. 
16,661. Caszp Tupgs, J. L. London. 
16, 662. CoupLines for Raitway Wacons, J. B. Hannay, 


London. 
16,663. Cootine Liquips, J. Overhoff and A. Colautti, 

ndon. 
16,664. Cootine Liquips, J. Overhoff and A. Colautti, 


naon. 

16, Coxe Furnaces WorKED with T. Bauer, 

ndon. 

16,666. C. Peel, London. 

16,667. WHEEL "SPOKES, ‘E. Guttzeit, O. 
Fuss, and O. Just, London. 

16,668. CompounD Eworngs, A. and F, Shuttleworth, 
and W. Fletcher, London. 

16,669. Lack, A. Matitsch, 

16,670. Cyctz UmBreias, R. E, Sarginson and F. J. 
8. le, London. 

16,671. Macnines for Sicutinc Picturgs, W. 8. 
Simpson, London. 


17th August, 1899. 
16,672. Cover, 8S. P. F. Lehmkuhl, 
Zu 


uric 
16,673. Door Fastentnos, F. R. Baker, Birmingham. 
16,674. Gzar for VeLocipEepEs, H. Hearne, Birming- 


m. 
16,675. Porson Guarp, T. Thompson, Man- 
chester. 
16,676. Szats for Tramcars, 8, Freer and F, Green, 
al 


16,678. of Brewers’ Propucts, G. 
and J. S. Souter, Elgin, Scotland. 

16,679. Scraper for Removine Paint, P. R. J. Willis. 
+B. F. Aiken, United States.) 

16,680. Marat Bune and Tap, J. T. Mattison, South- 


ampton. 

16,681. SanpLEs for Baruina, A. C. Huckstep, Bir- 
mingham. 

16, and Currina Doves, A. Keddie, 

16,683. — for VELOCIPEDES, W. H. Bird, 
Coventry. 

16,684. Soap Hotpgr, J. H. Atkinson, Leeds. 

16,685. Treating Froor Dust, J. M. Jameson, 
Leicester. 

16,686. APPLIANCE for Firg-GRatEs, W. Blakeman, 


Newcastle-upon- 2. 
16,687. Gas or Enorngs, R. Kennedy, 


16,688. Boor and Srretcuers, A. Smith, Bir- 
mingham. 

16,689. Stanp for a Borrtze, 8. J. Brookes, 

irmingham. 

16,690. for Usk as an in 
Cats, J. Bryant, London. 

16,691. CLutcH Device for C. E. Challis and 
F. E. Hoffman, London. 

16,692. Stampine Dies, J. G. Daw, Lianelly, Car- 
marthensh: 

16,698. Butron-HoLE Macurngs, J. K. Mac- 
donald. — (The Singer Manufacturing Company, 
United States.) 

16,694. Gas C. Schouller, Glasgow. 

16,695. SzcuRING Bow Trks, J. Harrison, Stockton-on- 


‘ees. 

16,696. ALARM Mecuanism, J. M. Butcher and G. 
Brown, London. 

16,697. Bearinos for Continvous Suartina, L. H. 

ke, London. 

16,698. RuBBER-COLLARED Spoke WHERL, |). Chapman, 
Manchester. 

16,699. Wricuina Scates, W. A. 
chester. 

Compounp Steam Encines, F. E. Musgrave, 


Handley, Man- 


mdon. 

16,701. CycLe Frames, F. Hopper and Co. and F, 
Hopper, London. 

16,702. Boor Hrexs, A. Dickinson, London. 

16,708. Courtine for RarLway H. 8. Steel, 


London. 

16,704. INNER TupEs of Tires, A. M. Keeves, 
London. 

16,705. Barres, J. J. Magee and F. G. Rumball, 


ndon. 
16,706. Bunszn Burners, F. W. Golby.—(J. @. Houlen, 
Sokn Carl, Gerwany ) 
16,707. New Hook for Lacg-vp Boots, J. C. Engels, 


mdon. 

16,708. Ggarina, R. E. Phillips.—(4. H. Overman, 
United States.) 

16,709. ANGLE Gearino, R. E. Phillips.—(A. H. Over- 
man, United States.) 

16,710. CrusHine Macutngs, C P. Smith, London. 

16,711. Giass WaTER-LEVELS or Gavogs, C. P. Smith, 
London. 

16,712. Dygmne Fasrics, E. Brandenberger and The 
Maschinenfabrik Fr. Gebauer, London. 

16,718. PicrURE-EXHIBITING, &c., Macurne, 8. Nafew, 


London. 

16,714. Wert Forks, J. A. Blaisdell and D. W. Gunn, 
London. 

16,715. SHor Forms, A. G. Brookes.—(W. L. C. Niles, 
United States.) 

16,716. ArRTicuLaTe Sounps, L. Rosen- 


16,717. Device for E. Guhl, 


on. 
16,718. Propuction of Dygsturrsa, H. E. Newton.— 
(Farbenfabriken vormala Friedrich Bayer and Co., 


Germany.) 
16.719. Devices for Too.s, C. W. Thompson, 


Lon 
16,720. — Devices for Tires, C. Stapleton, 
New York. 
16,721. Hyprautic Presses, H. Ruperti, London. 
722. Bicycies, M. Wittmann. London, 
6,723. Support for Cyciists, G. McNally, 
burn, Ireland. 
16,724. Licut EMITTING Bopigs, G. L. Albert, London. 
16,725. APPARATUS for RECORDING Sprxps, J. Gordon, 


London. 
16,726. Recorpinc Spzeps of Suips, J. Gordon, 


mdon. 
16,727. Distopainc BaRNacLes from Suips, R. B. 


Daines, London. 

16,728. Curtinc Apparatus for C. Miiller, 
London. 

729. WHEEL-LOCKING Mgcuanism, A. Mills, London. 
6,780. TREATMENT of TEXTILE MATERIALS, W. Mather, 

16,781. BLEACHING of Fasrics, W. Mather, London. 

16,782. Preservation of Woop, C. D. Abel.—(The 
Firm of Bertiner Holzcomptoir, Germany.) 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


625, Art or TREATING Iron, J. 
Billings, Chicago, Ill.—Filed December 2nd, 1897. 
Claim.--The method of treating molten ‘iron with 
mettalloids of less specific gravity than the iron, which 
consists in gradually and positively pressing a body of 
the metalloid in a finely-divided condition, downwardly 
into the molten iron against the upwardly-directed 
ferrostatic pressure, protecting the main body of the 


[625,738] 


R. 


mettalloid against contact with the molten iron, and 
allowing regulated portions cf the mettalloid to escape 
and rise freely through the molten iron, as 
during this operation any unneccessary agitation 
the molten iron, such as would result from the intro- 
duction of a blast, and positively the 
of feed of the he 
correspond to the rate of reaction produced by i 
treatment. 
625,877. Evaporative Conpenser, H. J. Frazer, 
London, England.—Filed April 12th, 1897. 
Claim. —(1) combination with a tube of_a con- 


down the surface of the tube and distribute it even) 

on the surface of the tube below it, and meang on 
nected with said rings and adapted to move them 
simultaneously along the tube for’ the purpose of clean 
ing the latter. (2) The combination with a tube of a 


condenser, refrigerator or evaporator, of a series of 
interceptor or distributor rings movably arranged upon 
the tube and each adapted to collect the water flowing 
down the surface of the tube and distribute it ev enly 
on the surface of the tube below it, and rods arranged 
parallel with the tube and to which rods the rings sre 
connected and by which they are supported, the said 
rods being adapt ly move the rings 
along the tube ‘for the purpose of cleaning the latter, 


625,913, Exuaust Biast APPARATUS FoR Locomotive 
Furnaces, J. Whittle, Boston, England.—Fited 
June 28th, 1897, 

Claim.—A blast nozzle for steam boiler furnaces, con- 
sisting of a cone-shaped shell closed at its top or ‘apex 
having a series of concentric steps of a gradually 


deoreasing size from the bottom upward, each step 
being provided with an annular series of je et openings 
inclined upward and outward and extending entirely 
through the shell from the inner to the outer steps 
substantially as described. 


626,261. Vatve Gear ror S. W. Wil- 
Kinson, Sheffield, Bngland.—Filed December, 24th, 
1898. 


Claim.—{1) The mechanism for imparting movement 
toaslide valve of a steam engine, and for starting, 
stopping, reversing, and regulating the ‘‘ cut-off" von. 
sisting of a tubular slotted shaft F, an inclined key N, 
held within the slot, and secured to a sliding central 
spindle H, a cam M, through which the key N, can 


| 


move, and a slide block L, encircling the cam M, and 
en, with oe * ae as hereinbefore described and 
set fort (2) As of an arrangement of 
mechanism for 0 ae. the slide valve of a steam 
engine, a cam M, having a central oblique > eg my, 
the throw of the cam being varied b; %, means of an 
inclined plate N, fitting into ethe said oblique opening, 
and secured to & spindle H, capable of being moved 
as hereinbefore described and sct 


626,515. ANTIFRICTION GEARING, C, Whitney, Win- 
netka, Itl.—Filed March 8th, 1869. 

Claim.{1) A gear wheel, having tooth sockets, 
antifriction ball bearings seated in the same, and tecth 
com of axially-rotatable solid pins that are 
inclosed in said bearings and have their free ends pro- 
jecting from the wheel's face. (2) A gear wheel, com- 


Y 


—— 


posed of an annular rim having open-ended tooth socke!s 
therethrough, antifriction ball bearings 
seated in said sockets, roller pin teeth inclosed in said 
bearings and having "overhangs or shoulders closing 
bs outer ends of the sockets and protecting the bear- 
ings, adjustable caps or washers on the inner ends of 
the teet' closing the opposite ends of the sockets and 
serving to adjust and protect the bearings. 


| 
| 625,877 
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[By our Special Commissioner. | 
(Concluded. ) 

The Trojan M.C.B. Coupler—Fig. 15.—We have 
described three couplers, differing mainly in the form of 
the locks, one having a pin, another a cam, and the third 
ablock. All these are operated from above, but in the 
Trojan coupler the locking is effected by a block on a rod 
which passes horizontally through the coupler head. 
This is operated from the side by a rod-and-crank handle, 
A turn of the rod raises the locking block clear of the tail 
of the knuckle. A thrust on’the rod then throws the 
knuckle open by means of a finger which is attached to 
the rod and bears against the back of the knuckle. 

The Buckeye M.C.B. Coupler—Fig. 16.—The illustra- 
tion shows the coupler complete and its separate parts. 
The locking is effected by a block operated from an arm 
projecting diagonally through the coupler head. 

The couplers, with their standards and patents, are 
quite independent of the draw gear by which they are 
attached to the tar framing. There are no standards as 
to this gear, and different railways have their own designs, 
although the Master Car Builders’ Association has recom- 


Pin 


TROJAN COUPLER 


mended a cerlain arrangement for general use. This, 
however, is not an official standard of the association, 
The draw gear used on the Baltimore and Ohio Railroad 
{s shown in Fig. 17, and this is an arrangement in which 
& continuous draw-bar is used, while continuous draw 
timbers transmit the buffing strains throughout the 
length of the car. In this illustration A is the shank or 
draw-bar of the M.C.B. coupler, through which passes a 
horizontal iron crosshead B. Over each end of this 
crosshead is fitted the loop end of an iron rod ©, 1}in. 
diameter. These rods connect the draw-bars of the 
couplers at each end of the car. A single spring is placed 
behind the coupler shank. When the coupler is driven 
full home its tail yoke brings up against the oak block D, 
which is fitted between the oak draw timbers E, and 
abuts against the steel beam F. This is the bolster 
which carries the upper pivot plate of the bogie truck. 
Between the two bolsters extend the timbers G, which 
are placed under the centre sills and serve to transmit 
the buffing or compression strains, while the two rods 
transmit the tension strains. It will be seen that the 


KNUCKLE 


PIVOT PIN 


KNUCKLE 
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BLOCK FIC 16. 


BUCKEYE COUPLER 


coupler is placed below the centre sills or longitudinals 
H, being attached to the sides of the draw timbers E, 
which are bolted to the underside of the sills. The con- 
tinuous timbers G make this arrangement much stronger 
than where the draw timbers are short, and all the buffing 
strains are taken by the bolts which attach the timbers 
to the sills, 

The centre sills—3}in. by 9in.—and all the other longi- 
tudinal timbers, are framed into an end sill or headstock 
J, at each end of the car, these sills being 8in. by 10in. 
The flooring is shown at K, and L is the end sheathing 
of the car body. To the face of the end sill is bolted the 
buffer timber M, Sin, by 11}in., 87in, Jong, and to this 


" The 


are bolted the two iron dead-blocks NN. The centre 
sills are 7in. apart, and between them, just back of the 
end sill, is the filling timber O, which is through-bolted 
to the sills. 

The draw gear shown in Fig. 18 is that employed on 
the Chicago, Rock Island, and Pacific Railway. It differs 
from that just described in that the draw gear is placed 
between the centre sills, and there is no continuous draw- 
bar. The yoke which is bolted to the end of the coupler 
shank encloses the draw springs, held by castings 
bolted to the sides of the sills, Two cross pieces fitted 


The step P, with grab irons Q, and ladder R, are for 
the convenience and safety of the switchmen and brakes- 
men. The brake shaft S is carried by the foot iron T 
and has a chain attached to its lower end. The winding- 
up of this chain sets the brakes on all the wheels of the 
car. At the top of this rod or shaft are the pawl and 
ratchet U for holding the brakes on; and the hand 
wheel Y for operating the brakes. Hand-rails W pro- 
vide for the safety of the men while handling the brakes, 
and along the top of the car extends the platform or 
running board X, along which the men walk. The ends 
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DRAW GEAR, BALTIMORE AND OHIO RAILROAD 


within the yoke compress the springs in either direction | 
for drawing or buffing. The framing is strengthened by 
angle irons placed under the sills and bolted to the centre 
s and the end sill. The centre sills are 5in. by 9in., 
and the end sills 9in. by 12in. The truss rods shown are | 
for stiffening the underframe. A buffer block, 4in. by 114in., 
and 87+in. long, is bolted to the end sill, and is faced with 
an iron plate jin. thick. The shank of the coupler passes | 
through the end sill and 
buffer block. No dead 
blocks are used. Shaft. 
The draw-gear arrange- 
ment recommended by the 


project heyond the ends of the car, so as to leave as little 


| space as possible for the men to jump in passing from one 


car to the other. The brake shaft is only fitted at one end 
of the car. The pipes and hose for the continuous air 
brake are not shown. 

The difficulty which seems likely to be experienced in 
England is that of securing uniformity of action among 
the railways and their officers. This will be aggravated 


Truss Rod. 


Master Car Builders’ As- 
sociation is shown in Fig. H 

19, and needs but little : 
description. In Fig. 20, 


page 209, is shown the O 


end of an ordinary Ameri- --}- 
can box freight car, or ° 5 || =F 


goods wagon, 385ft. long, 


and having a carrying 


this illustration A is the : 
front wheel of the leading i 


Truss Rod. 


truck, or bogie, and B is : (i 
the body bolster. This 4 
wooden or steel beam 
forms part of the under- 
framing, and carries the er Se 
centre plate and pivot | 
which engages with asimi- 
lar plate on the bolster 
of the truck framing. The 
draw timbers C C are 
below the sills; they ex- 
tend back to the bolsters, 
and filler timbers D ara 


Galvanized tron. 


lock 


Plan. 


- 


Bolster 


fitted between the bol. 
sters to take the buffing 
strains, and so relieve the 
strain upon the bolts and 
the bolsters. The dotted 
and full lines E show the 
truss rods of the under- 
frame. These rods de- 
scend below the sills at 
the middle of the car, and by means of the struts F they 
bear against the transverse timbers G, which are bolted 
underneath the sills. The dotted lines H show the floor 
of the car. A buffer block J is bolted to the face of the 
end sill, and below it is the carry-iron K, on which the 
shank of the coupler L rests. At M is the uncoupling 
chain, attached to the crank-handled uncoupling rod N. 
The iron plate O, with socket on the corner of the frame, 
is to receive the end of a pole on the shunting engine 
when pole shunting is employed, 


Fig. 


Vertical Section. 


18, Draw Gear for Goods Wagons. 


DRAW GEAR, CHICAGO, ROCK ISLAND, AND PACIFIC RAILWAY 


by the fact that there is no association in England which 
is equivalent to the Master Car Builders’ Association in 
being representative of the mechanical departments in 
particular and the railway companies in general, or whose 
action is officially recognised by the railways as authori- 
tative. Without such uniformity we might see goods 
wagons confined to the lines of the owning companies, or 
equipped with different devices, even as we now have the 
expensive arrangement of English passenger cars fitted 
with two kinds of brake gear in order to enable them te 
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make a through run of a few hundred miles. Never- 
theless, it would be most unwise for Parliament or the 
Board of Trade to commence by specifying the style or 
make of automatic couplings to be used, especially in 
view of the limited practical experience with such 
couplings in Great Britain. Such action would also 
relieve the railways of responsibilities which properly 
belong to them. 

It may be worth while to give some particulars of this 
American organisation. Its original object was to ensure 
uniformity in car construction, on account of the time 
and difficulty of repairing cars {of various systems of 
construction when on “foreign” lines. The National 
Car Masters’ Association was organised in May, 1867, at 
Springfield, Massachussets, and adopted its present name 
in September, 1867. It was to consist of master car 
builders, foremen of car shops, &c.; but some years ago 


railways, under one general manager or general super- 
intendent. On the other hand, no railway, or system 
of railways, may have more than one representative 
member. Such member has all the privileges of an 
active member, including one vote on all questions, and, 
in addition, on all measures pertaining to the adoption 
of standards or the expenditure of money; he has one 
more vote for each 1000 cars owned by the railway he 
represents. 

Associate members.—Civil and mechanical engineers, 
or other persons having such a knowledge of science, or 
practical experience, in matters pertaining to the con- 
struction of cars as would be of special value to the 
Association or to railway companies, may be elected 
associate members. 

The association, therefore, is not merely a voluntary 


association of railway department officials, like those of 
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it adopted the plan of having special members represent- 
ing the railway companies, and of giving votes according 
to the number of cars represented. There are three 
classes of members, as follows :— 

Active members.—Any person holding the position of 
superintendent of car department, master car builder, 
foreman of a railway car shop, joint car inspector, or one 
representative for each car-manufacturing company, or 
private car company owning more than 1000 cars, may 
become an active member. 

Representative members.—Any person having a prac- 
tical knowledge of car construction may become a 
representative member by receiving a written appoint- 
ment from the president, general manager, or general 
superintendent of any railway company, to represent its 
interests in the association. No representative member 
may represent more than one railway, or system of 


the master-mechanics, superintendents, roadmasters, 
&c., but is an official representative of the railway com- 
panies and their interests. It is this feature which has 
given the Association the prestige and position which it 
now holds, since any action taken must be with the 
approval of a majority of the railways, reckoned by the 
number of cars owned. It is true that its standards are 
not universally followed, even by the men who vote for 
them, but this is due to the element in human nature 
which makes men desire to retain their own pet ideas 
and plans. Year by year, however, there is a greater 
tendency towards uniformity. Of course, the automatic 


car coupler is only one of the subjects taken up, and the 
Association has standards for axles, journal bearings, 
axle-boxes, brake shoes, brake rigging, &c., and standard 
‘interchange rules” governing the repairs to cars on 
“cc foreign ” 


ines in through or interchange traffic, and 


the apportionment of expenses for such repairs. It serves 
in fact, as a sort of clearing-house for car repairs. , 

It is difficult to make foreign railway officers, who are 
unacquainted with the conditions, understand the 
extent to which the use and improvement of the M.¢,p, 
automatic coupler has engaged the attention of railway 
engineers, superintendents, and mechanical officers jn 
the United States, both individually and as representa. 
tives of the Master Car Builders’ Association, or other 
technical associations. For more than ten years the 
highest mechanical skill on American railways has been 
devoted to the study and improvement of the coupler and 
its parts, while the leading manufacturers have been 
prompt to follow the suggestions of the railway officers 
in many respects. The coupler is a great succesg 
mechanically, and as a means of safety to the men and 
of improved efficiency in the train service. The present 
aim is to arrive at greater perfection and greater uniformit 
in matters of detail, and this will probably be attained in 
great measure within a few years. 

From what has been said, it will be seen that while the 
automatic coupler in the United States is far superior to 
the old coupler, is in general satisfactory, and has accom. 
plished most jetatle results, yet it is by no means 
perfect, in spite of the years of experience, investigation, 
and improvement. In view of this fact, and of the im. 
aap of adopting as standard any coupling which 

as not been in extensive practical use, and also of the 
further fact that at first only the mere type can safely be 
established as standard, it would seem that English rail- 
ways have already too long deferred consideration of this 
important question. It is very evident that no new 
device, or one that has been tried in actual service to but 
a limited extent, should be adopted as standard, since 
service experience on a large scale will inevitably develop 
many weak and defective points. 

In regard to the economic side of the automatic coupler 
question, as applying to the introduction of such a coupler 
in England, the views of a leading American railway 
journal have been quoted in a former part of this 
article. The following is a further quotation from the 
same paper :— 

The present cost of M.C.B. standard couplers (1897) in the 
United States is in the neighbourhood of £3 12s, 6d. per car, 
Taking into consideration the very much lighter trains and loco- 
motives of English railways, we should suppose that a coupler of 
the M.C.B. type suitable for English cars could be furnished for 
£2 4s, 8d. per car. Now, if the English railways were to adopt 
an automatic coupler they would manifestly do as the railways of 
this country have done—make the change gradually, Thus, ona 
great proportion of the cars, the cost of equipment would be 
—— the difference between the cost of the old and the new 
coupling, 

We a that the gain by changing to a system of coupling 
which would reduce slack between cars and economise in the 
time and labour of the yard men would be worth all it would cost, 
Wo the British railways intend to always haul freight in trains 
controlled by ‘‘brake vans” loaded with pigiron! Have they 
nothing to learn from the revolution which has been wrought in 
the movement of — on American railways through the adop- 
tion of larger cars and long and heavy trains! We believe that it 
is quite time English railways began to consider some better 
coupling than the old hook and chain, and it is manifest that to 
= to any other than an automatic coupling at the presentday 
would be absurd. 

For some years past the writer has held the opinion 
that, in view of the enormous reduction in cost of trans- 
portation which has been effected on American railways 
by increasing their train loads, it would pay English rail- 
ways to make some changes in their traflic systems. By 
putting on larger cars the deadweight per train would be 
greatly decreased, and by increasing the train load, the 
freight would be handled in fewer trains. The common 
objections made to this are that the individual shipments 
of goods are small, and that many sidings, turntables, c., 
would have to be altered. In America, however, the 
economic principles of transportation are better under- 
stood, and it is recognised that in many cases it may be 
wise to make heavy expenditures for larger cars, more 
powerful engines, and improvements to the line in order 
to ensure a reduction in cost of transportation. An 
English writer has shown that the amount of coal hauled 
in one ordinary train in the United States would require 
several trains in England, with consequent increased 
blocking of the road and terminals, and increased ex- 
penses of hauling. Whatever may be said in favour of 
the special adaptability of the small English cars to the 
small shipments of general freight, there can be no doubt 
that they are ill-adapted to the efficient or economical 
handling of coal, mineral or bulk freight. The long, 
heavy trains, however, cannot be efficiently or safely 
operated unless equipped with continuous brakes. 

Three significant points in English railway affairs are 
now worthy of careful consideration : First, the introduc- 
tion of bogie cars of large capacity for coal traflic on the 
Caledonian Railway; second, the use of American auto- 
matic couplings for passenger cars on several railways; 
third, the present inquiry into the question of the use of 
automatic couplings for goods wagons. Whether these 
are indications of approaching changes in the methods of 
operating railway traflic, time alone can tell. 


Russta IN CentraL Asta.—The Javalide Russe contains the 
following striking expression of opinion, with regard to the recent 
organisation of itussia’s military forces in Central Asia :—‘‘ The 
new organisation of Siberia and Central Asia will strengthen very 
considerably Russia’s position in those distant regions. When 
once Turkestan is united with European Russia by means of an 
unbroken railway system, a state of things which, according to 
report, is to come about in the near future, and when at the same 
time the Central Asian Railway shall have been put into direct 
communication with the Trans-Siberian Railway system, then all 
the military forces of Russia extending from the Caspian Sea to 
the shores of the Pacific Ocean in the Far East will be united, and 
Russia’s position in Central Asia will become proof. against all 
attacks, It may be remarked here, that the present condition of 
Russian affairs in Central Asia is regarded as being completely 
satisfactory, and as inspiring no fears for the future, All the 
steps taken by Russia are of an exclusively defensive character, 
and the recent organisation referred to above has for its sole object 
that of facilitating the maintenance of tranquillity in the frontier 
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THE THERMAL EFFICIENCY OF STEAM | by the terminal pressure of the steam before the exhaust 


ENGINES. 

Mr. J. Morrow's letter, printed in another column, is 
an interesting and intelligent contribution to the discus- 
sion of this subject, which we will be glad to see continued 
in our columns. It would be too much to hope that it 


can at this date be thoroughly thrashed out; but, if of the | ; 
| main object to point out that if the Institute of Civil 


large number of practical men who very frequently carry 


out boiler and engine power tests, some were to frankly | , 
| they will be followed in this particular to a large extent 


express the opinions formed during prolonged experience 


of the working of our steam plants—not under conditions | 


specially concocted to give results for advertising pur- 
poses, but under the average every-working-day condi- 
tions of greater or less industrial success—then there 
would come to light the data which are necessary on 
which to base a true scientific treatment of the subject. 
Mr. Morrow asks if it be not true that the 
exhaust temperature may be changed by altering 
the conditions of condensation in the condenser, and, 
the answer being very obviously in the affirmative, 
suggests that the Committee’s recommendation to 
measure the heat supply, not from the temperature of 
the actual feed but from that of the exhaust, ‘‘ may be 
more scientific than it at first seems to be.” Of course, 
if the condensing apparatus is to be tested and considered 
as a thing quite apart from the ‘‘ engine,” then the merit 
of the engine must not be judged lower on account of the 
fault of the condenser, or higher on account of superior 
condensation. Without altering the pressure or tem- 
perature in the exhaust pipe where it leaves the engine, 
the condenser and air pump action may be changed so 
as to deliver into the hot well at a somewhat higher or 
lower temperature, particularly in the case of injection 
condensation. The argument in favour of ignoring the 
actual heat supply, and substituting for it an arti- 
ficially calculated heat supply, cannot be more fairly 
stated than thus:—The engine proper begins at 
the stop valve and ends at the exhaust passage, 
and what occurs outside these limits cannot be 
regarded as affecting the efficiency or any other quality 
of the engine itself ; the engine rs Be the steam as it is 
given to it at the stop valve by the boiler, and it exhausts 
it under conditions wholly determined by the condensing 
plant or non-condensing discharge, which is not part of 
the engine ; and the only question in the test of the 
engine is, What does it do with the steam given it and 
taken from it under these co determined conditions ? In 
our article of 18th August we said :—‘ That is because, 
if the exhaust is not actually used to heat the feed to its 
own temperature, still it ought to be made to do so. 
Thus the engine is to be credited not with what it 
actually does, but with what it ought to do.” We quote 
this in order to admit frankly that there is a shade of 
unfairness in it ; it is no part of the supposed duty of the 
engine between stop valve and exhaust passage to 
heat the feed by means of the exhaust; that duty 
belongs to other parts of what Mr. Morrow calls 
the “steam plant.” It is not quite true, on 
the other hand, that the pressure and temperature reign- 
ing in the exhaust passage are dependent only on the con- 
denser action ; both are toa very material degree influenced 


valve opens. Similarly the quality of steam as to pres- 
sure, temperature, dryness, «c., delivered to the engine 
at the stop valve does not depend upon the boiler alone, 
but also depends upon the draught of steam the engine 
takes in proportion to the normal steaming power of the 
boiler. But, letting these smaller points pass, it is our 


Engineers Committee’s directions are generally followed, 


blindly, and that for many years to come they will lead 
to much serious misunderstanding among perhaps the 
majority of practical engineers, who will continue to think 
that the efficiency, as calculated by their rule, includes 
what may be due to condenser and air pump action. 
How many working engineers will understand the idea 
of treating the air pump action as purely ideal and 
wholly as a calculated abstraction, having no depen- 
dence on the actual functioning of the real air pumps which 
they see as part of the mechanism of the engine, and 
whose working they habitually regard as part of the 
working of the engine ? 

Suppose an engineman himself to be as_ highly 
educated in these matters as Captain H. R. Sankey him- 
self, and let the reader try to put himself in the engine- 
man’s place—spending ten or twelve hours a day in 
tending and controlling the engine. Many a marine 
engineer is practically in this position, so that our suppo- 
sition is not a violent one. What we want in settling 
these questions is to get as close to, and as familiar 
with, the actualities as is possible ; and therefore a highly- 
educated engineman spending his whole life in driving 
an engine is the proper arbiter of the question. Now 
would such a one not find it very difficult, or, at the very 
least, very unnatural, to consider the actual efficiency of 
his engine as having nothing to do with the actual func- 
tioning of his air pumps? We have also already pointed 
out the serious practical danger of adopting any system 
that is likely to divert attention from the investigation of 
the efficiency of condensers and air pumps, which, as we 
have endeavoured to explain, may very easily be worse 
than useless members of the whole ‘steam plant ”’ if the 
conditions of their utility be not closely watched. 

Our two main desires, however, are somewhat more 
far-reaching. The first is to knock on the head the 
absurdity of considering the action of any thermodynamic 
engine as a cyclic action, and trying to measure its effi- 
ciency by comparison with a theoretic cyclic operation of 
any sort whatever. The function of engineers is to utilise 
the sources of Nature for the purposes of industry, and 
that is what we try todo. We find in Nature certain 
stores of energy at high potential so to speak; we take 
the energy from these stores, utilise it, and dis- 
charge it after it has done our work—discharge it as 
quickly and freely as we can. We make no endeavour 
to store it up again where we found it, either in full or 
reduced quantity. We cannot utilise the whole of 
what we take out of store. The fraction which we 
do utilise depends in some degree upon the low- 
ness of the potential at which we can discharge, 
and in some degree upon our skill in passing the energy 


through our mechanical appliances. We get heat from 
the sun and utilise itin a partial manner, making no endea- 
vour to send any part of the heat back tothe sun. We 
find water on the hills, and utilise its gravity energy par- 
tially, discharging it at as low a level as we conveniently 
can, and not trying to send any part of it back to the 
hills. We find stores of free carbon and free oxygen, and 
we utilise their energy of separation by burning them 
together, discharging the carbon oxides into the air with- 
out dreaming of trying to disunite any portion of the 
oxygen from the carbon again. Absolutely none of our 
modes of utilising the resources of Nature even remotely 
approach the series of operations that is described as a 
“complete cycle.” The complete cycle is certainly 
always being more or less realised in Nature, but 
never even approximately in Industry; it is never even 
aimed at. The regenerative appliances attempted by 
Stirling, and successfully introduced into industry by 
Siemens, are a step in this direction, but so small a step 
that they do not affect the accuracy of our statement. 
The nearly complete cycles of Nature are of too com- 
plicated a character to have become as yet the subjects 
of close scientific investigation. The complete cycles 
of science are wholly confined to ideals invented by 
savants for the sole purpose of helping to explain and 
demonstrate certain fundamental principles or laws—not 
in the least for any purpose of possible practical applica- 
tion. The principles thereby brought to our knowledge 
may be, and are, of immense practical importance ; the 
method whereby they were discovered or established 
is of no practical importance whatever beyond the dis- 
covery or demonstration itself. 

If we once get rid of this foolish striving after com- 
plete cycles, or their imitation, in so-called theoretic 
engineering, we will at once have taken a great step 
towards intelligent methods of investigating efficiencies. 
Moreover, we will at once get hold of the right tool 
wherewith we may be able to split up a whole industrial 
process like that of a “steam plant,” into whatever 
stages we may find practically convenient—for example, 
separating the furnace stage from the boiler stage, and 
these from the engine stage. 

Considering the engine stage separately in this light, it 
is easy at once to see that it has comparatively little to 
do with heat phenomena—it is only in a subsidiary degree 
that the investigation is thermal at all. The store of energy 
which the engine draws upon—receiving it through the 
stop valve—is a store of resilience, a form of energy 
which has the greatest right to be called mechanical. 
When we find resilient energy stored in a strained steel 
spring, we call it mechanical energy; resilient energy 
in compressed gas or steam is no less mecha- 
nica]. Thermodynamic science has discovered cer- 
tain relations between heat energy and the energy of 
resilience, but that is no argument against calling resili- 
ence mechanical energy. Again, when work is done by 
a hydraulic engine, such as a riveter, in virtue of high- 
pressure water flowing into the cylinder of the hydraulic 
engine and pushing the plunger before it, no one within 
our experience ever dreams of saying that this hydraulic 
engine receives its energy in any other than the mechani- 
calform. Inthe same way the work done up to the point 
of cut-off by the steam pushing the piston in front of it 
in a steam engine is done in virtue of the engine receiving 
energy through the stop valve in the form of mechanical 
energy. The work done after cut-off is done by the 
expenditure of the resilience of the steam, %.¢., of a 
store of mechanical energy. During the expan- 
sion the temperature goes down just as it does 
when a compressed steel spring does work in 
unstraining. The fall of temperature of the steel spring 
is small and that of the steam may be great, but there is 
no difference in kind, only one of degree, between the 
two actions. There is a thermal change as well as a 
mechanical one going on during the expansion in both 
cases ; but if it were not for the extreme delicacy and 
sensitiveness of the substance of saturated steam to 
thermal changes, the whole process could be regarded 
from the purely mechanical point of view just as much 
as can the thrust work of an unstraining buffer spring. 
It is only the subsidiary action of condensation and re- 
evaporation by contact with the metal of cylinder and 
piston that prevents such a purely mechanical treatment 
of the problem being entirely satisfactory. 

This being admitted, it must be clear that the main 
fundamental laws of steam engine action, taking the 
restricted idea of a steam engine as limited between 
stop valve and exhaust passage, must be simple mechani- 
cal laws. The thermal additions that must be super- 
added to these mechanical laws in order to make the 
investigation scientifically complete and exact are in the 
nature of corrections. In some cases these corrections 
may be of serious importance, in others of less conse- 
quence ; but plainly the gist of the whole matter, the 
broad bases of the: whole problem, cannot depend upon 


em. 

If Fig. 1 be ap v diagram of the working substance, 
and it is introduced into an engine in the condition I, in 
which it possesses compressive resilient energy, how much 
resilient energy does it possessin this condition? By the 
universal consent of all mechanical teachers the amount 
of its resilient energy in thecondition I is the area rafined 
vertically and marked R in Fig. 1, where the curved 
upper boundary of this area is the p v line it describes 
in expanding out to the wholly unstrained condition. 
We are here dealing only with the broad outline of the 
subject, and therefore we carefully refrain from compli- 
cating the matter and impracticably lengthening this 
article by saying anything as to the particular nature or 
fcrm of this expansion curve, further than to say that if 
it runs out asymptotically to the axis of zero pressure it 
is still easy to calculate the whole area R. Further, the 
energy entering the engine mechanically by the simple 
pushing in of the volume at I at the pressure indicated 
at I, equals the area rafined horizontally and marked W. 
The sum W + R is the whole mechanical energy received 
by the engine, while the area of the actual indicator card 
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is that utilised in driving the piston. If we consider the 
engine simply as a utiliser of the mechanical energy it 
receives, the ratio of these two gives the efliciency up to 
the piston. If we take the brake horse-power in place of 
the cylinder indicated horse-power the similar ratio gives 
the whole mechanical efficiency. 

Taking the engine as an isolated member of the whole 
steam plant, receiving its energy at the stop-valve and 
discharging part of it at the exhaust, we really fail to see 


ZERI PRESS 


that anything more than this is required as basis for the 
problem of the steam engine. Of course, for a com- 
plete practical theory of the engine, many super- 
added effects must be investigated—clearance, back 
pressure, compression, wire drawing, initial condensation, 
re-evaporation, accelerations of momentum, friction, and 
the influences both of general working expenses, and of 
initial cost. But all these things are minor variations 
superimposed upon the main fundamental idea; and 
indeed, all these effects, except the last two, are totalled 
up and embodied in the inefliciency—i.e., the excess of 
unity over the efficiency—as above defined. 

If, on the other hand, one investigates the steam plant 
as a whole, then it is interesting to—and indeed one must 
—investigate the amount of heat energy generated in the 
furnace, that passed into the water, that sent on to the 
engine along with the mechanical energy, as above 
described, that sent by the engine into the condenser, 
and also what the condenser finally does with what it 
receives. But in that complete survey of the whole plant, 
it will still be desirable not to confound it with any ‘‘ com- 
plete cycle of operations,”’ and it will also be desirable 
to debit the whole plant with the actual heat it receives 
and not with any fancy calculation of what it ought to 
receive. 

Again, if we have to deal with the boiler stage sepa- 
rately, in that case the supply of heat energy to the 
water is an essential and fundamental element in the 
problem, and this supply must be compared with the 
mechanical energy of resilience produced in the boiler 
and passed on through the stop valve to the engine. But 
in the separate treatment of the engine stage we ask, 
humbly in the name of reason and not as a member of 
the special committee of the premier engineering insti- 
tution of the world, why the basis of calculation of this 
almost purely mechanical stage should be taken to be 
the heat supplied—we beg pardon, we should say the 
heat that ought to be supplied—in another stage ex- 
pressly divorced from this one. 

On the subject of judging either the whole plant or the 
engine taken separately, by reference to upper and lower 
limits of temperature in preference to upper and lower 
limits of other governing quantities, we hope to write 
again. Meantime, we hope we may receive new light 
from correspondence in these columns either by way of 
criticism or by further suggestions. 


LITERATURE. 

Egyptian Irrigation. By W. Wittcocks, C.M.G., M. Inst. 
C.E., Managing Director of the Daria Land Company ; 
late Director-General of Reservoirs. With an introduction 
by Masor Hansury Brown, C.M.G., late R.E. Inspector- 
General of Irrigation, Lower Egypt. Second Edition. 
London: KE. and F, N. Spon. New York: Spon and 
Chainberlain. 1899, 

THE national and sympathetic interest at present taken 

in Egypt by the English public should alone make this 

book popular. It is true it deals largely, of necessity, 
in dry figures and statistics, yet notwithstanding this the 
subject and the reputation of the author should render it 
interesting to even non-professional readers. The 
volume before us is the second edition of a book written 
over ten years ago, the value of which at the time was 
much appreciated, although the author had not then had 
the unexampled opportunities since afforded him in many 
directions of acquiring the more correct and varied know- 
ledge with which he now brings the subject up to date on 
many important matters—among others, that of reservoirs 
for the utilisation of the Nile. It is seldom given to an 
author to obtain the unreserved approbation of his con- 
temporaries; but Mr. Willcocks receives from Major 

Brown in the introduction written by him, unqualified 

praise. In ten pages of interesting and pungent writing 

he describes the author’s professional career, and speaks 
in high terms of his qualifications and opportunities. 

Their views and opinions are not in accord on all points, 


' but this merely enhances the value of the eulogy. 


Major Brown cuts away ground from the reviewer’s 
feet; but this better assists us in the appreciation of 
the author’s work. From his introduction we learn that 
Mr. Willcocks passed out brilliantly from the Thomason 
Civil Engineering College at Roorkee, in India, and made 
his mark in the Irrigation Department of the North- 
west Provinces; he then came to Egypt in 1883, as 
one of the band of pioneers who, under Sir Colin Scott 
Moncrieff, worked to evolve from chaos order in the 
methods of Egyptian irrigation. He is mentioned as being 
the first to discover that the Barrages were wrongly 
classed with the incurables. _ As inspector of irrigation, 
his energy and enthusiasm astonished all with whom he 
had to do. He took the lead in introducing and carrying 
out the experiments which paved the way for the abolition 


of the Corvée. Afterwards as Director-General of Reser- 
voirs he conducted studies of the Nile Valley which led 
to the decision to construct the reservoir at Assouan and 
the barrage at Assouat, works of the first magnitude, 
both of which are now in progress. Finally he was 
entrusted with the task of ascertaining the rental 
value of all land in Egypt, the results of which will not 
improbably form the basis of another desirable reform. 
‘“‘ Such an environment of work, acting on natural ability 
to assimilate knowledge’and profit by experience, has 
fitted Mr. Willcocks in an exceptional manner for becom- 
ing an author of unusual authority on the subject of 
Egyptian irrigation. . . . His book is not a book of one 
man’s view, for he has quoted largely from the now con- 
siderable mass of reports written during the last fifteen 
years by those who were his colleagues.” As regards 
this second edition Major Brown hopes, ‘“ for the sake of 
the readers, that they may be many.” ‘A book such as 
this is will ever remain a permanent record of experience 
useful to irrigation officers in all countries, but most 
especially to those who have to control the irrigation 
which is the life of Egypt.” 

The opening chapter of the book contains a descrip- 
tion of the country—topographical, geological, and metro- 
logical. We are told on the authority of Captain Lyons, 
R.E , Director-General of Surveys, that Egypt is occupied 
mainly by a great thickness of sedimentary deposits of 
the cretaceous and tertiary age laid down on the uneven 
and eroded surface of a huge mass of crystalline rock, 
through which peaks of the metamorphic and volcanic 
rocks protrude, and that the Nile Valley, which is practic- 
ally Egypt, has been determined by a line of fracture of 
the earth’s crust in the Miocene period, which is clearly 
traceable from the first cataract tothe sea. A subsequent 
rise of the land converted this ‘ fiord” into the river 
valley, in which was deposited detritus and mud to form 
the cultivatable Delta. The reader is referred to the work 
for further information on this interesting subject, as well 
as for much statistical enlightenment as to the products 
and population of the country, chiefly bearing on subjects 
irrigational. 

The second chapter, in which is included a map of the 
basin of the Nile, gives a detailed statistical description 
of the river, from its sources at Lake Victoria, under the 
equator, to the sea, and in its fourteen tables is embodied 
a compact mass of information as to levels and river- 
discharge of much value. 

Chapters III. to VII. inclusive are devoted to an 
elaborate account of the systems of irrigation—basin and 
perennial—in Upper and Lower Egypt. The informa- 
tion and descriptions are composed of extracts from 
valuable notes and official reports by the author himself 
and many other irrigation authorities, and the reader 
may gather from them some idea of the labours and 
achievements of the irrigation officers in their exertions 
for the improvement of the country. 

Chapter VIII. treats of the all-important matters of 
drainage and land reclamation, and we note that in Egypt 
as elsewhere the burning question crops up of the destruc- 
tive influence of salt eftlorescence under perennial irriga- 
tion, accompanied with imperfect drainage. 

In Chapter IX. are described the famous barrages of 
the Nile, and the principles and details of working them. 
The reports on this subject, and the history of their 
improvements, are most instructive. 

An interesting chapter on the Nile in flood follows. 
The methods of protecting the lands from the destructive 
effects of breaches in the banks are similar to those 
adopted on the Mississippi and the Indus. The flood 
levels over those of the country vary from 1 metre in 
Upper Egypt to 3} metres in Lower Egypt, and the 
danger of breaches lies more in the weakness and 
erroneous construction of the culverts than in the banks 
themselves. In connection with this subject is described 
the evils of the Corvée system, and the author’s experi- 
ments towards its abolition by the substitution of an 
establishment guard under the Irrigation Department. 

Engineering details of regulators, gates, and locks 
form the subject of Chapter XI., and the duty of water, 
with the methods of lifting it, from the old ‘‘ Shadoof” 
to the modern pump, are briefly treated of in Chapter 
XII., along with other agricultural details. In this 
chapter we learn that navigation in Egypt has no friends 
in authority except the Irrigation Department. It is 
ordinarily much discouraged by the Government in order 
to compel traffic to move along the railways, which are 
practically a Government monopoly. A description of 
the “ Corvée” and the laws of the Canal Administration 
occupy the next chapter. 

This brings the reader to the last and most important 
chapter of the volume—that on Reservoirs. This is a 
subject on which the author, as Director-General of 
Reservoirs, expressly appointed by the Egyptian Govern- 
ment for the study of the subject, is eminently qualified 
to treat. Itis, indeed, through the means of his report, 
and on his designs, that the great Assouan Dam is now 
being constructed across the Nile, and the highest inte- 
rest in this country, both professionally and financially, 
is centred on its success. THE ENGINEER has from time 
to time devoted space to fragmentary notices of the 
author’s designs for this great reservoir, and the reader 
is advised to study the whole subject at first hand in the 
condensed description given by Mr. Willcocks himself in 
this Chapter XIV. The use of metrical dimensions in 
the work will prove a little irksome to readers not accus- 
tomed to think in French units. Eleven useful appen- 
dices and a copious index completes the volume. 


Tue report of the United States Commissioner of 
Patents, for the year ending June 30th, 1899, says that 35,352 
applications for patents, 2292 applications for designs, 91 applica- 
tions for re-issues, 1610 caveats, 1861 applications for trade marks, 
612 applications for labels, and 112 gree for prints, were 
received, 23,550 patents were granted, including re-issues and 


designs ; 1406 trade marks, 372 labels, and 76 prints, were registered. 
The total receipts of the office were 1,209, 
penditure was 1,148,663 dols, 


dols,, the total ex- 


HARBOURS AND WATERWAYS. 


THE PARLIAMENTARY SESSION, 

Theonly Bills introduced this session relating to harbours and 
docks, over which there was much fighting, were those relating 
to theClyde. The Clyde Trustees promoted a Bill for obtaining 
power to construct two docks—one at Clyde bank, on the 
north side of the river, and the other at Shieldhall, lower 
down on the opposite side. The Corporation of Renfrew 
again brought forward their scheme for a dock on the Clyde, 
at Renfrew, a little higher up than the Shieldhall site. Both 
Bills came before the same Committee of the House of Lords, 
and after several days’ hearing, it was decided that both 
should proceed. In the House of Commons, fifteen days were 
occupied in hearing the evidence, the contention resting 
between the respective merits of Shieldhall and Renfrew ag 
sites for the additional accommodation that it was admitted 
is required. In the end, the Committee rejected the Shield. 
hall dock of the Clyde ‘I'rust, and passed that at Clyde 
bank ; and they also passed the Renfrew dock. Last year, 
the promoters of the Renfrew scheme were successful in the 
Lords, but failed in the Commons. The case of the Clyde 
Trustees was rendered rather difficult, owing to the fact that 
in opposing the Renfrew Bill of last session, evidence was 
brought forward by the Trustees to prove that there was 
sufficient surplus dock accommodation on the Clyde to pre- 
vent the necessity for any further increase for many years to 
come. The area of the Renfrew dock is to be sixteen acres, 
and the estimated cost £335,000, including £60,000 for a 
graving dock. The Clyde bank dock, when constructed, will 
add nineteen acres of water space to that already provided 
by the Clyde Trust and 1800 yards of quay. 

The only real opposition to the Bill promoted by the North- 
Eastern and Hull and Barnsley Railway companies jointly, 
for the construction of a deep-water dock on the Humber 
below the Alexandra dock, came from the Corporation of 
Hull, who were anxious to obtain some guarantee that the 
construction of this joint dock should not lead to the ultimate 
absorption of the smaller company by the North-Eastern, 
They also claimed to have a Corporation representative on 
the joint Board, and alleged that the thirty acres which had 
been left to the Hull and Barnsley Company adjacent to the 
Alexandra dock was not sufficient for the proper development 
of traffic. Other minor matters of difference related to level 
crossings, and the working of the dock traffic with the public 
trade. The opposition was continued in both Houses, but 
the Bill was passed, the demands of the Corporation, which 
were not arranged, being rejected by the Committee. 

The Bill promoted by the Aire and Calder Navigation 
Company for obtaining powers for widening the Goole and 
Knottingley Canal to accommodate the increasing traffic; 
for giving parliamentary sanction to alterations in the con- 
struction of the canal now being made for connecting the 
Aire and Calder system with that of the South Yorkshire 
Navigation ; and for making a lock into the Dutch River for 
use by the boats coming down the new canal, and for other 
works required on the canal, was opposed by the Goole Dis- 
trict Council, the Hatfield Chase Drainage Commissioners, 
the owners of the Dutch River, and the North-Eastern 
Railway Company, but passed the Committee subject to 
certain obligations with regard to the working of the existing 
swing bridge over the Dutch River. These were considered 
so onerous by the promoters that they decided to withdraw 
the part of the Bill relating to the new lock, and in this 
amended form the measure passed through the House of 
Lords as an unopposed Bill. 

The Bill promoted by the Town Council of Hastings passed 
as an unopposed measure. By this Bill the Corporation are 
authorised to guarantee £3000 a year in order to enable the 
Harbour Commissioners to raise a further sum of £100,000 
to complete the works of the harbour, which were commenced 
two or three years ago, but which have been at a standstill 
for some time for want of funds to complete them. Before 
the money is paid the harbour is to be completed to the 
satisfaction of an engineer appointed by the Corporation. 

The Bill for obtaining powers to construct a tramway 
across the estuary of the Ribble for connecting Southport 
and Lytham was rejected by a House of Lords Committee. 
The headway under the girders which was to carry the tram- 
way across the navigable channel was to be only 103ft. 
above high water, and this the Board of Trade reported as 
insufficient for the navigation of vessels to and from the dock 
at Preston. The Board also reported that the existing 
facilities at Lytham for boats engaged in the fishing trade 
would be seriously affected by the tramway. The Bill was 
opposed by the Corporation of Preston. 

The Bill promoted by a company for acquiring and re- 
modelling Maryport docks was rejected by the House of 
Lords Committee, before whom it came, on the ground that 
the interests of the bondholders and mortgagees were not 
sufficiently protected under the clauses of the Bill. The 
proposal of the company was to purchase these lands at a 
certain proportion of their market value, and to issue pre- 
ference shares making up the remainder of the value. The 
docks are now vested in the Harbour Commissioners under 
an Act passed in 1894, the full value of the property being 
£314,696. There are two docks, one covering 2% acres, and 
capable of taking vessels up to 800 tons; the other six acres, 
with 25ft. under lock sill at spring tides, and 19ft. at neap. 
The company proposed to reconstruct the small dock and 
increase its area to 7? acres, with a depth of 29ft. over the lock 
sill at spring tides, and 23ft. at neap tides, and having 29,800 
yards of quay space. 

This Bill having been rejected, the scheme for construct- 
ing a new deep-water dock at Workington has been revived, 
the proposal being to deepen the channel and enlarge the 
Lonsdale Dock on lines similar to those proposed for che 
dock at Maryport. The parties concerned are the Corpora- 
tion of Nottingham, who are to subscribe £150,000; the 
Lowther Trustees, the present owners of the docks; and a 
London syndicate. 

Hull,—An extension of 74 acres to the Alexandra Dock of 
the Hull and Barnsley Railway Company has recently been 
opened. The Alexandra Dock has an area of 46 acres, with 
two miles of quays. The new dock, which is the shape of an 
equilateral triangle, has half.a mile of quays. This new dock 
is intended principally for coaling purposes, and will double 
the present coaling capacity. The east and north quays are 
to be fitted with fixed and movable coal hoists, so that 
vessels may be loaded from two hoists at the same time. 
The walls of the dock, which are 36ft. Gin. high, are con- 
structed of concrete, the upper part being lined with blue 
Staffordshire bricks. The docks have been carried out 
under contract by Messrs. Whittaker Brothers from the 
plans prepared by and under the direction of Mr. Pawley, 
the company’s engineer. 
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THE GREAT CENTRAL RAILWAY FROM 
LEICESTER TO RUGBY. 

CoNTINUING our route south of Leicester, the Great 
Central crosses over the London and North-Western 
Railway at about five ‘miles from the town. The 
transit is effected by a plate girder through bridge, 
thrown across the lower line at an angle of skew of 53 
degrees 30 minutes. There are some features in connec- | 
tion with this structure which confirm the more modern 
practice of constructing double track railway bridges, | 
which will be apparent from the working drawings | 
we are enabled to place before our readers, and the 
description with which they are accompanied. A plan 
of the bridge, one half of which represents the founda- | 
tions and the other the superstructure, is given in Fig. 1. | 
The angle of skew increases the span on the square from | 
52ft. 6in. to 65ft. 4in. on the ekew or face line of the 
bridge, and similarly the width of the abutment on the | 
square of 39ft. 3in. becomes 45ft. in a direction parallel | 
to the metals of the London and North-Western 
Railway. From newel to newel of the two splayed | 
wingwalls of the same abutment the total length is a 
little short of 100ft. Both in Fig. 1 and in the general 
elevation in Fig. 2, the arrangement adopted with respect 
to the different splays, lengths, and dimensions of the long 
and short wingwalls, is clearly indicated. In the elevation 
the total heights of the two newels is by no means the | 
same; but the heights above the points, where the slope | 
of the embankment tails round to meet the ground level, 
are identical. 

A couple of transverse sections, north and south, are 
given in Figs. 8 and 4, from which it will be seen that 
each track is carried by its own pair of girders, and that 
the one pair is perfectly independent of and unconnected 
with the other. Between the edges of the continuous 
upper and lower flanges of the two central girders there 
is a clear space 15in. throughout their with faneth. One 
of the older methods of carrying a double track was to 
employ only two main girders, which was attended with 
the disadvantage of necessitating the use of heavy cross 
girders of long span. This objection would not perhaps 
have the weight attached to it but for the fact that an 
increase in the span signifies a corresponding increase 
in the depth; and in cases which are continually 
occurring, where the headway is limited, the adoption 
of some other description of superstructure fre- 
quently becomes unavoidable. The example before 
us ‘furnishes so excellent and appropriate an_illus- 
tration of our meaning that we may possibly be 
justified in further alluding to the subject. On referring 
to Figs. 3 and 4 it will be found that the distance on the 
square between the centres of the two side main girders, | 
including the space between their pair of central neigh- 
bours already mentioned, is 35ft. 6in. This dimension 
would have been the length of the cross girders, had the 
central main girders been dispensed with, and there 
would also have been a proportionate augmentation of 
the depth. In the present design the cross girders have 
@ span, or rather a total length, of 16ft. 3in., and a depth 
of 1ft. 7in. Another method consisted in the employment 
of a central girder, constructed to carry its double load, 
and a third in which a pair of girders were placed at the 
centre of the bridge, and strongly braced together by 
vertical diaphragms and cross ties. While both these 


systems, equally with the more modern one, allow of the 


event of a train being derailed on either track, the results 
of the accident would not extend to more than the one 
line of way. On the systems where a single central, or 
two central main girders braced together are used, a 
serious derailment would probably involve the downfall 
of the whole superstructure. 

The longitudinal half section on the skew, with a 
skeleton elevation of the main central girder in Fig. 5, is 
taken at the line G G, drawn through the left abutment 
in Fig. 1. Ata depth of 7ft. below the ground level, the 


the rail bearers rest. Provision for drainage and the pre- 
vention of the accumulation of water at the back of the 
walls is made by the intrcduction of a layer of dry linin 

consisting of coarse hard rubble 12in. in thickness, an 

by the laying of a pipe 3in. in diameter through the 
abutment wall, as shown in the accompanying cross 
section. There are four footing courses, the lowest 
having a height of 1ft., and the other three of 9in. each. 
The cross section E E in Fig. 6 is made through the long 
right-handed wingwall in Fig. 1 just at the back of the 
newel. Cross sections of the wingwalls along the 
lines lettered B B, C C, D D, in Fig. 1, are represented 


| in Fig. 7. They havea batter of 1 in 6, a slope of 1} tol, 
| and are surmounted by a chamfered blue-brick coping, 
| 1ft. 5in. by Sin. by Gin. in depth, and the whole of the 


Fig §. 
Section through G G. | 


-— 


Skew Span 65310/2 —+ 
LENWRY Rail level | 


external work is faced with Staffordshire brindled brick. 
The embankment leading on to the bridge is on a gradient 
of 1 in 176, rising in the direction of Rugby. 

An inspection of the plan of girders in Tig. 8 will 
enable our readers to form a better idea of the general 
arrangement of thesuperstructure of the Central Railway 
bridges, as cur descriptions and il-ustrations, so far, have 
had reference almost altogether to the infra-structure. 
There are shown in Fig. 8, two exterior main girders 
A A, 75ft. 1}in. in total length, and two interior or central 
girders B B, each 73ft. 2}in. long. The difference in the 
lengths is due to the necessity for bevelling off the acute 
alternate quoins of the abutments upon which the outside 
main girders are bedded. All the cross girders are of the 
same length, and are lettered C C, while the rail bearers 
are marked by D D, and the end or odd ones by E and F, 
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GREAT CENTRAL RAILWAY-BRIDGE OVER THE LONDON AND NORTH-WESTERN RAILWAY, NEAR LEICESTER 


lowest footing course of the abutment from front to the 


reduction of the headway when required, the first of them | back of each of the counterforts has a width of 20ft., 
increases the number of drawings, and the second adds to | diminishing to 14ft. at the under surface of the bedstones 


them a considerable amount of practical constructional | 


by successive offsets of halfa brick in thickness. A cross 


work in causing the two main central girders to act asone. | section on the square of the abutments along the line 


There is one contingency, which we are happy to be able to | 


F F is shown in Fig. 6. Both the abutments are 


state is of so very rare occurrence on Englishrailways, that | built precisely alike, which is not the case with 
it might almost be treated as a negligible quantity where | the wingwalls, and have a thickness at top of 


bridges are in question. It is that of derailment. In | 
| of the neat work above the footing courses. The 


cases such as that represented in the transverse sections 


4ft. 6in., increasing to 6ft. at the commencement 


in Figs. 8 and 4, where the tracks are separate and dis- total height of the abutments is 25ft. 3in. inclusive of 
tinct from each other, it is more than possible that in the | the depth of the small bedstone upon which the ends of 


which are 5ft. and 5ft. Sin. in length respectively. A 
general elevation of the outside and inside main plate 
girders is shown in Figs. 9 and 10, from which it appears 
that the former are of uniform depth throughout, while 
the two latter have a curved upper flange. Both girders 
have the same depth of 7ft. at the centre, but that of the 
inside examples diminish to 5ft. at the extremities, where 
the last vertical stiffeners and web cover occur. Enlarged 
details of these main girders are fully given in Figs. 
11—17. In both, at uniform distances of every 4it., 
which vary a little towards the end of the girders, vertical 
stiffeners are introduced, which are differently built up 
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according to their position. Where they act simply as 
stiffeners to the web, or in addition as cover plates 
to the joints in the web, they consist of tee steels 
6in. by 4in. by }in. in thickness. But when, as happens 
at intervals of every 8ft., the cross girders are 
attached to them, the tee steels are replaced by a pair of 
angle steels 4in. by 4in. by $in. and long vertical packing 
sirips ;‘;in. thick. In Fig. 11 the half elevation is that 
of the outside of the central or inside girders, and conse- 
quently the cross girders 
do not appear, but the 
mode of connecting them 
with the main girders is 
shown in Fig. 12. The 
thickness of the web 


€ 


sunk. All the wrappers are double, and have a thickness 
| of gin. in the horizontal plates, and of jin. in the angle 
| steels. A complete cross section through the centre of 
one of the independent tracks is represented in Fig. 18. 
As the main girders have been already fully dealt with, 
we may turn our attention to the remaining details 
of the structure. Commencing with the cross girders, a 
section of which is given in Fig. 20, marked A, they are 
composed of a single upper flange plate Ift. 3in. by ;';in., 


Fig 3. 
Transverse Section North. 


plates vary from }in. to 
jin. in the central and 
from }in. to ;;in. in the 
outside girders. At the 
centre the cross sections ; 
of both descriptions of ~ 
main girders are identical. : 
The upper flanges are 


- Square Span 32 


LAaNWRY Rails 2/8 18" 


composed of three hori- = 
zontalplates1ft.9in. wide 

by jin. in thickness, and Reduced level 200-00 | 

a pair of longitudinal angle 
steels 4}in. by 44in. by }in. Fig 4. 


The only difference be- 
ween the upper and lower 
flanges is that the horizon- 
tal plates of the latter are 
increased to 2ft. in width. 
The ends of the girders 
are differently arranged, 
one being rounded off with 
a radius of 2ft. 9in. and 


Transverse Section South 
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the lower part strength- 
ened by double gusset 
plates 1}in. thick and 
ieces of Zin. packing. In 
tig. 16 the horizontal 
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planes are taken through 
the lines AA and B Bin 
Fig. 14, and sufficiently 
indicate the manner in 
which the ends of the outside girders are strongly se- 
cured over the bearings. A reference to Figs. 12 and 
15 will point out that the cross girders do not depend 
solely upon the lower flange of the main girders for 
their attachment, but that they are connected with them 
throughout their whole depth by tapering plates din. 
in thickness and angle steels 3}in. by 3}in. by din. All 
the vertical stiffeners, whether tee or angle steels, are 
Joggled at their ends over the main longitudinal angle 
steels. 

The joints in the flanges of the girders are few and far 


End Elevations of Main Girders. 
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BRIDGE NEAR LEICESTER—CROSS SECTIONS 


and a pair of angle steels 4in. by 3in. by $in. The lower 
flange is similar, except that the thickness of the plate is 
éin., anda solid web ,°,in. thick completes the design, which 
measures lft. 7}in. over all in depth. It may be noticed 
that the length of the flange plates is not the same, as the 
upper measures about 13ft., and extends only as far as 
the sloping ballast plates 1ft. 3in.deep by fin. thick. The 
flooring or platform consists of T steels 6in. by 3in. by }in. 
—see Fig. 19—upon which are riveted by rivets jin. 
diameter and with a pitch of 6in., the floor plates 4in. in 


which the rail bearers are in elevation, and including the 
terminal lengths E and F, already mentioned when 
describing Fig. 8. It will be observed that the depth ig 
increased over the bearings so as to cause the raj] 
bearers to bed at practically the same level as the main 
girders. The whole of the metal work in the bridge is of 
steel. All rivet holes are drilled, and all rivets, unlegs 
where otherwise specified, are jin. in diameter, spaced at 
a pitch of 4in., and are countersunk at bearings, and 
wherever else, as shown on the drawings, and the edges 
of all plates are planed true. The main girders are built 
with a camber of l}in. throughout, are bedded upon three 
thicknesses of hair felt, and are bolted down to the bed 
stones at both ends with lin. bevis bolts, as shown in 
Fig. 23. It may be mentioned that in the cross girders 
the pitch is reduced to 3in. 

In our last article we published an engraving representing 
a view taken along the tracks of the Braunstone Gate Bridge, 
situated at a short distance to the south of Leicester, 
We reproduce on page 211 a photograph, which is a 
street view, and shows to great advantage the salient 
features of this handsome and important structure. In 
this instance the girders belong to a different type than 
any previously described and illustrated. A reference to 
our former articles will point out that in those examples 
the diagonal members of the web extended only across 
single vertical panels, without intersecting any other 
members of the girder ; but in the present instance they 
extend across two panels, and necessarily intersect the 
intermediate vertical members. To some extent the 
girders of the Braunstone Gate Bridge may be regarded 
as a modification of the type adopted for the Northgate- 
street, Trent, Soar, and other bridges on the northern 
section of the Great Central Railway. American en. 
gineers sometimes term the system of construction in 
the photograph by the name of “ Linville” trusses, of 
which a very fine example, 420ft. in span, has been 
erected over the river Ohio. Strictly speaking, the 
booms in the Linville trusses are both horizontal, 
but in our opinion the curvature of the upper boom 
very much enhances the general appearance of the 
structure. 

Between Leicester and Rugby the first station from the 
former town is Whetstone, situated at a distance from 
it of nearly five miles. Ata quarter of a mile north of 
this station, the line crosses over the main road by a 
steel plate girder bridge, 40ft. in span on the square, and 
at an angle of skew of 81 deg. 30 minutes. The bridge 
belongs to the through type, has a width in the clear of 
26ft. between the parapet girders, which are supported 
on brackets riveted up to the main girders, and is built: 
of brickwork coped and capped in the same manner as. 
other similar structures erected along the line. 

It is at East Leake that the heaviest cutting occurs in: 
the whole of the northern division of the Great Central 
Railway. It is a little over halfa mile in length, and 


thickness, which are covered by a thick layer of Clifi’s ' involved 820,000 cubic yards of excavation. This 
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between, as might be expected, considering the span of 
the bridge, and that the maximum length of the flange 
plates, 2ft. in width, is nearly 40ft. In the design of the 
flange joints, as well exemplified in the enlarged plans in 
Figs. 11 and 14, the ‘‘ group” principle adopted allows 
of the three joints in the plates, and in one of the hori- 
zontal angle steels, to be covered by the same wrappers, 
which are all 7ft. in length. The minimum distance 
between any two joints, each one in a;different plate, or 
angle steel, is not less than 14in. Where the rivets are 


asphalt. Each rail bearer has an upper flange built up 
of a plate 9in. by ;°;in., and a lower flange with a plate 
llin. by }in., together with an upper and lower pair of 
longitudinal angle steels 4in. by 3in. and fin., and a web 
plate of 4in. in uniform thickness. The rail bearers, 
which are 5ft. apart from centre to centre, are riveted in 
between the cross girders by angle steels 4in. by 6in., and 
4in. packing pieces. 

A plan to an enlarged scale of the whole of the system 
of flooring adopted is represented in Fig. 20, and Figs. 


hatched on the plan of the joint, they are to be counter- 


21 and 22 are sections, along the line HH and GG, in 


quantity, large asit is, is far surpassed by the contents of 
the great; Whetstone embankment, which is about three 
miles long and required no less than 820,000 cubic yards 
of material to make it up. Shortly before reaching thc 
third station, Lutterworth, which is thirteen miles from 
Leicester, the railway is carried over a diversion of the 
main road by an arch bridge of brickwork at an angle of 
skew of 86deg. It has, similarly to the example last 
described, a span on the square of 40ft., amd is built 
partly in cutting and aged in embankment ; in fact, on 
sidelong ground. The arch has a rise of 13ft. 4in., 
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a length from face to face of 29ft., a depth at the crown 
of 1ft. 10}in., and at the springings of 2ft. 7}in. 

After leaving Lutterworth, and arriving within a mile 
and a-half of our goal, the town of Rugby, the railway 
crosses the river Avon by an arch bridge on the square, 
which is embedded in a lofty embankment. Were it not 
for its comparatively large span, and other proportions, 
it might be almost termed a long culvert, since its total 
length under the bank, from face to face, is 223ft. The 


arch has a span of 45ft., a rise of 18ft., is struck from a 


radius of 23ft., and the whole of the external work is faced 
with approved brindled bricks. 

It is now some years ago since the danger of con- 
structing the junction of branch lines on the same level 


as that of the main lines to which they were connected | 


was recognised and acknowledged by railway engineers 
and traftic managers. In order to remove this source of 


this method was adopted by the Great Northern Railway | 


at one of their junctions near Finsbury Park station, 
along which the trains pass coming from Broad-street 
on to the Great Northern Company’s line. This arrange- 
ment was adopted by Mr. Edward Parry for the Bulwell 


north junction of the Great Central Railway. The | 
principle consists in so laying out the lines that one of the | 


tracks of the branch railway passes under both the 
main line tracks, which involves the building of an 


extra bridge, but the cost of this is nothing compared | 


with the safety ensured. There is also a similar mode of 


eril to both passenger and goods trains, the “ Burrowing | 
Junction” method of joining lines of this description with | 
the main lines was introduced. If we do not mistake, | 


| AMERICAN IRON DEVELOPMENTS. _ possesses a reserve of ore equal to a million tons per 
—_— | annum for two generations to come. There are now in 
| Tue movement which has resulted in the virtual con- the Lake Superior region thirty-five more active mines 
| centration of the American iron and steel industry in the than a year ago, when there were sixty-nine, and 
| hands of half-a-dozen gigantic corporations has led also the present number will be increased by a dozen others 
to another development of significance. All the great | by the beginning of another season. Many of these new 
manufacturing concerns have of late been buying up | mines are old properties that had been abandoned as 
| mines in order the better to compete with one another | valueless five, ten, or twenty years ago, and have long 
and with all other comers, native and foreign, in the fight | since fallen into decay, their shafts filled with water, 
for supremacy. Strictly speaking, this movement is a their villages become deserted, their buildings crumbled 
logical outcome of the principle upon which the com- | to ruins. A dozen villages in the lake country that have 
| panies have been formed. It carries that principle from | not breathed the breath of life for ten years are now 
the sphere of manufactured iron to that of the raw | suddenly prosperous with every probability of a long career. 
/ material, and obviously strengthens the position of the |The National Steel Company is determined not to be 
companies which follow it out. The initiative was taken behind the others. It has bought, among others, the. 
| by the Carnegie Company prior to the mania ; and we are | Chapin mine of the Menominee Range. The Republic 
| probably not wrong in concluding that the Carnegie | Iron and Steel Company, which consists of a number of 
Company owes much of its present strength to the fore- | rolling mills and similar concerns in the north, west, and 
sight of its founder in this respect, and that it is the south of the States, has shown activity in the same 
conviction of the Carnegie Company’s power resulting direction ; and the American Steel and Wire Company, a 
| therefrom that has caused the other industrial agglomera- vast trust, which controls practically all the steel wire 
tions to follow its example. We know certainly that the | and nail output of the country, has also been a buyer of 
activity of the Pittsburg firm has compelled the others mines and of steamships for carrying its ores to the 
to move and to buy up properties in the Lake Superior | foundries controlled by the company. 
and other regions just to prevent all the desirable mines | This provision which the big ‘‘combines” are making 
in the market from passing into the hands of this one | for the future is a thing that, from the point of view of 
serious rival. The Carnegie Company began the acquisi- | the companies themselves, has everything to recommend 
tion of iron-ore bearing ground in the Gogebic, Marquette, | it, though one fails exactly to see where the consumers 
and other ranges of the Lake regions, five years ago, and | come in, unless it be in the economies of working thus 
| is now in possession not only of mines that are able to made possible, coupled with the rivalry between the 
| supply its needs of 4,000,000 tons a year, but of others trusts. It may be accepted as indubitable that without the 
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junction with the Metropolitan line near the station at | which will be quite equal to any extension of the business 
Farringdon-road, and a large number of the same type in | for very many years to come. Prior to its absorption by 
different parts of the country. It is difficult to state | the Federal Steel Company, of which it has now become 
which is the most important of the numerous bridges | the mining branch, the Minnesota Iron Company was in 
which have come under our notice upon the northern | the market for iron mines. But it was content, for the 
division of the Great Central Railway. Those having the | most part, to sit back and wait for owners of mineral 
longest span are the bridges over the Midland Railway | lands to come to its terms. The buying of mines by 
and the river Trent at Nottingham, and over the street Messrs. Carnegie and Oliver, we are told, did not excite 
and river Soar at Braunstone Gate, Leicester, and over | the Minnesota Company until the Carnegie interests went 
Northgate-street in the same town, of which full particu- | into its field at Ely, Minnesota, and bought the Pioneer 
lars and working drawings have been published. | for 100,000 dols. higher price, and a greater royalty per 
_ The permanent way of the Great Central Railway | ton, than the other had been willing to pay. The mine 
is laid with steel rails, 30ft. in length, and weigh- had been thrown at the Minnesota Company time and 
ing 86 lb. to the yard, fixed in cast iron chairs time again, and though it would have paid the purchase 
52 Ib. in weight each, which are secured to the cross price by a few years of the profit resulting to its rail- 
sleepers by alternate spikes and treenails, the cross | road from the haul, it refused to consider the offer. 
sleepers being spaced 2ft. 9}in. from centre to centre, and Then the Carnegie Company went to the Marquette 
2ft. at the joints. All the stations on the line are now Range and bought for nearly 4,000,000 dols. the properties 
practically finished, excepting the Nottingham Central of the Lake Superior IronCompany. On the Menominee, 
Station. The roofs are of steel, and the glazing of those | again, it took options for a score or so of mines that had 
on the northern section, including the stations of Bulwell, | been abandoned ten or a dozen years, and the Federal 
Buddington, East Leake, and others, is that known as | Steel Company, with which the Minnesota Company had 
Mellowes and Co.’s patent “Eclipse” roof glazing. | by this time become amalgamated, decided that it was 
The platforms of the larger stations, such as Notting- | time to move. It has not been slowin making up for 
ham, Leicester, and Loughborough, are paved with con- | lost time. Within the past three months the Federal 
crete slabs, and those of the smaller stations are covered | Steel Company has acquired options and exploration 
With granite chippings. rights on mineral-bearing lands, or has bought outright 


_ We take this opportunity of once again expressing our | eighty-four tracts on the Menominee Range alone, besides 
indebtedness to Mr. Edward Parry, M. Inst. C.E., the | a number of others on the Marquette. Heretofore the 
engineer-in-chief for the Northern division of the Great | company has refused to consider any mining property 
Central Railway from Annerley Junction to Rugby, for | that was not on the line of its own railroad, evidently 
the valuable drawings, photographs, and information | regarding the profit in the haul to the lake as of more im- 
with which he has so generously and courteously sup- | portance than that of mining. Now it is buying mines 

for the ore alone. The conipany at this moment 


plied us with. 


rivalry consumers would share little enough in the 
economies of working. It is now tolerably certain that 
the attempts made to secure the fusion of the huge plants 
named, thereby to concentrate the iron and steel industry 
of the United States into one colossal undertaking, have 
not been successful; and it may be remembered that when 
the rumours of such a fusion were circulating freely we took 
the liberty of doubting the possibility of the thing because 
of its magnitude, and the innumerable antagonistic in- 
terests which would have to be reconciled before there 
could be any hope of success. It is good for the industrial 
expansion of the United States that the difficulties are 
insuperable ; because control of such an industry as this 
by one corporation would have a blighting effect upon 
enterprise, which is an essential to progress. Even as 
itis,with the great corporations ina large measure atrivalry, 
not much consideration has been shown for the consumer. 
It would be unfair to lay all the blame for the recent rise 
in prices upon the combinations, because that would 
involve the elimination of the speculators, who have 
made themselves felt to some purpose of late. On the 
other hand, it is absurd to maintain, as we have seen it 
maintained by some of the friends of the trusts, that the 
rise in finished goods has been dictated solely by the 
advance in raw materials. The disproportion between 
the two makes this assumption preposterous. Bessemer 
at the end of July was 21 dols. per ton, against less 
than 11 dols. on December 31st; rails were 30 dols. 
against 18 dols.; tin-plates, 4.37 dols. per 100 Ib., 
against 2.87 dols.; steel plates, 2.50 dols., against 
1.25 dols.; sheets, 3 dols., against 1.85 dols.; and so forth. 
The advance in pig iron has affected these commodities, 
and in the case of tin-plate the price of tin is an addi- 
tional factor. But allowing for higher wages, for the 
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firmness induced by the trade activity, and for any other | learn from the traction engine! I compare their present-day | undergear within 5in. of the ground. The manufacture 
y < y position with the position of traction engine buiiders twenty-five | see to this, Even motor vans may at times get into soft | Ws 
’ 


influences which suggest themselves, it is still incontest- 
able that a large percentage of the several advances 
detailed is attributable to the arbitrary action of the trusts. 
It is incontestable that at present levels there can be 
no hope for an indefinite prelongation of manufacturing 
briskness. Up to a certain point, given a healthy con- 
dition of trade generally, a hardening of quotations does 
no doubt stimulate the placing of orders. Beyond that 
point the influence is deterrent ; and it would appear from 
all the indications, that that point has now been passed. 
The pig iron production is larger than ever it was before, 
and the orders on hand are considerable, so that 
activity is ensured for some months to come. 
Bat we find the Jron Age writing thus :—‘ It has 
been a matter of surprise thus far there have been few 
indications that high prices have adversely affected con- 
sumption. Probably the fact that deliveries have been 
at a much lower range of values may explain it. Quite 
recently, however, a number of instances of holding over 
enterprises have come under our notice. They are insig- 
nificant when compared with the large amount of new 
work coming up, and in the fearful pressure for deliveries 
are lost sight of, but they may be the forerunners of more 
important developments late in the year.” Our New 
York contemporary prefers not to commit itself—and 
quite naturally—to too uncompromising an inference from 
this latest development, but we ourselves need not blink 
its real incidence. And if the contemplation of 
America’s situation in this respect should cause us 
elation, it may be well to remember that identically 
similar conditions rule here, and that in the matter of 
fresh work to replace that which is being finished and 
delivered, we, too, are experiencing a slackening off, which 
will become more pronounced before long, unless en- 
couragement is given in the shape of more reasonable 
quotations. Figures of the output of pig iron in America 
in the first half of the current year have been given in 
these columns. They are interesting as showing how 
easily the States has outstripped us in the manufacture of 
pig, and also as affording proof of the industrial activity. 
For the half-year the quantity made was 6,289,167 tons 
gross, against 5,904,231 tons for the second half of last 
year, and 5,869,700 tons for the first, an improvement of 
6°5 per cent. and 7 per cent. respectively. The American 
Iron and Steel Association is our authority for 
these totals. The statistics, it should be underst»od, 
do not include pig iron sold and not removed from 
the furnace bank, or pig iron in second hands, or that 
manufactured by rolling-mill owners for their own use. 
The stock unsold in the hands of manufacturers or 
their agents, on June 30th, 1899, amounted to 81,220 
tons, against 571,577 tons on June 30th a year ago, 
and 291,233 tons on December Ist, 1898. If the quantity 
in warrant yards is added to the above stock, there is a 
total of 127,193 tons found, against a similar total at the 
opening of the year of 415,333 tons. Not only has the 
enormous production of 1899—6,289,000 tons—gone into 
consumption, but manufacturers’ stocks are smaller by 
210,000 tons than they were at the opening of the year, 
and the quantity on the market in manufacturers’ hands 
or in warrant yards is 288,000 tons smaller, pointing to 
the consumption during the first half of 1899 aggregating 
fully 6,577,000 tons. 

At the present time the furnaces in blast show some 
increase on June, so that it is quite within the bounds of 
possibility that the production for the whole year will 
reach or come close to 13,000,000 tons, or about 1,250,000 
tons more than in 1898. But this depends upon the 
maintenance of activity. Many of the furnaces now pro- 
ducing must be put out if prices fall, and prices are likely 
to fall and the output of pig to diminish if the develop- 
ment noted by the Jron Age becomes pronounced. It is 
to be remembered that the Presidential election is ap- 
proaching, and there will be a setback months ahead of 
that event even if nothing happens in the meantime to 
precipitate the movement. 


LETTERS TO THE EDITOR. 
We do not hold the opinu 
(We do opinions of our 


AUTO-CARS TRIALS AT LIVERPOOL. 


Srk,--These remarks and impressions are solely in reference to 
the hill-climbing trials on July 3lst. Tuesday’s and Wednesday’s 
distance trials I was-unable to be present at. Monday’s trials, 
however, for a traction engine man, were perhaps the better 
demonstrations. From an essentially practical point of view it is 
questionable whether the experience gained on Monday is of a 
nature so thoroughly trustworthy as one could wish. Considered 
spectacularly the trials proved of much interest to a considerable 
company ranging from leading automobile authorities down to 
bare-footed Liverpool urchins. Daring the trials I could not help 
wondering whether the organisers—or any of them—possess any 
knowledge of practical road traction work. I am afraid not, for 
most of the experiments were of a very elementary character, 
unreliable in result, and planned with a total disregard of the 
A B C of road engine practice, Surely the association might, 
with profit, include in its staff of judges or advisers two or three 
traction engine experts—that is, of course, assuming the latter to 
be willing to assist. Had such been done, the trials would, I 
think, have proved of more value, and better calculated to 
result in data upon which one could at least form opinions, not 
merely upon the merits of the several cars on trial, but as well 
upon the broader question of the possibilities of these types of 
motors for road work. 

In the early days of motor cars, many traction engine men gave 
the opinion that the solution of the matter would be the steam- 
driven motor. This opinion was often ridiculed by the many 
amateurs imbued with a passion for eleétrical and_ oil-driven 
motors. And again, practical road engine men dared to affirm 
that chain, pulley, clutch, and suchlike gears, were useless, and 
that a gear-driven motor would ultimately prove the only one 
practically possible. 

How thoroughly are these contentions proving correct! Behold 
at Liverpool the steam-driven engines, and—those of the cars 
most likely-looking—gear-driven! In fact, I may say that those 
vans in which traction engine practice is most closely followed, 
appear the only motors possible. The Thornycroft 
and Bailey motors remind one of an undertype traction engine ; 


Lut with twice the complication, and but a tithe of the traction 
engipe’s convenience, 


How much can meter car builders still 


years ago. The making of a motor van to weigh under four tons, 
capable of hauling four tons, five tons, or six tons, on 
selected roads and under favourable circumstances, is quite 
an elementary matter. The adaptability of that motor 
to all-round road and street work, in summer and winter, 
is quite another matter; and I do not hesitate to state that not 
one of the motor vans tried would be capable of doing, winter 
and summer, year in and year out, work which hundreds of 
traction engines ara daily performing in this and many other 
countries, economically and efficiently. 

The reasons for some of the tests on Monday have puzzled me. 
The watering of a gritty and dry paved street for the = of 
testing slippery tendencies, was artlessly innocent. e biting 
efficiency of the cars was absolutely improved: by the application 
of the couple of hundred or so gallons of water, and cars which 
had previously been slipping upon dry paving went through this 
test with delightful efficiency. I wonder how they would have 
fared on a December day, after the thaw of a Lancashire snow- 
fall, which leaves behind it a layer of sticky carbon—the collection 
of so many cubic miles of soot-laden atmosphere ; or, say, after a 
few days of Lancashire fog, when paved streets resemble so many 
greased skating places! I doubt whether anyone of the vans 
would leave its shed in Lancashire on such days. But there are 
traction engines ——— about the country doing their daily work 
nearly equally well on these days as on the easy days of summer. 

As with traction engine builders, so is it with motor van builders. 
The great problem is that of the road wheel. Some of the vans 
tried were impossible hill climbers under favourable conditions, 
i.e, dry, gritty paving—for in every-day work it would not apply 
that buckets of sand and granite dust, and the application of 
sacking between the wheel and the road, could be put up with. 
Why? The reasons are several. Insufticient grip, slipping gears, 
rounded wheel tires in particular. Each of these is the A B or U 
of the traction engine man’s education. He has fought these 
difficulties for nearly half a century, and his engine has reached 
a degree of efficiency in these respects which would astonish many 
auto-car men. But although he has conquered these mechanical 
problems, he has unfortunately not been able to conquer the 
prejudices of successive legislative bodies, who by Acts of Parlia- 
ment impose restrictions on the traction engine’s employment, 
ridiculous in their thoroughness, 

I wonder what would have been the effect upon the crowd at 
Liverpool on Monday could an engine I know of—twenty-four 
years old—have been brought upon the scene and have hauled of 
itself up the test inclines the whole of the cars engaged and their 
loads, with ease and absence of slip or fuss, and that too at a cost 
but little in excess of that which some individual vans were work- 
ing at. From this particular engine, old as it is, motor van men 
even in the year 1899, might learn a few lessons in the way of 
overcoming wheel slip and slipping gears, and their consequent 
strains and power absorption. 

Such details as proportion of parts and symmetry have hardly 
yet reached their second stage with most motor van builders, 

But to revert to Monday’s trials. The good intentions of the 
association are evident and deserving of approbation, and it is to 
be regretted that this day’s tests were not more educational, and 
more true to working conditions, Of what practical value the 
judges’ records of brake efficiency will be, I am at a loss to under- 
stand, The precautions taken were very elementary. Instead of 
the tests being taken in the middle of the incline, it would have 
been better to have taken them at the top, when the vans could 
have commenced to apply their brakes at a given line and under 
similar conditions. As it is, vans come out badly or well, with total 
disregard to actual capabilities. Thus, one of the Thornycroft vans, 
with a brake at least equal to any tried, showed a space of over 
44ft. in which to fetch vp, whilst others with brakes no more 
efficient, were brought up in less than a tenth of the distance. 
But the speeds of the cars when brakes were applied, were quite 
different, the car showing good results being nearly at a stand- 
still when the whistle blew to stop; whilst, owing probably to a 
misunderstanding on the driver’s part, another van would be 
travelling at a big speed at the moment signal to stop was given. 
The association will doubtless improve upon these tests at their 
next trials, 

The time tests on the inclines can also be of little value, it being 
evident that all and every of the vans engaged possess capa- 
bilities of down-hill speeds in a marked, and perhaps alarming 
degree. I am also wondering whether any regard was paid to 
boiler pressures. The differences were marked. Some engines 
were served by their boilers at 1751b., and others at pressures 
ranging up to 2401b. per square inch. I noticed, in fact, one driver 
hanging on to his safety-valve lever at one time, 

Fuel consumption, doubtless, was not considered at this trial, 
and will probably have attention at the 'l'uesday and Wednesday 
trials. 

It was impossible on the spot to learn much about engine and 
boiler details, so I had to be content with notes of wheel construc- 
tion and systems of gearing in particular, these being points of 
interest to the traction engine man. Results quite contirm his 
experience, He believes in wheels of good width, and flat section 
tire, and so I found the best results in accordance, the widest and 
flattest-tired wheels doing best. Differential gears, too, are quite 
part and parcel of the motor van. But not one of them, so far as 
I could ses, had any provision for locking. Any traction engine 
driver knows that differential gears are liable to slip, and if one 
car in particular had been provided with this simple method of 
direct drive to both wheels it would have made a much better job 
of its hill climb. 

One could not fail to be struck with the workmanlike appearance 
of the Thornycroft and Bailey vans, particularly the former. It 
is evident that the makers of these are moving in the right 
direction in general principles. As to whether the water-tube 
boiler is the right boiler for road work is a question actual practice 
only can settle. Having in mind the description of water I 
have seen road engines compelled to consume at various times, I 
am somewhat sceptical on this point ; and the difference between 
the jars of road travel and the jars—if I may make the term 
applicable—of sea travel, are so marked that one would prefer the 
evidence of actual lengthy practice with water tubes on road work, 
before daring to make up one’s mind, J have seen the tabes of 
traction engines, having jin. water _— between them, blocked 
nearly solid with sediment. Some of the water tubes cannot be 
more than jin. inside diameter, if that. 

The spectacle of a car driver labouring with the problem of the 
keeping clean two or three hundred small twisted tubes, and in 
the meantime keeping his van at work, is one a traction engine 
man can well appreciate, outside of the probability of leaking and 
failing joints due to the constant jar of daily work on the class of 
road common to the Northern Counties. The inventors and 
builders of some of the vans exhibited must try and forget much 
of their theory of road engine requirements ; their principles, 
designs, and proportions are, in numbers of points, totally unsuited 
to the work. One van gave the impression of being a collection of 
bicycle, automobile, and carriage parts, worked in with a total 
disregard or ignorance of road engine conditions, 

I noticed that in some cases two men were employed in drivin 
and steering. This will not do for light traction engine work, an 
it is questionable whether a 2-ton load is a financially possible load 
fora motor van. I doubt it, and am inclined to disregard some- 
what the apparent successful working of one van dealing with a 
2-ton load. 

The traction engineman’s experiences are that the more 
economical road haulage is to be, the greater must be the load. 
Hence that traction engines capable of dealing with loads up to, 
and even beyond 40 tons, are largely in use, Their working figures 
would astonish many a motor van engineer who thinks he has 
bottomed the road haulage problem. 

I noticed one of the Thornyercft vans with a portjon cf its 


and such an obstruction would cause much trouble and expense 
The flimsy pipes, rods, and other parts hanging on underneath som, 
of the vans, depressed one with the absurdity of the thing, and 
the evident ignorance of the designers on general road haulage 
matters, 

Does it occur to these gentlemen that motor vans must be suit. 
able for other road surfaces than asphalt, paving, and hard 
macadam ? 

A comparison of the toothed driving gears used by the several 
makers is interesting. One maker in particular employs stee! gear 
of substantial strength. Others evidently consider the gearin, 
detail of little import ; their differential and other toothed gear. 
ing being ridiculously light, and of seeming haphazard pattern, 
The maker employing the substantial gear has evidently learnt 
from experience that strength in this respect is of importance, 
The “top hamper ” of some of the vans is most objectionable, 
One in particular, having an enormous hood, would be a positive 
nuisance in crowded or narrow streets, I noticed, too, that one 
hood oscilated considerably. Cenerally, the trials were decidedly 
interesting, and leave one with the impression that in a few years 
it will be possible to purchase a motor van capable of doing 
serviceable work, and at about half the prices asked for those 
now being made. A comparison between £500 worth of traction 
a = £500 worth of motor van is by no means in favour of 

latter. 


Altrincham, August 21st. TRACTION ENGINE, 


THE BULLFINCH DISASTER. 


Str,—Will you allow me to say that in your article which 
appeared in THE ENGINEER of the 25th inst. you have missed the 
most interesting point! As, however, the same curious omission 
occurred at the inquest which forms the basis of your article, per- 
haps it is not to be wondered at. The kind of steel, the size and 
shape of the ingot, the processes of hammering were all described ; 
no element of care appeared to be wanting, and a verdict of acci. 
dental death sent everybody away without a stain on their 
character, and lef€ a record that the occurrence was one of those 
mysterious, unforeseen freaks of nature which happen occasionally 
to plague engineers, but for which nobody is to blame. There was 
not, however, quite the same reticence and out-of-doors unanimity 
after the inquiry terminated. 

Surely the first and principal point to investigate should have 
been, Why was the connecting-rod made of steel at all’ The in- 
ducements to use steel are obvious. It is strong, ductile, easily 
fashioned into shape, and cheap. But it has the ineradicable vice 
that it is made out of a cast ingot ; that no amount of hammering 
will rid it of an original flaw or air bubble ; that there is more 
difficulty in making safe welds in it than there is in iron, and that 
when made the process of crystallisation under repeated shocks 
is more rapid than in forgings well worked and piled out of ham- 
mered puddled iron, For these reasons it is generally known that 
there are certain purposes for which steel is not suitable, and the 
principal of these is where the forging is exposed to a rapid suc- 
cession of percussive shocks, and especially if it has any welds 
in it. 

Why do railway engineers abstain from using steel for the 
shackles, couplings, and hooks of their engines! Why are the 
welded frames of pit-cages and their suspending gear almost 
always made of bigh-class iron? Why are steel chains practically 
unknown to commerce! Because in all these cases, though the 
saving in weight and cost by using steel would be most valuable, 
life is at stake, and the prudent engineer avoids the risk. In 
marine engines, even where the moving parts have to transmit 
great force, the concussions, though ponderous, are not so rapid 
and percussive as under the circumstances above enumerated, and 
full advantage may be taken of the useful qualities afforded by 
steel. Yet even in marine engines such parts as the crosshead 
bolts are frequently made of forged iron, as being more secure 
than steel against crystallisation and sudden breakdown at sea. 
In the smailer quick-running engines used in gunboats and 
destroyers there is in some of the parts, such as the connecting- 
rods, a liability to shocks which demand the same precautions as 
are taken in railway draw-gear. Some months ago there was a 
curious and disastrous accident on the Great Western Railway, 
when a connecting-rod broke, and the jagged end piercing the 
boiler caused loss of life. 

At the inquest everything d to be di sed ex2ept—so fur 
as the published reports disclose—the material of which the rod 
was made, Will Swindon tell us exactly the material and method ' 
While I write I see in an evening paper that there was this morn- 
ing, the 29th August, a serious breakdown in a tunnel on the 
Lancashire end Yorkshire Railway, caused by the fracture of the 
engine ee As, fortunately, there was no loss of life, 
there will probably be no public inquiry, but it would be interest- 
ing to know if Horwich will tell us whether the rod was made of 
steel, and how, or if from iron, the particular quality of it, and 
beng as at Doncaster, it was fashioned without weld from ono 

oom. 

High-class wrought iron made from cold-blast pig iron, retined 
and then puddled, piled, and hammered, is as superior to steel for 
the purposes above referred to as is a wire cable to a solid bar for 
a tow-rope or a steam plough. Some people think that iron is 
obsolete and steel omnipotent, but that is not the opinion of a 

August 29th. YORKSHIRE PUDDLER. 


Sir,—Might I om that the vertical cracks in the connecting- 
rods of the Bullfinch were caused by defective forging ! 

Although I have not had much experience with marine engines, 
yet I have many times had trouble with small cranks and other 
parts of high-speed engines, more especially on motorcars, | have 
found that it is not safe to allow even a good smith to forge a shaft 
round, and that it is more certain to have it !eft square or at any 
rate octagonal, if the shaft is reduced from any large size. 

Hammering or swaging a shaft round, especially if it is not 
properly hot inside, tends to create “‘hollowness” and vertical 
fracture of the material. 

In order to make sure of the quality of a connecting-rod, the 
hole through it should be bored out with an annular cutter, and 
the resulting core could then be tested, and would be a good guide 
of what the rod would stand. A round connecting-rod may be 
easier to machine, but it is harder to forge, is a weaker section, and 
does not look any better when finished. 

H. Austin, Works Manager, 
Wolseley S.S, Machine Company, Limited, 
Birmingham, August 28th, 1899. 


THERMAL EFFICIENCY OF STEAM ENGINES, 


Sir,—A subject of such great importance to the engineering 
profession as the thermal efficiency of steam engines is worthy of 
more notice in the technical press. The appointment of the 
Committee of the Institution of Civil Engineers, which presented 
its report Jast year, was certainly a step in the right direction. 
Since that report was published, however, the matter seemed to 
lie in abeyance until the appearance of your valuable article in 
the current number of THE ENGINEER. . 

There exists at present some difficulty in exactly comparing 
the tests of two engines, or even two tests of the same engine ; 
and probably one of the main drawbacks is due to the fact that 
the performance of the engine varies with the temperature limits 
of the steam, To overcome this difficulty as far as possible I 
have always recently had recourse to the method recommended by 
the Committee, of comparing the so-called thermal efficiency of the 
engine with that of an ideally perfect engine working between the 
same limits. The fraction a the theoretical efficiency thus found 
gives a more satisfactory comparison than any hitherto obtained. 
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ways pointed out that this method involves the compari- 
ag po engine with a complete cycle ; but it is perhaps better 
to say that it shows the loss in an originally ideal steam plant 
caused by the introduction of the engine under test in the place of 
the perfect engine. 
The statement in your article that the thermodynamic efficiency 
or work done, divided by heat supplied, suffices as a true com- 
rison between different species of heat engines, and for 
different individuals of the same species, can scarcely be quite 
satisfactory. The thermodynamic efficiency seems to be a 
function which becomes, as time goes on, of less actual practical 


val ther difficult point is dealt with in Rule 3 of the Committee's 
report. Is it not true that the temperature of the exhaust steam 
may be altered at pleasure by a change in the amount of cold water 
circulating in the condenser, or mixed with the exhaust steam in 
the case of a jetcondenser’ If, then, the condenser be entirely 
separated from the engine, the power developed in the engine 
cylinder may be — varied without alteration of either boiler 

ressure or amount of steam used. The recommendation that 
the heat supplied shou'd be measured from the temperature of 
the exhaust may on this account be more scientific than it at first 
seems, even for engines that do not work against an exceptionally 

Nlany points mentioned in your article call for immediate and 
authoritative attention, such as those relating to feed pumps and 
air pumps, with their effect on mechanical efficiency, and the all- 
important question of the measurement of heat supplied to the 
engine as affected by priming and condensation, The remarks on 
these and similarly important subjects must prove of considerable 
use both to students and i men who have anything to do 
with heat engines, and I cannot help thinking that a further 
discussion in your columns would prove of exceptional interest to 
a large circle of readers. “ J. Morrow, 

University College, Bristol, 

August 22nd, 


PAINT FOR IRON, 


MonsteuR,—Dans le numéro du 14 Juillet dernier de votre 
journal THE ENGINEER, parait un article excessivement documenté, 
‘Paints for Iron,” dans lequel on compare la valeur de diverse 
peinteurs, minium de plomb, céruse et surtout les oxydes de fer, 
&c, &c., et autres produits qui n’ont guére d’importance comme 
emploi et valeur protectrice. Seulement, comme nous trouvons 
que nous ne pouvons laisser passer sans une protestation, la situa- 
tion faite aux peintures aux oxydes de fer—iron paints. Nous 
nous permettons de vous écrire les quelques lignes, que nous 
espérons que vous voudrez bien faire paraitre dans un prochain 
numéro de votre journal. 

Nous nous occupons de la peinture au minium de fer—iron 
paint—depuis 1855, et nous avons toujours soutenu que cette 
peinture valait mieux que la peinture au minium de plomb, et 
était moins cofiteuse, cependant A de certaines conditions, 

(1) La peinture 4 l’oxyde de fer—iron paint—stzhe moins rapide- 
ment que la peinture au minium de plomb, elle demande !’emploi 
d'un bon siccatif, sans térébenthine, laquelle fait couler les 
couleurs 4 base de fer. 

L’emploi d’une bonne huile de lin bouillie siccativée au man- 
ganvse ou 4 la litharge est ’ recommander, ou tout autre bon siccatif, 
et nous remarquons que dans les essais de peinture & l’oxyde de 
fer il n'est jamais question de siccatif. De li, pour nous il ressort 
que Ja peinture l’oxyde de fer n’était suffisamment si:che, 
comparativement i la peinture au minium de plomb, laquelle ¢¢che 
rapidement. 

(2) Il est reconnu que les peintures 4 l’oxyde de fer—iron paint— 
forment une couche lisse et non interrompue comme un bon vernis, 
tandis que celle au minium de plomb ne forme pas une couche 
lisse, mais, si cette couche de peinture 4 l’oxyde de fer—iron paint 
—n’est pas suflisamment séche, elle se detachera naturellement 
presque toute d’une pitce par l’action de l'eau et la rouille sera 
d’autant plus forte, puisque le fer ne sera plus protégé. 
Cela provient ne done aucunement de l’effet de la peinture, 
mais de son mauvais emploi. 

(3) La pureté nous avons toujours préconis¢ l'emploi d'un bon oxyde 
de fer naturel contenant de 65 4 70 pour cent, a peroxyde de fer 

ferric oxide, Fe, O;—et pour le restant de matitres argileuses. 
Mais nous sommes peu partisans de ces oxydes de fer, contenant 
jusqu’h 96 pour cent. de peroxyde de fer—Ferric oxide, Fe, 0..— 
parceque ceux-ci ne sont pas naturels, sont fabriqués et prc- 
vennent de combinaisons chimiques, dans lesquelles il y a en 
des acides, lesquelles influent certainement sur le résultat de la 
conservation du fer. Car sans cela comment concilier la différ- 
ence peu importante comparativement, entre les peintures oxydes 
de fer, haut pourcentage et celles au Colcothar et le Briin Van 
Dyck, qui sont deux couleurs, provenant de la décomposition du 
sulfate de fer, et dans lesquelles il reste toujours un peu d’acide 
sulfurique lequel n¢écessairement attaque le fer. 

Une preuve de la véracité de notre dire c’est le numéro 12; 
pale oxide paint, 52 pour cent, ferric oxide, qui a le chiffre 81, 
tandis que deep oxide, 96 pour cent., a le chiffre 123; et le pure 
oxide a 90 pour cent., ale chiffre 160, done le double du premier, 
Pour finir nous recommandons :— 

(1) Prendre un bon oxyde de fer naturel d’un pourcentage 
ordinaire de 60 i 70 pour cent., une matitre argileuse et sans acide, 

(2) Mettre dans le peinture un bon siccatif sans térébenthine 
ou de I’huile bouillie siccativée, 

_ (3) Laisser bien secher la peinture avant de faire les essais 
indiqués, et nous sommes parfaitement persuadés que les peintures 
aux oxydes de fer, moins chéres que celles au minium de plomb, 
ne laisseront rien i désirer sous le rapport de la préservation du fer. 

Du reste, comme économie, salubrité, le résultat n’est plus a 
démontrer et la meilleure preuve du succés, depuis 40 ans des 
peintures aux oxydes de fer, est que celles-ci ont été adoptées 
dans le monde entier ; que nous avons obtenu non seulement. la 
médailie d’or < l’exposition de Paris, 1867, mais des médailles d’or 
et d’argent dans tous les pays ot nous avons exposé, et notre 
firme est connue dans le monde entier, 

Auderghem, Belgique, 22. N. Licor, 

Société Anonyme d’Auderghem, 


THE GLASGOW ENGINE CONTRACTS, 


Sir,—The lamentable, and in many respects undignified, con- 

troversy opened up by the non-acceptance of the recommendations 
of the Sub-committee of the Glasgow Council as to the contract for 
the tramway tap plant, forcibly brings to mind the unfair and 
new methods so often employed in getting tenders. 
, foremost among these grievances is the custom of those requir- 
ing work done to send broadcast for tenders while all the time 
their minds are made up as to who shall get the job. For instance, 
why were all the other firms asked to tender for the plant under 
discussion if it had been decided beforehand—as it apparently 
was—to give the contract to Messrs. ‘The E. P, Allis Co.? What a 
farce and a sheer waste of good time and money it has all been. 

The ostensible use of the system of tendering is to enable one 
to buy in the cheapest and best market, but it should be com- 
pobecey on those asking for public tenders either to accept the 
owest one sent in—that is, if they accept any at all—or to pay a 
certain fixed percentage on the lowest tender to all those tender- 
ing in compensation, for the time and money spent in preparing 
their drawings and estimates. 

Advertising for public tenders is usually considered the only 
safe and proper way for councils, boroughs, and similar institutions 
to get estimates, but it is hard to realise that this system is of 
any use unless the lowest tender is accepted. At the same time 
this safeguard may be, and is, very often carried too far. Judging 
by appearances, some councils and others do not consider their 
cficials are trustworthy enovgh to be allowed to order a few tons 


of cast iron pipes, although the market price for such articles is 
well known. 

The system of making a charge for peng and particulars to 
those wishing to tender may be a check on frivolous inquiry for 
them, but there is no doubt that it often prevents firms tendering, 
and there is really no need of such a petty device, A much 
better plan would be to call for tenders, and say that plans and 
specifications may be had on application. Before issuing these it 
would be easy to find out fo the inquiry came froma suitable 
or responsible firm—this has got to be done in any case before 
sage a contract—and it might be taken for granted that no 

rm of any standing would unnecessarily ask for the plans, &c, 
The descriptions in the advertisements for tenders are very often 
so obscure that one cannot tell whether it would be a suitable job 
to go in for until he sees the full papers, and then he is face to 
face with the prospect of either forfeiting, say £5, or tendering 
for something he does not want to do, 

Might I suggest that for all public bodies and large undertakin 
the present system of awarding tenders in private be abolished, 
and that they should only be opened and awarded in the presence 
of representatives of those tendering, to the lowest tenderer? It 
would set at rest many unpleasant suspicions, 

What right Messrs. The E, P. Allis Co, have to grumble would 
be hard to find, seeing that a in the highest not the lowest 
tender. They should be satisfied that they, at any rate—to use a 
‘* horsey ” expression—have had a good run for their money. 

H. Austin, Works Manager, 
Wolesley 8.8, Machine Company, Limited. 
Birmingham, August 28th. 


AREA OF THE CIRULE. 


Sik,—In reference to the letter from Mr. Thirkettle in your 
issue of the 18th inst., it is easily shown that the area of the 


triangle obtained by the construction is equal to - 8 5" r?,or 


1+ 
3° 3137 where r stands for the radius of the circle, 

Now, Proctor states in his essay on ‘‘ The Religion of the Great 
Pyramid,” that modern estimates of the ratio of the perimeter to 
height of the pyramid—-supposed to represent the value of m— 
give 3°1439228 and 3°1396740 respectively. The value used was 
probably somewhere between these values, but even if we accept 
the former and less accurate of the two, it will be seen that the 
error is less than ;3, of that due to Mr. Thirkettle’s construction. 
As a matter of fact, there is abundant proof that the Egyptians 
were very fair mathematicians, and quite capable of obtaining 
even more accurate approximations than this, so that it is quite 
impossible to discover their methods by such a rough and coarse 
system as the cutting out and weighing of paper areas. 

While on this subject, it may be worth noticing that ./3 + «/2 


and 4/3— 4/2 are approximate values of 7 and I respectively, the 


error in both cases being about 4 per cent. The fact must, of 
course, have frequently been noticed, but I have never yet seen it 
in print, although the following geometrical construction 
upon it gives results quite accurate enough for many purposes, and 
is exceedingly simple and quick. 

Let A F E B be a semicircle described on A Bas diameter, O F 
being the centre line perpendicular to AO B, With centre B and 


radius B O describe the arc O E, cutting the circumference of the 
semicircle in E, With A as centre describe the arcs C Ec and 
F D passing through the points E and F respectively. 

Then we have (1) € D is equal to the length of the semi-circum- 
ference AF EB. (2) cD is equal to the radius of the circle 
whose circumference is equal to A B, (3) The area of the triangle 
C F Dis equal to that of the semicircle A F E B. 

These results are, of course, all accurate to 4 per cent., and I 
find on trial that, given the circle and centre lines, the points 
C, D, and c can be accurately marked off in from twelve to 
fifteen seconds, C, E. 

Hale, near Altrincham, 

August 25th. 


Sin,—When with much amusement I read the communication 
from Mr, W. J. Thirkettle, in your issue of 18th inst., I referred to 
the article on the ancient problem of squaring the circle contained 
in the ‘‘ Encycloyiedia Britannica.” The following extract there- 
from may be of use to your correspondent, and interest to your 
readers :—‘‘ A much less wise class than the computers of the 
nineteenth century are pseudo-circle-squarers tocbalenine so called, 
that is to say, persons who, having obtained by illegitimate means 
a Euclidean construction for the quadrature or a finitely express- 
ible value for z, insist on using faulty reasoning and defective 
mathematics to establish their assertions. Such persons have 
flourished at all times in the history of mathematics; but the 
— attaching to them is more psychological than mathe- 
matical.” 

Needless to remark, Mr. Thirkettle’s method is not as approxi- 


a 


d b 


mate as describing a square on the side of an equilateral triangle 
inscribed in the circle. A simple “‘illegitimate” method of 
graphically squaring the circle with some degree of accuracy has 
occurred to me which, in case it may be of interest, I give. This 
is based on the fact that the sum of the square roots of the numbers 
2 and 3, viz., 3146, is a near approximation to. In other words, that 
thecircamference of a circle is approximately equal to the sum of two 
sides of the inscribed square, and two sides of the inscribed equi- 
lateral triangle. The accompanying diagram needs no further 
explanation than that A D and A B are respectively the sides of 
an inscribed square and equilateral triangle Ad=AD, Ab= 
AB, Triangledal =circlo AD} B, d = half circumference 


of circle, 
Riverdale, Sheffield, August 24th. 


A 


ALLEYNE REYNOLDS. 


COAL CONSUMPTION IN THE BRITISH NAVY. 


me ig to your leader on the above subject in your 
issue of the 18th inst., allow me to say that a solution of the 
question is to be found in the use of superheated steam. 

History, as we all know, repeats itself. When the surface con- 
denser was invented and applied to steam vessels it became soon 
in disuse, and it took many years before it was adopted finally ; it 
is at — indispensable in all sea-going steamships. Super- 
heated steam was used in almost every steamship between, say, 
1858 and 1865. After that period it was abandoned as not being 
practicable in the long run. The gain obtained at that time by 
the use of superheated steam was of little importance, as the steam 
was not sufficiently heated, and even at this too low temperature 
the lubricating materials then at disposal proved insufficient to 
provide against gripping of pistons and valves. It required another 
— of thirty years before Wilhelm Schmidt, of Wilhelms- 

ihe, invented a steam engine which could be worked with super- 
heated steam ; and not only did he invent the engine, but also the 
superheater, producing a simple and reliable steam plant. 

At present there are over 300 plants at work containing engines 
up to 1000 indicated horse-power. 

The steam is superheated to about 400 deg. Celsius, and there is 
absolutely no trouble in working the engines, boilers, and super- 
heaters. Some engines are working in rolling mills year after 
year, and have been duplicated for extension. The system can 
easily be applied to men-of-war and ocean steamers generally 
without the slightest difficulty, to obtain a steam consumption cf 
8 ‘8 lb. per indicated horse-power per hour with only two cylinders. 
Its use would simplify the engines and reduce weights and space. 

The facts stated above are not generally known in England at 
present, and it will take a certain time before your leading 
engineers will appreciate its value. However, I am certain this 
time will come, as the English engineer in general is too practical 
to lose sight of such an important application of a long-known 
principle. _ 

Following your remarks, I may say that on account of the initial 
condensation being totally prevented, the coal consumption with 
these Schmidt engines does not increase materially by reducing the 
power. ‘Trials have been published proving this fact conclusively. 

I have tried to give you in a few lines my impression, fearing 
to ask too much of your space ; otherwise the subject is full of 
interest, and it would be an easy matter to fill pages containing 
results obtained with the system. 


Amsterdam, August 25th, A. C. J, VREEDENBERG, 


NATURAL SCALES FOR MINING PLANS. 


Sir,—In almost all foreign countries in which mining is carried 
on the metrical system of measurement is established, and carries 
with it the use of ‘‘natural” scales for plans and drawings, that 
is to say, scales which represent on the paper a simple decimal 
fraction of the actual size of the thing depicted, +}5, x35, or as the’ 
case may require. The advantage of this system is that by the 
use of a very few scales plans may be drawn in any denomination 
of measures whatever—metres, English feet, Dutch feet, Spanish 
varas, &c., and yet may be read off in any other denomination 
by using the ordinary “natural” scales of that denomination. 
For as one foot on the plan to the scale of ;}, represents 100ft., so 
does 1 metre represent 100 metres, one vara represents 100 varas, 
and so on. 

The confusion and complication which prevail throughout our 
whole British system of weights and measures, extend even to our 
technical drawings; and adherence to traditional units has 
obscured the advantages of the ‘‘ natural” system of scale. Thus 
the surveyor’s scale of two chains to the inch, or 1584ft. to lft., 
represents a fractional scale of ;;;;, which exists in no other 
system of measures, and cannot be read off in metres, varas, &c., 
without scales specially constructed. So a scale of din. to lft. 
commonly used for certain drawings, represents a natural scale of 
yz, which again is not in use elsewhere. 

In cases where, as in most foreign countries, mine plans must 
by law, be kept upon natural scales in connection with the metrical 
system, it is extremely convenient to be able to plot them and read 
‘dom in feet as well as metres. This can be readily done if appro- 
priate ‘‘ natural ” scales for feet are provided ; but unfortunately 
it is not easy to obtain them conveniently arranged, unless specially 
made to order. I have, therefore, designed a set of four scales, 
specially divided and figured, which can be used for all fractional 
scales in feet likely to be uired from ;; to s5}55, and have 
arranged with Mr. W. F. Stanley, of Railway-approach, London 
Bridge, S.E., to keep them in stock. 

I have no personal interest in this matter, but think it may be 
useful to mining men to know where such scales can be readily 
obtained. R. GERVASE ELwes, M, Inst, C.E, 

Suffolk House, E.C., August 29th, 


HEAVY LOCOMOTIVES. 


Six,—It is interesting to notice, under this heading, the 
increased weights of the three undermentioned classes of locome 
tives on the London and North-Western Railway, all of which 
have almost identical heating surface, grate area, and number cf 
tubes, but in the last case a different arrangement of cylinders. 

Dreadnoughts. Teutonics. Iron Dukes. 
Number of tubes .. 225 225. 225 


Heating surface tubes, sy. ft... 1242°4 .. 1242'4 .. 1220°5 
Heating surface fire-box, sy. ft. .. .. 1591 
og. se co « MRS .. 1379°6 
Grate area, oq. ft... .. 20°5 
tons cwt. tons cwt. tors cwt. 

Weight on leading wheels... .. 2010 .. 1410 .. 1818 

a driving wheels.. .. 15 9 .. 1510 .. 18 0 

” trailing wheels .. 15 0 1510 .. 41710 
Tot 1 42 10 45 10 548 
Diameter of driving wheels .. 6ft. 3in. .. 7ft. lin. .. 7ft. lin. 
Boiler pressure .. .. .. 1751b. .. 200Ib. .. 2001b. 


The result appears to be that the Iron Duke class are capable cf 
dealing with the heaviest trains allowed on the line, viz., twenty 
and a-half coaches, and can improve on the booked time, as we 
have seen in the notable case of the conference train last June. 
It is also noticeable that while the coal consumption of the 
Dreadnought class up to 28th February, 1899, was an average cf 
39°4 Ib. per mile, the Iron Duke on the ‘‘ up” journey of the con- 
ference triv, only consumed 39°6 lb., or just 0°2 lb. per mile more 
than the average of Dreadnoughts, though the speed was so high 
—viz., 53:2 miles per hour to Willesden. 

I should be glad to hear any remarks your readers may have to 
make on these observations. SYDNEY SHEDDEN, 

7, Ryder-street, Cardiff, August 29th. 


CORLISS GEAR. 


Str,—I greatly regret that ‘‘ Mill Owner” contemplates taking 
what I consider a retrograde step, because I regard the Corliss 
engine to be of all steam engines the nearest approximation to 
perfection, and there isabundant evidence in this country alone that 
it holds a very high position for wear and tear, when properly made. 
But there are Corliss engines and Corliss engines, owing to firms 
undertaking the manufacture who have had either little or no pre- 
vious experience, or a strong tendency tocheapen the manufacture at 
the expense of excellence of design. It is well known to those 
engaged in the successful manufacture of Corliss engines that not 
only must the design be good, but the workmanship and materia!s 
must be also of the very best, and yet they have to compete against 
builders of what might be called a commercial Corliss engine. Is it 
surprising, therefore, that the standard of excellence in this 


particular branch leaves a good deal to be desired, or that the 
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Corli:s engin> is no‘ so popular as it ought to be? I venture to 
forecast that when the time arrives that anyone may make say, 
central valve high-speed engines, and Tom, Dick, and Harry avail 
themselves of the opportunity, the excellent reputation of this 
engine will suffer even more than that of the Corliss engine has done. 
Icannot help thinking that ‘‘ Mill Owner’s” engines belong to 
the ‘‘ Commercial ” class, but many of your readers could soon tell 
what was amiss if they had the detail drawings before them. 
What do the makers say! Do they blame the wet steam’ It 
would also be interesting to a number of your readers to know what 
the boiler makers have to say. Probably that the steam does not 
contain more than 2 per cent. of moisture. AT. 
Leeds, August 21st. 


MACHINE TOOLS AT PARIS. 

Sir,—We notice in your issue of August 18th, 1899, in ‘‘ Motor 
Car Notes,” a statement that in the Parisshowheld this season for 
motor cars, the United States machine tool makers were nearly all 
represented, but that only Alfred Herbert, Limited, and Smith and 
Coventry were showing English machine tools. We shall be 
obliged if you will kindly correct this statement in your next 
number, as we, through our Paris agents, Messrs. Joris and Dam- 
brum, exhibited some sixteen machine tools. 

August 29th, Pro. H. W, Warp and Co, 


ELECTRIC POWER AT NIAGARA, 


Sir,—An interesting letter, written by Prof. George Forbes 
from Niagara Falls, and dated August 4th, is published in the Times. 
Four and a-half years have elapsed, says Prof. Forbes, since last he 
visited these works, with which he has been associated since the 
inception of the project. The first thing which struck him on 
arriving was ‘‘ the great number of enormous new factories which 
have been established on the company’s land.” And he goes on to 
give a list of firms using current. This list contains sixteen names, 
and the total power used amounts to no less than 34,590-horse 

wer. The users do not, of course, all take equal amounts, 
indeed they vary very considerably, for while the largest 
consumer takes 10,000-horse power the smallest only needs 20. 
Besides the foregoing, there are installations of 8000, 7200, 3050, 
2000, two of 1000, and two of 500-horse power, the remainder being 
of 400-horse power and under. Moreover, further additions are to | 
be made in October next, when two new works will be connected 
to the mains, and this will bring the total output up to 45,190-horse 
power contracted for, The current is used for a wide variety 
of manufactures, &c, The largest customer is the Union Carbide 
(of Calcium) Company, with 10,000-horse power ; then 8000-horse 
power go to the Cataract Power and Conduit Company, for trans- | 
mission to Buffalo, Then there are the International Paper | 
Company, the peg Reduction Company (Aluminium), 
the Mathieson Alkali Works, the Carborundum Company, 
the Oldbury Electro - Chemical Company, the Atchison 
Graphite Company, and the Lead Reduction Company, besides 
railway and other ee. From these the income will be, it | 
is said, £150 000, while working expenses will amount to but 
£25,000. ‘‘This,” says Professor Forbes, ‘is a most interesting 
result in three ways: (1) It shows that the original promoters were 
right in believing that the locality, with cheap railway transport, 
was favourable ; (2) it shows that the general plan of the works, 
by which any customer could have any kind of electric current he | 
desired, has been appreciated ; and (3) it gives an indication of the | 
enormous strides which have been taken of late years in electro- 
chemical and metallurgical processes,” 

It seems to me that it shows more than this. It shows that | 
manufacturers appreciate the benefits to be derived from a large | 
central source of power, and it points to the fact that when such | 
a source of power is established customers to use it are readily | 
found. One might even go further than this, and say that, if | 
there is reasonable facility for the transport of manufactured | 
goods, the demands for power from a large central source will be in 
excess of supply—at all events, in the first stages of its history. | 


country. Industries will spring into being around, and in close 
proximity to, the source of power, and there will be but a small 
proportion of this available for transmission to a distance. The 
results cannot but be beneficial, especially to overcrowded towns, 
and one heartily wishes that here in Great Britain some of our 
manufacturing districts could find a like relief. It is to be 
regretted that the large electric-power supply Bills which were 
before Parliament last session did not become law. One of the 
greatest points of opposition to these was that they would create 
competition on unequal terms with existing but far distant 
electrical undertakings. My contention is that they would not 
do so. What each would create, however, would be an indus- 
trial centre of its own. As far as I understand the figures 
supplied by Professor Forbes, less than one-quarter of the total 
output of the Niagara Company is sent to a distance—8000-horse 
power out of a total of 34,590-horse power go to Buffalo. I am of 


opinion that, in cases where there is a limited total at disposal, it | 
will be found extremely hard to reserve any more than quite a | 


small percentage for transmission to a distance. The large 
majority will be taken up for use at quite short distances from the 
source of supply. It actually will be found not to pay to 
transmit power to industrial centres__to bring the mountain to 
Mahomet—simply because Mahomet will hasten to the mountain. 
The towns might—and probably would—complain that they 
were being robbed, and that their just revenue was being taken 
away from them. This, it seems to me, would only be so to a very 
limited extent. The established manufacturers would be naturally 
unwilling to forsake positions which in all probability they and 
their predecessors had occupied for a lengthened period. Their 
natural conservatism would !ead them, in spite of the fact that it 
would probably be to their advantage to go, to remain where they 
wers. It would be entirely new industries which would spring up. 
Possibly they might be competing industries, which would cause 
existing manufacturers to look to their laurels; but this would be 
the fortune of war. Competition is what makers are always liable 
to ; and they would have this to comfort them in all probability, | 
that whereas the new competitors would have cheaper power, 
they would, as a set-off against this, have to pay carriage | 
on their goods so as to bring them into the same markets as their | 
rivals, These expressions of opinion differ from Prof. Forbes’ | 
view of the matter. He lays stress upon the fact that, as regards 
Niagara, much depended upon the favourable locality, and he | 
gives the warning “that it would be rash to develop a large | 
water-power in this way without demands for power,” and con- 
cludes thisletter with these words :—‘‘ At the inception of all these | 
schemes there is one thing more important than overcoming the 
engineering difficulties, and it consists in ensuring the support of 
those whorequirelarge quantities of power, electrical or mechanical.” | 
To a large extent he is no doubt quite right. It would be the | 
utmost folly, under existing circumstances, to put a large power | 
plant in the midst of the Sahara, for example. In our small | 
country, however, where factories for some commodity or other | 
are nearly all round us, and more especially in our Midland and | 
North Midland counties, it would be hard to fall into such errors, and | 
to this extent I venture to disagree with the Professor. It is true | 
that we can never hope in this country to produce a horse-power | 
for a year for the sum of 14s, 6d., which is what Professor Forbes’ | 
figures work out to; but, on the other hand, we can with good | 
reason expect to obtain more than £3 6s, 4d, per annum for this | 
horse-power when produced. | 

Cheap power is becoming of more and more importance day by | 
day, and it appears to me absurd that, owing to the opposition of 
certain corporations, which probably would have been totally un- 
affected, the recent attempts at centralisation and the cheapening | 
of power should have been nipped in the bud. Let us hope that the | 


Hor are not dead, and that we may see them again blossoming 
orth, 
London, August 22nd. MANUFACTURER, | 


Berrore the Royal Society of Edinburgh recently, Sir 


We often hear discussions as to whether the power running to | John Murray and Mr. F. P. Pullar read a first instalment of their 
waste in such and such a waterfall can or cannot be usefully | account of a bathymetrical survey of the Scottish fresh-water 
transmitted to centres of industry 50 or 100 miles away. Those | lochs, which they divide into two great classes, the deep and the 
engaged in such projects need not trouble themselves on this score. | shallow. The lochs discussed were Lochs Katrine, Arklet, Achray, 
Given a source of power, and given that this power can be brought Vennacher, Drunkie, Voil, Doine, and Lubnaig. 2422 soundings 
into useful form, there will always be consumers to utilise it, had been taken. ‘The greatest depth observed in Loch Katrine 
almost in its immediate neighbourhood, provided, of course, | was 495ft.; and about one square mile of the bottom of this loch 
that the district is not an arid dezert, or some equally impossible | was below sea level, 


A NEW THAMES DRY DOCK. 


In our issue of July 28th last we gave illustrations and 
particulars of a new graving dock recently constructed by 
Messrs. Fletcher, Son, and Fearnall, of Limehouse. We 
are now enabled to give further details of the pumping plant. 
The motive power is derived from gas engines, two of which, 
each capable of developing 130-horse power at 190 revolu- 
tions, are coupled direct to 26in. centrifugal pumps, in one 
case by a flanged coupling, and in the other by a jaw 
coupling. The latter engine is also intended for use occa- 
sionally for driving a dynamo for lighting pe hence 
the necessity of being able to disconnect the pump. The 
engines were made by Crossley Brothers, Limited, and are of 
their high-speed type, specially designed for driving centri- 
fugal pumps and dynamos. Each engine is fitted with two 


| fly-wheels, 7ft. 3in. diameter by 10}in. wide, and has a high- 


speed centrifugal governor, by means of which the speed of 
the engine can be regulated while at work. This enables 
the engines to run slowly when the dock is full, and the 
attendant can gradually increase the speed as the duty 
increases. This ability to vary the speed is very important 
in order to obtain the most economical working results. 
Another gas engine by the same makers, capable of indi- 
cating 64-horse power when running at 210 revolutions per 
minute, is used for driving, by belt, a 10in. centrifugal pump, 
for keeping down the leakage in the dock when emptied, 
and also for driving a vacuum pump for exhausting the air 
from the suction pipes and centrifugal pump cases at start- 
ing. Each of the pumps is fitted with a sluice valve on the 


| suction pipe, and with a sluice and reflux valves on the 


delivery side. The engine-house is below ground—an arrange- 
ment which has a twofold advantage, as valuable space is 
saved near the dock, and the suction pipes to the pumps are 


| reduced to a minimum. 


Crossley Brothers, Limited, of Manchester, were the con- 
tractors for the whole of the pumping plant, and fixed the 
machinery in position. The centrifugal pumps were sup- 


| plied to their order by Messrs. Gwynne and Co., of Brooke- 


street Works, Holborn, London; and the sluice valves were 
made by Messrs. Hamilton Wood and Co., of Salford, Man- 
chester, 


NEW CASTLE LINERS FOR THE CAPE MAIL 
SERVICE. 


Two notable events, intimately associated with each other 
as to date and character, took place on the Clyde last week, 
both eloquently indicative of the progressive development of 
the Castle Mail Packets Company’s South African Royal 
Mail Service. These were the launch from the Fairfield 
stocks, on the 22nd, of the Kildonan Castle, and the trial 
cruise on the 23rd of her sister ship the Kinfauns Castle, 
which was launched from the same renowned yard in May 
last, and of which we gave an illustrated account in our 
impression for May 19th, page 488. These two magnificent 
vessels are the first twin-screw ships built for the Castle Line, 
and the second and third to be fitted with bilge-keels; 
features which seem more and more to be recognised as 
helpful, if not essential, to the realisation of modern concep- 
tions of safe and comfortable ocean travel. In this connection 
also it may be stated that they are the second of the Castle 
Liners, the Carisbrooke Castle having been the first, whose 
propelling machinery is specially balanced to minimise an 
eliminate vibration of the hull while running at the intended 
sea-speed. This balancing is done on the system devised by 
Messrs. Yarrow, Schlick and Tweedy, which since its intro- 
duction only a few years ago has received extended adoption 
on board vessels of all classes run at high speed, or having 
the comfort of passengers and the conserving of the hull 
structure and engines as objects to be attained. In the 


| result, as strikingly evidenced by the adoption of the system 
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for the new Royal steam yacht, and as exemplified in the | 515ft.; breadth extreme, 59ft. 3in.; depth moulded, 
case of the Kinfauns Castle, the system worthily justifies its | 38ft. 9in.; tonnage, 10,000 gross; indicated horse-power, 
high sponsorship. On the 23rd ult., when steaming at a | 10,500; boiler pressure, 2101b. per square inch. There are 
speed of from sixteen to seventeen knots, the absence of | two large funnels, oval in section, and three raking pole 
vibration on the Kinfauns Castle was most marked, and | masts, carrying fore-and-aft sails. There are three structural 
when Mr. Gracie, the engineering manager at Fairfield, decks—upper, main, and lower—all plated with steel and 


drew attention to the matter at the luncheon on board, his | sheathed with teak. Above the upper deck is a promenade | 


reference to it was at once heartily cheered by the large | 
company present. 

Detailed reference to the dimensions, power, and internal | 
arrangements of these new vessels is scarcely necessary in | 
view of our notice on the occasion of the launch of the | 
Kinfauns, but it may not be amiss to record, along with a 
few of the leading particulars, some facts of interest con- 
cerned with the Castle Mail Packets Company and the latest, | 
and in many ways most notable, accessions to their fleet. | 
With the launch and trial trips of these vessels on consecu- | 
tive days the enterprise of Sir Donald Currie has added to | 
the Castle Line, practically at one stroke, as much as 20,000 | 
tons of shipping of the very highest class. Exclusive of | 
smaller craft, the fleet now consists of twenty first-class 
passenger vessels aggregating about 118,000 tons. The go- | 
ahead policy of the management is shown by the fact that | 
no fewer than fifteen of the steamers have been built since | 
1890; indeed, two-thirds of the total tonnage of the fleet | 
has been launched within the past five years. 

It may also be pointed out that the Castle fleet forms a | 
remarkable testimony and acknowledgment of confidence in 
Clyde workmanship, for with the single exception of the | 
Pembroke Castle, built at Barrow, all the fine vessels com- 
prising the fleet were built in two Clyde yards—thirteen in 
that of the Fairfield Company, and five in that of Messrs. 
Barclay, Curle, and Co., Whiteinch. As illustrating the 
manner in which Sir Donald Currie and the Fairfield Com- 
pany arrange contracts involving tens of thousands of 
— it was related by Mr. Edmund Sharer, the ship- 

uilding manager at Fairfield, during the luncheon on 
board the Kinfauns, that when he went to London 
to discuss the matter of building the two new Castles, 
the “talk” concluded by Sir Donald Currie scribbling the 
final terms of the contract ‘on the back of an envelope,” 
and playfully requesting Mr. Sharer to go up to the drawing- 
Toom, and show Lady Currie what her husband had done! 
Rather an off-hand way of settling the contract for 20,000 
tons of new shipping, but eloquent of the good understanding 
between “the powers that be” of the two great concerns. 
Since the building of the first steel vessel at Fairfield, rather 
more than twenty years ago, which was also named Kin- 
fauns Castle, roughly about 500,000 tons of steel shipping 
have been turned out by the company, of which large 
amount 80,000 tons have been for the Castle Line. The 
cost of these 80,000 tons to the Castle Line, according to Sir 
Donald Currie, has been two millions sterling. 

The advance made since the building of the first Kinfauns 
Castle is roughly indicated by the fact that the present vessel 
of the name is three times the tonnage of the earlier one, 
her engines are three times the indicated horse-power, and 
her cost is nearly four times greater. Her dimensions—and, 
of course, those of her sister, the Kildonan Castle—are :— 
Length over all, 532ft. 3in.; length on load-water line, 


deck in line with a poop deck, which, together, extend for | 


about four-fifths of the vessel's length. Above the pro- 
menade deck is a shade or boat deck, on which all the life- 
boats are carried. A cellular double-bottom is fitted the 
full length of ship, and the holds are well subdivided into 
separate compartments by water-tight bulkheads, the for- 
ward or collision bulkhead being double. 

The accommodation for passengers is throughout of the 


handsome and even lavish description to which Cape voyagers | 
have become accustomed, the saloons and state-rooms being | 


principally arranged on the promenade, upper, and main 
decks. Provision is made for 300 first-class passengers amid- 
ships, for 160 second-class aft, and for 200 third-class forward. 
Large pantries and bars, with all requi ite fittings, are con- 
veniently placed near the respective saloons. The most 


complete and modern systems of sanitary accommodation | 


and lavatories, and of artificial lighting, heating, and ventila- 
tion have been adopted, electric fans and blowers being 
largely used in connection with the latter. 
tion of the current required for lighting and for fan-driving 


and other miscellaneous purposes, there are three independent | 


sets of engines and dynamos. There are close on 1000 lights 


| on board, including those for cargo-working purposes, the 


whole of the generating and transmission plant having been 
installed by Messrs. Siemens Brothers. 
of ship’s provisions, and the conveyance of fruit or other 
cargo, powerful refrigerating plant has been installed by 
Messrs. J. and E. Hall, Dartford. 


The Kinfauns Castle, which on trial attained a maximum | 
speed of 18} knots, is propelled by two sets of four-cylinder | 
four-crank quadruple-expansion engines, worked by steam at | 
210 lb. pressure, and balanced as before described. The two | 


propellers have each four blades of manganese bronze, and a 
boss of cast steel. The engines run at a high piston speed on 
large bearing surfaces, and have comparatively light recipro- 
cating parts. The pistons are of Whitworth steel, and to 
carry out the balancing of the engines as accurately as 


For the genera- | 


For the refrigeration | 


Australia, and in the event of war the Suez Canal might 
be closed. He intimated that the Castle Line and the 
Union Line had been granted another mail contract for 
the Cape Government. It had been persistently said that 
there was to be a new and far better service, other than 
that provided so long by the two companies named, but 
when the public tenders were invited nobody offered. The 
two old lines had now got the contract, and there was this 
| ramarkable thing about it, that it had been brought about 
by a happy unity of purpose among the various States of 
South Africa. For the first time the mail contract was 
distinguished by such community of interest, and it was 
indicative of generous feelings, cordial co-operation, and 
devotion to the flag of the home country, and to the 
national life. 


MACHINE FOR NOTCHING OUT THE ENDS OF 
GIRDERS. 

WE illustrate above a powerful double milling machine, 
specially designed for milling or notching out the ends of 
girders to fit in between the flanges of cross girders. It will 
operate on girders from 20in. deep down to 12in., with both 
cutters. A single head only can be used when required. 

The machine consistsof a substantial bed on which aretwo 
vertical slides, one being a fixture and the other having an 
adjustment by screw and hand wheel to suit the various depths 
of girders to be notched out. On each of these vertical slides 
traverses a carriage, carrying a steel spindle with a conical 
neck, on the end of which is the milling cutter specially 
designed for this operation. Each carriage has a self-acting 
| feed, and quick return motion, controlled by a tappet and 
| lever; there is also a vertical hand adjustment worked from the 

end of the shaft. The spindles are driven by a train of strong 
| steel gearing, and compound spur gearing and pulleys at the 
end of the bed. The girders are cramped down on suitable 
blocks on the work table, which has a top slide adjustment 
by screw and gearing, this enables the girders to be adjusted 
| accurately to the milling cutters. The cutters are kept cool 
and lubricated by a centrifugal circulating pump, and the 
| necessary piping from the pump to the cutters. This machine 
was constructed by Messrs. Isaac Hill and Son, Derby. 


possible they were turned down to the correct weight after | 
the other reciprocating parts were finished and weighed. | : 
The shafting is of Whitworth steel throughout, and the) woiyexsor Water SUPPLY.—An inquiry was conducted at the 
working parts are forged from ingot steel, the principal bolts | Board Schools, Wivenhoe, on the o4th ined. by Mr. W. A. Ducat 
being specially annealed. The main condensers, elliptical in | on behalf of the Local Government Board, with reference to an 
section, are of galvanised steel plate, and do not form part of | application of the Council for sanction to a loan of £5450, for 
the framing of the engines, being placed close to the ship’s | purposes of water supply. The scheme, which has been prepared 
side. In this and several other respects the machinery com- | by Messrs, Sands and Walker, civil engineers, Nottingham, was 
pares favourably as regards weight with the type of engine | explained to the inspector by Mr. H. H. Sands, C.E. It is pro- 
usually fitted into mail steamers. | posed to sink a borehole through the London clay into the chalk, 

The Kinfauns Castle goes on her first voyage to South | the water to be then pumped into an iron water tank, erected = 
Africa on September 29th. Sir Donald Currie, in the | the top = A 
course of the trial trip, said that he regarded the enormous | Cook M RDC. 
advance in the shipping trade between this country and and Dr. Pender Smith, M.O.H., and several members of the 
the Cape as of immense national importance, inasmuch as | Council, gave evidence as to the pressing need of a good supply of 
Cape Colony was on the high route to the East and to water for the district. 


— 
j \ | | 
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RAILWAY MATTERS. 


Lorp KitcHENer formally opened the Atbara Bridge 
on Saturday last. 


An order has been sent from India for rails for the 
Simla-Kalka Railway, which are to be of 401b, section, 


Tue Government of India have resolved to undertake 
the preliminary survey for a railway to Mussoorie from Dehra. 


Two new sections, covering between them nearly four 
miles of road, have been added to the Madras Electric Tramways. 


Tue receipts of the South Australian railways during the 
past —_ amounted to £1,058,000, while the working expenses 
were £616,000. 


Ir is rumoured that either Seattle or San Francisco 
will, within the next few years, be made the terminus of a new 
Trans-Pacific steamship line to connect with the Trans-Siberian 
Railroad. 


Tue Board of Trade inspection of the Sheffield Cor- 
poration electric tramways between Nether Edge and Tinsley 
took place on the 28th ult, Other sections are being rapidly 
proceeded with. 


It was not until 1896 that railway construction was com- 
menced in the Soudan. Now there are 587 miles of line actually 
working north of the Atbara Bridge, and 122 completed south, 
thus leaving 75 before reaching Khartoum. 


Srr Wittram Birt, who is about to retire from the 

sition of general manager of the Great Eastern Railway, has 
on presented with an illuminated address and an album of local 
pictures from the traders and residents of Lowestoft. 


Ar a meeting of the Bradford City Council held last 
week it was decided to make an application to the Light Railway 
Commissioners for an order authorising the Council to construct 
and work a light railway under the Act between Bradford and 
Leeds. 


Ar the Brooks Locomotive Works a large locomotive 
is just being completed for the Illinois Central Railroad. The 
cylinders are 23in. diameter, and 30in, stroke ; the drivers are 57in, 
diameter, and the total weight of the engine, without the tender, 
is $7 tons. 

THe Light Railway Commissioners give notice that 
they have removed from 23, Great George-street, London, S.W., 
to 54, Parliament-street, London, 8.W., where all letters, &c., 
omy in future be addressed. Inquiry-office: Room No, 20, 
thi oor. 


On Friday night an accident is reported to have 
occurred at the Central Station, Oldham, on the Lancashire and 
Yorkshire Railway, when a train of empty carriages ran into a 
passenger train. Several persons received shocks; the guard’s 
van of the latter was telescoped, and other damage was done. 


Tue record of train accidents in the United States 
during June includes 100 collisions, 115 derailments, and 5 other 
accidents, a total of 220 accidents, in which 19 persons were killed 
and 175injured. Nine are put down to defects of road, 36 to 
defective equipment, 61 to negligence in operating, 16 to unfore- 
seen obstructions, and 98 are ‘ unexplained.” 


WE learn from the Engineering and Mining Journal 
that the only place in the United States where liquid fuel is in 
use in locomotives is in Southern California, where coal is expen- 
sive. The Atchison, Topeka, and Santa Fé Company has some 
locomotives on its Southern California lines which burn oil from 
the local wells. The Southern Pacific has also experimented in 
the same direction. 


Tae Board of Trade has recently confirmed Orders 
authorising the construction of light railways from Poole to 
County Gates, in Dorset; and in Cnatham and Gillingham, 
in Kent, The Board has also confirmed an Order intituled 
the Penzance, Newlyn, and West Cornwall Light Railway Order, 
authorising the construction of a light railway in the county of 
Cornwall, between Penzance, Newlyn, St. Just, and Land’s End. 


THe Bethlehem Steel Company recently despatched 
from its work; the shaft of an engine for the Boston Elevated 
Railroad, This shaft and the parts attached weighed 170,400 lb., 
and this is said to have been the heaviest load ever sent by rail, 
except the Krupp gun which the Pennsylvania Railroad carried to 
the World’s Fair. The shaft was taken from Bethlehem by the 
Philadelphia and Reading Railroad, and was carried on two cars, 
It was made for an engine built by the Corliss Steam Engine Com- 

ny, is 37in, in diameter at the middle ard hollow forged, with a 

7in, bore. It is 27ft. 10in, long. 


To secure the smokeless working of passenger engines 
on the Cincinnati, New Orleans, and Texas Pacific Railroad, the 
tire-boxes are fitted with hollow brick arches, and four holes are 
made in each side of the fire-box for the purpose of admitting air, 
and four tubes run through the arch. The outside air, passing 
through these tubes, is heated toa high temperature. This heated 
air supplies oxygen to the unconsumed gases, and is said to pro- 
duce complete combustion. The four holes in the side of the fire- 
box are placed 12in, above the grates, and into these openings are 
inserted air tubes for deflecting the air to the fire, 


THE following are the leading particulars of a type 
of compound locomotive made by the Baldwin Company for the 
Erie Railroad. The engines have a total weight of 674 tons, with 
a stroke of 26in., and 13in. and 22in. cylinders. The driving 
wheels are 76in. in diameter, and the working steam pressure 
200 lb. Some of these have been running for a few weeks, and 
the remainder are to be delivered by September. Other par- 
ticulars are as follows:—Tubes: Number, 271 ; material, iron ; 
outside diameter, 2in. ; length, 15ft. Fire-box: Length, 96in. ; 
width, 96in, ; material, carbon steel. Tank capacity, 6000 gallons ; 
coal capacity, 8 tons. 


On the 25th of August Sir Francis Marindin, Chief 
Inspector of the Railway Department for the Board of Trade, paid 
an official visit to Sheffield to inspect the track over which the new 
electric tram communication is being completed. The inspector 
expressed satisfaction with the Netheredge, Tinsley, and Walkley 
routes over which db ype the other sections not being yet in 
a sufficiently forw: state to be inspected. On the 29th of 
August, Mr. Trotter, the electrical adviser for the Board of Trade, 
visited Sheffield to inspect the electrical equipment of the new 
system. His report was equally favourable, and the electric cars 
pret, to run on the Netheredge and Tinsley section on Sep- 

mber 5th. 


Ow1nG, it is said, to the failure of the continuous brake, 
the Irish mail met with an accident at Holyhead on Sunday 
morning. Some time before Holyhead was reached the driver 
discovered that the brake would not work. The train was then 
running down an incline of a considerable gradient. The driver 
adopted every measure to stay the progress of the train ; but, not- 
withstanding, it came into forcible contact with the buffer stops at 
the end of the =. A letter-sorting van and parcels van, 
which were coupled next the engine, were — off the rails, a 


letter sorter in the employ cf the Postal Department receiving 


injuries. Most of the daily newspapers, in their reports of the 
accident, have alluded to the brake as the ‘Westinghouse 
vacuum,” Needless to say, this is incorrect ; the Westinghouse 
brake employs air under pressure, and is not used on the London 
and North-Western Railway. 


NOTES AND MEMORANDA. 


Tue total area of Scotland surveyed during the year 
amounts to 610 square miles, with 3868 miles of boundary line, 


In 1898 Canada produced 3,714,217 tons of coal, 
of which 2,247,088 tons came from Nova Scotia, and 1,100,000 
tons from British Columbia. 


TuE city of Paris now devotes 12,000 acres of land to 
sewage treatment. Not more than 11,700 gallons are allowed to 
be applied to an acre of land per day. 


THE copper production of the United States in 1898 
was the largest on record, and reached 535,900,232 lb. of fine 
copper, an increase of 68 per cent. over 1897. 


Great Britain is the largest customer of the United 
States for mineral oil, taking last year 242,265,563 gallons, as 
against 155,203,222 sent to Germany, 53,398,115 to Japan, 
44,523,552 to China, and 260,431,316 to various European countries, 


In 1898 there were 159 schools of science in existence, 
with 21,193 students, This is a considerable increase on the pre- 
ceding year, when the number of these schools was 143, with 18,142 
students. Schools of science in Scotland are not included in these 
figures, 

AN armour test was recently made at the Indian Head 
proving , pene of a 5hin. plate representing 700 tons of the case- 
mate and belt armour of the battleship Alabama. Two Gin. pro- 
gg failed to pierce the plate, the greatest depression being 
3din., and there were no cracks. 


AccorDING to an American exchange, a motor gun 
carriage is being built at Peoria, Illinois, not for purposes of war 
as usually understood, but for city use against mobs. The carriage 
has seats for four men and provision for carrying 1000 cartridges. 
The gun is of the Colt automatic rapid-fire type. A petroleum 
engine will provide the motive power. 


THE number of marine engines and accessories now 
shownin motioninthenavaland marine section of South Kensington 
Museum is forty-eight, a considerable increase having been made 
this year, chiefly through the introduction of small air motors by 
which various models of feathering paddle-wheels and other pro- 
pellers can be started by visitors wishing to study them in 
motion, 


Tue following are the constituents employed in the 
manufacture of asphalt pavements in America:—For Trinidad 
asphalt: Asphaltic cement, 12°15 per cent. ; sand, 83°70 per 
cent. ; and calcium carbonate, 5°15 per cent. For Bermudey 
asphalt: 9°10 per cent. of the first ingredient, 71:60 per cent. of 
the second, pty 20°30 per cent. of ‘the third. Crushed granite 
may be substituted for the sand. 


Durine July Scotch shipbuilders launched 13 vessels, 
of about 22,050 tons gross, against vessels, of about 
38,565 tons gross, in June, and 22 vessels, of about 17,341 tons 

ross, in July last year. For the year so far there have been 
aunched 189 vessels, of about 278,360 tons gross, against 244,949 
tons in the corresponding period last year, 176,530 tons in 1897. 
226,877 tons is 1896, and 210,967 tons in 1895. 


A’ NEW regulation regarding Russian weights and 
measures was officially published recently, says the Times correspon- 
dent at St. Petersburg. The Russian pound is fixed as the 
standard of mass, and declared to be equal to 409°512 grammes, a 
pail or vedro is to hold 30 lb. of distilled water at 16°6 deg. Cent., 
and a garnietz 8 lb. of water. The unit of length is the arshin, 
equal to 71°12 centimetres, The metric system is to be optional. 


AccorpbINnG to American statistics, the annual produc- 
tion of petroleum in the world is now 5,000,000,000 gallons, of 
which 2,500,000,000 are produced in the United States, 
2,250,000,000 in Russia, 87,000,000 in Austria, 72,000,000 in 
Sumatra, 30,000,000 in Java, 29,000,000 in Canada, 24,000,000 in 
Roumania, 15,000,000 in India, 8,000,000 in Japan, 7,000,000 in 
Germany, 3,000,000 in Peru, and the small remainder in Italy and 
other countries, 


Iv London the deficiency of rain at present since the 
commencement of the year is 4'75in., and January, February, 
and April are the only months in which there was an excess, 
The Greenwich results show that each of the last four years has 
had a deficiency of rain as compared with the average of the last 
fifty-five years, and during the last sixteen years there have only 
been three years with an excess, while the deficiency has commonly 
amounted to 4in. or Sin. 


At a meeting of the Paris Academy of Sciences held on 
August 7th, M. H. Le Chatelier gave some particulars relating to 
the expansion of iron and steel at high temperatures, At tem- 
peratures ranging from 0 deg. up to about 750 deg., iron 
and steel expand similarly, But above the temperature of mole- 
cular transformation the expansion of steel varies rapidly with the 
amount of carbon present, an increase of carbon from 0°05 to 1°2 
per cent, doubling the coefficient of expansion. 


Tue largest single owner of blast furnaces in the 
world is said to be the Austrian Alpine Montan Gesellschaft, which 
owns 32 furnaces. These are mostly of small size, however, and 
run on charcval iron. William Baird and Co., Glasgow, own 29 
furnaces, including the works at Gartsherrie, Eglinton, Lugar, and 
Muirkirk, Scotland. Inthe United States the Carnegie Steel Com- 

ny owns 17 furnaces, the total annual capacity of which is 

200,000 tons. The National Steel Company owns 12 furnaces, 
the total annual capacity of which is about 1,205,000 tons, 


Luioyp’s Register shows that of the world’s shippin 
1141 vessels, of 820,725 tons, excluding all vessels of less than 1 
tons, were lost or condemned during 1898. Of this total 322 
vessels, of 463,241 tons, were steamers, and 819, of 357,484 tons, 
were sailing vessels. As regards steamers the present return 
exceeds the average of the preceding seven years by 56 vessels and 
135,257 tons ; as regards sailing vessels it is below the average by 
31 vessels and 28,551 tons, Similarly the figures relating to steam 
tonnage owned in the United Kingdom are above the average, 
while those relating to sailing vessels are below. 


Tue merchant navies of the world which exceed a total 
of 1,000,000 tons are those of the United Kingdom, the British 
Colonies, the United States of America, France, Germany, and 
Norway. Of these countries the United Kingdom shows the 
smallest percentage of loss during 1898, viz., 2°4 per cent. of the 
vessels owned; the Colonies follow with 3°95 per cent.; and 
Norway is the highest with 7°36 percent, The loss in steamers 
belonging to the United Kingdom was at 2°05 per cent., the 
average of the other five countries being 2°58. For = vessels 
the United Kingdom’s loss was 3°45 per cent., against 7°24 per 
cent, for the other five countries. 


THE septic system of sewage treatment has been 
adopted at Champaign, a town in Illinois, having about 10,000 in- 
habitants. The septic tank has a capacity of only 22,200 gallons 
for a dry-weather flow, which is already 300,000 gallons a day. 
This volume is liable to be increased several times whenever wet 
weather raises the und water level, the sewers being on the 
separate system. ith the normal daily flow of 300,000 gallons 
the tank is filled 134 times each twenty-four hours, while the mere 
doubliog of the flow reduced the time of passage through the 
tank to fifty-three minutes, making no allowances in any of the 
cases for accumulations of sludge. As compared with English 
practice, the tank capacity at Champaign appears to be remarkably 
small, but the works are said to give good results, 


MISCELLANEA. 


At Bradford, owing to the drought, householders’ 
water supply has been reduced to nine and a-half hours per day, 


THE quantity of coal imported into the Rio Grande 
. Sul =" in 1898 was 16,013 tons, as compared with 27,340 
ns in A 


Tue new White Star liner Oceanic arrived in the 
Mersey last Saturday from Belfast. She will sail from Liverpool 
on her maiden voyage to New York on September 6th, 


In Glasgow a report has been current that the London 
and Glasgow Shipbuilding and Engineering Company, Govan, js 
in close treaty with a Sheffield firm of steel manufacturers, with 
the view to amalgamation on similar lines to those of the Vicars 
and other similar combinations, 


Tue value of goods imported into Madeira during last 
year was £318,888, as against £239,531 in 1897. The value of the 
exports during the same periods was £307,597 and £272,222 re. 
spectively. Last year’s imports included 98,598 tons of coal, an 
increase of 5073 tons as compared with 1897. 


Tue standard American specification for steel tires js 
as follows:—Carbon, 0°65 to 0°75; phosphorus, under 0:05: 
silicon, under 0°25 ; manganese, 0°5 to 0°7 ; sulphur, under 0°05; 
Tensile strength, 110,000 lb. to 125,000 1b.; elastic limit, 55,000 Ib, 
to 65,000 lb.; elongation in 2in., 12 to 15 per cent, 


THERE seems to be quite a plethora of dry-dock schemes 
in the United States since the late war. Naval Constructor F, 1, 
Bowles, who is in charge of the Brooklyn Navy Yard, has just for- 
warded to the Navy Department his annual report, in which 
a ‘wean the construction of a new stone and concrete dry 
ock, 
A synpicaTE has been formed for supplying electrical 
wer in the Simla hills. It proposes to tap the Sutlej River near 
ilaspur by a tunnel, the head of water there available being so 
great that it is expected to be able to supply electricity to Lahore 
as well as to Simla, and even perhaps to trains on the North- 
Western and Simla-Kalka Railway. 


THE corporation directors of the board of the Man- 
chester Ship Canal ae: gr have just presented their half-yearly 
report to the Ship Canal Committee of the corporation, who have 
approved it. ‘The report deals with the work of the half-year 
ended June 30th last, showing that the amount of interest due to 
the Manchester Corporation on that date was £939,979, 


TueEreE have for some time been signs of a decrease in 
the gas supply in the Indiana gas fields. The pressure of gas 
has dwindled down considerably within the past year. A com. 
mittee has been visiting several of the manufacturing districts in 
Indiana and noting the pressure at many of the plants, In 
ae cases the pressure is said to have fallen off to nearly 
125 lb, 

Tue proprietors of he Miller, in order to ascertain 
whether flour cannot be produced in this country equal to the Hun- 
garian product, are offering a prize, value 50 guineas, for competi- 
tion at the forthcoming Bakers’ Exhibition, Islington, for the best 
sample of flour manufactured entirely in any mill in the United 
Kingdom from a mixture containing any wheat except Hungarian, 
with certain provisos. 

SpecrFicaTions have been issued by the United States 
Navy Department for a new stone dry dock to be built at Ports- 
mouth, New Hampshire, U.S.A. The general dimensions of the dock 
will be as follows:—Longth at coping, 750ft.; length on floor, 
725ft.; width at coping, 130ft.; width on floor, 80ft.; width at 
abutment, least, 101ft. 9in.; width at entrance, 100ft.; greatest 
depth from coping to floor in body, 39ft. 3in.; draught over sill at 
mean high water, 30ft. 


Tue Cramp Shipbuilding Yard, Philadelphia, has never 
been busier than at present. Six vessels are now on the stocks, 
and the keels of six others will be laid as soon as room can be 
found for them. The next launch at the yard will be that of the 
Russian cruiser Variag, which will take place this month. The 
Russian battleship Retvitzan is almost half completed, and the 
frames of the battleship Maine are being placed in position. 


Tue Postmaster-General has issued a notice stating 
that, on and after the Ist of September next, the postage to be 
prepaid on letters from this country for the Cape of Good _ 
will be 1d. per half-ounce, instead of 2}d., as at present. The 

stage on letters for the Australian Colonies, New Zealand, and 

hodesia will continue to be 2hd. per half-ounce. These are now 
the only British possessions of importance which have not adopted 
the penny postage scheme, 

Tue Imperial authorities are considering the questio" 
of establishing a technical school in Finland, with the rights of the 
Government middle schools, This step is not viewed with great 
favour by the Finns, for the language question will debar many of 
them from attending the schoo]. In the first year’s course special 
attention is to be given to acquiring a knowledge of Russian, and 
technical subjects will be taught in the second course, All 
instruction will be imparted in Russian, 


Accorpine to an American contemporary, a machine- 
tool manufacturer in the United States is now making magnetic 
chucks, which are designed to do away with bolting, strapping, or 
otherwise fastening down work by the usual methods, which 
require considerable time. The mechanism consists of an electro- 
magnet made in box form, completely enclosing an electric coi], A 
switch is provided to manipulate the current, which may be taken 
from the shop-lighting circuit, and any of the chucks can be con- 
nected in place of a lamp. 

Tue total area of Sind under irrigation in 1897-98 is 
said to have been 2,806,083 acres—a record area, The financial 
results during the year mentioned were excellent, major works 
returning 9°54 per cent. on the capital outlay, and minor works 
26°22 per cent, All forms of major works gave higher returns 
than in the preceding year, the Desert Canal returning 6°3 on its 
capital outlay, and the Begari 17°78 per cent. Minor works gave 
nearly 6 per cent. more than in the previous year, The actual net 
revenue on all works was 14°25 per cent., or 2°75 over the previous 
record of 1896-97. 

Apropos of the dearth of water and the steps taken by 
some of the companies recently to prevent waste, it is interesting to 
know that the use of watermeters in Atlantic City, United States 
America, has been as satisfactory to the consumers as to the water 
department. The amount of water pumped in December, 1897, 
was less than for any month since April, 1890, notwithstanding 
the fact that the population of the city has increased 70 per cent. 
since that time. The consumers who practised a rigid economy in 
the use of water when the meters were first set have learned that 
this is unnecessary, as the minimum rate entitles them to an 
abundance of water for all legitimate purposes, 

A CORRESPONDENT of the Times writes that some 
interesting experiments were recently carried out in Belgium in 
order to compare the results of firing with old and new fire-arms. 
Five weapons were chosen for the purpose :—(1) The flint lock of 
1777, (2) the hammer gun of 1841, @) the carbine of 1843, (4) the 
Albini rifle of 1867, and (5) the Mauser magazine rifle of small 
calibre of 1889, Comparing the flint lock of 1777 with the Mauser 
rifle of 1889, the precision of the latter was found to be twice that 
of the former, and the initial velocity twenty times as great. The 
hammer gun of 1841 proved to be distinctly inferior to the flint 
lock of 1777, though the latter had the great disadvantage of 
missing fire more frequently, 
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REPLIES. 


R. Gombe) to the Secretary of the City and Guilds of 
London Institute, Gresham College, Basinghall-street, for a programme 
of her examinations, in which you will find all the information you 
require, 

J. A.—Please make your question clearer. As the velocity increases the 
ressure falls, To deliver the maximum volume of air the tube must 
nerease towards the mouth—exactly the opposite of what you have 

sketched, 

R. C. H. (Dulwich).—Several attempts have been made to construct oil 
and gas rotary engines. We do not know of any success being 
achieved. A petrol engine of the De Laval turbine type is, we believe, 
the latest development. 

J. A. D.—We cannot advise you, because everything depends on yourself. 
So far as we can judge, you have been taken into the drawing-office on 
your merits. You have been singled out from the rest of the fitters. 
You tell us that you study, and try to improve. So far as we can see, 
you will not remain a draughtsman. ‘he drawing-office will be a 
pr eee te to better things. Nothing, however, but a long per- 
sonal knowledge of you would justify us in saying more. 

G. H. (Newcastle).—The metacentre is an imaginary point at which a 
vertical line through the centre of buoyancy of a floating vessel cuts 
the centre line of the section of the vessel. You would do well to read 
a series of articles which appeared in Tae Encinegr beginning Janu- 
ary 17th, 1896, entitled ‘‘ Naval Architecture—A Few Principles Popu- 
larly Explained.” We should say that for your purpose Mr. Walton's 
**Know Your Own Ship,” published by Charles Griffin, is the best book 
you could get. 


ERRATUM. 

In the report last week of an interview which our Glasgow representa- 
tive had with Mr. Stewart, it is said that the engines for the Birming- 
ham Corporation traniways had not been tested. This should read, the 
engines at the Springburn station of the Glasgow Corporation electric 
tramways had not been tested. 
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COAST DEFENCE, 


Some special attention is just now being bestowed 
upon the question of coast defence, and though such 
discussion as the matter may provoke will be and is 
confined rather to details of organisation than to the 
pros and cons of putting up forts, we shall no doubt hear 
a good deal about ‘sea power” incidentally. Briefly, 
the position may be thus summed up:—Ever since 
Captain Mahan’s works obtained a vogue, it has been a 
dogma in this country that the fleet is all-sufficient or 
nearly so, and that, save in a very few cases, forts are a 
waste of money. Now, this dogma may or may not be 
correct—it is the disciples of Captain Mahan rather than 
the gallant officer himself, who hold it—but whether 
it be correct or not does not concern the principal 
point on which discussion is likely shortly to turn. 

At present the defence of naval bases and the selection 
of naval bases—so far as their value by the number of 
protecting guns is concerned—is in the hands, not of the 
Navy, but of the Royal Engineers. When we say defence, 
we, of course, mean the designing of defences and all 
kindred matters. It is no new cry that Royal 
Engineers are the wrong men for this kind of thing, 
that they are incapable of understanding the prin- 
ciples of naval warfare, and a great deal more to the 
same effect ; we have heard all this many a time. That 
this cry which has been raised so often that the Royal 
Engineers themselves must by now be beginning to 
believe it, will soon be well to the front there is already 
ample evidence. To suggest that the cry is incorrect, and 
even illogical, will no doubt be treated as rank heresy; 
however, we do not propose to commit ourselves thus 
far. At the same time, we feel bound to record our con- 
viction that the Engineers are condemned more or less 
unheard and upon theories which, however excellent, are 
entirely theories as yet, and can only by courtesy be 
regarded as facts. 

To be more explicit, the Royal Engineers proceed upon 
a line of more or less classical thought—upon the lines, in- 
deed, which seemed good to our forefathers in times when 
no one knew much about sea power. In those daysit was 
recognised every whit as much as it is to-day that a 
ship was useless against a fort. Consequently, the aim 
was to put up fortifications at every spot likely to tempt 
hostile attention. In those days sea power meant all it 
really does mean, though the words did not satisfy the 
modern definition. But the idea involved was extremely 
practical, namely, that if we came across the enemy 
we should thrash him because our ships were more efli- 
cient. Now-a-days the thing has a name, and with the 
name a subtle distinction. This distinction has been so 
dwelt upon and amplified that it is now almost a cardinal 
axiom that if we have twenty ships somewhere, fifteen 
ships of the enemy somewhere else will remain in 
harbour. Morning, noon, and night it is preached that 
here is defence. Is it? The sapper apparently does 
not believe that itis. Let us examine his view upon the 
above hypothesis, bearing in mind that blockade is 
getting to be regarded as impossible, and observation a 
very likely substitute. In any case, let us assume that 
some—not all—of the fifteen enemies go out on the war 
path. Itisclear that some of our twenty must stay to 
look after the balance that remains; and here at once 
comes a problem. Further, whether we work it out by 
Kriegspiel, on paper, or by deducing from manceuvre 
results, it is impossible to assert that the raiding fleet is 
precluded from coming back safely to some base. It 
might be prevented, but it is not certain that it would be. 


The actual value of coast ravage is slight—it is possible 
that the game in £ s.d.is not worth the candle. But 
the moral effect is enormous, and it is this moral effect 
upon non-combatants which the few-fort theorists over- 
look. The guerre de course, we are told, is strategically 
wrong, and must ultimately spell disaster. No doubt it 
will, but that of itself is not enough to prevent its prac- 
tice. It is the only method France could adopt against 
us, and it is the course she would adopt. Taken as a 
whole, the military idea is to guard primarily against such 
asystem. The modern naval idea—naval, that is, to the 
extent of being advocated by a variety of officers, mostly 
retired, is too open to a suspicion of being satisfied 
that a guerre de course is bad strategy, and consequently 
not to be expected. We do not say that these theories 
would not work out all right in practice—they might ; it 
may even be probable that they would. But it is not 
certain. And we cannot forget that Captain Mahan has 
pledged himself to a belief in coast defences; they have 
had recent experience in America of the moral effect 
upon a belligerent of the mere existence of an undefended 
coast line. 

The cost question cannot be passed over in silence. 
Broadly speaking, each fort must mean a floating unit 
less, or some fraction of a floating unit. Here is a grave 
problem, but it has nothing to do with the main issue 
under review. Left entirely to themselves, the military 
would possibly build forts in reckless disregard for ship- 
building programmes. But if the extreme party on the 
other side had their way, this would be reversed, and we 
should only be given Scylla instead of Charybdis. 

We do not recognise that military warfare—strategic- 
ally at any rate—is so essentially different from naval war- 
fare as some would urge. We are not certain as to the 
relative inferiority of a body of highly-trained military 
men on the one hand, to a few retired naval men on the 
other. Strategy is not taught in the British Navy, and 
badly-digested ‘‘ Mahan” is not necessarily an eflicient 
substitute for it. Badly-designed forts do not prove that 
forts are useless, or that Royal Engineers cannot under- 
stand the needs of naval strategy. A further trouble is 
that, as anyone who takes the trouble to work the thing 
out or to study history can ascertain, seaward forts are 
not primarily for seauses. At Port Arthur and Wei-hai- 
wei it was the land attack which carried these bases. 
Santiago has shown that almost anything will serve to 
stand against ships, and in actual practice the best fort 
will be found to be that which can best resist land attack. 
Under this head the engineer must surely be held in his 
element; and, since the more we examine it, the more 
purely military is the fort as a war factor, so we feel 
inclined to ask whether the anti-fort party have any true 
conception of a fort’s place in the scheme of things of 
war. Does the word fort convey to them any idea beyond 
that of an erection carrying guns that may hurt a hostile 
ship within range ? 


WATERLOO TERMINUS. 


TuosE who have read Mr. Jerome’s delightful book, 
‘‘ Three Men in a Boat,” will remember how the author, 
once finding himself with a couple of friends at Waterloo, 
and wanting to get to Hampton Court, bribed an engine- 
driver with half-a-crown to take him there. The driver 
said he thought from the length of the train that it could 
not be for Hampton Court, but, being willing to oblige, 
he risked it, only to find out when he arrived at his des- 
tination that he was really the Southampton express. 
This humorous conceit embodies very fairly the popular 
opinion concerning Waterloo terminus; and during the 
last couple of weeks the Times has been full of corre- 
spondence on the subject. Nothing is right, we are told, 
and the principal reason is that there are four or five 
elderly gentlemen—one of them, indeed, as much as 
fifty-six—on the Board of Directors. I'ew will dispute 
that the South-Western railway traffic is a model of 
confusion and unpunctuality; but indiscriminate abuse 
does no good; and exaggeration in diatribe not only fails 
to convince, but in turn raises doubts as to the accuracy 
of the censor. It will be more to the purpose to endeavour 
to arrive at the immediate reasons why the traffic arrange- 
ments are unsatisfactory and disappointing. We shall 
then, perhaps, be able to point out those particular failings 
which indicate incompetence of management, and those 
which have nothing to do with incompetence. We shall 
learn which are the faults and which the misfortunes of 
the company, and so bring intelligent criticism to bear, 
and even, perhaps, effect improvement. 

Now, it can very easily be shown that Waterloo Termi- 
nus is unfit to deal with the enormous traffic with which 
it has to cope as best it may. What that traffic is, we 
shall show in a moment. In 1838, the London and 
South-Western Railway Terminus was a small shed at 
Nine Elms. As traffic developed, a terminus was opened at 
Waterloo in 1848. It was held to be a very fine thing in 
its day, and for many years it satisfied every want. Busi- 
ness improved, and what is known as the south station 
was added to provide for traffic in 1878. But the 
whole station is very badly situated. Access can only be 
obtained by climbing steep ramps or flights of steps, and 
its frontage to the road is limited. All this tends to make 
arrival and departure worrying. The confusion of which 
we hear so much is not confined to the inside of the 
station; we find it outside, among cabs, and hansoms, 
and foot passengers. Inside, the platforms are too narrow 
and too short. The whole station is, in a word, too small, 
and the principal reason why it is too small is the enor- 
mous development of suburban and local traffic, which 
has been promoted and extended by, among other things, 
the Waterloo and City Railway. The traveller, as 
soon almost as he has passed Clapham Junction, finds 
himself in acres of new buildings ; and the extension of 
Greater London spreads for miles into the country. 
Population is augmenting, and the railway company has 
to deal with it to an extent which very few people can 
realise. No one anticipated even ten years ago that the 
traffic at Waterloo would be what it is now. The Thames 
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becomes each summer more popular than it was before, 
and the South-Western Railway has a monopoly of it 
almost up to Windsor, where the Great Western takes 
hold. For the crush on Saturdays, the Thames is mainly 
responsible. 

We may now with advantage put before our readers a 
few figures, which will serve to show what it is the 
officials at Waterloo have to do. The length of the day 
at Waterloo is practically twenty hours; for there is 
scarcely any goods traffic, even of the quickest and 
lightest kind. Between 1 a.m. and 5 a.m. there are 
hardly any trains. At this time of year the average 
number of trains which enter and leave Waterloo is about 
900 per day. Under the head “Train” we include not 
only those which are loaded, but those which are 
empty, yet have to be taken in or out of the station, and 
the engines sent to move them. To be on the safe side, 
we shall say that 800 passenger trains have to be 
dealt with every day. We shall not be far wrong 
if we say that each of these represents four 
hundred passengers and eighty packages. This gives 
us a_ total of 320,000 persons and 64,000 pack- 
ages to be moved in twenty hours; which, again 
averaging, gives us 16,000 persons and 3200 packages per 
hour. But this is not all. The traffic is very far from 
being equally distributed over the twenty hours. The 
busiest hours are between 8 a.m. and 11 a.m., during 
which period of three hours there are 165 trains, or fifty- 
five per hour; and from 4 p.m. to 7 p.m., when there are 
200 trains, or sixty-six per hour. That time is required to 
load and unload even a passenger train seems to be wholly 
overlooked by many people. Military authorities, how- 
ever, have made a careful study of the subject, and they 
know that nothing but rigid discipline can reduce the 
time necessary to a reasonable minimum. Soldiery are 
drawn up carefully on the platform to the proper number. 
Baggage is carefully deposited at the proper place, and 
when the train is pushed in, each man enters straight 
before him the compartment allotted to him and his 
fellows. Compare all this with the departure of an 
ordinary main line train—late arrivals; the hunt for 
corner seats; mountains of luggage; the wild rush up and 
down the platform of uncontrollable families. The 
wonder is not that trains are late, but that they are ever 
got away with any approach to punctuality. The only 
possible remedy for crowding and confusion is to have 
roomy platforms, and instead of bringing up the train at 
the last moment, to have it lying alongside for at least 
twenty minutes before the time of starting. Thisis quite 
out of the question at a small station like Waterloo. The 
average time during which a train can remain at a plat- 
form is only fifteen minutes. During the busiest time it 
is much less, as there are only ten platforms available for 
some sixty trains per hour. 

Let us, leaving the question of loading and unloading 
trains, consider how these trains are to be handled. 
There are ten platforms at Waterloo, and sixteen roads 
into which trains can be run for shunting purposes ; but 
several of these can only take short trains. The average 
South-Western train may be taken at twelve coaches, but 
a large proportion of these are equal in length to two 
ordinary coaches. This gives us 9,600 vehicles in and 
out of Waterloo every twenty hours on ordinary 
days; and when specials are run, there may be as 
many as 1050 trains, representing 12,600 coaches into 
and out of Waterloo in that time. With these figures 
in mind we begin to form some idea of what the 
traffic involves. We can perhaps carry it a little 
further by saying that the great transept of the Crystal 
Palace, with the orchestra seats under the organ, will 
hold 20,000 persons packed as close as they can stand. Now 
sixteen times this vast crowd enter and leave Waterloo 
terminus every day. Add to this the huge piles of luggage, 
the myriad bicycles, and we have a whole beneath which 
the official mind might well be crushed. To admit the 
trains to Waterloo and the country, there is a place 
known as the ‘bottle neck’’ between B and C signal- 
boxes. The various platform roads diverge from these 
boxes. At Vauxhall there are six lines of road, but only 
five loaded trains can enter and leave at the same time. 
We need not say more, we think, to render it clear that 
the traffic from, and to, and in Waterloo terminus, has 
entirely outgrown the accommodation, and the wonder is, 
as we have said, not that trains are late, and that no 
one knows from what platform he will start, or at what 
hour he will arrive, but that the traffic can be carried on 
at all without serious accidents, and with really not more 
want of punctuality than is to be found on other lines 
with far better terminal accommodation. 

But it is said the directors ought to have foreseen all 
this and provided for it. The reply is that, in the first 
place, the traffic has outgrown all expectation. One local 
train, for instance, from Wimbledon, when first run 
accommodated all the passengers using it with five 
coaches. Two trains have now taken its place, each of 
fourteen coaches. The locomotives which in Mr. Adams’ 
time were regarded as too powerful, are being superseded 
daily by Mr. Drummond’s engines of 50 per cent. greater 

ower. But even though the directors, with more than 

uman prescience, had anticipated to the full instead of 
partially, what was going to take place, it has yet to be 
seen what they could have done. It is the easiest thing 
in the world to talk of enlarging a terminus; but parlia- 
mentary sanction has to be got first, and railway com- 
panies are always opposed at every step; yet even when 
parliamentary sanction has been obtained, great delay in 
carrying out the improvement follows. The London and 
South-Western Railway Company has been at work for 
years on enlargements and extensions which have been 
very fully described in our pages. When these are 
finished no doubt there will be less cause for complaint. 

Lastly, we must repeat what we have said many times. 
The general public are themselves responsible for a very 
large proportion of the delay and want of punctuality of 
which they complain. A great part of the work of 


officials at stations and termini consists in trying to 
induce passengers to do what they ought to do without 


rsuasion or compulsion. Every station master or plat- 
orm inspector will corroborate this statement. Not long 
since we saw a crowded main line train detained—it was 
then late—for two minutes at Clapham Junction because 
two ladies and two gentlemen could not find room for all 
four in one compartment. The guard, out of all patience, 
at last started the train and left two of the party 
grumbling on the platform. At all times the conduct of 
traffic at a great station is an onerous duty. When the 
accommodation is limited confusion begins, and after 
that the deluge. Much more than half the trouble at 
Waterloo is brought about by uncertainty as to the plat- 
form at which any train will arrive or from which it will 
start. This springs from the efforts of the signalmen to 
utilise the docks and platforms to the fullest extent. If 
the Exeter express cannot get into No. 3, let us say, while 
No. 9 is open, then run it into No. 9. Itis quite possible 
that, as has been stated by various amateurs, the most is 
not made of such facilities as Waterloo possesses. We 
venture to think, nevertheless, that the directors and 
officials are doing what they can, and there is little hope 
of amelioration until the structural improvements now in 
hand are completed. 
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HIGH EXPLOSIVE SHELL AGAINST ARMOUR. 


Tue “Isham shell,’ charged with a high explosive, is said 
to have produced good effect against armour last month in 
America. A steel shell unfused, weighing 1900 lb., contain- 
ing over 1291b. of dynamite, was projected by a charge of 
brown prismatic powder against a ‘‘ Harveyed armour plate, 
striking it at an angle” more unfavourable than would 
generally occur on service. The armour, which was better 
supported than that ona ship’s side, was broken to pieces 
and scattered, the shell itself being blown into fragments, of 
which the largest found weighed 41b. It is difficult to say 
what conclusions are to be drawn from this trial. Clearly 
this shell is one of special length and magnitude. The 
largest gun in the United States navy is 13in. in calibre, and 
its projectile weighs only 11001b., and 19001b. fired from 
such a piece would be what has been termed a double shell 
or torpedo shell, and the question arises as to what are its 
shooting powers. Such a projectile might have great value 
for short ranges, but we do not know the thickness of the 
armour plate attacked. We should suppose that the idea is 
the destruction of the lighter parts of a ship by special 
double projectiles carrying enormous charges of high explo- 
sives. Armour has hitherto — defeated shells which 
explode before obtaining a considerable measure of penetra- 
tion, but it has always been possible to destroy their plating 
with explosive shells of disproportionate power. This 
appears to be a trial of the feasibility of realising the same 
effect on a larger scale. We should expect the plate to be at 
least 5in. thick, because it is stated to be a Harveyed plate, 
and the Harvey process is rarely of practical value applied 
to thinner plates, which are apt to be contorted in hardening 
the face. The conditions of this trial are novel, the charge 
and projectile being enormous, There is nothing surprising 
in a 5in. or 6in., or even heavier plate being destroyed by it. 
Unless the plate was a very heavy one, it means that the 
heaviest gun was employed against armour which was very 
greatly outmatched, and the shell is a formidable one to 
carry. It would be interesting to test the result of such a 
projectile being struck by a shot when lying in a gun posi- 
tion in the course of supply on board ship. We imagine 
that care would be taken not to have several brought near 
together. In short, while the experiment is novel and 
interesting, we need to know the thickness of the plate, the 
shooting powers of the projectile, the firing charge which 
can be used with it, and the arrangements as to supply and 
handling on service. Happily very little is kept dark in 
America, so we may hope to obtain the information we seek 
before long. 


SCIENCE AND ART EXAMINATIONS, 


As we picked up the latest directory of the Science and 
Art Schools and Classes published by the Committee of 
Council on Education, and turned over its pages, a loose 
sheet fell to the table. On it there were printed in large 
type the following sentences :—‘‘ Notice.—The Lords of the 
Committee of Council on Education have under considera- 
tion the assessment of the efficiency of instruction in the 
elementary stage of science and art subjects by inspection 
only ; it is proposed to discontinue examinations, as a test 
for the purposes of assessing the grant in that stage, after 
the year 1900." We leant back in the editorial chair and 
gasped. We turned over the paper, and with thoughts of 
Dreyfus and Bertillon in our head, looked for indications of 
forgery. The paper appeared to be genuine. There was 
nothing to indicate a hoax, and we felt compelled to accept 
the statement as really emanating from that august body, 
the Lords of the Committee. But it is rank heresy. What! 
Is South Kensington, the very Pope of the examination 
system, to be the first renegade? Is it, after years of 
undignified waddling about, to spread its pinions and lead 
the way toa higher sphere of education? If these things 
can be, the Science and Art Department will not have lived 
in vain. We hail the innovation with pleasure, and we will 
be far from alone in hoping that this tentative step will be 
followed with such success as shall warrant further progress 
in the same direction. It ought, perhaps, to be added that 
my Lords, anxious lest their vigorous measure should disturb 
the balance of those their patrons who fatten on the educa- 
tional system, have seen fit to add:—“It is proposed that 
papers shall continue to be set in that stage for students 
who may desire to be examined and to possess a certificate 
of having passed the examination; but that in those cases 
a fee should be charged to cover the cost of examination.” 


ENGINEERS AND THE DEVELOPMENT OF INDIA. 


“THE only solution possible ’—of the increase of popula- 
tion problem—said Lord George Hamilton in his annual 
statement the other day as to the Indian Budget, ‘was to 
open up the country by railways and irrigation works, to 
encourage private enterprises, to develop the latent resources 
of India—notably its mineral wealth, which had scarcel 
yet been tapped. We ought also to encourage more Britis 
capital to go out to India, in order to multiply and augment 
the various forms of native industries.” This forward policy 
with regard to engineering works is excellent news for our 
engineering and iron and steel trades here at home, and we 
trust it will be boldly carried out. In dealing with a great 


country like India, with a population of some three 
millions of people, or about a fifth of the population ted 
globe, a penny-wise policy may prove in the long run to bg ? 
pound-foolish one, whilst a generous present outlay in publie 
works of a reproductive nature may prove in the end ag 4 
has done in Egypt, to be the truest economy, Evidentiy 
therefore, more money than previously ought to be deel 
upon railways and irrigation works, and that this would be ; 
wise step is shown by the circumstance that the reggj : 
from railways and irrigation during the past financia] yea, 
are the largest ever received in India. The general accounts 
of the Empire for the past financial year, it is eminent} 
satisfactory to learn, show the largest surplus ever realised 
in India since our rule was established there, name} 
4,759,400 tens of rupees. Moreover, the Secretary of State 
says he “ hopes to be able to associate the commencement of 
the new century with a series of financial surpluses in India 
and the establishment of a greatly improved currency system,” 
The outlook, therefore, is no less satisfactory than recent and 
current experience. Convincingly confirmatory of this im. 
proved condition of affairs in India are the last Board of 
Trade returns, which show great improvements in the value 
of British exports to India in several departments when the 
first seven months of this year are compared with the first 
seven months of last. Among such advances are the follow. 
ing :—Mining machinery, from £43,835 to £45,548; sewin 
machines, from £21,993 to £32,095 ; locomotive engines, from 
£194,803 to £388,230; agricultural engines, from £11,389 to 
£13,009; other descriptions of engines, from £117,575 to 
£133,471; hoops, sheets, and plates, from £84,788 to £88,664. 
steel unwrought, from’ £115,767 to £124,917; manufactures 
of steel, or of steel and iron combined, from £109,708 to 
£197,924; galvanised sheets, from £241,277 to £276,296. 
cont and wrought iron, from £467,939 to £582,160; and so 
orth. 


THE GLASGOW ELECTRIC TRACTION ENGINE CONTRACT, 


THE Tramways Committee of the Glasgow Corporation, to 
whom the Corporation as a general body remitted back their 
recommendation, that the tender of The E. P. Allis 
Co., of Milwaukee, for the main engines for the new power 
station at Port Dundas should be accepted, after discussing 
the matter, resolved to confer with the British offerers, with 
the view of having new specifications prepared, which would 
enable all contractors to tender on the same basis. A con- 
ference with the representatives of the four lowest offerers 
was accordingly held on the afternoon of Monday, 28th inst. 
Eight questions were put to each, and afterwards the matter 
was discussed at great length, three votes being taken, 
Bailie James R. Thomson proposed that the contract for the 
four main engines be given to Messrs. John Musgrave and 
Sons, Limited, Bolton, whose price was £95,516, as against 
£114,564 for the Allis engine, provided that firm was pre. 
pared to agree to certain conditions as to the time of the 
completion of the contract. Bailie Steele moved that two 
of the engines be given to Messrs. Musgrave and two to the 
Allis Company. Bailie Thomson’s motion was carried by 
ten votes to six, but on Mr. Musgrave being called into the 
meeting he could not quite see his way to agree with the 
terms proposed as to time for delivery. Another special meet- 
ing of the committee was called for Wednesday afternoon. 
The result of the meeting was that the committee agreed to 
recommend the Council to accept the offer of Mr. Musgrave 
to supply two of four engines required, and that of The Allis 
Co. for the other two. e American engines will cost £28,000 
each, and one of them is guaranteed to be working in fifteen 
months, and the other in sixteen months. The Musgrave 
engines will cost £24,000 each, and to be working in eighteen 
and twenty months. These recommendations came before 
the Council yesterday. The result is not yet known. 


BRIDGE RENEWAL IN CEYLON. 


WE have received recently some particulars of a bridge 
renewal which has been effected lately in Ceylon. The 
bridge in question crosses the Mahavelli, the largest river in 
Ceylon, at Peradeniya, and belongs to the Government rail- 
ways. The old structure was of the Warren girder type, and 
has been in use for the last thirty years, but owing to the 
increase in traffic weights, it was deemed advisable to replace 
it by one of greater dimensions and strength. A lattice type 
bridge was designed, and the main interest of the works lies 
in the method adopted for placing the girders in position. 
By the courtesy of the district engineer of ways and works, 
Mr. A. Paton Gray, we are enabled to give reproductions of 
photographs taken during the operations, which will serve to 
make our explanation clear. The bridge consists of two 
central spans of 100ft., carried on masonry piers, and two 
side spans of 60ft. each, also supported on the piers and on 
masonry abutments built on the banks of the river. The 
underside of these girders is 50ft. above water-line, and the 
strength of the current in the river below at the time the 
work was being carried out was from seven to eight miles an 
hour. Any attempt to build up staging from the river bed 
would have been accompanied with considerable expense at 
all events, if not with a large amount of risk. It was 
necessary, therefore, to devise some other and less costly 
means of removing the old girders and putting the new 
girders in their places. The method adopted was as follows: 
—A framework of timber was built up on each of two four- 
wheeled tender bogies, and on the top of each framework 
and ata height of some 20ft. above rail level, was fixed a 
steel joist, placed at right angles to the girders. These joists 
were so arranged that their ends would, when the bogies 
were on the bridge, project over the sides of the bridge 
sufficiently far to enable the new girders to be suspended 
from them and to be hauled along outside the old girders by a 
locomotive. This was done, and the new girders of 100ft. 
span were in each case safely deposited upon the piers, which 
_ wide enough at the top to receive them outside the old 

rders. 

. The decking of the old bridge was then removed and the 
old main girders brought inwards and jacked up high enough 
to admit of the new structures occupying their proper site. 
The new cross braces and rail bearers were then got into 
position. In order that the cranes might handle these the 
end pillars of the old girders were removed and temporary 
supports put in, which gave sufficient clearance for the 
cranes to pass. When the new decking had been put 11 the 
bogies and trestles were again requisitioned to remove the 
old main girders. This work was found to be considerably 
more arduous than placing the new girders, owing to the 
unwieldiness of the old girders, 


When the first 100ft. span was renewed the work was begun 
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im. on Saturday, July 8th last, and was completed by 
oe a the following Monday, or, say, forty-seven hours. THE SANITARY INSTITUTE AT SOUTHAMPTON. 
The second span was dealt with more expeditiously, partly, 


no doubt, owing to the experience gained in connection with 
the first, but more, perhaps, because on the second occasion 
some new and more powerful jacks had been obtained. 

The work on the second span was begun on July 23rd, 
about 3.0 o’clock in the afternoon, when the new girders 
were taken out and supported on the piers as already men- 
tioned. It was not, however, until the following Saturday 
that the actual work of changing the girders was begun. A 
commencement was made at 3.5 p.m. on that day, and by 
4,20 all the cross braces, rail bearers, longitudinal timbers, 
&c., had been removed, or more expeditiously got rid of, by 
being allowed to drop into the river. Work was carried on 
till about 11.0 o’clock on the Saturday night and begun 
again at 4,30 on Sunday morning, and by 12.0 noon all the 
new cross girders and rail bearers were fastened and the way 
made again. At 3.0 p.m, on the Sunday, had it been 
necessary, a train might have passed over the bridge. Asa 
fact it was decided to remove the old girders before any 
trains passed through, and the bridge was not declared open 
till 8.30 on the Monday morning. When theinadequacy of 
the appliances available and the capabilities of native 
labourers are taken into account, this must be considered a 
very creditable performance indeed. The date of our informa- 
tion is August 2nd, at this time the two smaller 60ft. spans 
had yet to be replace at the work in connection with the 
renewal of these wouia not necessitate any serious interrup- 
tion of the train service, and it was believed that in each 
case, if commenced by about 2.0 or 3.0 o’clock on a Saturday 
morning, the work would be completed, at least temporarily, 
by mid-day on the following Sunday. The illustrations, which 
speak for themselves, are reproductions from photographs 
taken by Messrs. W. L. H. Skeen, of Kandy. 


THE NEW THAMES BRIDGES. 


Tue construction of the new bridges at Kew and Vauxhall 
will soon be commenced. At Kew the old bridge will be 
pulled down as soon as the temporary structure which is 
to take its place for awhile is completed. This temporary 
bridge is nearly ready for opening, and is a work of no incon- 
siderable magnitude ; little inferior, as a matter of fact, to 
that which is doing duty at Vauxhall. 

On the north shore the approach commences at the foot of 
that leading to the old bridge, a long rise on either side being 
necessary from the extreme lowness of the banks. It starts 
just against the Oxford and Cambridge Inn, on the west or 
up-river side of the structure now being superseded, and runs 
out into the stream with an easy curve. The timber sup- 
ports on the north bank are about sixteen in number, each 
consisting of three sturdy uprights cross-braced together. 
Transverse beams carry the roadway, projecting at the sides 
enough to allow of two footpaths about 6ft. wide, the road- 
way itself being some 22ft. in width, and of strong planking. 
The edges of the footways are protected from the action of 
the wheels by lengths of ‘L-iron, screwed down. Close- 
boarded hand-railings, breast high, extend along the sides, and 
are supported by struts resting on the outer ends of the trans- 
verse beans. On the Kew side also the approach is conter- 
minous with the slope up to the old bridge, but is about one- 
third longer than on the Brentford side, having some twenty- 
four or twenty-five rows of wooden piers. 

The crossing of the river itself comprises three iron spans, 
which are having brackets riveted outside to carry the foot- 
paths, the material coming from E. C. and J. Keay, Limited, 
of Darlaston. These are in line respectively with arches 2, 
4, and 6, of Kew Bridge, of which No. 4 is the central and 
largest one. Floating booms extend between the two bridges, 
to prevent vessels getting out of their course at a point where 
they would almost certainly be wrecked against one or the 
other. The openings of the temporary structure are about 
19, 28, and 15 yards in width, counting from the Kew side of 
the river, the two intermediate lengths of timber work having 
respectively three and four small openings, reckoned in the 
same way. These intermediate spans are in line with arches 
3 and 5 of the old bridge, which are consequently closed to 
traftic, the usual wisp of straw hanging in each as a warning 
to navigators. On the western side the timber lengths are 
protected by booms coming to a point some distance in 
advance, Elaborate precautions are necessary for the pro- 
tection of the barge traffic, which is considerable owing to 
the proximity of Brentford docks and gasworks, and has to 
be carried on according to the tide. A boat at the works 
gives signals with a red lamp or flag to craft going against 
the tide when vessels coming with it are in sight, green 
denoting that the course is clear. The navigable openings in 
either bridge have a green light on the right and a red light 
on the left, as seen from the river. 

At the south-east corner of the old bridge the contractor, 
Mr. J. M. Henderson, of Aberdeen, has a fine 10-ton steam 
crane at work, with a very tall jib. The crane itself stands 
on the river bank, on a large block of concrete, two other 
blocks holding down the supporting struts. A large field at 
the back, about 100 yards square, will be used for various 
operations connected with the building of the new structure, 
2 line of rail going across it already, with an overhead travel- 
ling crane. In consequence of all this the steamboat pier 
has had to be moved 80 yards down stream, and a boarded 
passage provided for foot passengers under the land arches of 
both bridges. The temporary construction is a little wider 
than the work it is replacing, and much less steep. It is 
most substantially built, but will require exceedingly careful 
precautions against fire, as there is no other public road 
bridge between Hammersmith and Richmond. Of the total 
inadequacy of old Kew Bridge there can be no two opinions. 
Apart from the desirability of connecting the tramway sys- 
tems on each side of the river, the 4ft. footways, narrow road, 
and steep gradients, render it distinctly dangerous at crowded 
times, and what those are like anyone who has crossed on a 
fine Sunday evening will remember. 

At Vauxhall great interest is shown by the public in the 
working of the aérial cable-way across the river, described in 
Tue ENGIneeR of January 20th and February 24th, 1899. 
The men employed often cross by it, three at a time holding 
on, On the Middlesex shore the first pier of the old bridge 
is entirely removed, at any rate above ground. The next is 
barely visible at low-water, a barge being moored at each end 
of it to prevent accidents. The next five piers are still intact 
to some 15ft. above low-water. All are fitted with a couple 
of temporary wooden standards for lamps. The southern- 
ene still stands a few feet above the muddy bank when 
the tide is out. A good deal of staging and piling is already 
done just below the sixth and seventh old piers, evidently in 
preparation for one of those of the new bridge. 


Tue eighteenth annual Congress of the Sanitary Institute 
was opened at Southampton on Tuesday last, and Sir W. H. 
Preece, this year’s President, gave his inaugural address. 
He remarked that Moses was the greatest sanitary engineer 
who had ever existed. The health rules which he laid down 
were that there should be :—Pure air, pure water, pure food, 
pure soil, pure dwellings, and pure bodies. He thought that 
with the aid of modern science we ought to be able to so 
obey these rules as to increase the span of life from three 
score years and ten to five score. The practical application 
of sanitary engineering depended upon three fundamental 
principles :—(1) Energy, or the ability to do work; (2) che- 
mistry, or the power to transform matter; and (3) life. The 
sun was the seat of all energy, and it was for the engineer to 
apply this principle of energy. Chemistry was the science 
by which matter could be transformed from one state to 
another by linking, delinking, and relinking the atoms and 
molecules in various combinations. From this science we 
knew that the quantity of matter in the universe was a fixed 
amount, and could not be added to or destroyed. As to the 
third principle, that of fife, this was beyond human com- 
prehension. All that was known in this comection was that 
the minutest germs, incapable of being seen, performed of 
themselves the duties of engineer and chemist. 

Ventilation had for its object the supply of pure air to 
its consumers. Moses did not insist on ventilation simply 
because it was not necessary. The people he was instructing 
lived in tents, which, being more or less open, would 
not require to be specially ventilated. He did, how- 
ever, insist on the burning of refuse, which other- 
wise would have polluted the air. In this respect we 
of the nineteenth century were only now learning to 
follow Moses’ lead. Dust destructors were quite a modern 
invention. We had gonea bit farther than Moses in this 
matter, though, for we were using the waste heat of the 
destructors to produce wholesome and cleanly electric light. 
Waste was hereby economised—the highest function of the 
engineer. Ventilation, now-a-days, was an absolute neces- 
sary, since we lived in closed buildings where there was not 
free circulation of air, and where, too, such forms of illu- 
minants as candles, oil, and gas were used, one burner of the 
latter vitiating as much air as would five human beings. 
The Government saw this. Lunatic asylums, hospitals, 
workhouses, and gaols had sufficient cubic contents to pro- 
vide adequately for the needs of their inmates. On the other 
hand, churches, chapels, theatres, music-halls, assembly- 
rooms, and other places were totally neglected, and became 
sinks of discomfort. In hospitals the minimum cubic 
capacity per person was 1000 cubic feet, in factories 250 cubic 
feet. In a dining-room 160 cubic feet was not uncommon, 
while a full third-class railway carriage only allowed each 
occupant 47 cubic feet. We all dislike draughts, and Sir 
William discoursed at some length on the question of what 
a draught was. He did not, however, arrive at any definite 
conclusion as to what constituted a draught, or why we dis- 
liked it, and, indeed, he said that he must leave the medical 
fraternity to answer the question. Meanwhile, he most 
strongly advocated the use of electricity as a motive power 
for use either in exhausting foul air or for forcing in a fresh 
supply. It could warm the air, too, if obtainable in a cheap 
form, and could equally be used for lighting, cooking, venti- 
lation, and all other household mechanical purposes. “ If,” 
he said, ‘electricity were properly utilised the span of life 
should certainly be extended beyond David's allotted span.” 

Then turning to the question of water supply he said, that 
it was by no means an ascertained fact that absolutely pure 
water was the best for dietetic purposes. But what was per- 
fectly pure water? Shouldits purity be determined by the 
amount of organic matter it contained, or by its hardness, or 
by the number of micro-organisms it contained, or by its 
effect on human life? Good drinking water should not con- 
tain more than twenty bacteria per cubic centimetre. It 
would be well if every water supply could emanate from an 
area absolutely without human contamination. It was for 
the sanitary engineer to obtain and maintain a supply of 
good drinking water. Regular inspection should be insisted 
upon, cheap and nasty fittings should be avoided, and each 
supply should be strictly controlled. Water consumption 
was extremely variable. In most towns in this country 
25 gallons a day for each person was generally sufficient, but 
in New York the amount required was 60, and in Phila- 
delphia 90 gallons a head. Purified water, it would seem, 
was improperly used when applied for laying dust, generating 
steam, or flushing sewers. Ought there not to be, asked Sir 
William, a duplicate supply, one for dietetic or indoor use, 
the other for public or outdoor purposes? This was already 
an accomplished fact in St. Helens and Richmond. Then, 
too, sea water was employed at Yarmouth and Bournemouth 
and other places, and its use was recommended for considera- 
tion to those in authority at seaside places. In London the 
water needed for public purposes was such that if it could be 
supplied from the sea the amount of drinking water would be 
practically doubled, because the whole of the available 
quantity could be used for this purpose. Surely it would be 
better to go to the sea, which was nearer, than all the way 
to Wales. The Thames valley ought to be able to supply 
London with excellent drinking water for the next fifty years, 
even with its present works. Five thousand tumblers of 
London water as supplied only contained one grain of solids, 
and the death-rate was well below the average. Electricity 
would be a valuable aid in securing this auxiliary supply. 

Sir William then proceeded to discuss food supply and the 
disposal of sewage, and quoted Portsmouth, Torquay, 
Brighton, and Margate as examples of how the tides had 
been taken advantage of in an efficient manner. Neither 
too much nor too little should be made of the sea. Sewage 
should be discharged into it with due regard to every cir- 
cumstance. Chemical methods, sewage farms, and land 
treatment of sewage were dealt with, and that by the 
bacterial process was described as being a return to nature. 
In this case the methods might be divided into two classes :— 
Those in which clarification by precipitation and filtering 
had been previously resorted to, and those which dealt with 
crude sewage. The former appeared to be the most effective. 
Electricity had not played an important part in sewage dis- 
posal, for though the Hermite process was in use at Ipswich 
and at Netley Hospital, yet its economy was doubtful in view 
of what was accomplished by bacteriological treatment. 

Discussing the question of “pure dwellings,” Sir William 
remarked that Edinburgh by spending £560,000 on building 
new houses for the poorer lees had reduced its death-rate 
from twenty-eight to seventeen. Then, too, by the intro- 
duction of electricity into our houses, the air was less 
vitiated, there was greater cleanliness, so much dirt was not 


deposited, nor decorations destroyed. It was for the Insti- 
tute not only to spread knowledge but to dispel ignorance. 
Its work was of national importance, and it learned itself in 
order to benefit those who were ready and willing to receive 
instruction. 


DOCKYARD NOTES. 


Tue Germans are running the French hard in the matter 
of a profound belief in the virtue of altering warships. The 
coast-defence ship Hagen is now to be taken in hand. This 
vessel, which was launched in 1892, and is of 3496 tons dis- 
placement, has been rather neatly described as ‘a monitor 
gone to seed.”” This is very apt. Completely belted at the 
water-line, she carries above the belt a towering series of 
absolutely unprotected upper: works, on top of which again 
the guns are carried. There are strips of armour up here, 
protecting the barbettes, but that is all. For a sea-going 
ship this sort of thing may be argued for or excused, but for 
a coast defender it is worse than useless. Carrying but 225 
tons of coal, and being a coal-eater at that, the Hagen could 
scarcely go out of sight of land, or operate in waters where 
her high freeboard would be advantageous. A cruiser could 
put her out of action with shell fire, and the main idea of a 
coast-defence ship, we take it, is a small, cheap vessel, against 
which a cruiser is powerless. 


So far as can be gathered, something of this sort has now 
dawned upon the Germans, and the Hagen is to be cut in 
two, lengthened 25ft., and the space thus secured filled with 
coal. In this way she will become a sort of second-class sea- 
going battleship. If the experiment is successful, her sisters, 
the Hildebrand, Siegfried, Heimdall, Beowulf, and Friltsjof, 
will be similarly treated. It would have been cheaper to 
have thought what use the ships would be before they were 
built; however, experience usually has to be paid for. 
Speaking generally, German warships all suggest the amateur 
in their construction, and approximate very nearly to the 
kind of vessel some of Sir William White’s shore-going 
critics would evolve. The German designs warships like he 
does a good many other things. Individual details are very 
good, but very little consideration seems to have been 
bestowed on the thing as a whole; nor does there seem to 


be any grasp of the cardinal axiom that “ every warship is a 


compromise.” 


TaLKING of compromises, some Italians would seem also to 
have little faith in the above axiom. Their new construction 
embodies four 8000-ton ironclads, which we are told will be 
“equal in speed, offence and defence”’ to the 15,000-ton 
English ships! These are the details :—Speed, 22 knots; 
nominal steaming radius at 10 knots, about 9500 miles; 
armament, eight 8in. quick-firers, eight 6in. quick-firers, 
twelve 12-pounder quick-firers, twelve 3-pounders, six torpedo 
tubes. Armour, Gin. of nickel steel on the famous Terni 
system. They will certainly be good ships, but to talk of 
their being equal to vessels almost double their size is absurd. 


Iraty has just launched a fine cruiser in the Varese, an 
improved Cristobal Colon, designed by Mr. Charles de Grave 
Sells. Particulars are as follows, war game notations being 
adopted in brackets to assist immediate comparison :— 

C. Colon and Garibaldi type. Varese. 
6900 7400 
Twoldin.(B).. .. .. One 10in. (B) 
Ten 6in. Q.F.(D) ... .. Two Sin. Q.F. (C) 
Six 4°7in. Q.F.(E).. Fourteen 6in. Q.F. (D) 
Ten 6-pounders Two 3in. Q.F. (F) 
Ten l-pounders .. .. ‘Ten 6-pounders 
—_ ee Eight 1-pounders 
Four torpedo tubes Four torpedo tubes 
Armour—Belt, complete, 6-4in. (c—¢) ..  6-4in. (e—d) 
Lower deck, 6in. (c) Ge 
Battery, 6in. (c) Gin. (c) 
Barbettes, in. (c) eo ec Gin. (c) 
This type seems to embody all that is best for small armoured 
cruisers. On paper they are excellent, and from what we 
hear of them in service in the Argentine, and such evidence as 
the battle of Santiago gave, the type is excellent in service 
also. The only thing that can be urged against them is that 
the Gin. battery is necessarily somewhat crowded, but a 
judicious use of screens has remedied this, and some similar 
arrangement is being adopted in preference to casemates in 
the new Japanese battleship Mikasé. We have several times 
expressed our regret that no vessels of this type exist in 
the British Navy. For many services they would be most 
valuable. 


D‘splacement 
uns oe 


Tue Italian monsters Lepanto and Italia have always been 
regarded as protected cruisers by everybody except the makers 
of statistical tables. It is now proposed to make them more 
frankly cruisers by removing most of such armour as they 
carry. Extra coal will be substituted, and along the water- 
line there will be bunkers 16ft. broad. The machinery, too, 
is to be tinkered, in hopes of bringing the speed up to a con- 
tinuous eighteen knots. 


Tue French second-class battleship Henri Quatre has been 
launched. She will carry two 10°8in. and seven 5 5in. quick- 
firers. As the vessel embodies several peculiar characteristics, 
needing more space than is at disposal in this column, she 
will form the subject of an article in an early number of 
THE ENGINEER. 


Tue new cruiser Hermes will be commissioned cn Septem- 
ber 5th for the North American station. 


A neEW high explosive called “ thorite ” is being experi- 
mented with at Sandy Hook. Recently, says an American con- 
temporary, a 12in. service shell was charged with 39 |b. of thorite 
and fired from a sea-coast rifle with 4501b. of brown powder. The 
shell was not fused, and went out to sea without exploding. It 
has already stood previous trials, and has always been fired with 
absolute safety tothe gun. On August 8th, twenty shells, each 
carrying 241b. of thorite, were successfully fired from a Sin. gun, 
though the record showed 40,000 lb. per square inch chamber pres- 
sure, or 4000 lb, above the service standard. To demonstrate its 
destructive force thorite has been fired and exploded from the 7in. 
Ames rifle—with 51b. of thorite in the shell ; the exploded shell 


flew into ‘‘a thousand pieces,” and the test was highly satisfactory 
to the ordnance officers, 
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CONNECTING RODS H.M. T. D BULLFINCH AND DOVE 
' 10 rods rezuired sintshed to tracing, To be of the best mild steel, free from flaws and defivts. 
To stand all Admiralty tests and reyuirements. To satisfy the following conditions :—Tensile 
strength, not exceeding 37 tons, no! less than 30 tons ; elongation, 27 per cent. ina length of 2in, 
Test piezes to be taken from each forging, and should be capable of being leat without fracture 
over a radius not yreater than fin, to the angle of 180 dey. 
“2 
se = 
| 
, Woles to be accurately driilea and 
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THE BULLFINCH DISASTER. 
No, I. 

Tue breakdown of the starboard engine of the torpedo 
destroyer Bullfinch, on the 21st of July, is an event 
too full of instruction to be permitted to pass into 
oblivion until the work of analysis and deduction 
is complete. The coroner’s jury are worthy men, 
and they and the coroner did their best to arrive at 
an adequate verdict. But the questions at issue are 
so intensely technical, and the answers to them at 
once so important and so controversial, that all the 
facts ought to be laid before our readers in order that 
they may consider them, and so arrive at a right conclu- 


sion, which may play an influential part in the future of | 


the high-speed engine. The connecting-rod which broke 
is an insignificant little bar of steel, about 3ft. long, easily 
carried by one man; and yet it had to transmit 1100- 
horse power to the crank shaft. Fractions of an inch in- 
fluence the strength of such a rod in a way which cannot 


be fully grasped unless the triviality of its dimensions is | 
realised. Our readers will do well to keep this in mind, | 


because it bears strongly on much that follows. 
We have now before us the full text of the evidence 
given at the inquest held at Haslar Hospital. 


The inquiry | 


was infinitely complete and painstaking. The greater | 
portion of the technical evidence was diffuse and verbose, | 
simply because the jury did not at first understand any- | 


thing about the subject; nor did they possess the least 
scrap of technical knowledge. 


They had, indeed, to be | 


told what a connecting-rod was; and the coroner did not | 


know one end of the rod from the other. The process of 
education was tedious; the result fairly complete. We 
have already published the verdict. 


We are, with all the | 


evidence before us, in a better position than we have yet | 


been to guide opinion concerning the cause of the 
disaster. 


With the details of the breakdown we need not now | 


They were explained at great length 


concern ourselves. 
We have only to deal 


to the jury by various witnesses. 
with the reason why the rod broke. 
theories were advanced. Mr. Seaton, who designed and 
built the engines, held that the rod broke because the ma- 


On this point two. 


terial of which it was made was defective. That is the first | 


theory. The second was advanced by Mr. Hodges, repre- | 


senting Messrs. Cammell and Co., of Sheftield, who held that 


the design of the rod was defective. Mr. Hodges appears | 


to have been taken by surprise by Mr. Seaton’s statement; | 
cumstances, the whole of the work might be done by one 


and it was only during the concluding days of the inquiry 
that his firm was represented by counsel. It will be more 


then to show how excellence of material 
was secured. That is to say, we shall 
first consider Mr. Seaton’s argument, 
and in a succeeding article that of Mr. 
Hodges. 

We give above a reduced facsimile of 
the tracing supplied by Earle’s Ship- 
building Company to Messrs. Cammell. 
The rod, it will be seen, is traversed from 
end to end by a hole 2in. in diameter, and 

\ about 2ft. Sin. long. The weight of 

the metal bored out was approximately 

25 lb.—a saving in weight so small that we assume it to 
be a secondary consideration, and that the rods are bored 
out for the same reason that armour-plate bolts are 
tubular; in a word, because the elastic limit of the rod 
or bolt, taken as a whole, is augmented by a reduction of 
area in a particular place. We said last week that every 
advantage that could be got from using a hollow instead 
of a solid rod could have been obtained if the hole had 
been 14in. in diameter instead of 2in. It appears that 
the rods, as first specified by Earle’s drawing-oflice, were 
to have only Ijin. holes. This was subsequently 
increased to 2in., so far as we can gather, to meet certain 
Admiralty requirements. The rod, it will be remembered 
broke off close under the arch of the crosshead fork, the 
rod splitting lengthwise. The thickness of metal left 
was 3in. in the walls of the tube, the sectional area of the 


given that the stress did not exceed 7000 lb. per square 
inch. But very early in the inquiry the question of the 
stress on the fork came up, and Mr. Seaton, followed by 
other witnesses, stated that it was entirely impossible to 
calculate what the stress would be. The problem is too 
much not only for Mr. Seaton, but for the Admiralty as 
well. It was admitted that a certain amount of ‘‘ squat- 
ting” might take place in the fork, and that the stresses 
were ‘“‘squatting”’ stresses; that is to say, tending to 
flatten the fork down, which must not be confounded 
with a possible stress tending to force the jaws apart. In 
a word, by squatting is meant a reduction in the versed 
sine of the arch of the fork. But all this refinement of 
definition comes to nothing but the fact that no one was 
able to calculate the stress defined—a matter of the less 
importance in that the fork jaw was not broken. 

There are other points in the design besides the reduc- 
tion in area to be considered. 


jaws were fitted with brasses. The gudgeon was secured 


| in the crosshead, no doubt being in one forging with the 


piston-rod. There is a small collar at each outer end of 
the gudgeon, and a similar small collar inside, as in the 
sketch. To this method of construc- 
tion there are several objections. In 


the first place, four bolts are necessary | 


instead of two. There are two sets of 
brasses to adjust, instead of one. If 
any unequal wear takes place, a very 


heavy side stress is thrown on the. 
_ of the arguments advanced at the inquest. 


rod. Indeed, it is easy to see that, 


under by no means impossible cir- | 
Oram, representing the Admiralty, the rod ought not to 


jaw only. The difficulty of getting both jaws to do each 


' in the throat, and gradually worked its way down. 
| it broke across at right angles I am puzzled to know. 
| is a curious thing about the three other rods I have scen. 


Mr. Tyacke after the accident. 
It will be seen that the | 


the very finest workmanship could get this result at 
first, and the least error in tightening up the brasses 
subsequently would, to a greater or less extent, undo 
everything. Lastly, Mr. Seaton appears to be very 
nearly alone in adopting this method of construction. 
Tracings were submitted to the jury, illustrating rods 
made by other eminent firms. These we reproduce toa 
small scale. It will be seen that all these rods without 
exception are made with fixed gudgeon pins, either 
shrunk in or forced in, and in some cases riveted over. 
It is contended—and the contention is full of foree—that 
forks thus made are effectually prevented from spreading, 
and so splitting the tubular rods. The stress is more 
central, the adjustment more easily effected, and the 
weight of the rod reduced. On the other hand, Mr. 
Seaton said, in reply to a question by the coroner, ‘As a 
matter of fact, there are two methods of making the 
upper end of the rod. The difference between the centres 
made by the one method and the other is not very 
great. 1 should not say it would exceed jin. The 
advantage is that we get not only a better surface and 
better working, but the brasses are outside, and could be 
seen and felt. It is far more expensive, this method. 
These jaws have an advantage over the other form 
which is sometimes used. But there must be a jaw in 
any case.” Itis but natural to assume that before the 
rod split the fork must have spread. Mr. Seaton was 
carefully questioned on this point. Asked by the coroner 


metal remaining being 6°479 square inch. Evidence was | if he had formed any idea as to where the actual breakage 


of the rod had commenced, he said, ‘‘ I think from the 


appearance of the two rods it undoubtedly began — 
ow 


It 


Two of them were split down as far, and they were work- 
ing at the time of the accident.” As bearing on the 
question whether the fork would have been strongerif made 
with a single fixed pin, one of the jurors asked Mr. Seaton, 
“Do you think the original shape of the fork must 
have altered whilst the engines were working to in 
any way account for this starting of the vertical crack?’ 
Mr. Seaton replied, ‘‘If such a motion had taken place 
it must have been a very minute one, otherwise the 
brasses would have shown it. The question is a very 
proper one. It is almost identical with one I put to 
These brasses show by 
their edges that they have not been subjected to any end 
pressure. I measured the jaw of the fork and the forks 
of the other rods which were defective yesterday, and I 


‘find that the distance across was exactly that of the 


original one. It corresponded exactly with those of the 
Dove, and with those of the drawing. I expected to find 
both of them considerably opened out.”’ As to the sequence 
of events, he said, ‘‘ Evidently the vertical crack got down 
to that point which is the smallest circumference of the 
connecting-rod, and then, when under compression, it got 


‘lateral, breaking off in each half.” 


Next let us consider a little more minutely the nature 
According to 


Mr. Seaton, representing Earles Company, and Mr. 


have broken. If either one engineer or the other had 


convenient to deal with the design of the rod first, and prezisely its own share of the work is extreme. Only | had even a doubt on this point, it goes without saying that 
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CONNECTING RODS FOR TORPEDO BOAT DESTROYERS 
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Havock.—Yarrow and Co. 


| 
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Violet and Sylvia.—Doxford and Sons 


such rods would not have been used. Where shall we 
look for higher authority? It is only to be found among 
men such as Thornycroft, Yarrow, or Normand, and only 
with them because they have had more experience. How- 
ever, Mr. Seaton and Mr. Oram were both at fault. 
They are not to be blamed. It is always easy to be wise 
after the event. We have next to consider what change 
in the design of the rod would have prevented failure. 
Put crudely, the rod broke because it was too weak. We 
think it will be universally admitted that if the metal had 
been even one inch thick instead of only three-fourths of 
an inch there would have been no breakdown. It was 
suggested that the rod might have been bored only for a 
part of its length, the hole stopping short somewhere 
below the jaw, and we regard the argument as sound 
enough. But let us take the rod as it was, and ask, 
Would it have stood if the single-pin system of construc- 
tion had been adopted—had the rod, in short, been 
made like that of the Havock or the Zebra? We think 
that it would, unless indeed the steel was extremely bad. 
Mr. Seaton’s views we have given above. We are forti- 
fied in our opinions by the practice of many firms. 
Here we must direct attention to a very important matter, 
the engines of the Bullfinch are of the four-cylinder triple- 
expansion type. The high-pressure cylinder indicates 
about 900-horse power, the intermediate 1100-horse power, 
and the two low-pressure cylinders 500-horse power each. 
All the rods are alike, no doubt for convenience and 
symmetry. But two of the rods have each only half as 
much work to do as the others. Four rods were defective. 
That which broke, with such fatal results, belonged to the 
high-pressure starboard cylinder. In the intermediate 
cylinder connecting-rod of the same engine there is the 
commencement of a vertical crack between the jaws. 
The two low-pressure rods are quite sound as far as can 
be seen. In the rod of the high-pressure cylinder of the 
port oa there is a slight vertical crack. In the 
intermediate pressure rod of the same engine there is 
a serious crack, following much the same line. The low- 
pressure rods, again, are all right. Here we have the 
clearest evidence that the rods were quite strong enough 
for 500-horse power, but not strong enough for 900-horse 
power. Why were they too weak? Mr. Seaton says 
because the metal was wrong ; Messrs. Cammell because 
the design was wrong. Mr. Seaton was pressed on the 
latter point, and would not admit that his design 


was to blame, but he said that he would not. 


replace the broken rods with similar rods out 
of deference to public opinion. ‘ As a matter of fact,” 
he said, ‘I should replace this with a much larger rod, 
although personally I should not be afraid of replacing 
it.” Mr. Seaton very properly shows the courage of his 
convictions. 
but it broke; and that being the case, he would in future 
make rods so strong that they cannot break. Mr. Oram, 


of the Admiralty, was examined at great length. The | 


most important statement he made runs as follows: ‘‘ My 


opinion is that there were variations in the quality of the | 
metal tending to weakness, and also that the dimensions | 


of the jaw were rather light and insufficient to allow for 
these variations; and, in my opinion, this fracture was 
due to a combination of these two causes.” The Coroner : 
** Does not it follow, Mr. Oram, that the mode of testing 
is hardly adequate?” Mr. Oram: “Well, I think it 
shows that the margin of safety which is allowed is not 
quite suflicient ; that is as we have to look at it in the 
Admiralty. Of course, as I say, I speak being wise after 
the event. I do not think it was possible to see any 
Weakness in the rod from any examination of the draw- 


The rod as designed was strong enough, | 


Avon and Bittern.—Naval Construction and Ordnance Co. 


ings. I don’t think there was a person in the country 
who could do it.” 


In our next impression we propose to give the history — 


of the manufacture of the sixteen rods used in the Bull- 
finch and the Dove. We have thought it best to keep 


the design of the rod, and the material of which it was | 
made, distinct for the moment, as in this way our readers 


will have but one issue at a time to discuss, and we trust 
that we have said enough now to elicit expressions of 
opinion from competent draughtsmen and others on the 
design of connecting-rods for high-speed engines. Those 
of the Bullfinch were intended to make about 400 revolu- 
tions per minute, and were making about 390 at the time 
of the smash. 


Haughty and Hardy.—Doxford and Sons 
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Zebra.—Maudslay, Sons, and Field 


to accommodate a tramway route connecting the Silesian 
station with the suburb of Treptow, and has a total length, 
including the approaches, of 2020ft., 1500ft. of which consti- 
tute the tunnel proper. The subdivisions are as follows :— 
A gradient on the Stralau side of the river of 1 in 20 
for a distance of 780ft. At the Treptow end the approach 
has the same slope, and underneath the Spree itself a 
gradient of 1 in 600 has been adopted. On plan, the centre 
line is composed of a couple of pieces of “straight” and 
two curves—one 130ft. and the other 170ft. radius. Since 
the introduction of iron as a substitute for the older stone 
and brick linings for tunnels, the usual method has been to 
construct them of cast iron segments, which are bolted 


| together through flanges and lugs provided for the purpose. 


It is worth notice that very little was said concerning | 


water in the cylinders. 
jury were told there was no racing and no priming of 
the boilers. 
very small, jin. or so; and it is easy to see that 
a very moderate quantity of priming might suffice to 
break the jaws of the rod and crack the cylinder. 
would be well to have some certain assurance that water 
did not contribute to the breakdown. It is advisable to 
have all the available facts on record. 


THE FIRST SUBAQUEOUS TUNNEL IN 
GERMANY. 

Ovk continental neighbours find it necessary at last to 
pierce a tunnel under their metropolitan river. We are 
inured to this description of engineering work. The Thames 
Tunnel was projected in 1823, and finally carried out twenty 
years later, when it was opened to pedestrian traftic. It was 


As the sea was smooth the | Fiver St. Clair. 


The clearance in such engines is always | were employed, which are 1}in. in thickness in the former 


It | 


| saturation, an iron lining is preferable. 


originally never intended for any more pretentious purpose, | 
but it has since been converted into a double-track railway | 
line, which is a good testimony to its design and construction. | 


The Mersey Tunnel, one mile in length, was brought forward 
in 1866, and the first train passed through it in 1885. 
Severn Tunnel followed almost contemporaneously, and this 
with two railway tunnels under the Thames, and that 
at Blackwall, for the present, completes our list, although 
there are one or two others still in the embryo condi- 
tion. In estimating the net length of both subter- 
ranean and subaqueous tunnels, there is one plus quantity 
that must be carefully eliminated. It is that of the 
length of the approaches, whether they are ascending 
or descending. The correct length of the tunnel is the dis- 
tance from face to face, and the approaches, whether con- 
sisting of embankment or cutting, ought not to be included, 


The | 


In fact, very few tunnels had been iron lined previously to 
the making of that under the Hudson River, and that which 
passes for a distance of nearly exactly half a mile under the 
In both these instances cast iron segments 


and 2in. in the latter example. Although engineers may differ 
in opinion respecting the best description of material to be 
used for the lining of tunnels, it is generally admitted that 
in those cases—and they are numerous—in which the work 
has to be pierced through soft weak strata, devoid of all 
resisting properties and inundated with water to the point of 
It affords more 
trustworthy guarantees for stability and durability than the 
old brick arch, and is less likely to yield to sudden and severe 
local pressures, 

In the tunnel under the Spree, cast iron is discarded for the 
more modern material steel, which forms a cylindrical 
casing, having an internal diameter of 13ft. 2in. The lowest 
part of the tube is 35ft. beneath the mean water level of the 
river, so that given a depth of water of 11ft., there remains a 
thickness of the same amount between the upper part of the 
tunnel and the bed of the stream. Steel plates, 2ft. 3in. in 
length, with their butt joints covered by double angle steels, 
are built up to form the lining, and are protected externally 
from corrosion by a thick layer of cement. In the lower part, 
or invert, concrete is used to bring the floor of the tunnel up 
to track level, below which is laid a longitudinal drain to 
carry off any water that might accumulate, which will be 
pumped cut as required by electric power. The piercing was 


| effected by the shield and compressed air through strata 
| composed of mud and dirty sand of a most unfavourable 


as they too often are, in the total length of the subway. | 
However well or ill-adapted tunnels may be for one especial | 


description of traffic—and one only—whether it be that of a 
railway, tramway, or canal, they are not by any means either 
| pleasant or commodious thoroughfares for ordinary pedes- 
trian and vehicular traffic. Our last experience with this 


description of engineering construction under the Thames | 


| fully confirms our remark. Pedestrians are compelled to 
walk in Indian file along footpaths 2ft. and an inch or two 


streams of their fellow-creatures proceeding in an opposite 
direction. If we add to this impeded condition of locomo- 
| tion, the incessant muffled boom of the rolling waters over- 


| whistles of the gamins of the East End, it is no wonder, 
| apart from the question of possible danger, that no one who 
| has once been through the Blackwall Tunnel would from 
| choice ever repeat the transit. 


| The tunnel to which we are about to draw briefly the | 


| attention of our readers, and which possesses some novel and 
| interesting features, is at the present time in course of con- 


head, the jar and rattle of the various vehicles, magnified by | 


| repeated reverberations, and the screams, shrieks, and | 
| side of the caisson by Gin. diameter pipes, each compartment 


description, the maximum hydraulic pressure available 
amounting to 900 tons. The work was commenced in 1895, 
and very good progress was made on the Treptow bank of 
the river during the ensuing year, when the further prosecu- 
tion of the undertaking was suspended for a whole twelve- 
month. In 1898 the part actually under the bed of the river 
was completed, having been driven at an average rate of 5ft. 
per day. It is expected that the remaining portion at the 
Stralau end will be finished, and the tunnel opened for traffic 
at the beginning of next year. 


LauncH or A CalssoN.—On Wednesday morning, the 23rd inst., 
Messrs. Edward Finch and Co., Limited, launched from their 
shipbuilding yard at Chepstow a large caisson, which they have 


| constructed for the Bristol Docks Committee, for use in inner end 


| permanent ballast, 


in width, and are continually encountering in their passage of Avene 


articulars are as follows:—Longth, 7lft.; breadth, 10ft. 2in.; 
epth, 34ft. 9in.; launching weight, 200 tons; hull, 110 tons; 
90 tons. The caisson is divided into eight 
water-tight compartments ; six of these will be used as water 
ballast tanks, for a caisson into position, having a total 
capacity of 325 tons. The water is admitted through the dock 


| having special valves, which are all worked from the upper deck. 


| Greenheart facing timber is fitted on stems and keel, and an elm 


belting around both sides. ‘Che peculiar shape of this caisson, 
which in section is very much like a cigar, rendered the launching 
a very difficult operation, Three launch ways were used, the 
main one being placed under the centre of the caisson, and an 
outer one about 8ft. from this on cither side, thus giving a launch- 


struction under the river Spree, in Berlin. It is intended | ing base of about 16ft. 


| 
\ to | | 
Fervent and Zephyr.—Hanna, Donald, and Wilson RO 
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ELECTRICALLY-DRIVEN TOOLS. 


InTEREST will be taken in the two accompanying 
engravings by those who advocate independent electric 
driving for even small tools. In one is seen the back view 
of a 6in. cente self-acting, sliding, surfacing, and screw- 
cutting lathe, electrically-driven by one of Messrs. Verity and 
Co.’s ‘ Lundell” motors. The support under the lathe 
head is of cabinet form, and into it is fitted the motor, which is 
thus protected from injury. The motor carries an extended shaft 
on which is fixed a four-speed cone pulley. A corresponding 
cone pulley is fitted on a worm shaft which, through worm 


ELECTRICALLY-DRIVEN DRILLING MACHINE 


gearing to reduce the speed, drives the lathe spindle. 
Variations of speed are obtained by the cone pulleys and 
also by means of the regulating and starting switch, fitted in a 
convenient position on the front of the lathe. This switch is 
of double lever automatic type, and returns to zero should 
the current become too high or be interrupted. Lathes of 
Jin. and 8in. centre are similarly driven, but for the larger 
sizes the motor is fixed on a separate base. The lathe 
spindle is of large diameter, case-hardened and ground true, 
and runs in hard gun-metal conical bearings carried in the 
strong headstock, and is fitted with double gearing. The 
wheels for reversing the guide screw and backshaft are 
= the headstock, thus obviating any overhang of the 
spindle. 

The other illustration shows a self-acting, sensitive 
drilling machine electrically-driven by a ‘ Lundell” motor. 
The base of the machine is extended to carry the motor, which 
by spur gearing drives a four-speed cone pulley, from which, 
by belting, the drill is driven. An automatic starting and 
regulating switch is fitted on the upper bracket at a con- 
venient height for the workman, the connecting wires being 
carried down the interior of the column, thus ensuring 
protection. Should the current be interrupted this switch 


is automatically released. The pull of the belt is sup orted 
by a hollow stud in the frame of the machine, and th:re is 
therefore an absence of side strain on the spindle; the latter 
is, moreover, balanced by a weight inside the column. 

Both machines were constructed by Messrs. James 
Archdale and Co., Ledsam-street, Birmingham. 


IMPROVED GRAIN SEPARATING MACHINE. 


Tue grain separating machine illustrated below differs in one 
or two essential features from other appliances of a somewhat 
similar character. In the first place, it is provided with 
increased suction power, having two separate and distinct 
fans drawing air from four sides; and in the second, a heavy 
counterbalance weight, placed under the shoe and affixed to 


} 


H.M.S. CANOPUS. 


_ Now that a new Canopus has been added to our ships of war 
_ it may be interesting to recall a few facts regarding the last’ 
| which was also the first, ship that bore the name in the 
| British Navy. She was built at Toulon, launched durin, 
the spring of 1797, and named Franklin, in honour of that 
notable American, As the oaks of Southern Europe were 
reckoned the best, the timber used was admirable for the 
purpose, and, alike in material, workmanship, and qualifica. 
tions, she was considered the finest two-decker in the world 
The length of her lower deck was 193ft. 10in., her extreme 
breadth 51ft. 6jfin., and tonnage, by measurement, 2257 
| exceeding that of our famous Victory. Though nominally 
_ an eighty-gun ship, the Cancpus was armed with 92 pieces 
_ of ordnance, as follows :—Lower deck, 32 long 36-pounder 
| guns; second or main deck, 34 long 24-pounder guns; quarter. 
deck and forecastle, 20 long 12-pounder guns ; poop, six 
| carronades, 36-pounder guns, which gave a broadside of 4g 
| guns, throwing a total weight at one discharge of 1919 
| French or 1287 English pounds, while the weight of broad. 
side thrown by a British three-decker of the time from 52 
guns was but 1012 lb. The broadside of the modern 
| Canopus will be no less than 4000 lb., thus more than 
| tripling the weight of her predecessor. Thus formidably 
equipped, the Franklin was commissioned by her Gallic 
owners, and, bearing the flag of Rear-Admiral Blanquet, 
| sailed from Toulon in 1798 among the fleet which escorted 
| the force under Napoleon to Egypt. When, on the evening 
of the 1st of August, Nelson attacked the French armada jn 
| Aboukir Bay, the Franklin was hotly engaged, and at the 
| time L’Orient, the huge flaghip of the commander-in-chief, 
| blew up, she received the greater share of the burning wreck, 
which, strewing her upper deck, set her on fire. However, 
the flames were extinguished by her brave crew, who, after 
the brief pause caused by the awful disaster, were the first 
to recommence hostilities as they opened fire on the British 
| 74 gunships, Defence, and Swiftsure. These were not slow 
| to return the attention; the Franklin fought till her main 
and mizenmasts came down by the board, and then having 
scarcely a gun left in condition to use, and with about 400 
of her men killed or wounded, she struck her flag, thus 
becoming the finest trophy of the battle of the Nile. The 
| prize was bought by the Admiralty for our own navy, but 
received the new designation Canopus, that being the 
ancient name of Aboukir, probably from an Egyptian deity 
of the same title. Bearing the flag of Rear-Admiral Louis, 
she was in the battle of St. Domingo, Feb. 6th, 1806, when 
three French line-of- battle ships were taken and two 
destroyed, 

Next year the Canopus was one of the squadron with 
which Sir J. Duckworth ascended the Dardanelles on the 
19th February, and during the passage up she had three 
men killed and twelve wounded. When returning on 
March 3rd she was much damaged by the enormous stone 
shot (some of them weighed as much as 800 lb.) discharged 
from the Turkish batteries. However, she escaped with only 
three men wounded. The Peace of 1815 did not end her 
services, for she was in commission at sea as late as 1874. 
Afterwards she became a receiving hulk at Devonport, and 
was something like ninety years old ere she finally dis- 
appeared from the roll of our ships. Her sailing qualities 
were excellent, and a naval historian, writing of her, re- 


the driving shaft, conduces 
to sweeten working by 
absorbing the vibration. 
Moreover, by the adoption 
| of a novel system of baffle 
plates, the grain is subjected 
to four controllable air 
currents during its passage 
once through the machine, 
as against two currents in 
other separators. In order 
to regulate the work to a 
fine degree, the maker has 
adopted quadruple valves, 
thus allowing of the treat- 
ment of many classes of 
grain, to any desired 
| extent. Another novel 
feature in this _separ- 
ator is the use of self- 
| lubricating bearings, which, 
_ it is claimed, will enable it 
| to run for 100 days contin- 
| uously without attention. 
| The operation of the 
| separator is as follows:— 
| The grain is spouted into 
|a feed-box containing a 
distributing board, which 
spreads it out in an even 
stream, and throws it into 
the first air trunk, the air 
currents removing ail light 
matter and depositing it in 
the first tip. Under this 
tip is fixed a conveyor, to 
take the screenings to one 
| side of the separator. The 
first, second, and third 
sieves next treat the grain 
in the following order :— 
The first removes all 


matter, such as_ stones, 
straws, strings, &c.; the 
se2ond separates all material 
larger than the grain; and the third takes out all stuff 
| smaller than the grain, such as sand, cockle, mustard, &c. 
After the sieving operation, the grain falls into the last air 
trunk, in which are placed a number of baffle plates, the 
grain in its descent striking each in turn. Between these 
baffle plates a strong air current passes continually, making 
a perfect separation of any light remaining screenings, and 
| drawing them into the second tip, which is also fitted with a 
| worm to convey the screenings to either side of the machine. 
| The suctions are entirely under control, and can be increased 
| or decreased in an instant by regulating the valves at the 
| side of the machine. The sieve surface is large, and the 
| grain being distributed in a thin stream over the entire 
| width of the screens, all impurities are easily and perfectly 
| separated. All the sieves employed in these separators are 
| interchangeable, and may be altered easily in a few minutes. 
| The maker of the machine is Mr. S. Howes, Mark-lane, 


| London. 


GRAIN SEPARATING MACHINE 


marked enthusiastically: “This fine ship graces the list of 
the British Navy, not only in her proper self, but also in 
nine noble counterparts (vessels of same size and model), 
ships that will never be out of vogue while a navy is worth 
preserving.” Little did the writer dream of the vast changes 
which steam and science would make in maritime matters. 
The displacement of the old Canopus probably did not exceed 
4000 tons; as that of the new is 12,950, it is no exaggeration 
to say that, compared with the former, the latter has three 
times the size and three times the weight of broadside, which 
would certainly work much mischief at far more than three 
times the range. 


From the report of the Director-General of the Geo- 
logical Survey, it appears that the area of England and Wales 
surveyed during last year amounts to 690 square miles, with 8077 
miles of boundary line. 


> 
224 
— 
j 
= 
—— | = 
=> ‘ = 
Z a 
| 
ay 
4 dG — 
— 


*10990T 
peop opeur oq [IM ueissny jo osuodxa oy} spoos 
Jo Buruedo oY} YITAA OY} JO But 
iy Jo FIOM oy} Ur 09 uodn 
INUIY OY} *HSUIOT, JO OY} 07 
Ul 1098] MOU OST OquINU Jo pus ‘410911104 
anuty ojut Ava epeut ‘suosied Burstidutoo 
OY} ‘MOIA Jo ULOIJ eq 07 
‘guoseid oy 03 dn ‘sey Jo Oy, UT 
oy} JO UOdN yooye B 07 AVATIVIT 
UBITEGIG OY} JO oy} AO} YOO] oxy, 

Aq osinoo 


225 


‘SOTIUL OFZ JO COUVISIP BIO OBIvO FO PUB | 
9¢ Aq Jo OSN SVA GEST UI 07 97941] OU JO ST 


IJOATY OY} oq [TIM AVATIVI BUTYO 
OUIT B JONIJSUOD OF OY} JO MOTA UT 
S}SOIOFUL OY} PUL oY} ANUTY oY} Jo 
OY} JO OY} 09 QEgT sdoqys 
OY} Jo ut ‘UIE “93% ATUO 
qavd qsedoop ut anury oY} Jo EY} SB IVT 
Sv UNZIY BYTIYS 04} YIM 841 OSO Jo 
OOUVISIP pUB JOZULp Jo OOINOS JOATI 
ut sjutod 4B SMOT[VYS ‘oul, oyy Aq 
qno pouoedo oq [ITM Ur 04 poulysep st 
INUTY JO Jo SUBEUT Aq oq 
styy ssoroe Aournol oyy, Jo pus puNor 
poydnasequy oq yuoserd AOJ [IIA UT JOAIY 
ey} 03 Moosoy Aournol oy, “poystuy oq WOOS 
oy} Jo FIOM UVES Oq IT eq 09 
OUIT JO 1OZ YOTYM FEg JO PIV] 


SYIOMYIIVE OY} JO Jed gE Jo 
OY} PUB [VALVE OUI] OY} JO OY} UO 
qt ‘ABMITRY OY} JO Jo parqy-Aquomy 
OY} JO EY} UO Jo SABAA JO ‘YORI 
Ul OY} JO OY} pUB JO OY} 
ABATTBI OABY BISSNY SYJUOUL MOJ B NIHLIAA 


AHL JO NOILWIANOO FHL 


*YOOM JO ONSST INO UL 

Sururofpe puv Jo dn Zuryvay oy} Burproas snyy 
sovds oy} 07 are Bursnvo jo 


sv Aq paowyd ore ‘sdvy 
8104048 oY} Bullepuer JOUUBUT Sty} UL 
Aq oSvurep 10 eqny v oytsoddo us 
Ul IO JO YSNA B JO OY} UT 
‘sdey are wimyor-uou ‘pesury ‘4481, poprtAoad 
oy} JO UL ITV UB Jo S}SISUOD “oD 
Aq poonporqul SBM OOIAOP ey} UL UMOYS 
JO YSNI ou soqny, JO Burrey Jo osvo Ul ST 
*‘pesn oq pI0I0} JO pPeZUBIIV Os 
OY} pus OM} UT ore s10TIOG 
1830} OY], ‘OD *sissey Aq pajonsysuoo 910M pus ‘JoquInu 
UL SIOTIOG pus JOTIOG OY} Jo 
SIepBer Ino ynd om Avp-0, pus 
OY} JO Jo SSuUIMBIP 4SVl OATS AM 


“VINAZ UWASINUO NVIUVONOH-OULSAV AHL 


SH), 
tal 
= 
| 
| | 7 
ain | 
\ — 
\ 
| 
T 
| \ 
\ 
D> | 
so 
| 
SUAANIDNGA ‘UVTd0d “OO MOUUVA 
Mm 
VINGZ FAO SUATIOP 


396 


THE ENGINEER 


Sepr. 1, 1899 


At the sitting of the Commission above referred to, it was 
resolved to make a grant of 25,000 roubles for the purpose 
of exploring the beds of coal near Lake Char Nor. The sur- 
veys made last autumn proved the existence of coalfields of 
certain importance, but the work of exploration was inter- 
rupted by the lateness of the season. The value of this coal 
supply is seen from the fact that it lies only about one mile 
from the line of railway which connects the Trans-Baikal 
line with the Chinese frontier. 

It has become known only within the last few days that a 
decision had finally been arrived at with regard to the eastern 
terminal point of the Trans-Siberian Railway. The choice 
of the authorities has fallen upon the port of Talien-Wan, 
and an Imperial decree orders steps to be taken at once for 
building a town at this point. The future town is to reczive 
the name of “ Dalni,” 2.¢., “‘ Far off,” and will enjoy all the 
rights and privileges of a ‘‘ free port” so long as the territory 
belongs to Russia by the terms of a concession. This pro- 
viso leads naturally to the supposition that in case Russia 
should forcibly seize the territory adjacent to the new town 
of Dalni, then the port of that place would cease to be a 
“free port,” and would come under the restrictive regula- 
tions now in force at all Russian ports. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Railway statistics.—The following leading items are taken from 
the statistical report of the Interstate Commerce Commission for 
the year ending June 30th, 1898 :— 


Number of roads in hands of receivers .. a. «. 94 
Decrease in mileage since 1897 .. .. .. .. 5,133 
186,396 
Total mileage of main line, double and third lines, 
Number of railway companies .. .. .. .. « 2,047 
independent operating companies... 836 
pas subsidiary operating companies .. .. 213 
passenger locomotives .. .. 9,956 
” goodslocomotives . 20,627 


*0 cars and wagons (exclusive of private) 1,326,174 


” passenger cars .. .. 595 

1,248,826 
Total equipment, engines and cars .. .. .. «. 1,362,408 
with train brakes .. .. .. 641,262 

with automatic couplings .. .. 909,574 
Goods locomotives with airbrakes .. .. .. «. 19,414 
with automatic couplings... .. 6,229 

» Wagons withairbrakes .. .. .. .. «. 567,409 

With automatic couplings... .. .. 851,533 
Conductors and trainmen . 93,844 


Men employed in maintenance of way and strue- 


Men employed in maint of equip Rea os 171,600 
in conducting transportation.. .. 398,907 


Wages, percentage of operating expenses ae 

gross earnings... .. .. .. 39°69 
00 ce ce ce &2,168,710,000 
ee 12,070 


per mile 07 
Increase over 1897 137,300,360 
Gross earnings .. .. £249,465,000 
Operating expenses .. £163,594,600 
Passenger revenue .. £53,394,100 
£175,345,700 
Operating expenses, maintenance of way £34, 662,990 


maintenance of equipment £28,524,970 


conducting transportation .. £92,934,850 
Total casualties in railway accidents... .. .. .. 47,741 

incoupling and uncoupling... .. 279 

31,761 

” in pl and pli 6, 
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carried for one killed... .. .. 2,267,270 

170,141 
Passenger-miles run for passenger killed.. .. .. 60,542,670 


A huge dredging machine.—A dredge which is said to be the 
largest of its kind ever built has recently been completed for use 
on harbour improvement work on the Great Lakes. The arm 
carries a steel bucket of 8} cubic yards, or 12 tons capacity, and 
can deliver this load every forty seconds when working in 25ft. of 
water. The hull is 136ft. long, 42}ft. wide, and 134ft. deep. It is 
strengthened by four longitudinal steel trusses, 119ft. long. The 
two middle'trusses are 25ft. high and 26ft. apart ; the others are at 
the sides, and are 13ft. high. The two anchor piles, or spuds, at 
the bow are 4ft. square, built up of four 24in. timbers, e two 
spuds at the stern are 2ft. square. All are 50ft. long, and are 
raised and lowered by wire cables. When lowered, the weight of 
the dredge is practically carried by the spuds. An A frame at 
the bow, built of steel, carries the 30-ton steel,boom, or jib, which 
supports the long timber to the end of which is attached the 16-ton 
dredging bucket,-whose cutting edge is fitted with heavy bars 
forming teeth. The A frame is 53ft. high, and the jib 53ft. long. 
The latter has a straight top boom, curved lower boom, and 
lattice web members, In consequence of the great wear and tear 
of chains operating at high speed, and the great amount of power 
lost in operating them, this dredge is operated by a steel wire cable, 
which is a new feature, especially in such a large machine. The cable 
is 24in. diameter, and runs over 8ft, sheaves, The main engine has 
two cylinders, 18in. by 24in., and the cylinders, gearing, and drum 
are all mounted on the same frames. The main hoisting gears 
are 12ft, diameter, 12in. wide, and 4}in. pitch. They are driven 
by friction bands 12in. wide, lined with wooden blocks, the friction 
housing being of cast steel, The engines are horizontal. The 
steam cylinder for applying the friction is so designed, with a 
ar valve motion, that the power can be applied gradually and 
slipped to any degree. There is a double-cylinder swinging 
engine, 10in. by 14in.; and a double-cylinder backing engine, Yin. 
by 12in., an electric light engine, and a number of steam thrust 
cylinders for the spud cables, &c. Steam at 1501b. pressure is 
supplied by two marine boilers, 8}ft. by 12ft., and there is bunker 
capacity for 150 tons of coal, There is living accommodation for a 
large number of persons on board. 

Shipbuilding works.—The New York Shipbuilding Company has 
commenced work on an extensive shipbuilding plant which will 
rank among the largest and best equipped in the world. The 
site is in New Jersey, on the Delaware ony with a frontage of 
3600ft. in 40ft. of water. Its areais about125 acres, The ground 
is now being levelled, the bulkheads and piers on the deep-water 
front are being built, and preliminary work is in progress for the 
foundations of the buildings and the great dry dock, All the 
buildings will be of steel frame construction, and most of them 
will have brick walls, About 7000 tons of structural steel have 
already been purchased, of which 3000 tons are ready for delivery. 
For the foundation works, 10,000 piles have been ordered, and are 
being delivered. The construction will be pushed with all possible 
rapidity, as the company is anxious to have the plant in such 
shape as to permit of its making tenders for the construction of 


the new battleships authorised by Congress. ‘Tre location is con- 
venient for obtaining labour and materials, and has excellent 
launching facilities. It is intended to build all classes of cargo, 
passenger, and naval vessels, and their engines, A large amount 
of the machinery and tools required have already been purchased. 
One advantage of the site is that it lies on good clean gravel, 
affording a stable foundation for buildings, slips, ways, &c. The 
dry dock will be 800ft. long. Captain Randle, who was formerly 
Commodore of the fleet of the American Line, is consulting 
superintendent, and he is of opinion that the size of Atlantic 
liners will continue to increase, but that the speed will be lower 
than that of the fastest boats now in service, as passengers prefer 
a little longer time on the water. He predicts steamers of 700ft. 
in length and 100ft. beam, with four screws, and having a maxi- 
mum speed of 20 knots. Certainly the great popularity of the 
modern cargo boats built to accommodate passengers seems to 
support Captain Randle’s general opinions, although the size and 
engine arrangements seem rather improbable at this time. 

Carnegie steel works.—The Carnegie Steel Company owns ten 
individual plants in the neighbourhood of Pittsburgh, with an 
aggregate annual capacity of 2,300,000 gross tons of pig iron, 
spiegeleisen, and ferro - manganese ; 2,050,000 tons of Bessemer 
steel; and 1,400,000 tons of open-hearth steel. The sevoral plants 
are as follows :—(1) Edgar-Thomson blast furnaces at Bessemer, 
nine stacks ; annual capacity, 1,000,000 tons of pig iron, spiegeleisen, 
and ferro-manganese. (2) Duquesne blast furnaces at Duquesne, 
four stacks ; annual capacity, 800,000 gross tous of Bessemer pig 
iren. (3) Carrie blast furnaces at Rankin, two stacks; annual 
capacity, 250,000 tons of Bessemer and basic pig iron. (4) Lucy 
blast furnaces at Pittsburgh, two stacks ; annual capacity, 250,000 
tons of Bessemer, forge, and foundry pig iron. (5) Edgar-Tiaom- 
son steel works at Bessemer, four 15-ton Bessemer converters ; 
products, rail, billets, iron and brass castings ; annual capacity, 
1,000,000 gross tons of steel ingots and 50,000 tons of castings. 
(6) Duquesne steel works at Duquesne, two 10-ton Bessemer con- 
verters ; products, rails, billets, and fish-plates ; annual capacity, 
650,000 tons of steelingots. (7) Homestead steel works at Homestead, 
two 10-ton Bessemer converters and forty open-hearth furnaces ; 
products, billets, plates, joists and merchant shapes, steel castings, 
&c.; annual capacity, 400,000 tons of Bessemer steel ingots, 
1,400,000 tons of open-hearth steel ingots, 10,000 tons of armour 
plate. (8) Upper Union rolling mills; producing bars, plates, 
angles, joists, and other shapes; annual capacity, 250,000 gross 
tons. (9) Lower Union rolling mil’s; producing ax'e’, forgings, 
shapes, &c.; annual capacity, 130,000 tons. (10) Keystone bridge 
works ; adapted for the manufacture of steel bridges, roofs, steel- 
frame buildings, and other structural work; annual capacity, 
50,000 tons of bridge and structural steel. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE great heat which has recently been experienced has 

occasioned a considerable reduction in output, neither the puddlers 

nor mill men having been equal to continuous and regular employ- 

‘ment under the great physical strain which the heat has entailed. 

The advent of rain and of a consequently cooler atmosphere is 

therefore very welcome at the iron and steel works. One result of 

the heat has been that in consequence of the lessened production 

of manufactured iron and steel, the demand for pig iron has 

become less urgent, and sellers are rather less independent, and 

buyers find it rather more easy than recently to obtain what they 
d as more reasonable terms. 

Nottingham and Leicestershire pig iron is quoted 65s, to 70s.; 
Derbyshire, 67s. to 70s.; Staffordshire cold blast, 105s.; all-mine, 
ordinary, 73s. to 80s.; and best, 85s, to 87s. 6d.; part-mine, 70s, to 
72s, 6d.; and cinder, 60s. to 65s, Coke is in good request at firm 
rates. Mr. James Sparrow, a member of the historic firm of 
Staffordshire ironmasters of that name, has re-started one of his 
Ffrwd blast furnaces at Wrexham, after it had been standing 
idle for nearly ten years, and improvements in the plant 
have now been effected to increase the yield of pig iron. The 
latest news which has reached this district from the United States 
is to the effect that the trade revival there is continuing in a very 
satisfactory manner, and that the consumption of pig iron is now 
going on at the rate of 14 million tonsa year. No. 1 ery | pig 
iron is quoted 21 dols, to 21 dols. 50 cents (£4 4s. to £4 6s.) ; No. 
foundry, 20 dols. to 20 dols. 50 cents (£4 to £4 2s.); and grey 
forge, 19 dols. to 19 dols. 50 cents (£3 16s. to £3 18s.) all f.o.b. 
Atlantic seaboard. This information is received with much 
satisfaction in this district, it being argued that as long as prices 
keep up on the other side of the Atlantic, our iron and steel 
masters may fairly look for continued immunity from American 
competition of a serious character. 

A noticeable feature of the iron trade in this district of late has 
been the gradual improvement in some of the Shropshire manu- 
factured iron, due chiefly to the employment of superior mixtures 
in the puddling furnaces, The contrast between the present con- 
dition and that of a few years ago is very marked, and some of the 
chain makers are employing this iron at £8 10s. or £8 15s., as a sub- 
stitute, under certain conditions, for Staffordshire branded iron 
at £9 15s. and £10, and, generally speaking, the employment of 
the former description has very considerably increased. 

A good deal of business is still being done in the manufactured 
iron and steel trades, on account of the home engineering 
industries, and also with the Continent, Australia, and other 
foreign markets, except South Africa; business with which last 
market is a good deal hampered by the political uncertainties 
which prevail, Hoop iron and tube strip have been advanced by 
103., thus becoming £9 5s, delivered in this district ; and 5s. has 
been added to the association price for gas strip, thus bringing it 
up to £8 10s. For good engineering angles as much as £9 10s, to 
£10 is asked. Gas strip is in improved request at £8 10s. ; and 
nail, rod, and rivet iron at £8 15s. to £9. Galvanised corrugated 
sheets are in large production, both on home and foreign account, 
at £13 10s. to £14 f.o.b. Liverpool 24 gauge. Black sheet 
manufacturers are obtaining £9 to £9 5s, for doubles, but are 
complaining that the advance which has taken place since the 
summer is not commensurate with the increase in productive 


costs, 

Steel is in large output, and the various district works have 
almost more than they can do to supply the demand for construc- 
tive engineering sections, particularly on account of the electrical 
engineering trades and the railway wagon and carriage builders, 
both of which industries are pressing for more regular and com- 
plete deliveries. Steel girders and angles are quoted £7 15s, to 
£8 5s.; plates, £8 10s. to £9, and mild steel bars £8 to £8 10s, 
With regard to half-finished material, the call for this continues 
very satisfactory, and quotations remain at £6 to £6 5s, for 
Bessemer billets and blooms, and £6 5s. to £6 10s. for best 
Siemens, 

The speculators appear to have had enough of the copper mar- 
ket for the — and are taking a rest, but the legitimate 
trade demand keeps up, and firm American advices, together with 
some support from the combination, makes the market a few 
shillings firmer on the week. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester,—Although the relapse which the market has under- 
gone during the past week may perhaps indicate that the recovery 
previously so noticeable was scarcely as strong as it appeared to be, 
the tone generally continues one of hopeful confidence, and as the 
fluctuations in prices are to a large extent confined to speculative 


brands of pig iron, and in no way affect finished material, the 

osition as regards legitimate trade is much more satisfactory thea 
is superficially represented by varying market movements, A 
well-informed iron trade representative expressed the opinion to 
me that the real key to the position is America ; if the boom in the 
States continued, a poe pce gre export trade would be opened 
out to this country, which must have a very direct effect upon 
prices, which might probably be sent up to much higher figures. 
On the other hand, should the American trade collapse we would 
inevitably be carried with it, and there could be no doubt that an 
exceptionally keen competition would set in that would speedily 
force down prices to an extent which, of course, could not possibly 
be foreseen. 

With regard to the home trade, there is no question that the 
recent excessive rise in prices for material—which, of course, had 
to be followed by engineering and other industries that are the 
chief consumers of iron—has for the time being had a detrimental 
effect by checking the giving out of new work. In various directions 
amongst engineering representatives reports are becoming more 
general as to the unquestionable falling off in the weight of new 
work now being placed, the prevailing reason assigned by buyers 
being that they are not prepared to give out orders of any moment 
at the high prices now ruling; the result is that although for the 
most part establishments are exceedingly busy for the present, 
and, as a rule, have sufficient work to carry them into next year 
they are in many cases not booking new orders in at all sutlicient 
quantity to replace those running out. 

The speculative element, coupled with enttont “bearing ” by 
merchants, had a weakening effect on the Manchester iron market 
on Tuesday, and for pig iron prices generally were easier, with no 
business of any weight doing, buyers not in pressing need, natu- 
rally, in view of the pate downward move in prices, preferring 
to wait, or only to put forward offers at low figures, which makers 
do not care to accept. A noticeable feature of the market was an 
ofticial reduction of 23, per ton by the Lincolnshire makers, which 
came somewhat as a surprise, as they were supposed to hold a par. 
ticularly strong ition. They are now quoting 71s. 6d. net for 
No, 3 foundry delivered Manchester, and 70s. 2d. for No. 4 forge 
delivered Warrington. The main object of this reduction has 
been, it is understood, to counteract the recent keen competition 
of merchants, but the Lincolnshire makers would scarcely 
seem to have materially improved their position, as merchants 
are still underquoting, and, although there are fair inquiries 
for forge iron on the market, they are at under even makers’ 
present reduced rates. Lancashire and Derbyshire makers have 
not so far followed this downward move ; but they have so little 
to offer that they are practically out of the market, and their 
quoted list rates are scarcely more than nominal at about 77s, 6d., 
less 24, for cg Lancashire, and about 75s. for Derbyshire 
foundry delivered Manchester, with local makers hardly quoti 
at al! for forge numbers, although if they wished to secure busi- 
ness they would no doubt have to follow pretty closely the official 
basis now ruling for Lincolnshire, Middlesbrough iron is easier, 
No, 3 foundry averaging about 73s. 4d. to 73s. 10d. net, for prompt 
delivery by rail Manchester, with merchants offering forward at 
about ls. under these figures. Quotations for Scotch iron continue 
extremely irregular ; delivered Manchester docks the nominal priceis 
about77s, to77s, 6d. net for Eglinton and Glengarnock, but merchants 
are offering at all sorts of prices, ranging from about 74s. upwards, 
In American pig iron the only deliveries probable this season are 
on account of contracts placed some time back, as the rates now 
ruling in the States altogether preclude vg | for shipment to 
England. For delivery October next at the Manchester docks 
ordinary American foundry brands are being quoted about 74s, 6d, 
to 75s, net cash, 

The position of finished iron makers continues exceedingly 
strong, as they are so heavily sold over the remainder of the year 
that they are altogether indifferent about booking new orders, 
and in some ‘quarters, notwithstanding the easing down 
in raw pal there are anticipations that prices for 
manufactured iron may be still further advanced. For bars 
there is a very fair inquiry coming forward, and makers who 
are in a position to book orders have no difficulty in selling at 
their full list rates, with a slight advance on these being occasion- 
ally got under special conditions, £8 5s, remains the minimum 
basis for Lancashire bars, and £8 10s. for North Staffordshire, 
delivered Manchester district. Hoops are in good demand, with 
list rates firm at £8 12s, 6d. for random to £8 17s. 6d. for special 
cut lengths, delivered Manchester district, and 2s, 6d. less for 
shipment, Sheets are steady at about £9 10s. to £9 15s, delivered 
here, Nut and bolt makers continue very busy, with list rates 
firm at the recent advance. 

In the steel trade the position is much the same as in the iron 
trade. Although makers’ quotations for hematites are nominally 
unchanged, there are no inquiries coming forward at their present 
rates, and in the open market there are sellers at quite 3s, to 4s. 
under makers’ prices, Manufactured steel is, however, fully 
maintaining its recent price, with, if anything, a hardening ten- 
dency in some directions. Local made billets are now quoted 
£6 10s, net. The minimum for Lancashire steel bars remains at 
£7 15s, to £7 17s. 6d., with quotations for special brands ranging 
up to £8 7s, 6d., and steel boiler plates £9 12s, 6d., delivered in 
this district. Inquiries still come forward from the Colonies and 
the States for wire rods, with business done and prices firm at 
£9 5s. f.0.b. Liverpool. 

I have been shown by Messrs. W. Bailey and Co., of Oxford- 
street, Manchester, an improved form of acetylene gas generator 
they have recently completed. In this apparatus the tank has a 
partition in the centre, from which a pipe proceeds to within an 
inch of the bottom, this pipe being on 4 to convey water to the 
lower portion of the tank. Connected with the tank are two 
generators, in which are placed a number of carbide trays arranged 
onaspindle, These trays are divided into three or four compart- 
ments, with water inlets at different heights, so that not more than 
one compartment can be flooded with water at once, thus 
preventing waste of carbide through the admission of too 
much water. After the water has been turned on and 
a certain quantity of gas produced, the latter enters the 
tank and is delivered just on the@inside of the central par- 
tition, where it depresses the water~in such a manner that the 
rate at which the gas is consumed regulates the feed of water to 
the carbide, so that only so much gas as is actually required is 
produced. The double arrangement of generators also enables one 
of them to be re-charged while the other is working without in- 
terfering with the make of gas. I may add that the firm is alco 
bringing out a new design in acetylene search lamps, suitable for 
contractors, excavators, railway and yard work, &c. In_ this 
arrangement the generator is on the same principle as that 
pre described, and the reflector can be fixed in any convenient 

sition and connected to the generator 4 india-rubber tubing. 
The light given off is sufficiently powerful to enable a person to 
read small print at a distance of forty yards, - 

In the coal trade, although, contrary to anticipations which had 
been prevalent in some quarters, the present month is closing 
without any equal upward move in prices, the position all through 
is exceedingly strong, and an official advance in list rates on all 
descriptions of fuel is only temporarily held in abeyance until it is 
seen that the extra demand for winter requirements has really set 
in, and that there is no risk of trade being diverted into other 
districts by a premature putting up of prices in Lancashire. Stocks, 
even of best coals, are still generally below the average for the time 
of the year; whilst in the inferior descriptions of round coal practi- 
cally no stocks of any weight at all have been ecoumulating to 
meet the extra winter requirements which are usually provide for 
during the summer season. There is conseyuently nearly every 
prospect of a scarcity of the lower clas round coal if 
the iron trade and other manufacturing branches of industry con- 
—* take away the large quantities of common coal they are 
now doing. 

With the present week the holidays in the various manufac 
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turing districts surrounding Manchester practically come to a 
close. Usually these stoppages have made themselves appreciably 
felt in lessened requirements for the lower qualities of round coal 
and slack for iron-making and steam purposes, but with the 
resent pressure of demand caused by the exceptional industrial 
activity generally—and which is still fully maintained—any 
temporary restriction of requirements in isolated districts scarcely 
seems to have any effect whatever upon the market, At 7 
rate there have been no surplus supplies, the output of bo 
common round coal and engiue fuel continuing short to meet 
requirements of customers, For steam and forge coals 
rices are exceedingly firm at the full rates that have 
n quoted recently, ranging from 8s. 9d. to 9s, 3d. for 
some of the better sorts at the pit. For engine fuel 
rices are also fully maintained at the rates quoted of late, 
But the advance of 5d. per ton in the West Lancashire districts 
referred to last week is for the present being held in abeyance 
until some similar action is decided upon by the principal colliery 
firms in the Manchester district who have not yet made any official 
advance on their list quotations, On forward contracts, however, 
the advance is practically being enforced, as these are not being 
entertained except at 2s, 6d. above the basis prices which were 
ruling in July last year. At the pit mouth average quotations are 
about 6s. Od. to 7s, 3d. for best sorts, 6s. to 6s, 6d. for medium, 
and 5s, to 5s, 6d. for common slack. 

Shipping is fairly active, both in common round coal for steam 
requirements and in the seconds qualities of round coal for house- 
fire purposes, average prices for delivery ports on Mersey being 
about 9s. 6d. to 103. for steam coal, and 11s, to 11s, 6d, for house- 
fire qualities. 

The demand for both furnace and foundry coke continues quite 
as brisk as ever, with prices steadily hardening. For furnace coke 
Lancashire makers are getting from 17s, to 18s. for the commoner 
sorts, to 19s, and 20s, for better qualities, with foundry cokes very 
firm at 26s, to 27s, at the ovens, 

Barrow.—A very steady market is maintained in hematite pig 
iron, and makers are holding firmly to their prices at 74s. 6d. to 
76s, 6d. for mixed Bessemer numbers, net f.o.b. Warrants im- 
proved to 72s. 8d., net cash sellers; but have gone down again to 
71s, 1d., buyers 71s. Speculative influences are still at work in the 
iron trade, and these result in limiting the trade in warrants, and 
in keeping down prices, Holders are, however, firm, and their 
steadiness is shown by the fact that only 125 tons have been added 
to stocks during the week. Stocks now stand at 238,942 tons, or 
62,963 tons increase since Christmas, There are forty-six furnaces 
in blast, as compared with forty-two in the corresponding week of 
last year. 

ison ore business is not well maintained for the commoner 
descriptions of metal, but a good trade is reported in best sorts. 
These are quoted at 17s. 6d. per ton, while ordinary sorts are at 
14s, to 15s, per ton net f.o.b. Owing to the fact that the lower 

es of iron ore are finding a poor market, several raisers are 

inning to stock them. e position which permits of stocking 
native ores while increasing the importation and use of foreign 
ores is, to say the least of it, a remarkable one, and it all comes 
about because of the dearness of coke, and the consequent neces- 
sity of using only the best classes of iron ore. 

e steel trade in every department is very busily employed, 
and orders are coming to hand very freely for every class of pro- 
duct in the district. Activity is more especially noticeable in 
heavy rails and iu oe descriptions of steel, and orders 
here are very fully held, while plenty of new orders are offering. 
There is no material alteration in prices, but they are very rm 
maintained. Heavy rails are quoted at £6 5s. to £6 10s. per ton ; 
heavy ship > £7 12s. 6d.; angles, £7 2s. 6d. ; and boiler 
plates, £8 12s, 6d. There is a brisk business in heavy steel 
castings. 

The works of the Barrow Steel Casting Company, which have 
been idle for some years, have been purchased by the Evinof 
Safety Lock-nut and Bolt Company, Limited, of London, of which 
Mr. John E. Stafford is the managing engineer. It is proposed to 

ut the place in a proper state of repair, and commence nut and 

It making. This will open up a new industry in the district, 
and will employ a considerable number of hands. 

The coal and coke trades are very busy, and high prices stil! rule, 

In shipping a more active state of things has set in. The exports 
from West Coast ports during last week amounted to 10,841 tons of 
pig iron, and 11, tons of steel, showing an increase of 646 tons 
of pig iron and 6425 tons of steel, as compared with the corre- 
sponding week of last year. The aggregate shipments to date 
represent 325,509 tons of pig iron and 326,877 tons of steel, showing 
a decrease, as com with the corresponding period of last 
year of 16,278 tons of pig iron and 30,298 tons of steel, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue falling off in the output of the Yorkshire coalfield already 
noticed has again to be reported this week. Although in several 
districts there has been more work done, the demand for house coal, 
owing to the continued sultry weather, has decreased considerably, 
Still there have been no accumulations of house coal at the 
collieries, requirements for other purposes being so large as to 
take any surplus of that class of fuel. At the same time, values 
remain steady, and the year is too far advanced now to fear any 
relapse, A reduction of price, even if it were made, would not 
lead to any increase in consumption, and there being thus no pres- 
sure, prices are unaltered. Best Silkstones are quoted at 10s. to 
lls, per ton ; ordinary, from 8s. 6d. per ton ; Barnsley house, 93. 
to 10s. per ton ; seconds, from 8s. per ton. In hard coal the full 
trade which has marked the season is still maintained. Railway 
hag gg are receiving heavy deliveries at prices ranging from 
9s, 6d. to 10s. 8d. per ton. For export Russia is the principal 
buyer, but the trade generally is in a satisfactory state. se 
hards make from 93, 6d. to 10s. per ton ; seconds, from 8s, per ton. 
Gas coal, as is usual at this season of the year, keeps in gradually 
increasing demand. For engine fuel, which is in exceptional 
request, quotations are as follows:—Nuts, 8s. to 9s, per ton; 
screened slack, from 6s, per ton ; pit slack, from 4s. per ton. Coke 
is being supplied on contract account at 13s, to 15s, per ton, but 
for sales made in the open market as high as 17s, to 20s, per ton, 
is easily obtained, . 

‘The values of iron are still advancing. Local ironmasters unite 
with those in other districts in saying that they are quite unable 
to deal with all the orders which crowd in upon them, and the 
delays in deliveries which are the cause of so much complaint are 
absolutely unavoidable. The utmost they can do is to Nivide the 
output as fairly as possible amongst the most necessitous of their 
customers, so that the trouble caused by the present abnormal 
prosperity in trade may be reduced as low as possible. Many of 
the makers are now fully booked up to the end of the year, several 
of them, indeed, stating that they do not see their way to complete 
the work they have taken in hand within the twelve months, 
Under these circumstances it is no surprise to learn that prices are 
again higher, Quotations for delivery in Sheffield are given as 
follows :—West Coast hematites, 84s, to 85s. per ton ; East Coast 
ditto, 81s, 6d. to 82s, 6d.; Lincolnshire No. 3 foundry, 71s. to 
72s, 6d.; forge ditto, 693, 6d. to 70s. 6d.; Derbyshire No. 3 
foundry, 72s, 6d. to 73s.; forge ditto, 67s. 6d. to 68s. 6d.; bars, 
8 10s, to £8 15s,; sheets, £9 15s, to £10. Even these high prices 
are not expected to be the maximum, as the demand continues un- 
checked by the dearer rates, 

All our steel manufacturers are full of work, and the general 
opinion is that the present prosperity is certain to continue for a 
considerable time. One branch of the steel trade which recently 
had a severe check—steel for bicycle purposes—has again taken a 

tter turn, The chairman of one of our most Lee gy steel 
Concerns, presiding at the meeting of his shareholders last Satur- 


day—at which a dividend of 15 per cent. was declared and a large 
amount carried forward—stated that the cycle steel trade had now 
recovered from the ‘‘slump,” and with the weeding out of various 
unprofitable concerns, could now be fairly said to have come to 
stay. In every department of crucible, Bessemer, and Siemens 
steels, the utmost pressure is being used to increase the output 
which in most quarters has been affected by the extremeheat. Manu- 
facturersof files, edge tools, engineers’ tools, hammers, shovels, picks, 
spades, and all descriptions of mining appliances, report that they 
are decidedly busy, and have more work offered to them than they 
can wel! get through within the time uired. The statement 
which has appeared in various papers to the effect that Sheffield 
manufacturers are taking steps to supplement local labour by the 
importation of Swedish workmen, has not much foundation in fact. 
It is quite true that considerable difficulty has been experienced 
from the lack of means to produce an output equal to trade 
requirements, but although there has been talk of offering induce- 
ments to foreign workers, nothing has been done, and nothing is 
likely to be done, for the simple reason that in Sweden there 
is an equal scarcity of workmen, and no effort ever yet made to 
bring foreign labour into the Sheffield district has been attended 
with success, 

Sheffield cutlery manufacturers are complaining of difficulty in 
getting hafting materials. The grave advances in ivory has been 
followed by equally serious increases in the price of staghorns. At 
the recent sales Sheffield makers experienced severe competition from 
German, French, and American competitors. The result was that 
horn in its common qualities advanced £5 per ton, and best horns 
were a great deal dearer. It is stated that for some of the last 
bought for Sheffield purposes a _— exceeding £287 per ton was 
paid, and the purchasers could recall the time when they con- 
sidered £75 per ton a high price for the same class of material. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market, which last week showed considerable improve- 
ment, there being more business doing than for several weeks 

reviously, has fallen off again this week, and has lost the 

woyancy which had —_— to characterise it. The demand 
during the last few days has been undoubtedly small, and prices 
are generally weaker. The market seems to be unusually sensitive 
to outside influences, and the present undesirable change may, in 
a great measure, be attributed to the more threatening aspect of 
our difficulty with the Transvaal Republic, and the probability of 
hostilities resulting at an early date. We usually expect to see 
in September a strong improvement in demand and prices, so far 
as regards pig iron, and almost invariably this expectation is ful- 
filled ; but if the political horizon continues so much disturbed, it 
is probable that this may not be the experience this year, for 
war naturally curtails business, At present buyers are only pur- 
chasing pig iron for hand-to-mouth delivery, and business is thus 
confined to the sale of small lots, 

A rather unsatisfactory feature of the pig iron market is the 
falling off in business with the Continent, and with Germany 
in particular, though deliveries are still considerably above 
what have been reported in August in past years, It must 
not be forgotten that this year the deliveries of Cleveland 
pig iron to Germany have m abnormally heavy—in fact, 
far in excess of those of any previous year, and on this 
account the shipments of pig iron over sea from the Cleveland 
district have been this year the best on record. Thus, this year, 
up to the end of July, the over-sea shipments reached 476,907 
tons, whereas in the corresponding period of last year the quantity 
reported was only 335,938 tons. But this month they have not 
been on anything like the same scale as during the first seven 
months of the year, for up to Tuesday they reached only 68,837 
tons, whereas in July they were 90,719 tons. However, an im- 
provement in the deliveries to Germany is this week apparent, and 
on Tuesday alone 8740 tons of Cleveland iron were cleared to ports 
in that empire. 

This week the general price of No. 3 Cleveland G.M.B. pig iron 
for prompt f.c.b. delivery bas varied from 65s, to 66s. per ton, the 
higher figure being realised on Monday, and the lower on Tuesday. 
Since Tuesday the market has been somewhat more favourable to 
the makers, and 65s. 6d. has been quoted and paid. Makers show 
no great disposition to sell, as they are well supplied with orders, 
Neither they nor buyers care to anticipate the future, but the latter 
when they do make offers are not prepared to pay as much for 
forward as for prompt delivery. No, 4 Cleveland foundry iron, 
which is in good request on Scotch account, though it is relatively 
dearer than Scotch iron, has been quoted and sold at 64s., while 
grey forge is at 63s. There is more mottled and white iron avail- 
able for sale than has been reported for months past, and these 
qualities are again regularly quoted, mottled at 62s, 6d., and white 
at 62s, The fact is, the blast furnaces have, during the last few 
weeks of hot weather, been producing more of the lower qualities 
of pig iron and less of the higher qualities, and at the same time 
the local a has been reduced. 

Producers of East Coast hematite pig iron are well supplied with 
orders indeed, the quantity being produced hardly satisfies re- 
quirements, and fluctuations on the warrant market hardly 
influence sales of makers’ iron. East Coast hematite pig iron 
realises better prices than West Coast, which is not the usual ex- 
perience. But the circumstances of the trade are more satisfac- 
tory in this district than in the West Coast. Here the output falls 
short of the requirements, and the stocks are very small, and are 
decreasing, but on the West Coast the opposite of these features 
is reported ; there several furnaces have Tately been blown in, and 
the production is in excess of the demand, while the stocks are 
very heavy—fourteen times what they are in this district—and 
they are increasing at a somewhat rapid rate, In Cleveland 
scarcely any hematite pig iron is on offer, and makers will not 
accept less than 73s, 6d. per ton for mixed numbers. Rubio ore 
is about 17s. 9d. per ton, delivered at the wharves in this district. 

The exports of pig iron from the Cleveland district for August 
are disappointing, but they unexpectedly are well maintained to 
Scotland, though Cleveland iron is relatively dearer than Scotch. 
The quantity exported up to 30th was 102,876 tons, as com 
with 119,877 tons in July, and 110,357 tons in August last year. 
Notwithstanding decreased shipments, stocks aredeclining. Thus 
Connal’s stock of Cleveland warrants on Wednesday night was 
111,384 tons, a decrease for the month of 3339 tons, the decrease 
being very heavy this week, far more counterbalancing the 
increase that took place in the first twenty days of the month. 
Of hematite ° pig iron 17,168 tons were held on the 30th ; decrease 
for month, 2859 tons. 

Manufactured iron and steel are in very fair demand, and all 
who need it for quick delivery have the greatest difficulty in 
getting it, even when they offer 10s. or 12s, per ton above the 
regular market prices, Nearly every manufacturer has sold all 
he can produce for the next two, and in some cases, three months, 
The difficulty of getting supplies is specially marked in the plate, 
angle, and bar cr er Not less than £7 12s. 6d. will be 
accepted for steel ship plates, £8 15s, for steel boiler plates, 
£7 10s, for iron ship plates, £7 5s, for steel and iron ship angles, 
£7 12s, 6d. for common iron bars, £8 2s, 6d. for best toon and 
4 5s. hg steel sheets, Heavy steel rails are quoted at £6 5s, net 
at works, 

The shipbuilding industry continues to be more favourable, 
there being more inquiry than for several months past, and a fair 
proportion of orders is forthcoming, which speaks well for the 
prospects of steel and iron plate and angle makers in this district, 
who are largely employed in supplying shipbuilders with what 
they need in this line. It is reported that a number of Tyne and 
Wearside capitalists have acquired land on the Pallion Hall estate 
near Sunderland, whereon they propose to establish a large ship- 
building yard, 


Newcastle and Sunderland have now a regular motor 
car service in operation, and the success which 
attended the introduction in those towns is leading to a move- 
ment for providing a complete system in the Teesside district. 
A company is in the course of formation, and the projectors 
have already ordered from the Daimler Motor Company, Limited, 
Coventry, eight cars—two to carry twenty-four passengers each, 
and six to carry ten each. More will be ordered when the com- 
pany is launched. It is proposed that they shall run between 
Stockton, Eaglescliffe, and Yarm, in one direction ; and Middles- 
brough, Southbank, and Eston, in the other. 

The Tees Valley Water Board, which has hitherto been known 
as the Middlesbrough, Stockton, and Thornaby Corporations 
Water Board, is about to commence the construction of another 
large reservoir by impounding at Grassholm the waters of the 
river Lune, a tributary of the Tees. They will there construct a 
bank 120ft. high, extending across the valley, and the reservoir, 
which will be some two miles long, will contain over thirteen hun- 
dred million gallonsof water, which will afford a supply of ninety-five 
million gallons per week for 170 days. Partly to enable the to 
construct this reservoir, the ironmasters and other large consumers 
of water on Teesside have agreed to an increase in the special rate 
which they have paid for their water for manufacturing purposes. 
The new reservoir will have a drainage area of 19,000 acres. The 
Water Board, when in 1876 they acquired the supply from a 
private company, had the right to pump 60 million gallons per 
week out of the Tees at Broken Sear, near Darlington. They have 
recently completed the construction of the Hury and Blackburn 
reservoirs by confining the waters of the river Balder, another 
tributary of the Tees in its upper reaches, these reservoirs drain- 
ing 10,000 acres, and affording a supply of 40 million gallons per 
week, At present the Beard are supplying 82 million gallons per 
week, of which more than three-fourths is for manufacturing 

urposes. Considering the rapid, progress of the district, it has 

n deemed necessary to inerease the supply as soon as possible, 
but it is calculated that it will be eight years before the Grass- 
holme reservoir is completed. On Friday last the Water Board 
conveyed the representatives of the ironmasters and other large 
consumers of water on Teesside to inspect the site of the new 
works and also the reservoirs already completed. It was remarked 
that while in most other districts manufacturers had recently to 
complain of short supply of water, works in some cases being 
actually stopped on this account, there had been no lack on Tees- 
side. 

The Sunderland Corporation have made an application to the 
Local Government Board to borrow £40,000 more for the purpose 
of electric lighting. They have already borrowed £71,177, and 
have expended £71,998. The new loan is to be expended in ex- 
tending the present electric light station ; in the laying down of 
four new dynamos, each of -horse power, and in the construc- 
tion of new mains, It is proposed to generate the electricity that 
will be needed to run the new electric tramway — Newcastle 
is still agitated as to what system of traction shall be adopted in 
connection with the new tramways, but it is generally conceded 
that the overhead trolley system is the most suitable where the 
streets are so steep as in that borough. In Middlesbrough the 
mains are now being laid down for the electric lighting of the 
town. 

The coal trade is generally vigorous; the steam-coal branch, 
however, being quieter than it was, with prices easier. Best steam 
coals are now obtainable at 12s. to 12s, 6d. per ton f.o.b., whereas 
over 13s, were A in the first half of August. Gas coals are 
stronger, 10s, 6d. f.o.b, having been paid, and 10s. is very generally 
realised. Blast furnace coke cannot well be had under 21s, 6d. 
per ton for medium qualities delivered at the furnaces; and there is 
a good demand on foreign account, which it is difficult to meet, as 
the supply is undoubtedly short. On Saturday the first sod of the 
new Dawdon Colliery, near Seaham Harbour, was dug by Viscount 
Castlereagh, and Sir Michael Hicks-Beach, the Chancellor of the 
Exchequer, laid the first stone of the new deep-water dock to be 
erected at that port, at a cost of £378,000. The depth of the 
new dock will be 274ft., the width at the entrance 65ft., and the 
depth at the sill at high-water, o.s.t., 254ft. Vessels up to 5000tons 
burthen will be accommodated, The present water space of the 
two docks and tidal harbour at the port is twelve acres, and 
the new dock will increase this by other ten acres, The collieries 
that will use the accommodation will be the two at New Sea- 
ham, also the South Hetton and Murton Collieries, the new pit 
now being sunk at Easington by the Easington Coal Company, 
and the new colliery at Seaham harbour. It is expected that 
over two millions of coal will be shipped annually at the port. 
Messrs, S. Pearson and Sons, of Westminster, are the contractors 
for the construction of the new dock. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been an easier feeling in the Glasgow iron market 
this week, and this is attributed to the critical state of Transvaal 
affairs, Prices of warrants have been weaker all round. There 
has been little disposition to do business on the part of speculators, 
Transactions have taken place in Scotch warrants from 68s. 6d. to 
67s. 2d. cash, and 69s, to 67s. 54d. one month. Business has been 
done in Cleveland warrants from 65s, 6d. to 64s. 7d. cash, and 
65s. 9d. to 65s, one month. Cumberland hematite warrants 
have 6g from 72s, 5d. to 71s, cash, and 72s, 9d. to 71s, 24d. one 
month. 

The consumption of pig iron at home is well maintained, and 
there is a fair inquiry for shipment, It is understood that very 
little iron is going into makers’ private yards, and the stock in 
rory ee warrant stores shows a reduction for the past week of 
419 tons. 

There are eighty-two furnaces in blast, compared with eighty at 
this time last year, and of the total thirty-nine are making 
hematite, thirty-seven ordinary, and six basic iron, 

The prices of Scotch makers’ iron are as follows :—Govan, No. 1, 
f.o.b. at Glasgow, 69s, 6d.; No. 3, 68s, 6d.; Monkland, No. 1, 
71s.; No. 3, 68s, 6d.; Wishaw and Carnbroe, Nos. 1, 73s, 6d.; 
Nos. 3, 70s. 6d.; Clyde, No. 1, 78s.; No. 3, 73s. 6d.; Gartsherrie, 
No. 1, 793.; No. 3, 74s. 6d.; Calder, No. 1, 79s. 6d.; No. 3, 
74s. 6d.; Summerlee, No. 1, 85s.; No. 3, 77s. 6d.; Coltness, No. 1, 
85s. 6d.; No. 3, 80s.; Glengarnock at’ Ardrossan, No. 1, 78s. 6d.; 
No. 3, 74s.; Eglinton at Ardrossan or Troon, and Dalmellington 
at Ayr, Nos. 1, 73s. 6d.; Nos. 3, 71s.; Shotts at Leith, No, 1, 
-_ No. 3, 76s, 6d.; Carron at Grangemouth, No. 1, 81s.; No. 3, 
76s. per ton. 

There is a steady demand for Scotch hematite, which is quoted 
by merchants 77s. 6d. per ton for delivery at the steel works, 

The shipments of pig iron from Scottish ports in the past 
week have amounted to 4769 tons, compared with 6232 tons in 
the corresponding week of last year. There was despatched to 
the United States 20 tons, Canada 615 tons, India 182 tons, 
Australia 448 tons, France 100 tons, Germany 340 tons, Holland 
955 tons, Belgium 138 tons, China and Japan, 137 tons, other 
countries 10 tons ; the coastwise shipments being 1824 tons, com- 
pared with 2867 tons in the same week of 1898. 

The finished iron and steel trades are well employed, but there 
is no feature of novelty calling for special notice. Prices of both 
iron and steel are nominally unchanged, although the values of 
pig iron have fallen toa marked extent since the last advances in 
manufactured goods. The general engineering works are well 
supplied with orders, Marine engineers are very busy, and they 
have a large amount of work to overtake in connection with vessels 
now under construction. 

During the past month 20 vessels were launched from Clyde 


ards, aggregating 37,816 tons, compared with 17 vessels and | 


ship 
28, 876 tons in August ear. The output for the eight months 
embraces 156 vessels and 286,996 tons, compared with 185 vessels 
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and 253,931 tons in the first eight months of last year. It is esti- 
mated that the fresh work placed during the month on the Clyde 
aggregates 43,000 tons, so that there is more work on hand now 
than there was a month ago. 

The coal trade has now got into its normal condition, the holi- 
days being at an end in the various mining districts. The total 
shipments from Scottish ports in the past week have been 200,294 
tons, compared with 191,311 tons in the preceding week, and 
255,347 tons in the corresponding week of last year. There has 
been a steadier movement in most districts, and the activity is 
specially marked in the shipping trade at the Fife ports. e 
demand for splint coal, and for all sorts used in manufacturing 
processes, is very extensive. Household coals for home use are 
naturally dull ; but the business as a whole is exceptionally good 
for the season, There is practically no change in coal prices, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

WATER need at the steel works reached its highest point on 
Saturday, when in many of the district branches were 
stopped and mills laid off. The great Dowlais works on the hills 
were all but stopped, with the exception of the blast furnaces, and 
one of these, No. 10, has been for some few days atastop. At 
Cyfarthfa, by severe economy, there has been little or nodi a | 
felt, but the tension could not have lasted much longer. On Wed- 
nesday last the whole of the mills at Cwmfelin were stopped. Four 
were idle at Morriston, but this was owing to breakage. Car- 
donnel and Foxhole stood the drought, being well supplied 
with water. On Sunday morning rain fell in some heavily. 
Tuesday and Wednesday again there was considerable rain 
in the hill district, and it is strongly believed that the weather 
has now broken up, so that. most’ of the industries will at once 
resume. I do not like to namé places, but an old workman assures 
me that during a former stoppage of, work one of the great ponds 
had at least 6ft. of mud in the bottom. This, which should have 
been cleaned out, was left undisturbed when the raincame. By 
this time next year the reservoir of Torpontau will have been com- 
pleted, and for even exceptional occasions Dowlais will have ample 
supplies. The great watershed of Blaenor, from which Cardiff 

es its supply, could supply all requirements for present, 
projected, or possible industries; the only obstacle is the 
cost. It may not be out of place here to state that the Cardiff 
reservoir is at the top of the Cwmtaff Fawr Valley, six miles in 
length, and ten miles from Merthyr. A member of the Board of 
Health, Merthyr, Dr. J. W. James, proposed long before any 
water scheme, to adopt reservoirs in the valley, and to supply the 
town and district, Aberdare, Pontypridd, and Cardiff. If this had 
been done the contributions or payments by the towns supplied 
would have paid all Merthyr rates, The scheme was regarded as 
a grand one, but too costly, 
ere has been no falling off in the receipt of iron ore. Large 
quantities continue to arrive from Bilbao, and ore for Malaga for 
the principal works, also pig iron from Millom and Whitehaven. 
Swansea last week imported 3300 tons ore, 825 tons pig, and 160 
tons scrap. Newport imported 500 tin bars from w, and 
2300 from New York, with an exceptional consignment of 205 tons 
steel rails from Southampton. Of late the shipments of steel rails 
from Newport, Mon., have been heavy, East Indies, Egypt, and 
Africa taking a large quantity. This week 4000 tons were 
despatched to Beira. Messrs, Lysaght, who are on the eve of 
further developments at Newport, are importing tin bars from 
America. The Swansea Steel Company has been registered with 
a capital of £100,000, to acquire the Abertillery Tin-plate Works 
at Abertillery, Mon., and the Leon Tin-plate Works at Nantyglo, 
Mon., and to carry on the busi of irc ters, engineers, 
boilermakers, and colliery proprietors, The subscribers include 
capitalists at Warrington, Towyn, Swansea, and elsewhere. This 
month a sale is announced at both works, and of iron and material, 
blast engine, Cowper stove, at Pentyrch. This is the old works 
of Booker, a contemporary of Anthony Hill and William Craw- 
shay. It is announced, though not authenticated, that one of the 
Dowlais furnaces is to be equipped with boilers from America, 

The re-survey of the Welsh coalfield, while suggesting greater 
extent and possibilities, is being accompanied by further develop- 
ment. The idea that there is only a little virgin coal ground is 
illusory. This month mineral properties are to be sold in the 
Eglwysilan district, less than ten miles from Cardiff. Arrange- 
ments have also been completed for sinking operations in the 
Sirhowy Valley, near Nine Mile Point, with a view of starting 
steam coal collieries. The place is at Cwmfelinfach, between the 
London and North-Western Railway and the Llanarth Tramway. 
The district is regarded as practically untouched. The tone of the 
steam coal trade is firm and buoyant, and judging from contracts 
placed over the next twelve months at 12s, 3d. and 12s, 6d, best 


steam, prospects may be rded as promising. 
The chief complaint h down at the Bute Dock is the scarcity 
of best coal, tonnage having been coming in very freely. Prices, 


in consequence, are stiffening, with, in some cases, a itive 
advance of 6d. on best qualities, Mid-week prices on Change, 
Cardiff, were as follows:—Best steam coal, 13s. 6d. to 13s, 9d., 
and, in some cases, 14s.; seconds, 12s. 6d. to 12s, 9d.; drys, 12s. to 
12s, 9d.; special smalls, 9s, to 9s. 3d.; best ordinaries, 8s, to 8s. 3d.; 
seconds, from 7s, 6d.; best Monmouthshire for Cardiff shipment, 
12s, to 12s, 3d.; seconds, 10s. 6d. to 11s.; best house, 13s. to 13s, 3d.; 
No. 3 Rhondda, 12s, 9d. to 13s, 3d.; brush, 11s. 3d. to 11s, 6d.; 
small, 9s, 9d. to 10s.; No. 2 Rhondda, 9s, 6d. to 10s.; through-and- 
through, 8s, 6d. to 8s, 9d.; small, 7s. 3d. to 7s. 6d. Swansea 
prices :—Anthracite, 13s, 6d. to 14s.; seconds, lls. 6d. to 12s,; 
ordinary é, 10s. to 10s, 6d.; small rubbly culm, 5s, 3d. to 5s. 9d.; 
steam, 11s, 6d, to 13s.; seconds, 10s. 6d. to 11s. 3d.; bunkers, 8s, 9d. 
to 9s. 3d.; small, 7s. 6d. to 8s. 6d. House: No. 3, 12s. 6d. to 13s.; 
No. 2 Rhondda, 11s. to 11s, 6d.; through, 9s. 6d. to 10s.; small, 
8s. 3d. to 8s, 6d., all f.0.b. Swansea, cash, thirty days less 24. 

Patent fuel isin good steady demand at Cardiff, Swansea, and 
Newport. Last week Swansea despatched close upon 13,000 tons, 
— 12s, 6d. to 13s. Cardiff price remains at 13s, to 13s. 6d. 

Joke is showing an upward tendency, the demand being so great ; 
furnace, at Cardiff, is selling at 23s, 6d. to 25s.; foundry, 26s. 6d. 
to 28s, ; and special foundry up to 3ls. Swansea figures are:— 
Furnace, 23s, to 24s. ; foundry, 25s. to 27s. 6d. Pitwood is firm, 
Cardiff price, 17s, 3d. to 17s, 6d. ; Swansea, 18s, 6d. to 18s, 9d. 
and 19s, In iron ore prices are not only well sustained, but indica- 
tions of an advance are strong. Cardiff and Newport prices are 
14s, 6d. to 15s, c.i.f. ; Rubio, 16s, to 16s. 6d. cif. Swansea 
prices, Tafna, 15s, 9d. to 16s.; Rubio, 16s, 9d. to 17s., cash 
thirty days, 

Coal exports continue very large. Last week, Swansea sent 
close upon 45,000 tons, and Newport nearly 65,000 foreign and 
coastwise, Cardiff maintained a good average, and this week large 
consignments are going to the coaling stations, also to Odessa, 
Alexandria, and Cape Town. One day this week, as if influenced 
by war rumours, three large cargoes left for Cape Town—9600 tons, 
The same day 12,600 tons for Port Said. One of these cargoes was 
a fine one of 9000 tons by the steamer Rajah. 

I am pleased in being enabled to report that the threatened 
strike in the western coalfield is averted. This week an important 
conference was held in Cardiff between the western coalowners 
recently admitted to the membership of the Coalowners’ Association 
and the representatives of the men. There was a day’s discussion 
on the points at variance, and at the close a truce for two months 
was agreed upon. Notices to be withdrawn and work continued. 


The section of colliers working in West Monmouthshire who are 
members of the Miners’ Federation are objecting to work with 
non-unionists, and will give notice on September Ist. 

The inquest on the sufferers by the Llest explosion is now being 
held, Mr. Stockwood, of Bridgend, and Mr. Cuthbertson, of Neath, 
acting as coroners, The inquiry is being held at Pontrhyl, Up 


to the date of my despatch it has been elicited that naked lights 
were used, that shot fring was carried on by the men themselves, 
and that there had been four previous accidents due to gas. It 
was further shown that the Government Inspector had cautioned 
the manager —_—, using naked lights, and it was admitted that 
the caution had not been attended to, the exhibition of gas being 
so slight. Mr. Chester Jones represents the Home-office at the 
inquiry, and a full array of solicitors watch the case for the owners, 
managers, and the familiesof the bereaved. The ag aay has been 
adjourned several times, and is being continued up to the time of 
my despatch, with the utmost efforts on all sides for a thorough 
investigation, 

On _ eon Swansea, this week, it was reported that steel 

rices had steadied down, and that tin bars were not so scarce, 
Good work is being done in the Swansea Valley. Six furnaces 
are now at work at Landore. Extensive alterations are going on 
at the Mannesman Tube Works, The Worcester Works this week 
will have fifteen mills working, Last week the unusually large 
export of 108,040 boxes of tin-plates took place from Swansea ; 
receipts from works, 46,639 boxes ; present stocks, 155,899 boxes, 
Finishing departments are busier, and make of black plate much 
lessened in consequence, Works are full of orders, but affected by 
heat, and up to the beginning of the week by the drought. Pi 
iron warrants left off slightly lower. The whole of the finishe 
iron and steel works are fully employed, and recent advances are 
well maintained, 

Latest quotations are as follows: Glasgow warrants, 67s. 2d. to 
67s. 8d. cash buyers ; Middlesbrough No. 3, 64s. 8d. to 64s. 9d.; 
other numbers in proportion; hematite warrants, 70s. ild. to 
71s, 24d. for sol numbers,. f.o.b., Cumberland, according to 
brand ; Welsh hematite, Nos. 1, 2, 3, 85s, net; Welsh bars, 
£8 7s. 6d.; sheet iron and steel, £9 to £9 10s.; steel rails, heavy, 
£6 5s, to £6 10s.; light, £7 5s. to £7 15s., f.o.t.; sleepers, &c., 
according to section and specification; Bessemer steel, tin-plate 
bars, £6 5s.; Siemens best, £6 7s. 6d. to £6 10s. Tin-plate : 
Bessemer steel coke, 15s. 6d. to 15s, 9d.; Siemens, 15s, 9d. to 16s.; 
ternes, per double box, 29s., 30s., 32s. 6d.; best charcoal, 16s. 9d. 
to 18s, Finished black plates, £12 ; Canada, £10 5s. 6d., £10 10s.; 
big sheets for galvanising 6 by 3 by 30 gauge, £12 10s. per ton, 
f.o.t. Block tin is at £142 10s. Copper: Chili bars, £76s. 8s, 9d. 
a 15s. Spelter, £23 2s, 6d. Lead, £14 17s. 6d. 

A conference between the South Wales Steel Manufacturers’ 
employers, and the Smelters’ Association employés, consequent 
upon a demand for 20 per cent. advance, was held at Swansea this 
week, and adjourned. A conciliatory tone prevailed. The Swan- 
sea moulders are also demanding a 10 per cent. advance. 

The new Port Talbot graving docks were opened on Tuesday. 
The site of the docks is about six acres, and the graving dock is 435ft. 
long, by 110ft. in breadth, and 60ft. entrance. The engineers were 
Messrs. P. W. and C. S. Meik, London ; contractors, Topham, 
Jones, and Railton, London. The whole of the docks and 
workshop are lit with electricity, and it was intimated at the very 
successful opening to a large gathering of leading men in the 
industries of the district and of Cardiff, that it is intended to Jay 
down a keel to build upon, and also to erect marine engines, 

Labour questions are troublesome. The Port Talbot railway 
men are appealing to directors, and the appeal is supported by the 
town. The Cardiff Railway men threaten if no favourable turn 
occurs by September 2nd strike notices will be issued, and in 
addition there is no denying that a strong effort is being made to 
bring about a seaman’s revolt in Wales in agreement with a 
national 

The Cardiff agitation has been fermented by the statement that 
one shipowner’s firm has declared a dividend of 47 per cent., while 
the wages of sailors and firemen have remained practically the 
same, A circular has been issued appealing to all seafaring men 
to join in the movement. A list is given of wages paid and wages 
demanded, from which I glean the following :—Present wages paid 
on monthly steamer, £4 to £4 5s.; wages demanded, £6. All 
others rata, Practical steps are to be taken next week, when 
Mr. Havelock Wilson is expected to pay a visit to the port. On 
Monday a formal demand is to be putin. The attitude of ship- 
owners is firm, and confidence is expressed in the belief that, as 
wages are thoroughly in harmony with average profits, there will 
be no difficulty in getting men. 


Silver, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE accounts that are given of the business done in the various 
iron and steel trades of this country all bear much the same 
character, stating briskness and healthy employment to prevail in 
all departments ; at the same time, complaints increase concerning 
the scarcity in raw material. For 1900, nearly one million tons 
coke and 500,000 tons pig iron are wanting, but if demand increases 
as it has been doing since the beginning of this year, a much 
heavier amount of raw material will be required. The pig iron 
convention in Diisseldorf have sent a circular to their customers, 
stating that for the first two quarters in 1900 only one-half or two- 
thirds of the requirements in pig iron can be supplied, 
and that a good amount of orders have to be put back 
for delivery in the last quarters of next ogy producers 
having consented to take the same prices that are quoted 
for sales in the first two quarters. In malleable iron nearly 
half a million tons are wanting, and it will be extremely difficult, 
or perhaps impossible, to get a substitute, inland works having 
already disposed of their make ; and there is little hope to get 
supplies from abroad, where all the iron industries are as well or 
even better employed than here. In America even, the scarcity 
in billets has increased alarmingly, and so supplies had to be got 
from England. The Siegerland rolling mills are very hard up for 
raw material, the billet convention having granted them only 30 to 
50 per cent. of their requirements in mild steel. The terms of 
delivery asked by raw and finished ironmakers have never before 
been so long as they are now ; six months have, in several instances, 
been stipulated for. Though additional steel works have been 
built in the Saar district, they do not throw much on the market, 
finding a strong local consumption, which is likely to increase by- 
and-bye, and so little or no help can be expected from that quarter. 

Production of pig iron in Germany, including Luxemburg, was 
for July of present year 685,434 t., of which 141,370 t. were forge 
pig and spiegeleisen, 39,847 t. Bessemer, 381,378 t. basic, and 

22,839 t. foundry pig. Production in June of present year was 
663,415 t.; in July, 1898, 623,584 t. were produced, while the out- 
put from January lst to July 31st, 1899, amounted to 4,685,858 t., 
against 4,219,325 t. for the corresponding period in the previous 
year. 
Offers in scrap iron have been increasing lately, especially from 
the eastern parts of Germany, and quotations have shown a falling 
off ; in Upper Silesia the decrease in price is reported to amount 
to M. 10 p,t. against the highest price quoted some time ago, In 
the Rhenish-Westphalian district, turnings are sold at M. 60 p.t. 
Manufactured iron makers all over the district are vigorously 
occupied, structural iron, bars, and plates being in particular 
request ; M, 180 p.t. may be regarded as the price of sale for heavy 
plates of common quality, M. 205 p.t. being quoted for boiler 

lates, and M: 190 p.t. for plates for structural purposes, Sheets 

etch from M. 190 to 200 p.t., according to quality ; but there are 
still a good number of orders previously booked that have to be 
executed at M. 135 to 160 p.t. Nearly the total demand in wire 
rods for the first two quarters in 1900 is reported to have been 
covered at M.175 to 178 p.t., the syndicate having arranged that, 
until inland consumers were satisfied, all foreign orders had to be 
declined. Wire rails have been rapidly advancing in quotations, 
standing now on M, 23 per 100 kilos. Activity at the wagon and 


engineering shops remains strong, and the present brisk employ- 
ment at the tube mills is sure to be well maintained for a con- 


siderable period, as the number of orders booked is large, while 
home and foreign inquiry continue brisk. 

The annual account of the Chamber of C ce in Cologne 
states the position of the wagon-building industry to have been 
improving steadily during the past year. The number of wagon 
shops that have been built in the course of the last year will soon 
amount to eighteen. They are in Wismar and Neustadt, in 
Mecklenburg ; Werdau, Dessau, Gotha, Weimar, in Saxony ; 
Koénigshiitte and Beuthen, in Upper Silesia; Betzdorf, Bochum’ 
Dortmund, Grafenberg, Uerdingen, in Rheiniand-Westphalia ; in 
Hanover; in Cassel and in Gustavsburg, in Hessia ; Rastalt in 
Baden ; and in Danzig, in Western Prussia, 

A fair state of things is reported to prevail in the iron and stee] 
trades of Austria-Hungary, but there is nothing of special interest 
to be told, prices having not met with any change since last week 
while the general demand remains pretty good all round. , 

A rising inclination has n noticeable in the different iron 
branches in France all through last week, Paris prices of sale being 
250£. p.t. for merchant bars, and 260f. for iron and steel plates, 
In the goa of July the Compagnie de l'Ouest wanted to 

lace an order for twenty locomotives, but none of the French 
actories were in a position to accept the contracts at the terms of 
delivery fixed by the company, so the latter turned for help 
abroad, and even there only an order for ten locomotives could be 
placed at the locomotive shops in Wiener-Neustadt. Now the 
company have resolved to build the remaining ten locomotives at 
their own shops in Gotteville and Batignolles, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is brisk, and prices very firm, with an upward 
tendency. House coal in g demand ; prices firm. Tin a little 
easier in price. Copper shows aslight advance, Exports for week 
ending August 26th were :—Coal: Foreign, 44,504 tons : coastwise, 
20,903 tons ; steel rails, 4000 tons. Imports for week ending 
August 29th were :—Iron ore, 13,540 tons ; manganese, 1550 tons ; 
tin-plate bars, 2800 tons ; old rails, 320 tons ; pig iron, 1555 tons; 
pitwood, 4490 loads ; two cargoes mining timber ; one cargo loam, 

Coal :—Best steam, 12s, to 12s, 3d.; seconds, 11s. to 11s. 3d,; 
house coal, best, 12s, 6d.; dock screenings, 8s. 6d.; colliery small, 
8s, to 8s, 3d.; smith’s coal, 8s. 6d, to 8s. 9d. ig iron :—Scotch 
warrants, 67s. 5d.; hematite warrants, 71s. 4d. f.o.b, Cumberland ; 
Middlesbrough No. 3, 64s. 1ld. prompt. Iron ore :—Rubio, 16s, to 
16s, 6d.; Tafna, 15s. to 15s. 6d. Steel :—Rails—heavy sections— 
£6 5s. to £6 10s.; light do, £7 5s. to £7 10s. f.0.b.; Bessemer steel 
tin-plate bars, £6 5s.; Siemens steel tin-plate bars, £6 5s, to £6 7s., 
all delivered in the district, cash. Tin-plates:—Bessemer steel, 
coke, 15s, 6d. to 15s, 9d.; Siemens—coke finish—15s, 9d, to 16s, 
Pitwood.—18s, 6d. London Exchange Telegram: Copper, 
£76 12s, 6d.; Straights tin, £141. Freights: Steady, 


CATALOGUES. 


Southwark Foundry and Machine Company, Philadelphia, 
U.S.A.—Three catalogues have been forwarded to us by this 
company. First, a general catalogue in which a treatise is given 
on the Porter-Allen automatic engine, and descriptions of vertical 
engines, blowing engines, and centrifugal pumping plants. The 
second is a sectional catalogue of blowing engines, and the third 
an illustrated pamphlet on the Weiss counter-current condensers, 
The books are admirably got up. The London representative of 
the Southwark Company is Mr. 8. F. Prest, 2, Suffolk-lane, E.C, 

W. J. Jenkins and Uo., Limited, Beehive Works, Retford.— 
Illustrated catalogue of fans for all purposes constructed in 
accordance with Capell’s patents, 1893-1897. 

Dick Kerr and Co,, Limited, Cannon-street, London.—Illustrated 
pamphlet describing the solenoid blow-out series of parallel con- 
trollers for electric tramway traction. 

Frank F,. Wellington, St. George’s-square, Regent’s Park, 
London.—Monthly motor car register and advertiser, August 
issue, 


TRADE AND BusINEss ANNOUNCEMENTS.—The newest amalgama- 
tion is thatof the American Machine Tool Manufacturing Companies, 
hitherto known as the Niles Tool Works Company, Bement Miles 
and Co., the Pond Machine Tool Company, and the Philadelphia 
Engineering Works, The new company will be known as the 
Niles-Bement-Pond Company. Colonel R, C. McKinney has been 
elected president, and Colonel Alex. Gordon chairman of the board 
of directors; both these gentlemen are late of the Niles Tool Works 
Company. The English branch office will continue to be at 39, 
Victoria-street, Westminster, and we understand that Mr. W. 5. 
Aulis will represent the new company here. 

Motor Cark COMPETITION IN FRANCE.—A series of motor car 
trials is being arranged by our contemporary La Locomotion Auto- 
mobile. It is to take place in the Avenue de la Republique, 
Aubervilliers, Seine, commencing Monday, October 9th, ‘I'he 
objects of the trials are to measure the effective power of the 
motors of autocars, and the propulsive force of the vehicles them- 
selves at the rim of the wheels, All makers and owners of auto- 
motors, or of the motors themselves, may take part in the 
proceedings. Entries will be received from the present time up 
to the 30th September next at the office of La notion Auto- 
molile, 4, Rue Chauvau-Lagarde, Paris, The names of the maker 
and of the owners must be given, and also the declared power of 
the motor, the number of cylinders, the type of vehicle, &c. The 
entries are free, and, at the conclusion of the trials, a diploma 
setting out the performances of each vehicle will be sent to its 
owner, There will be two Commissions of Judges :—Commission 
A, which is to take charge of the trials to ascertain the power of 
the motors, will consist of MM. Brachet, Deschamps, Joubert, 
L. Périssé, Gaston Sencier, and Aimé Witz; and Commission B, 
which will undertake the trials of the tractive force of the vehicles, 
will be composed of MM. Amiot, Augé, Gustave Chauveau, (+, Des- 
jacques, Joubert, and Gaston Sencier, 

SaLtLEY Gasworks.—The extensions at Saltley Gasworks by 
the Birmingham Corporation are now completed, and the new 
gasholder, which is said to be the second largest in the world, and 
which has cost between £70,000 and £75,000, is available for use. 
It is 264ft, in diameter, and rises, when extended, to a height of 
160ft. Its storage capacity is 8} million cubic feet. The cost 
figures out at a few shillings under £9 per 1000 cubic feet capacity. 
The lifts on an adjacent holder have been doubled, and the total 
storage capacity at Saltley has been raised to 18} million feet, which 
it is expected will suffice for five or six years. The output of the 
Birmingham gas department has grown from 3,482,923,800 cubic 
feet in 1888, to 5,201,607,000 cubic feet last year, the introduc- 
tion of electric light and power having apparently imposed 
no check upon gas consumption, The rentals paid for gas 
in the Birmingham area alone amount to something like 
£550,000 per year. ‘The quantity of coal carbonised last 
year was bi4,738 tons, and in addition to the coal gas manu- 
factured there was a considerable output of water gas. The coke 
and breeze sold last year realised £52,841, tar £25,757, and am- 
moniacal liquor £36,348, Gas is sold to private consumers at 
2s. 6d. per 1000ft., and to the public authorities at half that price, 
and the Gas Committee showed a surplus of £30,000 at the close of 
the last financial year. The residual products are consumed 
chiefly by local iron and steel and chemical manufacturers, The 
coke and breeze find a ready market in local manufactories, and in 
the South Staffordshire blast furnaces ; whilst the great bulk of 
the coal tar is sold under contract to tar distillers in the Oldbury 
district, and reaches the public in the form of na) hthas, benzol, 
anthracene—from which colours are prepared—carbolic oil—from 
— carbolic acid, used in surgery, is obtained—also creosote and 
pitch, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 23rd. 

Apvices from all western and southern iron 
and stee! centres confirm recent despatches as 
to the strong upward tendency of prices, and of 
the increase of demand for next year’s delivery. 
Buyers are crowding producers for material, 
Every effort is being made by consumers to cover 
asfarasa year ahead, The conclusion seems to 
he reached that the present phenomenal condi- 
tions will continue a year, while productive 
capacity is being regarded as never before. The 
requirements for material are opening up ina way 
to alarm producers. Shipyards must be built. 
Car shops now running cannot for years meet 

uirements. Lake tonnage is required, and no 
Jess than forty ships are projected of from 800 to 
000 tons capacity. Railroad mileage projected 
foots up to 40,000 miles. Equipment is needed 
for various industries, which no pen can figure. 
These apparently hysterical statements are based 
on solid sense and actual needs, as any manufac- 
turer will attest. From now on, announcement will 


THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 

printed in italics. 
17th August, 1899. 
16,738. Rats, Biemens Bros. and Co., Limited.— 


(Siemens and Halske Aktieng , Germany. 
16 Firg-arms, F, R. von Mannlicher, 
mdon. 


16,735. Gas Wasuers, E. Theisen, London. 

16,736. Fitters, B. Mackay, London. 

16,787. Bicyciys, &c., M. J. Rice and A. Garner, 
ndon. 

16,738. VacuUM-EVAPORATING Apparatus, G. N. Vis, 
ndon. 

16,739. Ergcrric Contact System, W. Grunow, jun., 
ndon. 

16,740. Mixtno Patnt, R. A. Parkin and G. G. Dickin- 

son, Liverpool. 
16,741. Guarp for Macutnes, H. Goudard, 


We 
16,742. Geverators, J. E. Slack, 


be made from time to time of plants suspending tor 
want of material, A dozen of note have already 
done so. The steel car builders have orders for two 
years ahead, turning out 100 per day. Wooden 
car builders are trying to buy iron for cars to be 
delivered next spring. Forge iron was advanced 
1s, yesterday. Merchant bar is 2°20, boiler 
plate brings 3 cents. Structural material is now 
quoted at 2} to 24 cents per pound, Work will 
soon be begun on the 2500-ton order for bridge work 
for Japan taken last week by the Pencoyd Com- 

ny. All thesteel mills aresold for months ahead, 
and there is now in line a number of customers 
whose wants in the way of plates, shapes, rails, 
and bars, will foot up several 10,000-ton orders. 
There is a feverish state of mind over the develop- 
ments of the past few days. The mills can do 
very little for new comers this year. The incom- 
ing capacity, so far, has made no impression, It 
is useless to take advantage of buyers’ necessities 
by putting up prices; but, on the other hand, 
they cannot be frightened away, and insist on 
placing orders for the best possible delivery. 
Pittsburgh mills are in many cases refusing to 
sell another ton under any condition. More will 
follow. The new Trusts have no trouble in con- 
trolling the market. They are rounding out the 
business, lopping off here and there, and placing 
each branch on a basis that, when reactionary 
agencies sweep over the land they will be in a 
position to control production and competition, 
and make money in the worst of times. 


LAUNCHES AND TRIAL TRIPS. 


OLANDA ; built by, William Gray and Co; to 
the order of, Shipping and Coal Company, 
Rotterdam ; dimensions, 290ft., 42ft. Sin., 21ft. 
9in.; engines, triple-expansion, 2] 4in., 35in., 58in., 
by 39in., pressure 160 lb.; constructed by, 
Central Marine Engine Works ; launch, August 
24th 


Ise. HOLME, steel screw steamer; built by, 
Joseph L, Thompson and Sons, Limited ; to the 
order of, Hine Brothers ; dimensions, 368ft., 
45ft. 10hin., 28ft. din.; engines, triple-expansion, 
24in., 40}in., 68in., by 45in., pressure 180 Ib.; 
constructed by, George Clark, Limited ; launch, 
August 24th. 

SHIELDRAKE ; steel screw steamer; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, Cork Steamship Company, Limited ; 
dimensions, 260in. by 344in.; engines, triple- 
expansion ; launch, August 26th. 

NortH Sea; steel screw steamer; built by 
Craig, Taylor, and Co.; to the order of, Sanders 
Wake Shipping Company, Limited ; dimensions, 
278ft., 40ft. 8in., 20ft. 6in.; to carry, 3000 tons ; 
engines, triple-expansion, 2lin., 35in., 57in., and 
39in.; pressure 160 lb.; constructed by, Thomas 
Richardson and Sons, Limited ; trial trip, August 

MANCHESTER IMPORTER ; built by, Irvine’s Ship- 
building and Dry Docks Company, Limited ; 
to the order of, Manchester Liners, Limited ; 
dimensions, 382ft., 48ft., 364ft.; engines, triple- 
age 25in., 4lin., 69in., by 48in., pressure 
18 Ib.; constructed by, William Allan and Co., 
Limited ; trial trip August 26th. 


to the Duke of Wellington, for the Electra; W. 
T. Stearn, to the Centurion, for the Whiting ; 
R, B, Garde, to the Pembroke, for the Angler ; 


Sagar, 
Petrel ; Ww. H. 8. Moysey, to the Tyne; 0. R. 
Paul, to the Vivid, for the Ferret ; V. de Paris, 


the Venus; E. P, a to the Trafalgar; J. 
; F. A. Chater, to the 

i W. B, Lakeman, to the Jupiter; J. S. 
re to the Vivid, for working parties ; G. 
Fletcher, temporary, to the Thunderer ; W. 
cDonald, to the Vernon (T); J. Sands, to 
Ramilies ; and H, L. M, Ford, to the Pelorus, 

Probationary Assistant Engineers : 
Misselbrook, to the ; F. W. Sparrow, 
ae Howe; and A. W. McKinley, to the 


16,743. INCANDESCENT LAMP Hovgrs, R. J. Liebisch, 
Manchester. 
16,744. VaLve Gear for Encines, M. O. Arnegaard, 


ndon. 
16,745. Wacon E. J. Hill, 
London. 
16,746. Lamps, J. H. Clarke and Acetylite, Limited, 
mdon. 
16.747. ELevator Stops, J. G. Gracey and A. Gfeller, 


mdaon. 
16,748. Kins, F. R. Morris, London. 
16,749. INCANDESCENT ELEcTRICc Lamps, J. R. Schauer, 


ndon. 
16,750. Freezinc Macuings, J. Schaller, London. 
16,751. CycLomgeTgR ATTACHMENT, F. Hammond, 


mdon. 
16,752. Batis, C. Lodge, London. 
16,758. Cask-LINING Apparatus, E. H. Churchill, 


mdon. 
16,754. Pockets or Ce.ts for Cicars, W. L. Wise.— 
(The Racine Paper Goods Company, United States.) 
16,755. Tusgs, H. Perrins, London. 
16,756. UmBrecias, W. M. Pentelon and M. Weston, 


ndon. 
16,757. TorLeT or CaamBER Services, R. W. Fieldwick, 
London, 
16, Mow1no Macuines, W. Hornsby and J. Money, 
ndon. 
16,759. Orcans, C. Warren, London. 
16,760. Apparatus, C. Gurr and H. Tomlins, 


London. 
16,761. Pianta, J. G. Lorrain.—{J. G. Pratt, 
United States.) 


18th August, 1899, 


16,762. Nigut-Licut, C. Cockson, Maidenhead. 

16,763. Preparine CaLcium CaRBIDE, C. H. Worsnop, 
Halifax. 

16,764. Canpvgs, W. and J. W. Wilderand A. Motteram, 
Birmingham. 

Matcu Hoxpers, A. F. Parkinson, Birming- 
1am. 

16,766. Raistnc and Lowgrino Winpows, R. Hyde, 
Darnall, Yorks. 

16,767. EaseL Peo, H. H. Clarkson and T. Griffiths, 
Manchester. 

16,768 and Moror Cuars, J. C. Green, Ports- 


mouth. 

16,769. Gear for Drivine Bicycrss, R. J. Wilkinson, 
Manchester. 

16,770. Coupiinas for VEHICLES, J. Gartshore, 


G ow. 
16,771. Borters, T. Whimster, Glasgow. 
16,772. Guys, T. Swanson, Glasgow. 
16,773. CorIN-FREED PicTuRE Apparatus, C. Wray, 


ord. 
16,774. Automatic TROLLEY Brake, J. Preece, 
Dublin. 
16,775. Cycte Brakes, C. Gray and J. H. Pick, 
Stamford. 
16,776. Seats, Hardy and Padmore, Limited, and J. 
Southall, Worcester. 
16,777. Hoss, R. W. Savage, London. 
16,778. OnDNANCE Sicuts, W. H. Bevans, London 
16,779. FIRg-EXTINGUISHING SPRINKLERS, G. Mills, 
Manchester. 
16,780. Propuctne Sats, J. G. A. Rhodin, 
Manchester. 
16,781. Prepartnc Rep Lustre - coLours, R. 
Zsigmondy, Jena, Germany. 
16,782. WasHinc YaRN, A Romer and E, Holken, 
en, Germany. 
16,788. Exastic SHaAMPOOING APPaARATUs, A. Schaper, 


erlin. 

16,784. Cranes, T. P. Robson and A. Stuart, 
London. 

16,785. Courtines for Rartway Carrracxs, T. Cloke, 


ndaon. 

16,786. Cycte Fork Crowns, W. Bown and H. Green, 
Birmingham. 

16,787. Serrinc Our Dresses, E. G. Kendall, Bir- 
mingham. 

16,788. Wire Botroms of Brpsrgaps, G. Lane, Bir- 
mingham. 

16,789. VENTILATING Sort Srack Daratn, J. G. Pawsey, 


ndon. 

16,790. Apparatus for Stowrna Boats, W. Marr, 
ndon. 

16 “poe Rim Brake for &c., T. Field, 
ndon. 

16,792. AceTYLENE Gas, W. W. and T. H. Lewis, 


ndon. 
16,793. SELF-COUNTERSINKING Scrkw, H. Dymock, 
Wealdstone. 
16,794. INCANDESCENT Gas LIGHTING, R. O. Tweedie, 
a le 
16,795. ManuracturE of Maps, B. N. Tornau, London. 
16,796. Conpurts for G. H. Cullen, 


ndon. 
16,797. Enotnes, R. Grandille, E. Rousselle, and A. 


e, London. 
16,798. Screw-privers, F. W. Golby.—(A. Pythagoras, 
Sweden.) 
16,799. Toot for Gummine Porposss, E. F. Forsman, 


16,800. for RaIN-waTER Pipgs, J. Stewart, 
16,801. — for Jars, E. and F. Darnbacher, 
16,802. of Furnacgs, F. Elershausen, 
16,08, Tamatane, J. G. and Gardner, 


London. 

16,804. Games, W. C. and M. R. Latham and W. B. 
Hopkins, New Barnet. 

16,805. Recoverinc Rusper, R. R. Gubbins and H. 
Loog, London. 

16,806. Recutators for ExpLosion Enorngs, A. Win- 
ton, London. 

16,807. Propuctinc NaputHot Derivatives, H. E. 
Newton.—({7he Farbenfubriken vormals F. Bayer and 
Co., Germany.) 

16,808. Tennis Racquet, 8. E. Gunyon.—(//. Berthold, 


lermany. 
16,809. APPARATUS for DRAWING Curves, W. Haedicke, 
ondon. 
16,810. Maktne CoEmicaL Compounps, G. J. Atkins, 


ndon. 
16,811. Fisre for Weavine, G. C. Dymond.—(L. Cruz- 
Pasqual-de-B J. Selva-Javal ilez- 


Je wes, D. 
Quilez, M. Gomez-Valdivia, and A. Alonso-Blasco, 
Spain.) 


16,812. S#paRaTING Fisres, G. C. Dymond.—(L. Cruz- 
Pasjual-de-Bononza, J. Selva-Javaloyes, D. Quilez- 
Quilez, M. Gomez-Valdivia, and A, Alonso-Blasco, 


Spain.) 
16,818. Guns, R. Alty, Liverpool. 
16,814. SHop Assistant’s Seat, W. Brebner, jun., 


verpool. 
16,815. Cuarrs, A. C. Greene, Liverpool. 
16,816. Spurum Howper, F. W. Sauer, Liverpool. 
16,817. Apparatus for Sortinc Grain, F. Kubicek, 


anchester. 

16,818. Luminous ADVERTISING Device, H. Very, 
ndon. 

16,819. CycLe Braxgs, J. Dring and T, L. Michelmore, 


mdon. 
16,820. Reapinc Device, B. J. B. Mills.—(L. and T. 
David, France ) 
16,821. Puzzuz, A. Sweetser, London. 
Frreproor Fioors and G. Liebau, 
ndon. 
16,828. Enoing, H. van Suylekom and J. H. Winde- 
muller, London. 
Propuction of Catcium E. Grauer, 
ndon. 
16,825. Surrts, A. Frank, London. 

16,826. Drawers, A. J. Boult.—(The Canadian Office 
and School Furniture Company, Limited, Canada.) 
16,827. Biruminous AspHaLt Composition, H. D. 

Blake, London. 
16,828. Rance A. W. Mantle, 
London. 
16, pon Cuimngys for Gas Buryenrs, F. R. Huse, 
mdon. 


19th August, 1899. 


16,830. Ain Generators, K. O. B. Textorius and J. J. 
Howard, London. 

16,831. Hotper for Lives of T. M. Rowntree, 
London. 

Stegrina T. A. and J. R. Bell, 

ndon, 

16,833. Boxzs, G. H. Busch, London. 

16,834. CoLouR-PRintING Macuines, W. H. R. Toye, 
London. 

16.835. Loopup, G. Tarry, Liverpool. 

16,836. CanpLe Lamps, W. 8S. Hubbard and E. Hart- 
ridge, Leeds. 

16,837. Wacon Covupiincs, W. and T. Larkins, 
Glasgow. 

16 838. Printinc CoLourson Lino_evum, C. Montgomery, 
Glasgow 


gow. 
16,839. Eygciassgs, W. Barr, Glasgow. 
16,840. Srgerinc Boats, H. W. C. Cox and C. F. 
Leighton, London. 
16,841. Cyciz, E. W. Whitehall, Nottingham. 
16,842. Lock of Fire-arms, W. Daly, 
Wolverhampton. 
Water Fitter, F. Tattersall, Oswaldwistle, 


cs. 

16,844. Winpows, D. Bates, Liverpool. 

16,845. Cycte Hanpies, J. O. M. Parker and W. 
Drummond, Glasgow. 

16,846. TasLes or Trays, W. and E. Soultor, Birming- 


ham. 
—_ Lamps, C. A. Day -(E. Miller and Co., United 
tates. 
16,848. ConnecTiInc Enps of Banps, J. Blackburn, 
Bradford, Yorks. 
16,849. Driving Mrcuanism of Cycixs, R. Holmes, 
Burnley. 
Covup.ine Wacons, A. Cawthorne, Ferrybridge, 
Orks. 
Bicycizs and Tricycies, C. W. Formby, Wey- 
ige. 
16,852. Steam Horsts, J. J. and T. L. Galloway, 
Glasgow. 
16,858. Mcsic Turner, G. Nippard and G. White, 
ndaon. 
16,854. Firtines for ELectRicaL Purposgs, R. F. Hall, 


Birmingham. 
16.855. CycLE Sappigs, J. B. Brooks and J. Holt, 


Birmingham. 

16,856. Srays, T. Sampson and A. H. Attwater, 
Birmingham. 

16,857. Hosts, C. Willetts, jun., and A. H. Rothan, 
Birmingham. 


16,858. Covptines, J. Grahame and C. J. Dunlop, 
Glasgow. 

for ELecrric Ropr, J. Costigan, 

Stoprinc Runaway Horses, K. Schdning, 


ndon. 
Curtinc Out Patrerns, C. A. Smith, Bir- 
min, 
16,862. Drivine Ggar, W. Bown, J. Collins, and 
H. Green, Birmingham. 
16,868. Stocks for Hotpinc Horses, E. H. Leach, 


ndon. 

16,864. TaBvEs, J. Sharp, London. 

16,865. Lapetitinc Macuines, A. J. Boult.—(G. F. 
Gipner and the Yawman and Erle Manufacturing 
Company, United States.) 

16,866. Boor - FINISHING MacHINERy, W. Jackson, 
London. 

16,867. Opgntna Devicr for A. Haynes, 
London. 

16,868. Cocks, W. H. Greatorex, London. 

16,869. Guns, G. Hookham, Kynoch, Ltd., and D. Clerk, 
London. 

16,870. Makinc from V&GETABLE Propucts, A. 
Robinson, London. 

16,871. PerRoLeum Burvers, R. Haddan.—(J. Spiel, 
Germany.) 

16,872. Printino, W. Friese-Greene, London. 

16,873. Cuatrs, G. D. Joseph, London. 

16,874. Woop or ComposITION PanELs, W. P. Thompson, 


Liverpool. 
16,875. Cycte Gear, T. M. Hayden and M. Donegan, 
Liv 


16,876. CREAM for OBTAINING SILVER CoATINGs on 
C. Gittig and W. Kittgen, Liverpool. 

16,877. Cameras, R. E. Phillips.—(H. D. Haight, United 
Si 


tates. 

16,878. TgLEPHONIC APPARATUS, Siemens Bros. and 
Co., Limited.—(Siemens and Halske Actien Gesellschaft, 
Germany.) 

16,879. Diviptna CurRENTs, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Actien Gesellschait, 

16,880. RIFICATION of SgwacE, F. Tomlinson, 


ndon 
16,881. Utriisation of Motive Powrr, H. Grunow, 


London. 

16,882. Brakks for Rattway Wacons, J. Riley, South- 
ampton. 

16,883. Music Boxss, W. A. Drysdale, London. 

16,884. Sats, J. P. Jackson, Liverpool. 

16,885. Cyctz Camp Stroot, W. J. Sawers, Bury St. 
Edmunds. 

16,886. CarRriacEs, C. A. McEvoy, London. 

16,887. Transmitrinc Rotary Morton, J. Price, 
London. 

16,888. Gas Enornx for yielding VARIABLE Power, R. H. 
Brandon, London. 

_—, ELEcTRICAL TRANSFORMERS, A. F, Berry, 


London. 
16,890. TRousER SuspENnpER, A, Anderson and G. Adie, 
London. 


16,891. Batt Brartnas, E. F. Creager, London. 

16,892. Rotary Enorngs and Pumps, C. Allenow, 
London. 

16,898. CoupLines for RatLway VsuHicies, R. Wright, 


mdon. 
16,894. Gas Lamps, H. H. Lake.—(W. Fahndrich, 
Germany.) 
16,895. BrusH for Horsss, R. H. Sprague, 


ndaon. 

16,893. CarpiInc Enornes, N. Worsley, L. A. Porritt, 
and E. 8. H. Barnes, Manchester. 

16,897. Macuings, C, 8. Snell and R. H. 
Goodridge, Saltash, Cornwall. 

16,898. ConTROLLING Exxctric Cars, 8, H. Short, 
London. 


é 


21st August, 1899. 


16,899. Games, W. Henry, Brighton. 
16,900. Cycte Brakes and NNECTIONS, T. Vann, 


16,901. Cycle SADDLES, H. Guillaume, Birmingham. 
16,902. StaRTING GEAR for O11 Motors, H. Guillaume, 


16,908. ELecrric IeniTion Devices, H. Guillaume, 
Birmingham. 

16,904. CARBURETTERS for UiL Morors, H. Guillaume, 
Birmingham. 

16,905. SrLENcING Exuaust in Motors, H. Guillaume, 
Birmingham. 

16 906. OrL Motors, H. Guillaume, Birmingham. 

16,907. Umprecia Sticks, R. Pawson and G. R. 8. 
Sadler, London. 

16,908. Guipinc Fasrics, F. A. Boyes and J. Miles, 
Keighley. 

— — Maps, O. Williams and A. Oldham, 


16,910. Sregrinc Macuinery, A. B. Brown, Glasgow. 
16,911. Comw Cartripez, M. Kirwan, Cork. 
16,912. Hat Crown Pouncine Macuines, A. and H. H. 
er, London. 
16,913. Venetian Burnps, 8S. Smith, Manchester. 
16,914. Seat for Suop Assistants, J. Tyldesley, Liver- 


16.915. ae Borrizs, J. L. Stevenson, Grange- 
wn, Yor 

16,916. for FLowrrs, T. Monks, Egremont, 
Cheshire. 


16,917. Domestic AppLiancrs, J. B. Schiifer, London. 
16,918. PreraRine Spirit for Burnine, H. Schiifer, 


ndon. 
16,919. Hat Stanp, L. Rohde, London. 
16,920. Cricket Stumps, E. F. H. Keane, London. 
16,921. KgvHoue Saw, J. E. Fitchew, London. 
16,922. E.ectric Spark Fusg, G. G. M. Hardingham. 
+0. R. Schulz, Germany.) 
Tsz Jottinc Proper, G. C. Whadcoat, 


on. 
16,924. FREE-sTAMPED EnveEtops, A. Florio, London. 
DirrgrENTIAL B. I. Rydberg, 

ndon. 
16.926. Exectric Mgasurinc Apparatus, H. Darwie, 
E. H. Griffiths, and W. C. D. Whetham, London. 

16,927. Brusues, T. Deane, London. 
16,928. Macnet Separators, A. Dings, Kingston-on- 


es. 

16,929. Supports for Bicycizes, R. E. Cheesman, 
Kingston-on-Thames. 

16,930. Water Heaters, J. W. Ewart, London. 

16,931. CommunicaTING Movements to a RortaTina 
Bopy, A. T. Dawson and J. Horne, London. 

16,982. Topacco Pipgs, P. D. de Nantoux and T. 
Nettleingham, London. 

16,988. H. Diercks, London. 

16,934. Drivinc Gear for Cycizs, L. Meiszner, jun., 
and P. Tarjanyi, London. 

16,935. Manuractukine Caustic ALKALI, C. E. Acker, 
London. 

16,936. ApsusTinc and Ropes, T. Marshall, 
London. 

16,937. CoLourtnc Marrers, J. Y. Johnson.—(7he 
Badische Anilin and Soda Fabrik, Germany ) 

16,938. GoverNinG H. Henning, London. 

16,939. Pirates or Sueets for CEILines, P. 
London. 

16.340. PrepaymMENT Macuinrs, J. Grice, London. 

16,941. BRakeE Mecuanisms for Cycixs, A. Cuthbert, 
London. 

16,942. VecETaBLE Extracts, J. Provoyeur, London. 

16,943. InpicaTinc the Direction in which Eneings 
are WorkineG, H. C. F. Kiibler, C. A. Conrad, and 
the Firm of J. Goldschmidt, London. 

16.944. Rotter Surraces for Parintine, E. Rolffs 
London. 

16,945. LetreR Fixes, F. Soennecken, London. 

16,946. Devick for Pressinc Trousers, W. Jeffer 
London. 

16,947. MaNuFACTURING Caustic ALKALI, C. E. Acker, 
London. 

16,948. Incot Apparatus for RoLLING MILLs, H. Sack, 
London. 

16,949. Ick-scRaPING Macuing, W. P. Thompson.—{A. 
Chiossone, Italy.) 

16,950. SMOKE | for Tonacco Pipss, P. Davies, 
London. 

16,951. Topacco Pier, P. Davies, London. 

16,952. Case for Tortet Requisites, O. C. J. Hallam, 


London. 

VacinaL Doucugs or Irgicators, M. Frank, 

ndon. 

16,954. Utitisine Winp Power, W. J. Roberts and 
J. R. Jones, Liverpool. 

16,955. W. Crisp, Liverpool. 

16,956. Conpurts for Etectric Conpuctors, J.J. Bate 
Liverpool. 

Heatine Arr, &, C. J. O. Bergstrim, 


London. 
16,958. SELF-oPENING or Sarety Stirrup, J. Rapp, 


ndon. 
16,959. Toot for InsuLators, G. Dornauf, 
London. 
16,960. Rugostats, C. de Kandé, London. 
16,961. Moror Casinos for Tramway VEHICLES, C. de 
Kando, London. 
16,962. Prncr-NnEz, O. V. Saal, London. 
16,963. Caustic ALKALI, C. E. Acker, London. 
16,964. Seat for SHop Assistants, H. Wackrill and 
W. G. Price, London. 
16,965. Fioorrnas, F. Gude, London. 
16,966. PresERvine Ecos, B. Endler, London. 
16,967. Ratsinc Gear for Boats, B. A. W. Holtorp, 
London. 
16,968. Apparatus for Surps, A. May, 
London. 
16,969. Switcues, L. Winkler, London. 
1 Heat for Steam L. C. Auldjo, 
mdon. 


22nd August, 1899. 


16,971. Vatves, J. Shaw, G. Dixon, and J. Grantham, 
illington-on-Tyne. 
Trap for Catcuinc Mice, E. C. Laurens, 
ersey. 
16,973. Fasaes, J. Darlington and W. Wharton, Sand- 
bach, Cheshire. 
16,974. Sirtinc Fiour, G. Garnish, J. R. Lemon, and 
J. E. Ellacott, Exeter. ; 
16,975. Srgam Cyitinper Cover, E. Makin, jun., 
Manchester. 
16,976. Brakes for VeLocipepEs, &c., 8. Cooper, 


Coventry. 

Driving for VeLocirepEs, 8. Cooper, 
oven 

16,978. MANUFACTURING PiLE Faprics, W. Bosheck, 
Manchester. 

Brusues, J. Skegg and W. Carroll, Salford, 


ics. 

16,980. Execrric IncanpEscENT Lamp, W. Gunn, 
Manchester. 

16,981. Metat Coatino, J. T. Henderson and G. A. 
Brown, Newcastle-on-Tyne. 

16,982. Cranks, J. Bulova, London. 

16, NalIL - MAKING Macuings, E. P. Parsons, 
London. 

16,984. Drivine Gear, W. H. McCormick, British 
Columbia, Canada. 

16,985. OveRcoats, W. J. Marshall, Glasgow. 

16,986. Stayine Pipes, J. Fielding and W. C. Smith, 
Manchester. 

16,987. -ouaRD for Cycixs, G. Wiltshire, 


verpool. 
16,988. LeaTHER, P, A. Martin, Eirmingham. 
16,989. MarressEs, Browne, Bowes, and Co., and R. J. 
Brecon ib Liverpool, 
16 990. ves, H. Neuburg, Live 
16,991. CottarR Stups, F. Bartel and A. Woserau, 
Liverpool. 
= AXLE Bearinas for Banp Saws, A. Arnold, 
iverpool. 


hile Birmingham. 
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: NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
; ralty :—Fleet Engineers: T. Morris, to the Duke 
of Wellington, for the Camperdown ; J. W. Hen- 
wood, to the Sans Pareil; W. J. Bevan, to the 
Duke of Wellington, for the Narcissus ; W. J. 
Brown, to the for the Irresistible. 
Staff Engineer: S. Aston, to the Pembroke, for , 
the Ajax. Chief Engineer: H. L. Manning, to 
the Pembroke, for the Scylla. Engineers: W. 
H, Wood and J. Mountfield, to the President, . 
for service at the Admiralty ; H. Bone, to the 
Duke of Wellington, for service at Portsmouth 
Dockyard, as Second Assistant to Chief Engi- 
neer; R. B. Dixon, to the Pembroke, for draw- 
ing office at Chatham Yard; E. Barr, to the 
Revenge, for the Boxer; P. D. Maltby, to the 
Duke of Wellington, for the Canopus : P. Hobbs 
w lhe Pembroke, for the Audacious; Crab- 
tree, to the Vivid, for Keyham College ; G. E. 
Andrew, to the Resolution ; and L. J. Watson, 
, to the Pembroke, for the Goliah. Acting Engi- 
: heer: T’. J. Dawson, to the Rupert. Assistant 
J Engineers: W, P. Sillince, to the President, for 
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16,998. Hat Boxss, H. D. Fitzpatrick.—(7. Can‘y, 
United States.) 

16,994. Sgats, R. Needham, Halifax. 

Ferpinc Pouisuinc Miis, W. 0. Bailey, 

mdon. 

16,996. Freep - water Heaters, J. E. Weyman, 
Sheffield. 

— i Bonps, A. J. Boult.—(F. H. Daniels, United 
tates. 

16,998. Compressing Macuines, C. W. Smith, 


mdon. 
a MAGNETO-ELECTRIC TELEGRAPHS, L. G, Woolley, 


on. 

17,000. Nur-Locks, J. H. Drinkwater, London. 

17,001. Boxes, W. Harrison, London. 

17,002. ArracHtNe Brush W. D. Hodgkinson 
and A. Thompson, London. 

17,003. Daivine Gear for Cycies, OC. W. R. Duerre, 


ondon. 
17,004. Game and AppurTEeNaNces, B, 8S. Harton, 


ndaon. 
17,005. Venetian Buinps, G. Spademan, London. 
17,006. CyLinpER Coo-wHEEt Cycie Car, D. Whittle, 


ndon. 
17,007. Tires, J. and H. Jelley, London. 
17,008. CycoLe-privinc Mercnanism, A. Higgins, 


mdon. 

17,009. Sreerinc Mrcuanism for SELF - PROPELLED 
Venicies, A. Mackenzie, London. 

17,010. Securine in Position Heap-Rests, H. Lacey, 


ndon. 

17,011. Macurngs, D. K. Tullis, 
Glasgow. 

17,012. Treatinc OLgacinous A. Euston, 


mdon. 

17,018. Exrractine from Sgxps, A. 
Euston, London. 

17,014. Press for Exrractine Or from 
Sexps, A. Euston, London. 

17,015. Account and Saves Book, J. B. Beavis, 


London. 

17,016. Fegp-waTeR Puririers, N. L. Hayden, 
London. 

17,017. Socks and Strockrnes, L. Goldman, London. 

17,018. Hotpinc and Brypine the Harr, J. Balog, 
London. 

17,019. of Catcrum, P. Guadagnini, London. 

17,020. Let-orr Motions for Looms, C. F. Perham, 
London. 

17,021. Feep-waTeR Heaters, C. E. Ferreira, W. B. 
Roberts, and T. W. Gleason, London. 

17,022. Apparatus for MELTING GLUE, J. Rowe, 
London. 

Feep-waTteR Heaters, L. C. Lanphear, 


ndon. 
17,024. A New for Bicycrszs, P. Carré, 


naon. 
17,025. ConstrucTIoN of OpERa-GLassgs, L, 
Block, London. 
17,026. Riw and Tire for Wests, S. H, Crocker, 


ndaon. 
17,027. Purtryinc Waters, H. P. A. 
et, London. 
17,028. Frame for PootoGraPHic C. Bousaeau, 


mdon. 
17,029. CanpLe Hotpgrs, W. G. MacIvy, London. 
17,030. Firrincs for Venetian Buirnps, A. Coz2ns, 


mdon. 
17,081. AccumuLaTor Prats, W. P. Thomp3on.—(C. 
Payen, France. 

17,032. Cross-winpINc Macutnags, A. Miller, Liverpool. 

vel 

17,084. for Storz Rorrizs, H. G. Sanders, 
ve 

7,085. G. Wale, London. 

rons. Manvpacture of Paper Boxes, F. M. Peters, 


don. 
17,087. Pwaumatic Detacuante Trees, U. P. Smith, 


on, 
17,088. AppLyrsc MuscuLar STRENGTH as a MorivE 
Powsr, H. H. Lake.—(D. A. Sargeant, United 


States.) 
17,089, Artirictat Crowns, J. Neil, jun., 
London. 


Forxaces for Srzam Borters, J. Milton, 
on. 
17,041. SHaapNELt and Batis, B. W. Dunn, 


mdon. 
Firrtnes for Trawt Boarps, G. R. Purdy, 
n 


on. 
17,048. Locks for Rartway Carriacgs, E. Luard, 


ndon. 
17,044. Borers, R. H. Harrison, London. 
17,045. Cows for Curmneys, &c, P. A. C. Moore, 


mdon. 
17,046. Mgans for Covpiine W. L. Dismukes, 
mdon. 
17,047. Maxine Artiricia, Lumper, O. L. Gardner, 
on. 
17,048. Mxzascvrinc Human Force, C. O. Paul, 
n. 
17,049. VentrLaTtion of Sewers, E. R. Palmer, 
ndon. 
17,050. Lowgrinc Apparatus for Mines, D. Davy, 
London. 
17,051. Bgatinc up for Use in Caxgs, T. Holt, 


mdon. 
17,052. E.ecrric Batrsery, J. Y. Johnson.—(Chemische 
Fabrik vorm. Goldenberg Geromont and Co., Ger- 


many.) 
17,053. Propuction of Hgatinc Gaszs, E. Blass, 
mn. 


ndaon. 

:055. Gun Movuntinecs, W. G. Armstrong, 
worth, and Co , Limited, and A. Noble, London. 

17,056. Brewrnc Apparatovs, A. Kummerand H. Wittich 
London. 

17,057. TREaTMENT of Orgs, G. de Bechi and The 
General Metal Reduction Company, Limited, 
London. 

17,058. PrctuRE TRANSFORMING TaBLET, W. B. Shepherd, 


mdon. 
17,059. Swimminc W. Graf and G. Geisler, 
Cologne. 


23rd August, 1899, 


Composinc Macuinges, H. C. van Hoyweghen, 

mndon. 

17,061. Stenats, W. Kershaw, W. Cliff, and A. E. Pil- 
Leeds. 


17,062. REVOLVING Soot, A. Farley, Harrow, Middle- 


sex. 

17. CoLour-PRINTING Macuings, 8. T. Mowbray, 

ndon. 

17,064. Hat Rests, J. B. Rothwell, Bedford. 

Boxes to TaBzs, 8. Brentnall, Man- 
chester. 

17,066. Coats, J. M. Thompson, Manchester. 

17,067. Winpow B.utnps, 8. Buchner and N. Samet, 
Manchester. 

17,068. “Automatic Baer” for Lirgpoars, J. Orr, 
Barrow-in-Furness. 

17,069. Cooxinec Apparatus, W. Morris and L. Wilkin- 
son, Burnley. 

17,070. Pastry Spray, A. B. Source, Bedford. 

17,071. Printinc, N. B. Chadwick and T. Rowbotham, 


17,072. Vatve, J. Judge and L. Garrett, Newcastle-on- 
e. 

17,078. Mancina Macuings, T. Bletcher, Blackburn. 

17,074. Brcycies, T. Helyear, Bridport. 

—— Sirrers of Fiour, F. J.G. Rainbow, Barn- 


staple. 
17,076. Utinisation of Wastz Heat, B. Birks, 
Sheffield. 


17,077. Mik Cans, B. Draper and W. Dutton, Liver- 


poo. 
17,078. Posta Letrer Carp and Picture Mount, A. 
Marles, Bradford. 
7,079. Fotprne Fork, C. F. Marriott, Birmingham. 
17,080. Or. Stoves, J. Harper and Co., Limited, and 
&. Betallack, Wolverhampton, 


17,081. HorsgsHors, J. Welch, Manchester. 

17,082. Carpine Enarnes, R. Thornton, Bradford. 

17,088. Destructor Furnacgs, J. Wilkie and Beaman 
and Deas, Manchester. 

17,084. Carpine Enorngs, Lord Bros., Limited, and 
J. Stocks, Manchester. 

17,085. Drivine Gear for Macuinery, W. Andrews, 
Birmingham. 

17,086. Fitttnas, G. F. Spittle, 

17,087. Twistinc Macuingry, J. Fraser and A. F. 
Burke, Glasgow. 

for Dressina Stongs, A. Cattanach, 

iw 


, Plymouth, 


17,089. Musica. InstRuUMENT, J. T. Ch 
mmundsen, 


17,090. An Orrsopric, L, M. 8. 


gow. 
17,091. Rotary VapouR PressuRE ENGINES, J. 
Murrie, Glasgow. 
17,092. Lusricatine Cranks, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 
17,098. Pirman and ConngecTreD Parts, J. K. Mac- 
—; The Singer Manufacturing Company, United 
ates.) 
17,094. Hem-stirch Sewinc Macuings, J. K. Mac- 
— Singer Manufacturing Company, United 
tates 
17,095. Sewinc Macuings, J. K. Macdonald.—(7he 
Singer Manufacturing Company, United States.) 
Picks, Matrocks, and OrHER Toots, O. Morgan, 


ndon. 
17,097. for Bicycies, G. Marcus, Man- 

chester. 
17,098, Propucinc PHorocrapuic Fitms, J. Meyer, 


ndaon. 

17,009. Macuing, E. Ermold, 
London. 

17,100. Brewino, C. Himmelspach, London. 

17,101. Booms for Fisninc Tacks, T. B. Bates, 
London. 

17,102. Locxine Device, G. E. Aston and W. Bown, 
Limited, Birmingham. 

17,108. Butuets for Smatt-arms, C. 8. Walker, 
London. 

17,104. Frreproor R. Porter, Nailsworth, 
Gloucestershire. 

17,105. Sree. Teetu, R. Porter, Nailsworth, Glouces- 
tershire. 

17,106. CENTRE-FASTENED Sarrt Curr, F. Si vers, 

London. 

17,107. Secr-actine Sgat, F. J. Dungate, London. 

17,108. Brakes for Wueets, J, M. Jameson, E. R, 
Jennings, and F, Fell, Leicester. 

17,109. Strack AppLiances, J. Achew, London. 

17 ATTACHING Pursss to BRacE.Ets, F. A. Wimble, 

ndon. 

17,111. Hotpinc MackrntosH SHEETINGS upon Beps, 
A. L. Meads, London. 

17,112. Devices for SketcH Propuctions, H M. 
Gregar. London. 

17,113. Carp CLorxine for Canpinc Macuiygs, J. H. 

wther, London. 

Vapour Burners for Licutine, J. Graham, 

ndaon. 

17,115. AgriaL Rattways, E. Rost, London, 

17,116. TorteT Papgr 8. Wheeler, London. 

17,117, ANTHRAQUINONE Dyk-sturrs, H. E. Newton.— 
(The Farbensutriken varma's Friedrich Bayer and Co., 
Germany.) 

17,118. Coypounps, H. E. Newton.—(The 
Farbenfabriken varmals Friedrich Rayer and Ca., 
Germany.) 

17,119. Cotitgctinc Dust, T. W. Freeman and J, 
Perry, London. 

17,120. Decorative TREATMENT of WoopEN SURFACES, 
B. Milo and E. J. Richardaon, London. 

17,121. DisPLayIno "ADVERTISEMENTS, A. J. Boult,— 
(@. Grandjean, France.) 

Tires, G. Marple and R. Gillott, 

ndon. 


Lo: 
17,198. Rartway Ratt Jormrs, E. Robjngon and J. 
wford, Kingston-on- 
a Spoon for Uss with Sucar, F. R. Griffith, 
ndaon. 
17,125. Manpo.tygs, A. Voigt, London. 
17,126. TrawsPERRING from LicuTgrs to Suips, 


G. G. M. Hardingham.—(M, J. Paul, United States.) 
17,127. Cagcxine Raitway Tickets, H. J. Langlois, 


naon. 
17,128. SpgED-cHaNGING Mgcuanism for Moror 
Venicus, C. A. Gourgoulin and A. H. Croizier, 
naon, 
17,129. PenctL-HOLDERS, O. Unglenk, London. 
17,180. Automatic ELEcrRic ALarMs, W. Rausch, 
Manchester. 
17,131. DisPLAYING ADVERTISEMENTS, A. G. O'Brien, 


chester. 
17,182. N. Becker, London. 
24th August, 1899. 
17,133. Grinpino Discs, H. Hayes, St Helens, Lanca- 


ire. 
17,134. for SEWING-MACHINE TaBLR, L, 
Bell, Birch, near 
17,135. SHutrie-Box of Looms, R. L. Hattersley and 
8. Jackson, Keighley. 
17,186. CLutcH Mecuanism, C. A. Harccurt, London. 
ApuusTaBLE Tripop Heap, W. G. Bligh, 


ord. 
17,188. Botries for AERATED BeveraGEs, F.G. Ansell, 
Wickwar, Gloucestershire. 
17,139. Parent Cicar Hoiper, R. Stewart, Rothesay, 
Scotland. 


17,140. G. Trout, Stone- 
house, Devon. 

17,141. Or, Lamps, R. F. Mackay, London. 

17,142. Varyinc the of Driven Suarts, G. 8. 
Hooker, London. 

17,143. Stream Raprators, J. P., W. N., and C. I, 
Haden, Trowbridge, Wilts. 

17,144. WasHING Macuings, W. Lindsay, Birkdale, 


17,145. Propuctna ConDENSED MILk, A. Glirber, 
London. 
17,146. Pygumatic Toots, G. B. Harris, London. 
17,147. Cycte Fork-enp, W. H. Milligen and J. 
Connel, Glasgow. 
Game Piayep with Batts, J. Johnston, 
mdon. 
17,149. Saucepan, M. Wheeler, Manchester. 
17,150. Fat-restinc InstRUMENTS, W. T. Webster and 
The Dairy Outfit Company, Limited, London. 
— A Sappre Pap, W. G. Dyson, Roundhay, 


17,152. SELF-PROPELLED VEHICLES, H. Wilcke, Liver- 

17158. Trouser Press and Stretcner, J. Tindell, 
Bradford. 

17,154. Mgasurinc Quantitigs of Liquips, G. Hum- 
phrey, ax. 

17,155. Horsz and Catrie O1ntment, M. Biancoli, 


London. 

17,156. Sampre Casz, F. H. Westwood and H, 
Medlicott, Birmingham: 

17,157. Foot-rest for Cycizs, E. B. Potter, Liver- 


pool 
J. Robson, Selly Park, Worcester- 
shire. 


17,159. “Euecrarciry Merers, G. Hookham, London. 
17,160. Burners for Cookina Stoves, C. B. Dunn, 


Glasgow. 
Drivinc Gear of Bicycies, A. D. Stewart, 
iw 


17,162. Rotter Bearinos, J. Dertina, Berlin. 

17,163. Pygumatic Tirgs, H. F. Standing, London. 

17,164. PHorocraPHic Fits, J. E. Thornton and C, 
F. 8. Rothwell, Altrincham. 

17,165. PHotoGRAPHIC Fitms, J. E. Thornton and C. 
F. 8. Rothwell, Altrincham. 

Covrtines for VeniciEs, G. B, Allen, Bir- 
ming 

17,167. WasHina Dotty, E. Senicr and W. G. Ind, 


Manchester. 
17,168, Banp Saw, W. Hartmann, Berlin. 


Rovre Ixpicator for Cycies, G. Kcerper, 

rlin. 

17,170. Brr for use in.Trarnina Horssgs, H. Richter, 
rhn. 

Device for Opgnine, Doors, J. Haller, 


rlin. 

17,172. Cans, E. Pinches. London. 

17,178. Rravtatine the Position of 
A. J. Holland, London, 

17,174. Frow Inpicator, R. A. Broadhurst and A. 
Collins. London. 

17,175. Carriace Sreps, R. A. Broadhurst and A. 
Collins. London, 

17.176. Rortrte Inpicators, W. V. Bauman and I. 
Rosenfield, London. 

17,177. Brpstgap, J. Gillard and W. H. Duddridge, 


wondon, 
17.178. Stee. and Iron Tunes, F. H. Lloyd, 


ndon. 
17,179. Reverstnc Gears, W. G. Wilson and P. 8. 
Pilchee, London. 
17,180 Brake Saogs, F. W. Ingram, London. 
17.181. Guarps for Brick Macuings, W.” Neale, 


ndon. 

17,182. Gearine for Drivinc C. Thomp- 
son, London. 

17.188. ORE &c., K. Miller, 


ndon. 

17.184, Comptnation Button and Fastener, E. Witten- 
berg, London. 

17,185. Cycie Frames, M. Pedersen, London, 

17.186. CoIN-OPERATED FortuNE TELLING APPARATUS, 
Lease and Urry, Limited, and F. H. Urry, 

ndon, 

17,187. Couptixes, J. Timms, London. 

17,188. Enornes, P. M. Justice.—(Columbia Automobile 
Company, United States.) 

17,189. SuspENDING Davicr, H. B. Mosely, 


mdon. 
17.190. Crusuine Ics, E. 8. Pycraft and E. A. Durrant, 


mdon. 

17,191. Seats for Assistants, W. J. Chesters, 

17,192. K-LEAF Houper, H. Smithson, E. R. and 
L. W. Sharpe, Manchester. 

17,198. Printers’ GaLLeys,T. Webb and A. H. Taylor, 
Manchester. 

17,194. Communicatine between Driver and PassEn- 
cers of Rartway Trains, A. E. Lamkin and J. G. 
Lemon, London. 

17,195. AcETYLENE Lamps, A. M. Clark.—{Siiddentsche 
Metalliwerke, Schad, Herbest and Co., Germany.) 

17,196. Rats, G. J. Gillings, London. 

17,197. A ig. London. 

17,198. Speep Gears, A. Craig, London. 

17,199. Stretcainc Denrat Correrpams, J. Wittkow- 
ski, London. 

17,200. Detrvery Apparatus for Mowgrs, P. Nielsen, 
London. 

17.201. Fotpinc Seats, &¢, H. Brown, 
London. 

17.202. Seats for Snop Assistants, H. Brown, 


London. 
Pore Preces for Dynamos, H. A. Earle, 
ndon. 
1¥.204. Srop-cocks or Gas Generators, M. A. Wandel, 
London. 
17.265. Jorsts for Unitine Furniture, EB. B. Wess- 
becher, London. 
17,206. Propucina H. E. Newton —(The 
Farbenfabriken vorm. Friedrich Bayer and Oo., 


Germany ) 
1¥.207. Srraps, 6. A. Stoneman and E. F. White, 
London. 
17.208. Marrnrsers, H. 0. and D. H. Swartaweiler, 
London 
17.269. Front Forx of ©. J. Williams, 
on. 
for Exprostox M. Otto, 
ndon. 
17,211. Horner, W. H. Wheatley.—(M. 
Wohlgemuth, United States.) 
Device for Dusxa, J. P. Fangel, 


on. 

17,218. Sappre Pans, H. Richter, London. 

Drivixo Gear for Latuxs, F. W. M. Hiirting, 


on. 
17,215. Coatrsa Fiius, J. E. Thornton and C, F. &, 
Rothwell, Altrincham. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


626,368. Verticat W. Crane, Waterbury, 
Conn.—Filed September 18th, 1897. 

Claim.—{1) The combination with a vertical double- 
acting engine, of a balancing piston fray og to 
atmospheric pressure and to a pressure less than 
atmospheric upon its opposite sides, and arranged to 
be acted upon by the atmospheric pressure to oppose 
the main piston during the downstroke of the engine, 
and to assist the main piston during the upstroke, 
substantially as described. (2) The combination 


626.368 


with a vertical double-acting engine, of a balancing 
ibjected to atmospheric pressure, and to a 

pr less than atmospheric upon its opposite sides 
and arranged to be acted upon by the atmospheric 
ure to oppose the main piston during the down- 
stroke of the engine and to assist the main piston 
during the upstroke, and an adjustable relief valve 
for controlling the pressure on the balancing piston 
opposing, the atmospheric pressure, substantially as 


626,715. Latue Heap, W. P. Norton, Tor- 
rington, Conn.—Filed December 28th, 1898. 

a The combination with two bearings and 
bushings therein, the latter having conical bores, the 
larger ends of the latter being toward the work of a 
live spindle having a cone fur each conical bore, one 
cone being rigidly secured to the spindle and the 
other keyed thereto. (2) The corabination with two 
bearings and bushings therein the latter having conical 
bores, the x ends of the latter pointing toward 
the work, of a live havinn a cone for each bore, 
one cone being rigidly secured to the spindle and the 


other keyed thereto and means for locking the 1 


cone and its bushing —_- indepenter 
movement. (8) The combination with a rood ov 
ing an oil reservoir therein, a slotted bushing rH is 
bearing, and a recessed lock nut for locking the hey 
ing in its bearing, of a live spindle having q conical 
section fitting within tho conical bore of the bushing 


26,715 


a ring resting within the slot in the bushing and 
engaying a flattened section in the crown of the 
conical surface of the live spindle, the said bushing 
having a groove for — the oil to the ends of 
the bushing, an oil reservoir under the bushing and 
ducts leading from the ends of the bushing to the 
reservoir. 


626,868, Horst, A. B. Roney, Chicago, Ill.—Filed June 
22nd, 1898. 
Claim.—In a hoist, in combination, 9 standard, q 


po | tongs having links pivotally connected together, 
and a stationary pivot connecting the lazy tongs to 


the atandard, and a cable having a loop and having ono 

of its ends connected to one of ivotal connections 

of the lagy tongs, and its other end to another one of 
the pivotal connections of the lazy tongs ; substantially 
as desoribed. 

626,956, Apparatus ror DiscHaratna Coat 
Sar Hotps, 7. Wrightson, Neasham, England.— 
Filed February 17th, 1899. 

Claim.—(1) In a conveyor, the combination with a 
pivotally-suspended frame, of an endless conveyor 
running over drums journalled in said frame, trays 
hinged freely upon said conveyor, rollers on the 
——s ends of said trays and guides in said frame 
within which said rollers run, substantially as de- 


@) 
~ 
iW 
} 
H 
: 
Ao H 
yo 
Qe 


scribed. (2) In a conveyor, the combination with a 
pivotally -suspended frame, of an endless conveyor 
running vertically in said frame, trays hinged freely 
upon said conveyor, guides of the trays in their loaded 

itions, a flexible shutter suspended in juxtaposition 
t"the receiving opening of said frame, and guides on 
said frame, engaging the side edges of said shutter, 
and movable thereover as said frame swings about its 
pivotal support, substantially as described. 


627,215. Hanpie ApsusTeR FoR ELgctRic 
Lions, F. H. Stewart, Camden, N.J.—Filed March 
17th, 1899. 

Claim.—(1) A handle of the character stated having 
in its side a bore leading to and through the upper en 
thereof, the walls at the side entrance of said bore 
converging at the apex thereof forming a grip. (2) A 


[627,215 | 


handle having there’n the separate bores F and G, 
open at the sive thereof, the bore H lesd:ng from the 
inner end of the bore F to the lower end of the handtv 
and the threaded nipple B projecting from the lower end 
of said handle, the bore of said nipple communicating 
with said bore H and said nipple being rigidly cou- 
nected with the ferrule on dle, 
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business can be brought to the point of being remunerative 


THE LAWS OF PROFIT. 
By Prorgssor R, H, 


Tur development of modern industry has been so rapid, 
and is now flowing in so many novel channels, that the 
experience of past generations is becoming yearly less 
and less adapted to furnish completely safe bases on 
which to build good business in which the balance is held 
evenly between prudence and enterprise. There is con- 
sequently much and frequent evidence of wild unstead 

uidance in the expenditure and management of capital. 
Particularly in England, with its vast accumulated wealth, 
is the capitalist, and especially the small and therefore 
comparatively ignorant capitalist who furnishes the bulk 
of the share capital for new undertakings, distracted by 
the pressure of opposite tendencies. It would be a 
foolishly gees dictum to assert that we have over- 
accumulated wealth, and nature furnishes a tolerably 
reliable corrective for any really unhealthy over-accumu- 
lation in extensive dissipation through the instrumentality 
of the adept in company promotion, and of the arch- 
adept in company “ reconstruction.” 

The modern investor is vaguely conscious, or imagines, 
that nothing can now-a-days be accomplished efficient] 
except on a large scale, and also accepts reasonably enoug 
the proposition that new industries can only made 
profitable in virtue of being pushed with vigorous enter- 
prise which cannot but be in a certain degree specula- 
tive. The truth contained in such propositions, combined 
with ignorance of technical detail regarding the industry 
in which he invests his money, leads to a confused idea 
that enterprise and speculation are synonymous, and 
thus is engendered recklessness and inevitable loss. The 
increasing bulk of capital seeking investment, and the 
resulting lowering of rates of interest, gives birth to a 
feverish and uncalculating eagerness to place capital 
without due examination of the guarantees offered that 
it shall be wisely and honestly employed. On the one 
hand, we know that it is by pure enterprise in 
the use of new methods, and the free embarkment 
in new manufactures—not by right of superior natural 
facilities or superior trained intellect—that the Americans 
have forged so fast ahead that they threaten to cut us 
out in many directions. On the other hand, it is clear 
that if the straight and narrow path of strictly certain 
profits be abandoned for the broader ways of bold and 
pushing development, the legitimate and necessary ex- 
penses of promotion and advertisement become so heavy 
as to demand heavy rates of gross profit. In the wild 
and almost hysterical desire for large profits born of our 
somewhat unscrupulous faith in the unalloyed guidance 
of ‘‘rational selfishness,” people seem almost to believe 
that profit can be made out of management of affairs, 
whereas there are only two actual sources of profit, 
namely, cheating and work—useful and well-managed 
work. From these gross profits much larger deductions 
than were formerly necessary must now be taken inorder 
to arrive at the real net dividend-earning balance. 
These conflicting forces have only too frequently led to 
the adoption of the indefensible device of paying dividends 
out of capital. This temptation is far more com- 
monly yielded to than is apparent from annual 
accounts and reports, and not infrequently neither 
shareholders nor directors are conscious that they 
are guilty of following this vicious policy. The fact is 
obscured or altogether hidden from sight by the process 
of silently ignoring depreciation. Ifa dividend be secured 
by omitting fair and proper provision for depreciation, it 
is an undeniable fact that such dividend is wholly or 
partly paid out of capital, because fairly-estimated de- 
preciation is, without a shadow of doubt, an actual and 
real decrease in the value of the capital. One item of 
“antiquation"’ of design or pat- 
tern, is only too easily ignored, and is, at the same time, 
of far more real importance in these days of rapid im- 
rovement of methods and introduction of novel and 

tter processes than it used to be. Three or four years 
after the installation of a machine, another machine 
appears on the market, which, bought at the same price, 
can do 50 per cent. more work of the same quality. The 
capital value of the antiquated machine is now, over and 
above the effect of wear and tear or any other actual 
diminution of mechanical efficiency, undoubtedly de- 
creased in the ratio of 150 to 100, or by 83} per cent. ; 
but its owner is very slow to write this third of the 
money he paid for it in on the wrong side of his profit 
and loss account. If the actual earning power of a 
machine be maintained undiminished, it is often argued, 
but without just grounds, that nothing should be written 
off its capital value. 

Under these circumstances it may be useful to man 
readers to state the very simple elementary laws whic 
govern all profit-making business. They are put here in 
their plainest and easiest mathematical forms, which can 
be for each special case only approximately true because 
they overlook the peculiarities of individual industries 
which twist the plain, rough truth of the “ straight-line 
rule” into a law of a more or less sinuous curve, diverg- 
ing from the straight line here in one and there in the 
opposite direction. By avoiding the mazes of such indi- 
vidual peculiarities, however, we recognise much more 
clearly the trend of the broad general laws, which are 
after all the only useful laws to study, except when we 
are daily face to face with the minute detail of actual 
practice. 

All kinds of work demand initial expenditure before 
any profitable return becomes possible. This initial out- 
lay is of two kinds, namely, capital and current. Very 
large capital outlay before the commencement of any 
revenue receipts is to be avoided as far as may be; the 
capital outlay should proceed pari passu with the develop- 
ment of the revenue; but in no case can a start be made, 
with fair prospects of success, until after considerable 
capital expenditure. The ratio that may be wise or neces- 
sary between this preliminary outlay to what may be 
gradually incurred later on, of course must vary im- 
mensely in different kinds of enterprise. Similarly, no 
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without what may be termed initial current expenditure 
in salaries, wages, &c., which remains practically un- 
altered, whether the revenue be small or nothing. Thus as 
revenue grows, both capital outlay and current expenses 
take gradually decreasing ratios to revenue. Broadly 
considered, the growth of the business is represented by 
a diagram similar to Fig. 1, in which the horizontal 
ordinate represents gross revenue R, and the vertical 
height of the upper straight line represents capital out- 
lay. It starts at the zero of the R scale with a height 
named C. Another straight line starting with the height 
W describes how the current or working annual expenses 


R-W Gross 
=D(C+cR) \ 


Gross Revenue R 


have to be increased in order to secure augmenting 
revenue, In each particular kind of business these straight 
lines are more accurately replaced by curves, in some 
convex and in others concave upwards, and again in some 
sinuous, as in Fig. 2, occasionally with sudden “ steps,” 
especially in the capital outlay line. Some such curves 
may be so flat as to be practically straight lines; while 
others may deviate considerably from straightness. 
Adopting the rough and simple straight line law, these 
may be written C+cRandW+wR. If the verti- 
cal be the same as the horizontal scale, the straight line 
drawn through the origen at 45 deg. gives as its height 
the gross revenue R. The excess of this height over 
that of the (W + w R) line—rafined vertically in Fig. 1 
—gives the gross profits or excess of revenue over working 
expenses. 

As to the values of C,c, Wand w, it is deceptive to 
assume C and W as the capital and current expenditures 
found to be actually incurred before revenue begins to 
come in. The safer and juster method is to deduce 
these values from the capital and current expenditures 
found to be actually necessary, or advisable, at two dif- 
ferent stages of the development of revenue; one of them 
shortly after revenue has begun to come in, and the other 
as far on from the start as can be obtained from observa- 
tion or safe estimate. IfC, C, and W, W. bethe whole 
capital and current expenditures needed to obtain the 
revenues R, R., then these values C, C, and W, W. 
should be plotted vertically at the horizontal distances 
R, Ry on a diagram like Fig. 1, and two straight lines 
drawn through the two pairs of points so obtained. These 
lines give at once the heights C and W by their intersec- 
tions with the vertical through the origin, and their slopes 
(tangents of inclination) give c and w. Those who prefer 


Fig. 2. 


«-----R Revenue 


algebraic or arithmetic to graphic calculation, may use 
the formulas 


-C 
and C Cy Rg, 


- W 
while w = — Land W = W, - why. 
Ry Ry 3 3 

What are found most readily from published accounts, 
and what are most frequently quoted, are the ratios of 
capital and of working expenses to revenue. These are 
always greater than c and w, and are of much less im- 
portance than c and w, which are the ratios of increase 
of or additional capital, and of additional working ex- 
penses to additional revenue. 

The gross profit, or excess of revenue over working 
expenses, obtained from any revenue R, is 
{R - (W+wR)} = (1 -w)R- W. 

We will here consider this as a percentage of the 
capital outlay incurred up to the time at which the revenue 
has reached the magnitude R. Using D as the ratio of 
gross profit to capital outlay—as a common fraction and 


not as a percentage—we have the fundamental equation 
(IL)... D(C +eR)= (l-w) R-W. 
In Fig. 1 the value of this ratio Dis plotted as the height 


of the dotted curve. It rises rapidly at first and then. 
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more and more slowly. 

If the known history of any undertaking shows that in 
it capital outlay and working expenses have followed 
curved outlines, such as in Fig. 2, when plotted upon a 
revenue base line, then by drawing tangents to these 
curves at the most recent date, the corresponding C, W, c 
and w, may be at once deduced as in Fig. 2. 

Opinions may differ considerably as to how much 
ought to be included in the phrase “ working expenses.” 
We are now dividing the whole revenue into two cate- 
gories only, the one repaying the direct current expense 
of production, the other providing for the safeguarding 
and remuneration of capital. Thus in 

Annual working expenses = W + w R are included— 

Materials, power, wages, salaries, rent, taxes, 
rates, light, water, office expenses, legal 
expenses, ordinary repairs, and adver- 
tisement. 

But are excluded— 

Depreciation, insurance, sinking fund, interest, 
reserve fund, and dividends. 

All these latter are reckoned as charges against capital, 
and most conveniently as percentages on capital. All of 
them except the last have to be satisfied before we reach 
the service available for dividend on shares. It is not 
my purpose to discuss here the very debateable subject of 
depreciation, repairs and maintenance, further than to 
insist strongly that the accounts do not show the true 
state of the business, unless they have entered in them a 
fairly estimated amount for depreciation, and that in 
most technical work such fair depreciation includes more 
or less “‘ antiquation,” as also the writing off of the proper 
proportions of promotion and formation expenses, and of 
the prices paid for patents, kc. The insurance, and the 
whole or a part of whatever reserve fund may be pro- 
vided, are really provisions against unforeseen accidental © 
and intermittent depreciation. A part of the contribution 
to the reserve fund may be intended to cover well- 
foreseen and calculable necessary repairs, but the expen- 
diture on which, being intermittent, is not incurred 
yearly. So far as itis provided for this purpose of spread- 
ing such cost of repairs fairly and evenly over successive 
years, it might fairly be classed under working expenses. 
That part of the reserve fund not provided for this pur- 
pose is clearly equivalent to an increase of the dividend 
for the year. Again the “interest” and the “ dividend ” 
are not percentages on the whole capital that can be 
added as percentages; but these taken together along 
with the reserve fund contribution not devoted to repairs 
represent an average net remuneration to the capital 
employed. 

If this net average percentage be d, and the interest 
paid on the borrowed capital be 7; then if the borrowed 
capital be one-third of the whole, the dividend available 
for the share capital is 4 (3 d — 1); if the borrowed capital 
be three-eighths of the whole, the share dividend may be 
1 (8d — 31); while if the borrowed capital be four-tenths 
of the whole, the dividend going to the shareholders is 
4 (5d —2i). Thus, if «= 4, and d= 6, then the share 
dividend would be 7 in the first, 7} in the second, and 73 
in the third case; or, if i = 3, and d = 5, then the divi- 
dend would be 6, 6}, and 6} in the three cases. Ifi = 4, 
and d= 5, thenin the three cases the share dividends 
might be 54, 53, and 53. 

These definitions of terms being premised, I proceed 
to my main purpose of showing what are the relations 
between the all-important fractions w and c on the one 
hand, and R and D on the other, this D blocking together 
all the above charges upon, and available remuneration 
to, capital. This D grows, or ought to grow, with in- 
creasing revenue. By what law does it do so, and to 
what limit may it develop? What are the conditions 
under which D may possibly grow up to that point-at - 
which there is left a surplus for dividend over and above 
the sum of the preferential charges on capital ? 

C, the initial capital outlay, includes promotion and 
formation expenses, and purchase of patent rights, good- 
will, &c.; and independently of more technical considera- 
tions, it is at the present time of imperative importance 
to induce people to reason calmly as to what amount of 
burden of this sort each kind of enterprise is capable of 
bearing with a real prospect of producing dividend. 
Again W includes preliminary contracts made to secure 
the services of individuals by paying them salaries as 
managers, directors, consulting engineers, kc. The para- 
mount influence of C and W on the healthy growth of 
the business will be made very apparent lower down. 

These questions depend — obviously on w, the frac- 
tion of increase of revenue that is spent on increase of 
working expenses ; onc the ratio of the additional capital 
spent to the additional revenue attracted by such expen- 
diture ; and more particularly upon the ratio of ¢ to w; 
that is, the ratio of additional capital to additional work- 
ing expenses. 

The influences of each of these values is more clearly 
recognised from the expressions written here below, all 
of which are only very obvious and easy transformations 
of our fundamental equation (I.) given above. ‘ 


l1-w-De ¢* Dinx D’ 
cw + (l-w)C W + C 
Ww W 
@) OyeR ev ° + 
d—wyR-W., 1-w 
l--w wWw+oDc 
(6) 


(1) gives the gross revenue and (2) the total capital 
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outlay necessary in order to secure a given gross profit D 
with the given initial burdens C and W, in that kind of 
work which demands given ratios cand w. Fig. 1 and 
equation (1) both make evident that D remains non- 
existent until R has grown to the amount i = at which 
time also the capital outlay has already grown to the 

1 = W. I will return to the relations 
(1) and (2) lower down. 

(8) gives the most important ratio of revenue to capital 
necessary to obtain a given D under given conditions. 
(3) shows that this ratio increases with D according to 
the “straight line” law. 

Fig. 3 illustrates and gives a graphic table of the effects 
of this law. It is worked out on the assumption that 


¥= io C. Its seven sections relate to seven values 
of c, namely, 0, 3,1, 2, 3, 4, and 5. In each section there 
are seven straight lines for seven values of w, namely, 
additional working expenses 20, 30, 40, 50, 60, 70, and 
80 per cent. of additional revenue. This percentage is 
seldom, if ever, in manufactures or any engineering work, 
so low as 20, and fortunately rarely as high as 80. In 
some cases c is zero, or almost so; that is, after the fair 
start no further capital expenditure is incurred. As c is 
made larger, the diagram shows that a smaller ratio of 
révenue to capital is sufficient—with the same w—to 
obtain a given D, but also the rate at which D increases 
with this ratio becomes greater—this shown by the slope 
of the lines becoming less. In the diagram the scale of 
D in each section is carried no further than 25 per cent., 
but it must be noted that many of the lines stop short 
long before they reach so high a D as 25. In each case 
they stop short at the highest D that is possible under 
the conditions wandc. This limit is pe obtained by 


noting that the ratio of revenue to capital 


amount C + 


R ap- 
C+ck 
proaches asymptotically the limit + as R is increased 
indefinitely. The lines of diagram 3 are in each section 
therefore stopped short at the height - In the first 


os opening into the Mediterranean, as well as Mar- 
seilles ; but with this phase of the question we are not at 
present concerned. No sooner had success attended the 
efforts of the engineer, in penetrating the natural barrier 
of the great Alpine chain of mountains, than France felt 
the shock. The piercing of the Mont Cenis Tunnel gave 
the first intimation to Marseilles that her supremacy and, 
to a certain extent, her monopoly of trade, in what were 
once her own waters, were seriously threatened. Brindisi, 
vid the newly-established international railway route, 
became the point d’appui for the regular arrival and 
despatch of the Indian mails, and numerous passengers 
favoured as well the overland transit. Another result, 
due to the same cause, and equally bristling with 
menacing warnings, was that Genoa was placed in direct 
communication with the North of France, and conse- 
quently the necessity for goods and passengers bound for 
more distant countries to the East of France, seeking the 
port of Marseilles, was obviated. 

The second sub-Alpine tunnel, that of St. Gothard, was 
equally fraught with mischief, for it brought Genoa within 
820 miles of Bale, while the distance between that town 
| and Marseilles is by rail nearly 460 miles. As a con- 
| sequence, merchandise and goods exported from Switzer- 
| land, Holland, Belgium and from our own country, reach 
| the shores of the Mediterranean or the coasts of Syria and 
| Asia by the railway route from Bile to Genoa. A 
few statistics, without quoting details, will serve to indi- 
cate very clearly and forcibly the effect that the opening 
of these two new routes has had upon the trading of 
Genoa and Marseilles. In addition to the large extension 
of the former port, and the installation of improved 
and more modern machinery and appliances for 
dealing with the loading and unloading of goods 
and freight, the traffic during the last fifteen 
years has increased in tonnage 180 per cent. 
During the same period the corresponding increase 
in the tonnage of the merchandise carried over the 
wharves at Marseilles has not surpassed 37 percent. It 
is very naturally feared, therefore, in France that, un- 
less something is done in the meantime to remedy this 
grave condition of affairs, that when the Simplon Tunnel 
is completed, it will give the coup de grace to French 
commercial ascendency in the Mediterranean. The 

opening of the new route will undoubtedly place Genoa 


canal must wait. It did wait until the year 1893, whey 
the scheme was again brought forward, was more favour. 
ably received by the different authorities, and with certain 
unimportant modifications has been again introduced as 
a work of urgent public utility. In an engineering point 
of view the proposed work makes but rather a poor show 

The maximum depth does not exceed 11ft., which ‘ 
given to only acertain length of the channel, and the regt 
of the longitudinal section is restricted to a depth of 64ft, ; 
out of a total length of thirty-five miles five are intunne], 
and the width in the open is 150ft., reduced to 56ft. under. 
ground. There are three locks—those necessary but 
terrible evils of canals—built in pairs, one for large and 
the other for small boats. It is estimated that the total 
cost will amount to £3,200,000, and that ten years wil] 
be required for the completion of the works. 

The chief argument always put forward by the adyo. 
cates of water transport is that it is cheaper than land 
transport, and if the rate and the distance only be con. 
sidered the statement is fairly correct. Thus, in the 
instance under notice, it is stated that though the actual 
distance between Marseilles and Lyons would be by 
canal twenty-five miles longer than rail, yet that dif. 
ference might be regarded as a negligible quantity, 
because the cost of the freight by water would be about 
50 per cent. less than that by land. We cannot endorse 
this conclusion, for the reason that in the premises the 
question of speed is not taken into account. It is 
common and very serious error to dssume that, so far ag 
the transport of goods and merchandise is concerned, 
speed is of no importance. At the present moment we 
are building some of the largest ships in the world, which 
are essentially cargo boats, and yet they are endowed 
with a speed which some years ago would not have been 
exceeded by our fastest liners. The phrase “ time is 
money,” which has passed into a proverb, applies with 
the same truth to the two classes of transport as it does 
to numerous other questions. The Americans, at any 
rate, found it so in the case of the Atbara Bridge. 

It may be at once admitted that a project of 
the character to which we have directed attention, 
incomplete and restricted in its dimensions as it 
seems to be, will answer the purpose for which 
it is intended, so far as its limited capabilities permit. It 


will place Marseilles in more intimate communication, 
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two sections (c = 0 and c = 3) they are cut off at the 
lower height 1. Although in many industries the annual 
revenue may exceed the capital, to make this possible 
the diagram shows that c must be kept down to a very 
low value. 

By running the eye along any horizontal line in the 
lower part of this di , one may see how extremel. 
difficult itis to make remunerative any industry in whic 
only a low ratio of gross revenue to capital outlay can be 
reached. In such case if c be small, all the lines lie high 
in the diagram, while if c be large they soon run to the 
top margin at a low value of D, which means that only 
small D’s are possible. With D less than 8 per cent. it 
is almost impossible to extract any dividend above the 
borrowing rate of interest out of it, and it is difficult to do 
so with D less than 10 or 12. 

(To be continued.) 


A CANAL FROM MARSEILLES TO THE RHONE. 

A veRY important, and presumably a much-needed, 
system of inland canal navigation is now being organised 
by our French neighbours, to which it appears te are 
impelled, according to one of their authorities, if they 
intend to maintain their supremacy along the shores 
of the Mediterranean. The whole question to which we 
very briefly alluded in a recent article, has become 
gravely accentuated, and fully deserves more than a 
passing notice. Previously to the piercing of the great 
mountain masses which form the natural barriers between 
northern Europe and the southern seaboard countries, 
the only means for traffic upon a commensurate scale, 
to the coasts of the great mid-sea was along the valley of 
the Rhéne. This fact explains the growth of the chief 
trading port of France, Marseilles; and there can be no 
doubt that its further progress was materially assisted by 
the chef @euvre of her own engineer—that is, the Suez 
Canal. The establishment of this free and uninterrupted 
ocean highway, which had no precedent and has at 
present no parallel, unquestionably benefited other ports 
situated upon the Adriatic Sea, and various gulfs and 


in more intimate communication than she is now with 
Central Europe, and, in addition to depriving Marseilles 
of a — amount of traffic, will divert from France a 
part of her trade with Central Europe in wines, cereals, 
and other commodities for which she has at present a 
very considerable market. In order to enable Marseilles 
to compete with Genoa by rail, for which opposition her 
geographical position renders her peculiarly unsuitable, 
it has been proposed to construct a new railway, which 
will reduce the present distance between the two ports 
by some sixty miles. This reduction would be of little or 
no value, and the conclusion arrived at appears to be 
that the only means by which the trade of Marseilles can 
be preserved to the nation is to connect it with the internal 
navigation of the Tr by the construction of a canal 
from it to the valley of the Rhéne, and there is no doubt 
that Marseilles is the only Mediterranean port possessing 
these facilities for inter-communication with Northern 
Europe on a large scale. 

There are at present two canals leading from Mar- 
seilles to the Rhéne. One of these, three-quarters of 
a century old, is about 45ft. wide and 6ft. deep, com- 
pletely useless for steam navigation, and very much in 
the same condition as many of our old waterways. After 
some ineffectual attempts to improve the maritime part 
of the Rhone, a new canal was made and opened for 
traffic about twenty-five years ago, which had a surface 
width of 100ft. and a depth of water of 20ft. Notwith- 
standing that these dimensions are fairly good, the 
undertaking did not prove a success, and in any case 
would not be adequate to discharge the duties which 
would be demanded of it were it required to fill the place 
assigned to the newly-organised project. Without in any 
manner prejudging, praising, or condemning this new 
scheme, we will first briefly draw the attention of our 
readers to the general features of it, and subsequently 
offer a few critical remarks respecting it. Twenty years 
ago the preliminary surveys of the contemplated canal 
were undertaken, but five years afterwards were shelved 
by the department of the Ponts et Chaussées for the very 
good reason that £2,025,000 had been devoted to the 


improvement of the Rhéne, and that consequently the 


not only with the interior of France, but with the Con- 
tinent as well, and enable probably a certain description 
of goods to be conveyed to the Mediterranean littoral at 
a cheaper rate. Whether when completed the proposed 
undertaking will do more—or even as much—than main- 
tain the trade of Marseilles in its present unsatisfactory 
and, relatively to that of Genoa, diminishing condition, 
is a problem which the French people can easily solve 
for themselves, before the piercing of the Simplon 
becomes an accomplished fact. Three and a-half miles 
per annum is very slow progress in the way of construc- 
tion; although, no doubt, it allows of the cost being 
spread over a greater interval of time. If, however, the 
projected waterway is of the immense national import- 
ance it is alleged to be, pecuniary considerations should 
not be allowed to stand in the way. The work should be 
done at once, for there appears to be urgent need of it. 
There is one more my to be considered: Is a compara- 
tively narrow, shallow waterway the best means to be 
adopted to contend with the strong opposition—not yet 
at its maximum—to which the southern trade of France 
has been, is, and will be exposed ? 


LiticaTion over the cyanide patents still continues in 
the Australasian colonies, e latest decision is in Victoria, where 
the trial of a test case has just been concluded by the Supreme 
Court. In that colony the original application for a patent—the 
MacArthur-Forrest—was refused on account of the too broad and 
ay nature of the claims, and —— was then made for 
eave to amend the specifications on the same lines as the English 
courts allowed, by limiting them to the use of cyanide solutions of 
certain defined strength. The Commissioner of Patents refused 
leave to amend, and appeal was taken to the courts, On the first 
trial the Commissioner was sustained in this action, but on another 
appeal the Supreme Court has reversed this decision and decided 

at the holders of the patent should be allowed to amend their 
claims and validate the patent. The decision was by a bare 
majority of the Court, the minority of the judges filing a dissenting 
opinion, The mine owners, who have fought the case against the 
Australian Gold Recovery Comey do not propose to os it up 
yet, says the Hngineering a ‘ining Journal, and have filed 


notice of a further appeal to the British Privy Council, which is the 
final authoritv. 
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worked at nearly full load, and electric motors and con- | bases for dynamos, to 60 lb. or less per indicated horse- 
ELECTRIC AUXILIARY MACHINERY IN THE | guctors also 80 per cent. under at least three-fourths full | power. ; “i 


UNITED STATES NAVY. 
By Axton D, ADAMS, 


Since the tests on board the Minneapolis by Mr. W. W. 
White, which showed that her steam auxiliaries con- 
sumed 119 Ib. of water per horse-power hour on the aver- 
age, especial attention has been turned to the subject of 
electric driving. The plan for electric driving is, briefly, 
to substitute for each small auxiliary steam engine an 
electric motor of equal capacity, and to instal enough 
electric generators, direct connected to compound engines, 
for the maximum demand of these motors at any one time. 
Efficiency is the great advantage that has been claimed for 
the electric equipment, as it is readily shown that com- 
pound engines, electric generators, and motors require only 
about one-third the weight of steam per hour demanded 
by the small engines now in use for the same work. 

This decided gain in efficiency is quite generally admitted, 
but the various arguments for and against the proposed 
change have been in tome cases amusing rather than 
instructive. 

For instance, one writer has said, ‘“ At the same time 
it is impracticable to instal on board ship dynamos of 
more than 1000 ampéres, so that thirteen dynamos would 
be required to give the necessary power at 80 volts,” but 
has not explained the mysterious reasons which would 
prevent dynamos giving 5000 or 10,000 ampéres working 
to that entire satisfaction on warships which they com- 
monly give on shore. 

Again, another recent writer has said, ‘‘ Such a voltage 
(80 or 100) is, however, entirely unsuited for a 1000- 
horse power plant. The weight of the distribution 
system would not only be excessive, but the size and 
weight of the generators would be prohibitive,” although 
the facts are that the weight of conductors for the dis- 
tances on board ship, at 100 volts pressure, would pro- 
bably not exceed 10 per cent. of the present steam-pipe 
weights for the same work, and that the change from 
100 to 250 or 500 volts pressure would not decrease the 
weight of electric generators more than 5 per cent. 

An increase in pressure of electric plants on warships 
is to be desired in order to diminish somewhat the cost 
of electric conductors, and the care of brushes and a cumu- 
lators; but this is a decidedly minor matter, and failure 
to abandon the present standard -voltage should not be 
stated as fatal to electric driving. Conclusions as well 
as arguments differ on this subject, one having said, 
“We are driven, therefore, irresistibly to the conclusion 
that, although electric auxiliaries offer very many advan- 
tages, their great cost and the amount of space they 
would occupy render a complete installation of them of 

-doubtful benefit, while their great weight makes it 
absolutely out of the question.” 

Another concludes that ‘‘ The electric plant, with the 
generating sets described, will weigh between two and 
a-half and three times the steam drive,” but later says 
that, ‘‘ Thespace required for 200 to 400 tons of coal is 
available in addition to that space at present allotted for 
dynamo room.” The writer is unable to agree with either 
of the above views, first, because the total weight of 
machinery necessary for electric driving is less than 
that required with steam alone; and secondly, because it 
seems improbable that, with the pressing demand for 
greater steaming radius, any coal space will be given up 
to machinery, even though the coal consumed by auxilia- 
ries is reduced. If the relative weights of equipment for 
steam and electric driving are necessary as above stated, it 
may well be feared that the introduction of the electric 
motors and dynamos for the work is to be a slow and 
uncertain change, but it can easily be shown that such is 
not the case. The solution of this entire question, the 
proven efficiency and reliability of electric driving being 
granted, depends directly on the test of weight for the 
electric and steam equipment, and by this test the future 
applications of one or the other must be largely decided. 

The weights usually quoted in matter on the subject 

of electric driving are for engines and dynamos of about 
the same construction as is common in those machines 
for use on land, in which cast iron is largely used, a metal 
having less than one-half the value of wrought iron and 
steel in strength and magnetic properties. The extended 
use of cast iron in the main engines and other machinery of 
warships ceased to be good practice some years since, and 
there is no good reason why driving engines for dynamos 
and electric motors should not be constructed with 
special view to light weight for use on ship-board. The 
great weight of electric equipment and its driving engines 
on board warships is probably due to the fact that while 
the main engines and machinery in war vessels are 
usually built on plans of the Government engineers, or 
under their rigid specifications as to materials and 
weights, the electric equipment has been substantially 
the same as that in common use on land as to materials 
and construction. It is true that the Navy regulations 
limit the weight of engines and connected dynamos 
complete to one-third of a pound per watt of output, or 
746 + 3 = 248°6 1b. per horse-power output ; but this speci- 
fication amounts to but little, as manufacturers can ill 
afford to make generating sets heavier than this, since 
even cast iron is costly in large quantities. When up- 
wards of 500 dols. per ton is paid for armour-plate, main 
engine shafts are forged hollow, and all the general ma- 
chinery in warships is designed for the required strength 
with minimum weight, there seems no good reason why 
electric equipment should not be required of the smallest 
weight consistent with the best results, without regard 
to any slight increase in cost. The truth, perhaps, is 
that electrical machinery being of comparative recent 
use in the Navy, has not received that attention from 
Government engineers that has been given to other 
branches, The efficiency of electric equipment for 
driving auxiliaries on warships has been placed at higher 
figures, but the writer believes the following to be as good 
results as could regularly be attained in practice. 

Combined compound engines and dynamos may be 
expected to have an efficiency of about 80 per cent. if 


load. Above efficiencies give for the ratio of power 
delivered by motors to the indicated horse-power of 
engines, as °8 X ‘8 ='64, or 64 per cent. 

Any good compound engines should develop indicated 
horse-power at the rate of 1-horse power on 20 lb. of 
steam per hour, and an allowance of 25 lb. steam per 
horse-power hour, in consideration of some under-loading 
and other losses, is liberal. At an average of 25lb. of 
steam per indicated horse-power hour, and a combined 
efficiency of 64 per cent., the steam consumed per horse- 
power hour delivered by the electric motors is found 
by 25 + 64 = 39]b., or only 89 + 119 = ‘328, or about 
33 per cent. of the steam required for steam-using aux- 
ilaries in the Minneapolis test. Stated in another way, 
the electric equipment would saye 119 — 39 = 80]b. of 
water per horse-power hour delivered at the motors. 
Taking the capacity of auxiliary equipment in a battle- 
ship at 2400 brake horse-power, it may be safely assumed 
that not more than one-half this auxiliary capacity will 
be in use at any one time, or 1200-horse power delivered. 
With line and motor combined efficiency at 80 per cent., 
the power required from dynamos will be 1200 + ‘80 = 
1500-horse power, and that from engines 1500 + ‘80 = 
1875-horse power, combined engine and dynamos efiici- 
ency being 80 per cent. 

At the Government limit of 248°6lb. per horse-power 
output from dynamos of generating sets, the weight of 
engines and dynamos to deliver the 1500-horse power 
will be 2486 x 1500 = 872,900lb. The weight of 
medium speed motors, as commonly made, may be taken 
at 100 lb. per brake horse-power output, so that the total 
weight of the 2400-horse power for auxiliaries will be 
2400 x 100 = 240,000 Ib. 

The weight of steam engines driving auxiliaries in 
warships will probably average 125 lb. per brake horse- 
power, and in many cases they exceed this figure. The 
weight of 2400-horse power engine capacity at 125 lb. per 
7 iain is 2400 x 125 = 300,000 Ib. for the steam 

rive. 

Summing up above weights, the following results for 
a ship plant to deliver 1200-horse power to auxiliaries 
aggregating 2400-horse-power total capacity :— 


Lb. 
Total weightergines and dynamos todeliver 1500-horse 
Total weight electric motors ... ... «240, 
Total weight of electric equipment 612,900 
Total weight steam drive for 2400-horse power ... 300,000 
Excess of electric equipment over steam engines 312,900 


All comparisons between the machinery required by 
the two systems that have come to the writer’s notice 
stop at the point just reached, and thereby overlook a 
very important factor in total weight. 

It has been shown above that the saving of the electric 
over the purely steam drive is 80 1b. of steam per hour 
for each horse-power delivered to auxiliaries, so for 1200- 
horse power delivered to auxiliaries the hourly saving in 
steam with electric driving is 80 x 1200 = 96,000 lb. 
A low figure for the weight of boilers and attachments is 
5 lb. per Ib. of steam per hour capacity, so that the 
boiler equipment for the 96,000 lb. steam required by 
direct steam driving over that for the electric is 96,000 x 
5 = 480,000 lb. additional. As the total boiler capacity 
necessary for the main engines must be had at the same 
time the total boiler capacity for the auxiliaries is wanted, 
the total boilers in the ship must be the sum of these two, 
and the 480,000 Ib. in boiler capacity above mentioned 
can be omitted with electric driving. A proper amount 
of feed-water must be carried for the main engines in 
addition to that for auxiliaries, so that the 96,000 lb. 
of feed-water required by direct steam driving over the 
electrical per hour may also be omitted from the ship, 
since water would not te returned to boilers more than 
once per hour. Taking these weights of boiler plant and 
feed-water saved by the electric system in connection 
with the figures above found gives the following :— 

Lb. 

Weight of steam driving of 2400-horse power capacity 300,000 

Extra weight of feed-water required ... ... ... ... 96,000 


Total for steam driving not required in electric ... 876,000 
Total for electric driving ... ... ... . 612,900 


Saving in weight by electric driving... . 263,100 


From this it is evident that electric driving, instead 
of being so heavy, compared with direct steam as to 
forbid its introduction, actually effects a saving in weight 
equal to a large part of that of engines in direct 
steam driving. But the comparison is not yet complete, 
since the weights stated above for the electric system are 
based on those common in land plants, and it is by no 
means necessary or desirable to use such heavy machines 
on board ship as the present navy regulations allow. 
It is interesting to note in some detail by what con- 
structions the weights of driving engines, dynamos, 
and motors may be reduced. Compound engines, 
as now offered by most makers, weigh from 100 lb. 
to 150 lb. per indicated horse-power complete, in- 
cluding the extended bases to receive dynamos. Frames, 
bases, and cylinders of these engines are mostly 
of cast iron, while crank shafts, connecting-rods, 
and piston-rods are of solid forged steel or steel castings. 
The improved construction desirable for light weight 
involves the substitution of steel castings for cast iron in 
bases and cylinders on account of its greater strength, 
hollow forged steel frames in place of cast iron, and hollow 
forged steel crank shafts, connecting-rods, and piston- 
rods for the solid steel forgings and castings now used for 
these purposes. The lighter construction of connecting- 
rods, piston, and piston-rods, makes the high rotative 
speed so desirable for dynamos more easily attainable. 
The net result of such improvements on compound 
engines is to reduce their complete weight, with extended 


A few engine builders have made use of this improved 
construction for light bem 4 and with their general 
requirement for marine work there is no reason why this 
method of building should not become common. A good 
illustration of several of the features of construction is 
found in the drawings for new W.S. battleships, 
Nos. 10, 11, and 12, shown in Commodore Melville’s 
recent report. The weights of most electric generators 
offered for direct connection varies with different makers 
from about 100 Ib. to 150 1b. per kilowatt, or from 75 lb. 
to 1121b. per horse-power output at the brushes. 

Many of these dynamos for direct connection have 
cast iron armature spiders and magnet frames, which 
should be replaced in an improved construction for light 
weight by steel castings or wrought iron forgings. The 
proportions of many dynamos offered for marine work 
should also be so changed as to shorten magnet cores 
and increase somewhat the per cent. of copper compared 
with iron, as in this way the total weight of many 
dynamos can well be reduced. With the improvements 
above indicated the total weight for direct connected 
marine generators may be readily reduced to not more 
than 75 ib. per kilowatt, or 57 lb. per ngs td output 
at the brushes. Seventy-five pounds per kilowatt out- 
put by no means marks the ultimate of improvements in 
the matter of weight, but is an actuality of material already 
attained by some large makers in their regular machines. 
Improvements to reduce the weight of small and medium- 
sized motors, as in the case of large dynamos, is to be 
attained by the substitution of steel castings and wrought 
iron forgings for cast iron, and in this way a weight of 
not more than 75 lb. per brake horse-power capacity can 
easily be attained, and has, in fact, been surpassed in a 
number of cases. 

With an efficiency as above of 80 per cent. for the 
engine and electric-generator combined, for each horse- 
power of electric energy delivered at the brushes the 
engine must develope indicated horse-power. 
The weight of engine per horse-power delivered at the 
dynamo brushes will therefore be from the above 
1:25 x 60 = 75 lb., and with the weight of dynamos at 
57 lb. per delivered horse-power, the complete weight of 
generating set is 75 + 57 = 132 1b. per horse-power of 
electric energy or 132 + 746 = 0°17 lb. per watt output 
at brushes, instead of 0°33 lb. per watt or 248°6 lb. weight 
per horse-power output at dynamos as allowed by the 
Navy limit. That these reduced weights are not too low 
is shown by the fact that they are slightly bettered at 
this time by makers who have adopted the improved 
constructions above indicated in some sizes, while at 
least one large manufacturer who still uses cast iron for 
engine bases, frames, and cylinders, offers regularly for 
marine work agua sets weighing about 160 lb. per 
kilowatt, or 120 Ib. per horse-power output at the dynamo 
brushes. With the improvements above outlined fully 
carried out, there seems no reason to doubt that the 
regular weight of combined compound engines and 
dynamos for marine use can be reduced below 100 lb. 
per kilowatt, one-tenth lb. per watt or 75 lb. per horse- 
power output of electrical energy at the dynamo 
brushes. 

Basing weights of electric plant equipment for a first- 
class battleship on actual attainments, as above pointed 
out, instead of the more common practice and the Navy 
limit, the weights of electric driving will be as follows :— 


Lb. 
Weight engines and dynamos to deliver 1500-horse 
eight -horse power capacity electric motors = 
200x7b=... 


Weight of driving engines, dynamos, and motors= 378,000 
Weight of 2400 brake horse-power steam engines 


Weight of extra boilers required as above found =... 480,000 
Weight of extra feed-water required as above = ... 96,000 


drivi uipmentnot required by electric =. 876,000 
Saving in weight by the electric equipment = ... 498,000 

Instead, therefore, of the prohibitive weight, or one 
two and a-half to three times that necessary for direct 
steam drive, electric driving actually saves a weight of 
total equipment greater than the total weight of small 
engines used for auxiliaries without electric equipment. 
It will be noted that above figures for the saving in 
weight do not include the difference in coal burned by 
steam and electric driving, though to be entirely fair to the 
electric system this should be considered, the reason for 
omitting the weight of saved coal being that it seems 
hardly probable that the amount of coal will be 
reduced, even though some is saved from auxiliaries, as 
there is great need of more for main engines than 
it is at present possible to carry, since much of the value 
of a battleship depends on the distance she can travel ata 
given speed without recoaling. There is, however, one 
particular in which the weight of coal saved by use of 
electric driving must be considered—namely, its cost, as 
this has a direct bearing on the possible saving with the 
electric equipment. The electric plant will perhaps cost 
more than the direct steam system, and it should be noted 
whether the saving in coal offers a suitable inducement 
for the increased investment. 

One writer has said that ‘‘ The first cost of the electric 
system would be about three times that of the steam 
system,” and that “‘ The electrical system could not be 
expected to pay for its increased first cost in less than 
five or six years of constant use.” How accurate are 
these statements may appear from the following :—The 
use of auxiliaries in ships is intermittent, but from the 
best data at hand an average use of one-fourth their total 
capacity for twenty-four hours daily seems a fair esti- 
mate. Direct steam-driven auxiliaries of 2400-horse 
— capacity, on the basis of one-fifth average load 

uring twenty-four hours per day, consume, at the rate 


found in the Minneapolis test, steam to the amount of 
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(2400 + 5) xX 24 xX 119 = 1,870,8801b. daily, which at 
8 lb. of steam per Ib. of coal burned, requires 1,370,880 
+ 8 = 171,360 lb., or 171,860 + 2240 = 76°5 tons of 
coal daily. 

For electric driving, taking only 39 lb. of steam per 
horse-power hour at the motors as above, the steam 
consumed on the same assumption for average load is 
(2400 + 5) X 24 X 39 = 449,280 Ib. daily, which as above 
amounts to 449,280 + 8 = 56,1601b., or 56,160 + 2240 = 
25 tons of coal per day. The saving in coal for this 
case by electric driving is then 76°5 — 25°0 = 51°5 tons 
per day, which at so low a price as 6 dols. per American ton 
amounts to the sum of 57°5 x 6=845.00 dols. Cost of 
equipment for above electric plant on battleship may be 
fairly taken at the following figures :— 


Dols, 
Compound engines and dynamos to deliver 1500- 
horse power at 50dols.= 75,000.00 
Electric motors to deliver 2400-horse power at 
Electric wiring and fittings for above = 50,000.09 


Direct steam driving requires 96,000 1b. more steam 
per hour than electric driving, as found above, and 
taking the cost of boilers and fittings at the low price of 
fifty cents per pound of steam per hour capacity, these 
additional boilers will cost 96,000 x 0°5 = 48,000 dols., 
and the 2400-horse power capacity of small steam engines 
at 20 dols. per brake horse-power will cost 2400 x 20 = 
48,000 dols.; making a charge of 10,000 dols. for the extra 
steam piping of direct steam driving, brings its total 
cost up to 106,000 dols. 


Dols. 
The total charge for electric equipment =... ... 185,000.00 
” steam ” =... ... 106,000.00 
Additional cost of electric equipment= ... ... 79,000.00 


Cost of fuel alone for the steam system was found above 
to be 345 dols. per day more than that for the electric sys- 
tem, and this saving by the electric equipment amounts, 
therefore, to 345 x 365 = 125,925 dols. per year, so that 
the extra cost of electric system can be paid for out of 
the coal saved in about 79,000 - 125,925 = 0°62 year, or 
less than seven months. A just appreciation of the 
facts on which the above figures are based seems certain to 
result in the rapid adoption of electric driving for auxiliaries 
throughout the navies of the civilised world. 

Inspite of the great advantages as to weight and efficient 
operation inherent in the electric system for warships, 
the navies of the United States and of the world are slow 
to avail themselves of it. So far as the writer is informed, 
the first complete electric driver of auxiliaries is yet to be 
installed on a first-class battleship, and in most cases the 
electric system is confined to a few of the less important 
auxiliaries. To illustrate how generally steam is still 
used to drive battleship auxiliaries, the following data 
concerning the United States sea-going battleship Iowa 
have been taken from the account of her contract trial by 
Passed Assistant Engineer J. M. Pickrell, U.S. Navy, 
and printed in the Journal of the American Society of 
Naval Engineers of August, 1897. 

The Iowa was contracted for at a price of 3,010,000 dols., 
her length on water-line is 360ft., beam 72ft. 2°75in., and 
displacement corresponding to normal draught 11,340 
tons. On trial trip the Iowa’s main engines developed 
11,834-horse power, and though the auxiliaries in use at 
that time developed only 236-horse power, there is good 
reason to think that the total horse-power of auxiliary 
equipment is about 2500. Aside from the main engines 
there are eighty-four auxiliaries in the Iowa, with a total 
among them of 146 steam cylinders. 

From the Minneapolis tests and the similarity of ope- 
ration of auxiliaries on different warships, it is fair to 
assume that these 146 steam cylinders will consume 
about 1191b. of steam per horse-power hour, instead 
of the 35 1b. to 40lb. per horse-power hour that would 
be used in compound engines for the electric system. The 
electric plant of the Iowa includes four generating sets, 
each with capacity of 300 ampéres at 80 volts, or 24 kilo- 
watis, a total of but 96 kilowatt capacity for the four 
sets. Each generator is direct-connected to a simple 
two-cylinder engine, each cylinder being 10}in. diameter 
and 5in. stroke, running at 400 revolutions per minute, 
and using steam at 80 1b. pressure. 

Each generating set complete—engine, bed-plate, and 
dynamo— weighs about 8500lb., or nearly 35 lb. per 
watt of output. These generating sets supply current 
for about 500 incandescent lamps, four search lamps, 
and the following electric motors :—Two electric motors 
of 2-horse power each are used to drive fans that ventilate 
the dynamo-room ; four motors of }-horse power each 
are used to drive portable fans which exhaust air from 
various compartments; eight motors of 7-horse power 
each work the ammunition hoists in the 8in. turrets ; and 
seven other motors of about 5-horse power each are used 
on ammunition hoists in other parts of the ship. 

The Iowa, then, may well serve to illustrate the lack of 
electric plant and motor driving rather than what sound 
reasoning shows can and should be done in this direction. 
This high-grade sea-going battleship with modern arma- 
ment, from her 12in. guns down to those of rapid fire; 
with an armour belt of Harveyised steel 14in. thick, and 
with main engines triple expansion, and a water con- 
sumption of probably less than 20 lb. per horse-power 
hour, is using 146 steam cylinders for auxiliaries that 
are quite certain to consume more than 100 Ib. of steam 
per horse-power hour. 

The worst feature of these conditions is that they 
exist when it can be certainly shown by calculation and 
from actual plants on land that an electric equipment 
would do the same work with less than 401b. of steam 
per horse-power hour, and have less weight. Yet the 
Iowa has not been selected as a particularly bad example, 
but simply as a fair example of the great lack of electric 
power equipment in the navies of the world. 

To sum up the case for electric driving in warships the 
following facts are pertinent :—The electric motor, for 


hard and continuous work at all stages of load and over- 
load, is in no way second to the steam engine, as shown 
by the tens of thousands of motors in use for electric 
traction under street cars, exposed to mud and water in 
all kinds of weather and to most severe over-loads that 
would stall an engine in the same place and of equal 
rated capacity. Electric wires cut by shots in time of 
action simply put the apparatus to which they serve 
current out of use until the break is made good—usually 
but a matter of a very few minutes—while a steam pipe 
cut under the same conditions would be a serious menace 
to life in a close compartment, and would require much 
more time for repairs. Electric wires are so small and 
their temperature so nearly constant that they may be run 
about the ship with much less inconvenience and danger 
to other constructions, as men’s quarters and water-tight 
compartments, than is the case with the much larger and 
hotter steam pipes. 

For the same combined capacity of auxiliaries the 
complete weight of driving equipment from boiler to 
motor is less by a large percentage with electricity than 
with steam as shown above. The electric system will 
deliver a horse-power hour to the driven machinery with 
less than four-tenths the coal consumption necessary 
where individual steam engines are used. 

The net result with the electric equipment, all other 
things being equal, is ‘a lighter ship or greater coal 
capacity, a greater steaming radius or higher speed, and 
for ordinary operations in times of peace a material 
reduction in the yearly expense for coal. Of what value 
these features are to a great navy in peaceful maintenance 
or aggressive warfare, those whose positions impose the 
obligation may well decide. 


THE BULLFINCH DISASTER. 
No, IL. 


In our last impression we illustrated the connecting- 
rods of the Bullfinch and Dove, and those of several other 
destroyers, and we explained that two opposing theories 
to account for the failure of the rods in the Bullfinch had 
been advanced. Mr. Seaton, representing Earle’s Ship- 
building Company, held that the material of the rods was 
in fault. Mr. Petronius Hodges, manager of the steel 
works where the forgings were made, representing Messrs. 
Cammell, held that the material had passed every test, 
and was quite excellent. We have already dealt with 
Mr. Seaton’s side of the case. We have now to put Mr. 
Hodges’ views before our readers; but before going further 
it will be well to define Mr. Seaton’s position exactly by 
quoting his words. In reply to Mr. Kent, Mr. Seaton is 
reported to have said, ‘I think the material is at that 
point.” Mr. Kent: ‘ Defective?” Mr.Seaton: ‘The 
word defective may be taken in various ways. I main- 
tain that the material at that point of the connecting-rod 
transversely did not behave itself in the same way as the 
samples tested by the Admiralty overseer. It has not 


little more than 5cwt. each, were got. A sixth ingot of 
71 cw&. 3qr. gave four more 5 cwk. forgings. The ayer 
weight of each forging with the test pieces left on wag 
5 ewt. Oqr. 131b., and with the test pieces cut of 
4cwt. 1qr.191b, From this it will be seen that in qlj 
cases at least one half the ingots was rejected. ach 
ingot was first forged into a slab under a 12-ton steam 
hammer, and a large portion of it cut off and treated 
as scrap. The sound portions retained were then te. 
reforged into blooms 16in. by 16in. by 10hin. thick . 
a porter bar about 5in. diameter, and 3ft. long 
being worked on one end. Each of these slabs then went 
to a three-ton steam hammer, and from it was forged g 
rough connecting-rod, with a test piece attached at the 
fork end. The forging was of sucha shape that although 
the T piece for the big end and the lump for the fork 
were at right angles, the rod was not twisted in the forge 
—as crank shafts often are—and we may add here, in 
reply to more than one suggestion which we have received 
that from first to last the rods were never tempered or oil 
hardened. After they had been forged they were apn. 
nealed very carefully in the usual way. Mr. Hodges 
explained that the test pieces left on the rod forgings 
were very large—some 6in. square. If they were smaller 
the Admiralty inspector might say that there was more 
work put into them than into the rods under the hammer, 
and that the test pieces would be better in consequence 
than the rods. As to quality, Mr. Stubbs, the forge 
manager, said that his principle was to make a special 
charge to meet Admiralty requirements ; to keep the ingots 
stocked, and to select from them as orders came in, 
Asked by the Coroner how he was able to form an opinion 
as to which would be satisfactory, Mr. Stubbs replied :— 
“From the high quality of the metal I use for the 
manufacture of these ingots; only Swedish pig iron of 
the highest quality, and what I call scrap steel being 
used. I judge by the raw material in the raw state. All 
the ingots have exactly the same construction in the 
same charge. I should make probably at one charge 
fifteen or sixteen ingots that would weigh each 24 cwt., 
and two or three ingots of standard form, which would 
weigh 3 tons 10 cwt. or 4 tons each.” Mr. Johnson, 
hammerman, said that of each ingot at least 30 per cent, 
at the top and 3 per cent. at the bottom must be cut 
away, which leaves, according to the Admiralty require. 
ments, 67 per cent. only of the ingots for use. 

We have now traced the manufacture down to the 
completion of the finished forgings. These were about 
one-fourth of an inch too large all over, to allow for ma- 
chining. It must be understood that they were not again 
heated or hammered. The annealing to which we have 
referred was the final process. They were next sent to 
be tested. The test blocks were cut off and samples cut 
out of the test pieces. In this case it is very certain 
these were all light at the fork ends, and the tests were 
carried out to the satisfaction of the Admiralty inspector. 
Appended is the report of the tests of the sixteen rods of 
the Bullfinch and the Dove. 


This is to certify that the following Tests have been made on sixteen connecting rods yor H.M.T.B. Destroyers Bullfinch and Dove, hy 
Mr. C. Dawe, Admiralty Overseer. Tensile 30/37 tons ; Elongation 27 per cent. in 2in.; Bends 180 deg. over fin. radius :— 


| Dimensions of Test | 
Piece. | 


Breaking Strain. Dimensions at | Elongation. 


| 
Date. | Mark or Number. 
| 


Point of Fracture. | Retuction 


| Size. | Area. | In Ibs. | Area, | Pernt. | gin, (Per cont. 
Y.S.W. | | | 
1896. 12,924 | | 
Sept. 22 | C. 313 | | 37,000 33°03 “204 | 30°0 
Nos. 1, 11, & 12 | | | 
39,200 | 35°00 -57 “255 49-0 | “62 | 31-0 
| | | 
92 39,200 35°00 6) *282 43°6 | 32°0 
0. 7 | 
C. 30 36,600 32°67 “58 *264 47°2 6h 32°0 
Nos. 3, 4, 5, & 6 
Oct. 13 I. 92 ” 38,60) 34°46 “59 ‘273 45°4 62 31°0 
Nos, 8 & 9 | | 
Nov. 4 C. 201 (No. 1) » | 984,700 30°98 “229 || 36°0 
Nes. 10, 13, 14, 15, & 16 | | 
C, 201 (No. 2) | | 34,400 30°71 35°0 


Benders all bent to the required angle. 


the same physical qualities. I only say that because the 
dockyard word ‘ defect’ means a very trifling thing, but 
it means more to other people.” Mr. Kent: “‘ You say, 
in your opinion, it is rather due to material than design.” 
Mr. Seaton : “ Yes.” 

We have now to consider how the steel from which the 
rods were made was produced. The rods were forged 
from ingots of open hearth steel, each cast representing 
about 25 tons. Several ingots were used, as a matter of 
convenience some much larger than others. In the 
early part of 1896 Messrs. Cammell entered into a contract 
with Earle’s Shipbuilding Company for sixteen connect- 
ing rods, to be made according to specifications and draw- 
ings which we published in our last impression, and to 
cost £21 each. The order for the steel was sent from the 
Pennistone branch by Mr. Hodges, to the Grimsthorpe 
works of Messrs. Cammell and Co., and ran as follows: 
“To the manager of Charles.Cammell and Co., Limited. 
Please supply for the use of the Yorkshire Steel and 
Iron Works, ingots of 24 cwt. each, paint marked 
Y.S.W. 13,934, to stand Admiralty test, 30 to 
37 tons, 27 per cent. elongation in 2in., bending 
test 180 deg. 16th July, 1896.” The Yorkshire 
Steel and Iron Works is another name for the 
Pennistone branch. As a matter of fact, sufficient ingots 
of 24 cwt. not being available at the moment, other 
ingots were used. Two ingots of 24 cwt. each were sup- 
plied. From one of these two forgings each 5 cwt. 1 qr. 
were made. From the other, two forgings, each weigh- 
ing 5 cwt., were made. A third ingot weighed 23 cwt. 2 qr., 
and from that two forgings, weighing each a few pounds 
over 5cwt., were made. From a fourth ingot, weighing 


23 ewt. 2 qr., two 5cwt. forgings were produced. The fifth 
ingot weighed 70cwt., and from it four forgings, weighing a 


CHARLES CAMMELL AND Company, LIMITED. 


The analysis of the metal is as follows :— 


Charge No. | Carbon. Silicon Sulphur. Phos. Man. 
C. 304 32 -1s1_ -o26 | -o37 | 
C. 92 | “854 199 -o19 | 
C313 | 827-008 | 049 | 


We think it will be admitted that if this steel was not 
excellent, it is difficult to define anything much better. 
Notwithstanding its great tensile strength, it behaved 
like a mild steel of about 30 tons or less. There is 
only only one point left in doubt, and that is the elastic 
limit. But there can be no question, we think, that the 
maximum fair stress to which the rods were sub- 
jected must have been far within the range of elasticity 
of the steel. With the evidence before us, Mr. Seaton’s 
theory that the metal was not suitable, or not good in 
general, vanishes into nothingness; and we can only fall 
back on the assumption that the particular forgings of which 
the broken and cracked rods were made were “ reedy,” 
or otherwise unsound ; in a word, structurally weak and 
unlike the tested metal in that respect. But the drilling 
of the hole through the length of the rod removed the 
possibly defective centre ; and absolutely no evidence 
was adduced at the inquest to show that “ reediness ” or 
flaws of any kind existed other than the actual cracks, 
which are supposed to be not the cause but the result of 
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+a] imperfection. Under the conditions the only 
congenita! ous is that the rods were changed; that, in 
ceed Mr. Seaton did not get the rods made by Messrs. 
Cammell. We do not fancy that this theory will hold 
water for & moment. It is true that Messrs. Cammell’s 
original numbers, as stamped on the forging, were missing 
from three of the rods which failed; but that seems to 
us to be merely a coincidence. The history of the rods 
was minutely traced. Cammells sent the forgings to the 
Baker Blower Company in Sheffield, which undertakes 
work of the kind, to be machined. Some of the rods 
were rough turned there. The work went on very 
slowly, and Mr. Hodges continually goaded the Baker 
Blower Company to finish. The rods were seen day 
after day, by Cammell’s representative. Finally Mr. 
Hodges lost patience. He took all the rods away and 
gent them to Messrs. Good and Menzies, of Hull, to be 
finished. They were then close to Earle’s yard, and 
Earle’s people could supervise the work day by day if 
they thought necessary. Messrs. Cammell gave par- 
ticular instructions that the numbers should be preserved, 
and evidence was adduced at considerable length, into 
which we need not go, to prove that Messrs. Good and 
Menzies delivered the rods with the numbers stamped on 
them, to Earle’s, and that at Earle’s the numbers were 
filed off some of them in fitting them up. We have not 
a shadow of doubt that the rods in the Bullfinch and 
Dove are those made by Cammells as described by the 
various witnesses called. 

We have already stated that the evidence was given at 
great length, and we have explained why. We believe 
that we have picked out just those portions which are 
essential to forming a right judgment, and we have en- 
deavoured to state the two opposing views of Mr. 
Hodges and Mr. Seaton with strict impartiality and 
adequate fulness. Our own view of the important ques- 
tion ab issue must be taken for what it is worth. We 
believe that the calculation which gave the maximum 
stress on the metal at 70001b. per square inch is wrong, 
in that it assumes that the whole section of the rod would 
be equally stressed, which could not be the case if one of 
the crosshead pins had more work to do than the other; and 
further, because in quick-running engines with a certain 
amount of necessary slack there are vibratory stresses 
brought to bear from the sudden impact of steam on the 
piston, &c., which cannot at all be calculated. We hold, 
then, that the rod was exposed to stresses considerably 
higher than 70001b.onthesquareinch. Thatthese stresses 
were changed in direction about thirteen times in a 
second; and during the three hours’ run, 140,400 times, 
and that each change was accompanied by a knock or 
jar. We have, then, a steel tube, 3}in. in diameter and 
tin. thick, submitted to a total stress of over 18 tons, 
twice in each revolution of the engines. Stated in this 
crude way, we think that the mechanical instinct 
of most people will tell them that there was something 
wrong in the design. There was not enough metal in 
the thinnest part of the rod. Lastly, we have to con- 
sider whether or not the jar and the stress brought about 
amolecular change in the steel. On this point there is as 
yet no evidence available. None was adduced at the 
inquest, but we believe that an investigation is being 
carried out by the Admiralty to settle the point, so far as 
it can be settled. 

Finally, the fact that the low-pressure rods are quite 
sound is irrefragable proof that the rods which broke were 
not strong enough to do their work. There seems to be 
some reason to believe—and this is a most important 
matter—that when steel is submitted to vibratory or 
concussive stresses it is not trustworthy, however ex- 
cellent it may be at first, unless the |] is very light. 
Thus the high-pressure rods of the Bullfinch might be of 
superlatively good steel, and loaded very lightly as com- 
pared with the testing-house stresses, and yet be much 
too weak for the totally different class of stresses to 
which they were submitted on board the Bullfinch. In 
saying this we do not mean to depreciate steel in any way. 
Its merits are far too well established to be upset now by 
any casualty, but we think that there is a good deal worth 
consideration in the letter from a ‘‘ Yorkshire Puddler,” 
which we published last week, and we venture to hope 
that not & few of our readers will find time to express 
their opinions in our correspondence columns on a 
subject which affects not only engineers but steel and 
iron makers. 


HARBOURS AND WATERWAYS. 


Liverpool.—St. George’s Dock, which was opened in 1771, 
and was reconstructed nearly eighty years ago, has been sold 
to the Corporation. The constantly increasing traffic to and 
from the landing stage has necessitated someimprovement, and 
the removal of the obstruction caused by the existence of 
this dock. On the site of the dock Brunswick-street will be 
continued and a new street made, both leading to the pier 
head. Buildings for the Nautical College and new dock 
offices are to occupy the rest of the space. 

To meet the increasing trade, the Harbour Board are 
about to construct by contract a new branch dock, 690ft. 
long, on the east side of the Canada dock. The depth is to 
be 224ft. below the old dock sill. Single storey sheds, 150ft. 
wide, are to be built on each side of the dock. 

The average increase in the tonnage at Liverpool, from 
1857-80, was 178,000 tons a year ; from 1881-90, 213,000 tons 
a year; and from 1891-98, 270,000 tons a year; while the 
present year, as compared with the previous, shows an in- 
crease of 718,000 tons. The pressure in providing for this 
rapidly-growing traffic is shown by the fact stated at a meet- 
ing of the Board, that it was not possible to find accommo- 
dation for the vessels arriving, and that recently a steamer 
had to lie in the river and discharge her cargo into barges 
because there was no quay space available. 

It is reported on good authority that a syndicate has pur- 
chased the Wallesley pool, with the intention of converting 
it into docks for the accommodation of the timber trade. 
The dock will be exempt, owing to an arrangement made 
Some years ago with the previous owners of the land, from 
dock and town dues. The proposed dock will be half a mile 


in length and 200ft. wide, with a depth of 29ff- The docks 
required are of a simple character, and are estimated to cost 
only £175,000, making the total cost, with the land, £350,000. 
The site is in immediate connection with the Great Central, 
the Midland, the Cheshire lines, the London and North- 
Western and Wirral Railways. 

The Tyne.—Mr. J. Walker, the engineer to the Commis- 
sioners, in his last report on the Tyne Pier, stated that 
divers had been engaged whenever the weather would 
oo clearing away the rubble and displaced foreshore 

locks at the South Pier preparatory to underpinning the 
damaged portions and resetting the foreshore blocks. A new 
Titan crane, capable of lifting 40-ton blocks, has been fixed 
on the pier. One hundred and twenty 40-ton concrete 
blocks have been made, and are now ready for setting at the 
foot of the wall. It is intended to construct on the south 
side of the pier a “‘ wave-breaker” or sloping mound of large 
concrete blocks, placed pell-mell to protect the foundation of 
the wall, and to prevent the sea from excavating the mound 
and undermining the superstructure. The condition of the 
South Pier, owing to the damage done by the storms of last 
winter, is the same as that which existed at the North Pier 
when it first began to yield to the violence of the sea. If 
storms of the same character prevail during the coming 
autumn and winter, Mr. Walker thinks there is reason to 
fear that the pier may give way. 

Manchester Ship Canal.—The last half year’s working left 
a net increase of revenue over that of the corresponding 
period of the previous year of £13,126. The revenue was 
sufficient to pay the interest on the first and second deben- 
tures, and allowed of £10,053 being handed over to the 
Corporation of Manchester towards the amount owing on 
their loan. The company has entered into an arrangement 
with the Mersey Docks and Harbour Board for selling to 
them the Duke’s dock at Liverpool at a price to be settled by 
arbitration, which will provide a considerable sum for carry- 
ing out further improvements on the canal and docks at 
Manchester. During the past half year the import of petro- 
leum had risen from 20,000 to 43,000 tons. The importation 
of iron had increased 20,000 tons. The coasting and conti- 
nental and Baltic trades all showed satisfactory progress. 
The lands on the Trafford Park Estate are being let for 
works which will be the means of bringing additional traffic 
to the canal. The expenses showed a considerable decrease, 
principally due to a saving in the cost of dredging, owing to 
less material being brought into the canal since the tidal 
openings have been closed. An extensive improvement at 
Pomona is in progress which will permit of the berthing of a 
—_ larger number of vessels for which quay spacé will be 
ound. 

Market Weighton Canal.—This navigation has been of late 
years allowed to fall into a state of decay, the tolls no longer 
providing sufficient funds to maintain the navigation. It is 
reported that the trustees intend to apply to Parliament for 
power to close the canal as a navigation, but to this there 
will be considerable opposition by residents along the banks, 
who ascribe the deficiency of funds to bad management. 
This waterway was originally constructed for the purpose of 
draining the low land through which it passes, and was con- 
verted into a navigation under an Act obtained in 1772. 

Caledonian and Crinan canals.—The working of these 
canals during the year ending April last has been satisfactory, 
the revenue showing a considerable increase, and the working 
of the navigation comparing favourably with any preceding 
year in the last half century. The receipts exceed the ex- 
penditure by £1846. On the Crinan Canal the receipts slightly 
decreased, owing to the canal having to be closed for repairs. 
But for this stoppage the result of the year’s working would 
have been satisfactory, as there is no indication of any falling 
off in the traffic. 

German canals.—The canal connecting the Port of 
Emden, on the coast of the North Sea, with the coal and 
iron districts in the neighbourhood of Dortmund has been 
opened, having been eight years in construction. The canal 
from Emden to its present terminus at Herne is 150 miles in 
length, the branch to Dortmund being nine miles long. It 
is capable of taking vessels of 600to 700 tons. At Henrichen- 
burg, where the Dortmund branch passes, there is a rise of 
49ft., which has been overcome by an elevator, the cost of 
which is stated to be £125,000. The lock chamber is 229}ft. 
long, 28°86ft. wide, the depth of water in it being 8: 20ft. 

It was feared that when this canal was opened it would 
seriously interfere with the trade in coal from this country 
by the export from the Westphalian coalfields to the Baltic 
and North Germany. So far this fear has not been realised. 
The coalfields are situated some distance from the canal, and 
the coal is of a quality that will not bear much handling. 
Recently contracts for the delivering of large quantities of 
coal from England to Emden have been entered into, and it 
is now thought probable that, instead of Westphalian coal 
coming down the canal, the English coal may be carried up it. 
A considerable trade in iron ore, pit props, and similar 
manufactured goods and agricultural produce, has already 
been developed in the canal, and is rapidly increasing. 

The canal for connecting the rivers Elbe and Trave is 
expected to be completed in a year’s time. In the meantime 
the river Trave is to be dredged between Lubeck and the 
Baltic sufficiently toenable vessels of large tonnage to reach 
the harbour, the depth to be given between Lubeck and the 
sea being 28ft. By this means and by the new canal it is 
hoped to attract to Lubeck the traffic in heavy goods from 
the interior for export over sea. There are already several 
lines of steamers which run between that place and 
Russian and Scandinavian ports. 

The scheme for connecting the Rhine and the Elbe, although 
backed up by the German Emperor and the Government, has 
been rejected by the Prussian Diet, and is shelved for the 
present. It is stated, however, that the matter will be again 
brought on. 

Havre.—The works for improving this port, for which an 
Act was passed by the French Legislature in 1895, are now 
in course of progress, and it is anticipated that the outer 
walls of the new harbour will be completed in 1902, and the 
whole of the works in 1904. These works comprise the 
formation of an outer harbour covering an area of 148 acres, 
and formed by two walls or moles on the west side of the 
present harbour, the northern wall being 2817ft. and the 
southern 2870ft , with an opening between them of 656ft. 
for the entrance and exit of vessels. This outer harbour is 
to be dredged to 14°76 below zero, giving 34°76 at high 
spring tide. The walls are being constructed with a rubble 
stone base, surmounted by a masonry wall. The blocks 
comprising the centre of the wall weigh from 80Ib. to 20001b., 
those on the outer slopes weigh from one to five tons. The 
wall rises 23ft. above its base, and has a parapet 5ft. wide, 
the top of the wall being 12ft. above high water. The width 
of the wall at the base is 21ft. and at the top 16°40ft. The 


concrete blocks to be used in the construction, composed of 
sea shingle and Portland cement, vary in size from fifteen to 
thirty-five cubic yards. Within the inner harbour a new 
lock is to be constructed 787ft. long, 98°40ft. wide, and having 
29°52ft. on the sill. A channel is to be dredged from the 
deep water of the Roads having 16-80ft. at low water and 
39-47ft. at high water spring tide. The coast at the Point 
of Héve is to be protected by a groyne and sea wall, so as to 
prevent the erosion of the chalk cliffs which afford shelter to 
the harbour. 


CURIOUS EXPERIMENT IN PUNCHING A PLATE. 


AN experiment of a remarkable character took place 
at Todmorden on April ist, 1899, which deserves to be 
recorded. The object was to test practically a view held by 
Mr. Edward Hoyle, that the hydraulic action of liquid in 
a large cylinder through a small one might be employed to 
discharge a projectile with very high velocity and energy. 
The diagram herewith shows the gun employed. A powder 
charge was exploded at the breech end A, and drove liquid 
filling the large bore against the base of a projectile placed in 
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the small bore B, and projected it with extraordinary velocity 
and energy. On the occasion in question the projectile con- 
sisted of a small disc half-an-inch in diameter—fitting the 
small bore—and a quarter of an inch thick, weighing one- 
fifth of an ounce. This perforated an iron plate three- 
eighths of an inch thick fixed at a distance of about 
7ft. 103in. Calculated as a projectile striking, by Tresidder’s 
formula, the almost incredible velocity is obtained of over 
15,000 foot-seconds. 

The inventor expresses himself on tke trial as follows :— 
“The plate was pierced, without using water; one pound of 
white lead answered both for the larger shot and for the 
water cartridge. The charge was six ounces of coarse 
sporting gunpowder, and this would give to the white lead 
a velocity of 1000ft. per second, and the bores being propor- 
tioned as 1 to 15, or thereabouts, the velocity of the steel 
disc would be about 15,000ft. per second. On this principle 
a powerful man wielding a 14 lb. hammer would give a 
velocity to the Lee Metford bullet of 5800ft. per second. I 
aim at along range, and these high velocities guarantee the 
long range as a matter of course. As to firing, if the gun 
was loaded at the breech in the ordinary way, and the 
smaller projectile rammed in from the muzzle at the same 
time—that is, if the loading was done simultaneously from 
the breech and from the muzzle—then I think it would 
not be slow. 

“The theory of the “gun is the theory of the common 
syringe. The gun has a smooth bore for about two-thirds of 
its length, reckoning from the breech; the remaining one- 
third is smaller—one-half, one-fourth, one-twentieth, or any 
proportion that may be desired. This bore is rifled. Suppose 
the bores to be as 20 to 1, and suppose a piston to be 
fitted into each bore, and a quantity of fluid placed between 
the two pistons, then if the larger piston be moved lin. the 
smaller piston will move 20in.; the velocities will therefore be 
as 20 to 1; and this will be the case no matter what 
the velocity of the larger piston may be. Even if the pistons 
be two projectiles, their weights and areas being as 20 to 1, 
the velocity of the smaller shot will be twenty times that of 
the larger one, if the tube will stand, even if the larger shot 
strike the liquid with a velocity of 3000ft. a second, friction 
not being considered. Suppose the bores are as 2 to 1, we 
shall then have two shots with weights as 2 tol, areas as 
2 to 1, and velocities as 2 to 1; the penetration of the smaller 
shot will therefore be more than double that of the larger. 
The larger shot may be semi-fluid ; it will then be blown from 
the muzzle after doing its work on the smaller one.’ The 
above experiment is given as related with the designer’s own 
views and comments. It should be clearly understood that 
these views are in no way endorsed, or the experiment 
regarded as having a significance in practical artillery science. 


ENGINEERS IN THE U.S. NAVY. 


THE Navy Personnel Bill, approved March 2nd, 1899, terminated 
the existence of the Steam Engineer Corps of the U.S. navy, by 
transferring the former engineers to the line and making all line 
officers subject to engineering duty. To carry this law into effect, 
the Navy Department has issued an important general order 
indicating the duties and responsibilities of the officers concerned. 
The order gives a list of officers who are qualified to perform 
engineer duty alone and only on shore ; the next list is to perform 
engineer duty alone, at sea or on shore, until they have qualified 
for the general duties of the line by passing an examination ; unless 
they so qualify, on obtaining the rank of commander they will per- 
form engineer duty only on shore. Certain former engineer officers 
will perform line duty only, but must qualify for such duty after 
March 3rd, 1901. The former engineer officers who do not qualify 
do net succeed to command or the duties of a line officer, either 
afloat or ashore. It is the intention of the Navy Department, as 
far as practicable, to detail officers for the duties of the class to 
which they belong; and commanding officers will not alter these 
details except in cases of emergency. It is also the intention to 
relieve commissioned officers, as much as possible, from further duty 
in charge of engine-room watches, and to have this duty performed 
by warrant machinists, who will act as assistants to the acting 
engineer officers of the ship in all that relates to the care of the 
machinery, boilers and appurtenances, and to perform such duty 
as may be assigned them. The senior engineer officer on board 
will designate to the warrant machinists their routine duties, and 
the latter will stand regular engine-room watches, in not more than 
four watches of four hours each, when the mainengines are running, 
and not more than six hours at any time. These warrant officers 
may, with the approval of the captain, beexcused from watch, from 
‘* pipe-down ” to “all hands,” when the fires are not lighted under 
the main boilers for steaming purposes ; and when the number of 
warrant machinists on duty is reduced below four, chief machinists 
or competent machinists of lower grade may be assigned to — 
room watch duty. These warrant officers, of all grades, wil) have 


an especial mess, and steps are being taken to provide suitable 
additional quarters for warrant officers,—Engineering News, 


835 
VENT 


236 


THE ENGINEER 


Sept. 1399 


—-. 


ELECTRIC LIGHT AND POWER TRANSMISSION 
AT AIGLE, SWITZERLAND. 

Tue installation of electric power at Aigle is particularly 
interesting to engineers who have visited the large central 
stations at Geneva, where the power derived from the river 
Rhone, as it flows from the lake, is utilised to pump water 
toa height of 125 metres, and furnish hydraulic power all 
over the city, ranging from the one-tenth horse-power used 
for watchmakers’ lathes to 100-horse power motors in some 
of the breweries and large factories. Independently from 


cables being connected, so that there is no necessity to shut 

off the current when extensions are required; also to pro- 

vide against a breakdown, separate transformers are used for 

each cable. The inspection-boxes are, as a rule, large iron- 
| cased chambers, fixed in excavations made in the bank at the 
| side of the road; where the lines branch off, sub-trans- 
| formers reduce the pressure to 1000 or 2000 volts, and this 
| is lowered to 110 volts at or near the consumer’s premises. 
| The large area of supply can be judged by the following 
| figures :— 


Fig. 1—CENTRAL LIGHTING STATION AT AIGLE 


this hydraulic transmission there is also a complete system 
of electric distribution ; the streets are lighted, the tramways 
are worked, and electrical power, as well as light, is at the 
doors of all the citizens, separate circuits being used for 
power as the electro-motive force ranges from 500 volts for 
motors up to 40-horse power, and 2500 volts for the larger 
kind up to 100-horse power. The Municipality have fixed 
rates for lighting and power from which a discount is allowed 
at the end of each year in proportion to the number of hours 
thecurrent is used. For instance, very large consumers, such 
as the Tramway Company, obtain their electricity at 12 cen- 
times, or rather over 1d., per kilowatt ; others whose demand 
for current is not so constant pay 15 centimes. 

The installation at Aigle is on a much less pretentious 
scale, but shows how the varied wants of consumers can 
met, notwithstanding the long distances, large area of dis- 
tribution, and the severe competition of the original com- 
pany, who work the electric tramway between Vevey and 
Chillon, and have exclusive rights to supply light and power 
in several of the communes through which the cables from 
Aigle have to pass. 

Fig. 1 is taken from a photograph of the interior of the 
central station at Viragny, a lonely spot in the mountains 
about four miles from the small town of Aigle. Six 
turbines, each of 250-horse power, are coupled direct to the 
six dynamos, each of 166 kilowatts, giving a monophase 
alternating current of 31 ampéres at 5000 volts. The 
dynamos have the exciter on the same shaft and are carefully 
insulated by porcelain bells from the ground, also from the 
turbines, by means of the Raffard coupling, the driving con- 
nections being either of vulcanised rubber or stout rope. 
This plant is used for lighting and power, but there are also 
two turbines for power only, as shown by Fig. 2. The 
method adopted, known as the Thury system, is hardly 
known in Great Britain, and offers the great advantage that 
any number of motors on circuit can be turned off with- 


out having to use by-passes or resistances; the ampéres | 
on the line remain constant, but the electromotive force | 


varies according to the load. The two turbines, each of 
250-horse power, are each coupled to two dynamos of 125- 


horse power, which are wound to maintain a current of 50 — 


ampéres on the line; if few motors are connected the speed 
will be low, but as soon as others are connected the electrical 
governor of the turbine opens the gate by means of the 
solenoid shown placed over the turbine, so that a maximum 
a of 350 revolutions per minute can be obtained, and if 
the whole four generators are in series the electromotive force 
on the line may rise to 6600 volts. We were informed that 
this arrangement of M. Thury has given much satisfaction, 
and that no difficulty has been experienced in maintaining the 
insulation of the coils of the motors, which must be sufficient 
to bear the strain of the greatest working electromotive force. 
The dynamos were constructed by the Compagnie de l’Indus- 
trie Electrique de Geneve. The turbines are of the Systeme 
Cachin and were built at Vevey. 

From the switchboards the mains are carried on triple-bell 
insulators attached to posts, which are specially prepared by 
having a solution of sulphate of copper forced into them, the 
process requiring ten days, the total cost being 13 francs 
each for those 10 metres, 18 francs for 9 metres, and 8 for 
poles 8 metres in length, delivered on the railway trucks at 
Martigny. The longest line is that running to Montreux; it 
is of stranded copper until the high road is reached; the 
electrical motive force being raised from 5000 to 6500 volts 
on the overhead section, but again reduced to 2500 volts for 
the underground mains. Two concentric cables are used, 
laid under the side of the road. At intervals there are 
switching arrangements, which permit of either of the 


Length of mains. Length of service wires. 
Overhead primary 82miles .. -- 0 miles 
Concentric primary ” 7 os 


Transformers.—50 stations for mains, 80 sub-stations. | t ) 
| that the Government intends to appropriate the most 


The current is already supplied to twelve separate communes 
or districts, which at present represent 13,000 lamps; in 
addition to this there is used about 100-horse power in motors 
from the alternating system independently from the con- 
tinuous-current supply—motors in series—which represents 


will be utilised for future extensions of the plant. [y, 

station runs continuously except between the hours of a 
and 3 on Sundays, when the service is cut off to enable an 

repairs on the mains to be carried out; up to the pees 
these have been only replacements of insulators, which are fr¢ 

quently broken by boys who find them convenient objects to 
shy at. In a violent storm last winter several poles were 
partially displaced, but owing to their timber struts they diq 
not actually fall, nor was the service interrupted. “Th, 
company has only been established two years, and has alreag 

entered the dividend-paying stage, and the details of th, 
work reflect great credit on the engineers, who have carried 
it out in a simple but effective manner, at a cost which 
appears to be very low when compared with our clectricys 
stations at home. 


THE PORT OF WINDAU. 


FreQuentLy of late the Russian press has drawn public 
attention to the necessity of improving the condition of the 
port of Windau, a little town of 6100 people on the river 
Windau, directly east of Gothland, and 120 miles north-east 
of Memel. This little Courland port has advantages in 
respect to its position and accessibility in wiater which 
are possessed by no other Russian Baltic port. In view 
of this fact, it is somewhat curious that the place should not 
as yet have been brought up to date from a commercial point 
of view, while immense sums of ‘money have been expended 
upon other harbours, such as Reval and Libau, although 
these latter harbours, so far as position is concerned, cannot 
be compared with that of Windau, which, even in its prescnt 
neglected state, presents exceptional advantages. Its brcad 
and deep estuary is navigable even by the largest ocean-going 


| Windau but a question of time. 


steamers ; the mouth of the river is 100 fathoms in width, 
and in places even 150, and the depth of the river is from 
25ft. to 40ft. at a distance of seven miles from the sea, 


, Where necessary, dredging operations can easily be canied 
| out. 


In again bringing forward.the claims of Windau to be pre- 


| perly dealt with, the Herold makes the following remarks ;— 
| ‘If we take into consideration the fact that the port of 


Windau does not freeze in winter, that it affords sufficient 
room for sheltering a great part of our Baltic Fleet, and that, 
thanks to its extensive quays, the rapid loading and di: charg. 


| ing of cargoes is possible, we see clearly that all the c ndi- 


tions are present for making Windau a first-class Russian 
harbour, and the time is not far distant when this will come 
about. The immediate question is that of ensuring adequate 
railway communication as called for by the growth of the 
port, and this question may be regarded as already solved. The 
Moscow-Rybinsk-Windau Railway Company has received per- 
mission from the Imperial Government to include Windau in 
the general railway system of the Empire, and this concession 
will naturally make the proper development of the port of 
The local population has 
quickly foreseen the importance of improving this long- 


_ neglected port, and speculators have already set about buying 
| plots of land along the river-shore, with a view to selling 
| them at a great profit so soon as the place shall be the scene 
| of a growing commercial activity. As many people have 
| applied to take on lease the riparian land, and as the Govern- 


ment has refused to grant such leases, it may be presumed 


suitable site for establishing a shipbuilding yard, and is 
therefore desirous of retaining in its own hands the land 


| which will be needed for that purpose later.” 


Itiscaid that M. de Witte, the Minister of Finance, is 


Fig. 2—TURBINES FOR POWER TRANSMISSION AT AIGLE 


about 150-horse power, and this will shortly be augmented 
by the installation of the electric tramway from Aigle to 
Leysen, which will require 250-horse power. 

The water supply is taken from a stream having its origin 
in the glaciers of the Diablerets; an intake has been formed 
partly of cement pipes 2ft. 7in. diameter and 1200 metres of 
tunnel through the rock, the water being led into a reservoir 
which is 200 metres above the Viragny central station. Two 
wrought iron pipes, 15in. diameter, are run down the face of 
the cliff to the turbines. Only a small portion of the stream 
is utilised at present, the rest escaping as a waterfall, which 


strongly in favour of improving the port of Windau in view 
of its favourable position with regard to the chief industrial 
centres of European Russia. However, the Herold seems to 
have lost sight of the fact that at this moment the Imperial 
Exchequer has to bear a severe strain in other directions, 
and for purposes which more directly affect Rustia’s foreign 
policy. 


Ir is reported that gold-bearing quartz has been found 
in the Isle of Man, ond crushing tests have yielded one ounce of 
gold to the ton of quartz. 
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A NEW TYPE Ov BATILESHIP—THE FRENCH 
HENRI QUATRE. 

Ir is curious that while the launching of the Henri IV. 
in France has been attended with a good deal of trumpet- 
blowing, prophecy, and what not, the affair has produced 
next to no notice in this country, and such little attention 
as it has received has been confined to irrelevant remarks 
to the effect that the ship has broken no record in con- 
struction. Yet—for the present, at any rate—the Henri 
IV. marks an epoch in French naval construction of little 
less importance than the launch of La Gloire, the first sea- 
going ironclad. The Henri IV. is avowedly an experimental 
ship, and one of which great things are expected, and 
which, if as successful as anticipated, will be adopted as 
the standard model for finality in battleship construction. 
If she is a success, other ships may be constructed larger 
and heavier, but they will be identical intype. Hereinis 
surely a matter of some moment to us, even apart from 
the ordinary interest that attaches to such a revolutionary 
design. For, mixture of the circular Russian ironclad 
Vice Admiral Popoff, of the Inflexible, and of the modern 
Bouvines as the Henri Quatre is, she is none the less, for 
the French, an absolute revolution. She marks, amongst | 
other things, the abandonment of the sky-scraping super- 
structure to which the French have so long adhered ; she 
marks also a “ throw-back”’ in design, a throw-back 
to the later seventies. 

Let us first consider the ship’s measurements, the pro- 
portions in which finality is chiefly sought, comparing 
her with the ships she mostly resembles in appearance, 
and with the Charlemagne type that preceded her :— 
Henri IV. Inflexible. Fopoff. Bouvines. 
.. 1899 


Date ... 1876... 1875 ... 1801 ... 1895 | 
Displacement, tons ... 9000 ... 11,80 ... 3550 ... 6610 ... 11,260 | 
Length in feet ... ... 350... 320... 120... 202... 381] 
Draught, feet max.... 23 ... 29... 18h... 24h... 28 | 


The Bouvines, it should be remembered, is 5ft. broader | 
than her immediate predecessor, the Valmy, of the same 
general type. Now the proportions of length to breadth 
in these compared ships are, roughly :—(Circular) Popoff, 
1:1; Inflexible, 4:°3:1; Henri IV., 4°8:1; Bouvines, | 
5:1; Charlemagne, 5:7: 1. 

The —— proportion of length to beam for French | 
battleships has been about that of the Charlemagne | 
hitherto, the Bouvines being the first departure. As 
most of our readers are aware, the Valmy, from which | 
the Bouvines is derived, is a low freeboard ship, com- | 
pletely belted, with a big gun forward, another aft, and a | 
superstructure between. This type did not behave well | 
at sea, so the Bouvines and Trehouart were built with | 
raised forecastles. In this the Henri Quatre directly | 
follows the Bouvines. Where she differs from the | 
Bouvines, and from every other modern ship, is in the | 
fashion of her hull. Like the Bouvines, she has a high | 
forecastle ; like the Bouvines, she carries one big gun on 
this, and the other at a lower altitude aft, but here 
resemblance ceases. Directly the sides leave the imme- 
diate bow they no longer follow the water-line, but a 
straight line inboard, the idea of twenty years or more 
ago, when the Inflexible was built, and abandoned with 
the Austro-Hungarian Kronprinz Rudolf, launched in 1887. 
Experience has taught us that these ships will take 
water on the deck, and that this water is a nuisance in| 


every way. The French claim as a feature of the Henri 
Quatre that, having her decks thus open, she has nothing 


to fear in action from water finding its way on to the | 


lower deck. ‘It can run where it chooses.” 


However, 1899 is not 1876, and for 1876 brought up to | 


date there is more than this to be said. To begin with, 
the Henri LV. is so built that the lower deck slopes away 


aft at an angle sufficient to make the water run fast in| 


that direction. There are holes aft, too, tocarry it away. 
Farther, the armour deck is a different thing now from 
what it was in those days, and the Henri IV. is really 
that “ship upon a raft body ” of which we heard so 
much in past years. She is, to begin with, armour- 


belted, except in the extreme stern, where a bulkhead | 


an energy of about 22,750. This is only about two-thirds 
of our ordinary 12in. wire. Still, it is sufficient to get 
through nearly any armour afloat at 1000 yards or more. 
Over the after big gun a 5°5in. quick-firer is mounted. 
In the battery six more are carried. All have a protec- 
tion of 4in. Harvey, and hence are open to shot from a 
6in. quick-fire gun. However, this 4in. will keep out shell 
from that piece. - 

It is not yet clear whether the rest of the hull between 
the lower and main decks will be armoured; the pre- 


| sumption is that it will not be, since a 9000-ton ship 
‘could hardly, perhaps, carry it in addition to all the other 


armour. Other details the plans and illustrations make 
apparent. 
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FRENCH BATTLESHIP HENRI QUATRE 


takes the place of armour, following the sharp V shape 
of the stern; this V being an addition to her length that 
minimises her paper breadth. To all intents and pur- 
poses the hull is only some 325ft. long, and the stern is 
merely a projection. The thickness of the belt—which 
is Harveyised—varies from 11jin. to Tin.—the war- 
game notation” is given in the plan. This is reinforced 
by acurved armour deck, the deck itself is also armoured, 
the total thickness being 3in. Below the belt is another 
armour deck of lin., specially hardened steel. In addi- 
tion there is, of course, coal bunkers’ protection. 

The big gun turrets are on the French system, with 
9}in. supports and bases and 11}in. hoods. Each carriesa 
10°8 gun, with an initial velocity of 2625 foot-seconds and 


Now, the most casual comparison of the ship with 
previous French models must render obvious the increased 
stability of the Henri IV. There are no enormous 
weights projecting amidships, no huge superstructures 
the destruction of which must affect stability. She is built 
not to capsize. At the same time the vessel offers some 
weak points; the pillars on which the big guns stand are 
a sorry substitute for our huge armoured bases, and per- 
sistent shell-fire around these should leave a somewhat 
top-heavy concern, that forward, at least, might well cap- 
sise with the stress of firing. As for the battery, one big 
shell or a number of 6in. shot would settle the six cen- 
tral quick-firing guns ; the weak point of a concentrated 
armament is accentuated here by the thin redoubt and 
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its comparative narrowness. No doubt screens will be 
fitted inside it, still a single big shell is pretty certain to 
‘‘do up” the whole concern. When all is said and done, 
however, the weakness of the Henri IV. is, perhaps, 
rather on paper than in fact. At sea she is more likely 
to do better than worse than she looks on paper, and 
compared to the generality of French ships she is an 
infinitely smaller target. 

In armament she carries, in addition to the pieces 
named, twelve 3-pounder quick-firers, and probably a 
couple of submerged torpedo tubes. Her exact torpedo 


HENR! QUATRE—END VIEW 


armament seems as yet in some doubt. Comparing he: 
armament with some other vessels of about her tonnage, 
we find that it is by no means excessive ; indeed, itis the 
French who say that English ships carry too many guns. 

The following are the comparisons :— 

Henri IV. Sissoi Veliky. Rostislav. 
Main armament two 10°8in. (A) ... four 12in.(A) ... four 10in, (B) 
S:condary seven 65 5in, (D) ... six 6in. (D) ... eight 6in. (D) 
These are the only modern vessels of displacements any- 
where near 9000 tons. 

All the Henri IV.’s guns are electrically worked. 
Her normal coal supply is 725 tons, the capacity of the 
bunkers is 1100. Nominally, this stands for 7500 miles 
at 10 knots with full bunkers. The Sissoi and Rostislav 
only carry 500 tons with a maximum of 800, anda 
nominal 2000 mile radius. 

She will be fitted with Niclausse boilers. The de- 
signed horse-power is 12,000; there are three screws, 
and the expected speed is 17 knots. With her shape the 
Henri IV. in anything of a sea is likely to be nearer 
12 knots than 17 knots. Vessels on this model—for her 
shape is very akin to the Inflexible’s in many ways—duck 
their noses tremendously in any seaway, and tons of 
water come upon the low decks. How much they will 
get in this way, the French have yei to discover. 


DOCKYARD NOTES. 


In a recent trial, the new French destroyer Hallebarde 
made 27-2 knots in an hour’s trial at full speed. A five 
hours’ natural draught trial produced a mean of 22 knots, 
and her continuous sea spsed is put at this. 


Tue change of armamant for ths French ironzlads Courbet 
and Davastation has been so often alluded to, that most 
peopl believe it to be a fait accompli. They still, however, 
retain their old guns, and next winter are under definite 
orders to make the change. A good deal of interest is felt in 
the matter, and how the four heavy 10°8 modern pieces are 
to be put into and mounted in the redoubt excites consider- 
able curiosity. The new pieces are roughly 41ft. long—they 
are 45 calibres. The old 320 mm. pieces were only 25 calibres 
long, say 27ft., in the Devastation ; those of the Courbet 
340 mm. (13-4in. guns of 18 calibres) were somewhere about 
the same length. Other ballistics of these guns are :— 
Nominal diameter,in. ..108(278mm.) 13°4(34¢mm.) 12 6 (320 mm.) 
ength in calib: es 18 2 
Initial velocity, ft.-tec, 2625 1835 -- 1804 


initial energy, foot-tons 22,750 . - 18,000 17,000 
Weight of projectile, lb. 476 926 -- 760 
Weight of guns, tons .. 35 474 oo" 
Yodel 1893 1875 1870 81 


The gain from the change is not therefore necessarily very 
great. In the matter of weight, the heavier mountings of the 
modern gun will absorb all the gain—perhaps more; while 
the projectile being so much lighter—those given above are 
common shell—more ammunition can be carried. The pros 
and cons, stated roughly, are thus:—At 1000 yards the old 
gun can get through the Majestic’s belt, but will fail against 
that ship’s barbette. The 10°8 might be able to get inside 
the barbette. Neither could get through the Majestic’s com- 
bined belt and armour-deck protection to the engines. On 
the other hand, a shell, nearly half the size of the old one, 
will be substituted, and the odds are always heavy that of 
any given projectile, the hit will be somewhere where a 
thell is wanted. There is, of course, yet another and an 
instructive side to the question, the 108 can penetrate all 
the armour in our Reserve fleet—the Trafalgars, Admirals, 
and Sanspareil—the older pieces cannot. As these are the 
chips that the Courbet and Devastation would have to meet 
in case of war, the change smacks of wisdom, at first sight, 
at any rate. In view of the structural eccentricities of the 
Admiral class, it is, however, probably to the advantage of 
these ships; it is shell that will blow them inside out, and-- 
Charles Beresford’s theories are correct —capsize them 
also. 


THE main interest in this Courbet and Dévastation change 
centres, however, in the problem of how guns over 40ft. long 
are to be placed where pieces 12ft. or 15ft. shorter used to 
be. It is not so very long ago that our Admiralty definitely 
stated that the same sort of thing was impossible in certain 
old ships of ours. The French experiment will be watched 
with curiosity on that account. It is only fair to state that 
the official reason where one of our old ships—the turret 
thip Monarch—is concerned, is by no means easy to see. 


The turrets now ccnta‘ning old 25-ton muzzle-loaders are 


JAPANESE T.B.D. 


SAZANAMI 
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quite large enough to carry 10in. breech-loaders, without 
any serious restriction of space. Probably there was 
“some other reason.” In the case of the Dreadnought, 
whose huge turrets could easily take the 10in. B.I. 
and leave plenty of room, and could possibly carry the 12in. 
wire, no ‘ reason ” of any sort for keeping the muzzle-loaders 
has ever been given. 


THE removal of some of the armour belt from the French 
Indomptable and the substitution of 10°8in. guns for her 
old heavy piece, ordered for June, 1898, is just about to 
actually begin at Toulon. At present her belt is some dis- 
tance under water, which somewhat impairs its utility. 


Tue following typical ships have, amongst others, been 
recently added to the Jane Naval War Game :—Battleships : 
Centurion, Canopus, Renown, Poltava, Peresviet, Evertsen, 
Navarin, Fuji, Kearsage. Cruisers: Asama, Diadem, 
D’Entrecasteaux, Bismarck, Hertha, Holland, Kaiserin 
Augusta, Takasago, Chujoda, Dupuy de Lome, Crescent. 
During the past twelve months about 1300 model ships and 
some 50,000 diagrams for use with them are said to have 
been sent out. 


THE Surly trials with liquid fuel have begun again at 
Portsmouth. 


Tue Powerful has left the China station homeward-bound 
for Portsmouth. The Terrible, which will take her place, is 
still at her usual berth alongside Portsmouth dockyard. 


Ir is reported that with a 6in. quick-firer at Shoeburyness 
out of 1000 shots at a target moving at thirty-seven miles an 
hour 970 hits were made. If this report is correct the pros- 
pects before a hostile destroyer in the Thames Estuary are 
not particularly brilliant! Speed, however, is for various 
reasons a very over-rated protection against the quick-firing 
gun; modern quick-firing mountings put the gunner ona 
level with the sportsman shooting birds on the wing. It was 
against the old-fashioned gun, which had to be re-laid every 
time, that speed was such a grand protection. 


JAPANESE TORPEDO BOAT DESTROYERS. 


In a late issue we very briefly noted that the official trial 
had taken place of the fourth, out of the six torpedo boat 
destroyers that have been under construction during the past 
year by Yarrow and Co., Limited, of Poplar, for the Imperial 
Japanese Navy. 

Above we give an illustration of this vessel, the Sazanami, 
as she appeared on her return from her three-hours’ official 
trial, during which she attained the exceptional mean speed of 
31°382 knots an hour. This vessel, like the three that have 
preceded her from her builders’ yard at Poplar—two of which 
have already arrived in Japan and proved themselves excellent 
sea boats—is 220ft. long, by 20ft. 6in. beam, and is propelled 
by twin screws. She is built of galvanised steel of extra 
strength, the longitudinal seams in her hull plating being 
joggled, instead of fitted with the old-fashioned lining strips 
on the frames ; the upper strakes having the rivet heads pro- 
jecting instead of being countersunk, so supporting the plate 
and helping to stiffen it. 

The propelling machinery of the Sazanami consists of two 


sets of four-cylinder four-cranked triple-expansion engines of | 
Messrs. Yarrow’s well-known make; the high and intermediate- | 


pressure cylinders being 20fin. and 31in. diameter respec- 
tively, the two low-pressure cylinders, which are placed at 
the forward and after ends of the sets, are each 34in. diameter, 
all having a piston sroke of 18in. 

Steam is supplied by four water-tube boilers of the Yarrow 
straight tube type. The engines, which are designed to 
develop 6000 indicated horse-power, are balanced on the now 
well-known Yarrow-Schlick-T'weedy system ; their reversing 


being effected by direct action, and not on the so-called all- | 


round system, the action being remarkably quick, and as 
proved in handling them, specially suitable for high-specd 
engines. 

The main steam pipes of the engines are of mild steel solid 
drawn, and are fitted with special expansion joints to prevent 
any working of the ship’s hull putting an undue strain upon 
sd eaten independent of that caused by their expansion by 

eat. 


The ccal stowage of the Sazanami is from 90 to 100 tons, 
sufficient to carry her at a fair speed across the Atlantic. The 


accommodation for ofticers and crew is also «exceptionally good, 
and the lighting throughout is electric. 

A fact specially noticeable in connection with the steaming 
of the ves>el is the ample margin provided in boiler power, 
each boiler being able to supply 100-horse power beyond that 
required to develop the engine power contracted for. This 
feature was specially marked on the vessel’s trial, and is 
proved, as shown in her illustration, by the absence of any dis- 
coloration in either of her four funnels, the paint on which had 
not been renewed since the day she was launched, accounted 
for by the low air pressure necessary when under forced draught 
and the absence of any flaming. 

On the cfficial trial of the vessel, the dead load carried wa3 
35 tons, and the mean result attained, with the engines 
making a mean of 392 revolutions a minute, was a mean 
speed of ship of 31°38 knots an hour, the air pressure in stoke- 
holds being 1gin., and the coal consumption during the three 
hours’ running 154 tons. 


VICKERS’ ARMOUR FOR JAPAN, 


Ox September 1st an 8 in. steel plate manufactured by 
Messrs Vickers for the Japanese armour-clad Shikishima, 
building at the Thames Ironworks, was tested by firing at 
Whale Island. The test consisted of three rounds from 
the 9:2in. gun with Holtzer armour-piercing steel shot 
weighing 380 1b. Two rounds with a velocity of 1700 foot- 
seconds, and the third, if desired, at 1800 foot-seconds 
velocity. The first and second shot only obtained a penetra- 
tion of about 3in., and the third, at 1800 foot-seconds, about 
3zin. The plate showed no cracks, and entirely defeated the 
attack, being thus completely successful. We are at present 
only recording the published report, but hope to get some 
full and authentic particulars of this important trial. 
Apparently the projectiles broke up. The plate is termed a 
special nickel Harvey plate, but we think it probable that it 
was made by the Krupp process. The perforations through 
iron due to the heavier and lighter blows are 17°lin. and 
18-6in. respectively. This would imply figures of merit of 
1°95 and 2°13, which is a severe test, especially when 
delivered by a shot whose calibre exceeds the thickness of 
the plate. As we say, we shall be disappointed if we cannct 
deal more fully with this trial shortly. 


THE CIVIL AND MECHANICAL ENGINEERS’ Society.—On Friday, 
the Ist inst., a party of about thirty members and friends of the 
above Society paid a visit to the Bank Station of the Central 
London Railway to inspect the tunnel and other details in connec- 
tion with the work. They were received by Mr, A. J. Knowles, 
the resident engineer in charge of the section, who conducted 
them over the underground works, pointing out the various 
methods adopted to surmount the difficulties met with in the 
work, and explained the arrangements for working the railway 
when completed. 

ELECTRICAL PosTaL SERVICE IN FRANCE,—A committee of the 
leading French electrical and automobile works has been formed to 
consider a scheme of an electrical postal service all over France 
by means of motor cars. The chief cause of this is the great 
change which communications in Paris will have undergone by 
next year, when the underground railway will be in working order, 
and several new lines added to the Ceinture railway. In addition, 
mechanical power will supersede horse traction on many tram and 
omnibus lines, whilstin the exhibition yearseveral thousands of motor 
cars will be running in the streets. Before the three great 

| carriage companies, the Urblaine, La Compagnie des Petits 
Voitures, and l’Abeille, decided upon this important step, they 
invited a public competition between motor cars driven by steam, 
petroleum, benzoline, and electricity, from which competent 
authorities came to the conclusion that electric accumulator cars 
alone are capable of sustaining the demands of a regular service. 
Such an accumulator car should be able to run 60 kilometres 
without re-charging at an average speed of 15 kiloms. an hour, to 
ascend fair inclines, and be stopped at once even in its speed down 
hill. Some of the cars which competed answered all these require- 
ments, and worked very satisfactorily, too, on country roads, 

is the intention to carry mails by such electric cars between places 
not connected by rail, of which there are thousands all over 
France, and now served by mail carts, The only drawback to 
this scheme is the want of stations for re-charging the accumu- 
lators, and the committee in question has therefore suggested the 
construction of such at convenient intervals, these works also 
serving the neighbourhood with electricity for lighting and other 
purposes, The scheme would also tend to the development of tho © 
electric and automobile industries in all parts of the country. As 
the simultaneous construction of these works and the establish- 


| ment of such a service all over France would require a huge 
| capital, the entrepreneurs have decided to make a trial at first 
| with a line between Paris and Brussels, having such stations along 
| its route, and then togradually extend the system by the experience 
gained from it, 
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LETTERS TO THE EDITOR. 
(We do not hold i o the opinions of our 


THE GLASGOW TRAMWAYS CONTRACT, 


sin,—1 bave read with much interest the leading article and 
sher date in your issue of last week with regard to the engines for 
Glasgow s, The whole question is no doubt a very 
serious one, but as 1 presume the object of the discussion is to 

ct defects and to understand how the alleged deficiency in 
+ aor engineering has arisen, it may not be uninteresting to 
- readers to leave the personal and technical aspect of the 
yyestion on one tide for a moment and try and understand how 
the present osition has come about, ‘ 

In the early eighties the discoveries of the incandescent lamp, 
and a number of other inventions improving the working of 
dynamos and motors, suddenly opened upavastseries of possibilities 

y hat was then the new art of electric engineering, and it 
became manifest to all far-seeing men that great industrial 
development would take place along the lines which these new 
discoveries and inventions opened up. Such being the position, 
there was naturally an inclination to enter into enterprises of an 
electrical character, and the general public holding similar views 
and imagining that the field would be open for development as it 
was earlier in the century for railway and gas enterprises, large 
sums were subscribed—about 15 millions in all, I believe—and 
there seemed every prospect that, what between her inventors, 
her engineers, and her capitalists, the United Kingdom would take 
as forward and prominent a part in the practical development of 
electrical enterprise as she did formerly in that of railways and 
other engineering undertakings. 

What, however, has actually been the case! As soon as it was 
seen that electricity was likely or an important part, the 
Government of the day, represented by Mr. Chamberlain, imme- 
diately passed a measure placing the development of electrical 
enterprise, outside private ground, entirely under the supervision 
of the Board of Trade, who at cence proceeded to draft a most 
strirgent and restrictive set of rules, both as regards procedure 
and for the carrying out of engineering work, which rules have 
since bad practically the force of laws of the realm. Not content 
with this, the Government further plainly intimated that they 
preferred municipal oo to private enterprise in public 
undertakings, and finally they limited concessions to a term of 
twenty-one years, while the terms on which the undertaking was 
to be taken over were so onerous and unbusiness-like that no 
financial men dared incur the risk of oe under them. 

Denied a proper and legitimate outlet, the money which had 
been caheesteadl for electric enterprises was largely frittered away 
and lost, the investing public was disgusted, and matters remained 
comparatively at a standstill for six years, while our American and 
German rivals, without these restrictions, worked away hard all 
the time. 

After six years a few enterprising spirits who had stuck to the 
industry succeded, by strenuous efforts, in getting the term for 
concessions extended from twenty-one to forty-two years, but even 
then they were afraid to attack the obnoxious and unfair purchase 
clause, which still remained as before. 

The Act being thus amended, private enterprise was again 
attracted to the industry, and a number of companies were formed, 
although on a smaller scale than in 1882, These companies 
immediately began to endeavour to get concessions, in London with 
success and in the provinces with less success, though concessions 
were obtained in a certain number of towns, but many of these have 
since been forcibly taken over by the Corporations. Ina large 
pumber of other towns, however, the municipalities opposed, and 
obtained orders themselves, so that in a very large measure the 
money and time of those engaged in endeavouring to develop 
private enterprise was again wasted and their hopes dashed. The 
municipalities who obtained their orders mostly proceeded very 
timidly, or else hung them up for terms varying to as much as 
several years, in order to watch the development of things in other 

laces. 

In the meantime the application of electricity to ae work 
was also coming to the fore, but as is well known, tramway legisla- 
tion, was if anything, more restrictive than electric lighting legisla- 
tion, and the local authorities, — they could not make up 
their minds to do anything in themselves, were even more united 
in blocking private enterprise in this direction than they were in 
electric lighting. 

In this way progress in both these directions was very slow, con- 
sidering the character of the industry, until 1894. _ By this date, 
the immense strides made in America and Germany, both in electric 
lighting and tramway work, began to reach even the ears of Town 
Councillors, and the municipalities having crushed private enterprise, 
at last began to think of making a serious move for themselves. 
In the meantime, however, the slow progress of the industry in 
England, and the uncertainty regarding it had had an unfavourable 
influence on most large manufacturing firms, which were started in 
the expectation of a normal development. For several years 
hardly any of these firms could make any return on the capital 
invested in them, and most of them had to reconstruct and write 
off large portions of their capital as lost, although undoubtedly if 
the electric industry had been left to take the normal line of 
development they would have been successful and prosperous, 

In this way the ———— of twelve precious years were 
thrown away, and the hopes both of those who had entered the 
electrical profession as a calling and those who had invested 
money in it, were largely disappointed. Since this date, 1894, 
there has been some turn of the tide, culminating lately in a too 
rapid flow for the resources of the electrical and its allied industry 
of engine-building, as coming after such a number of years of dis- 
pg Rate and restriction, manufacturers have been very timid 
in launching out ; and the avenues in all directions being closed to 
men of enterprise, they have been unable to find the openings which 
they would readily have done for their manufacturing brethren, 
had circumstances been more favourable, while manufacturers 
themselves have had to timidly follow in the wake of the tasks set 
them by their lords and masters, the Town Councils, The investing 
public also, seeing the way the industry was crushed and the poor 
returns manufacturers could show, have been very chary of 
finding money for manufacturers, whose operations have therefore 
been greatly restricted. 

Thus it has come about that, while there are 20,000 miles of 
electric tramways in America, there are only a few hundreds in 
Eogland, and Germany also far outstrips us in this. In the supply 
of electrical power, also, the development on the Continent and in 
America is enormous, amounting to many hundreds of thousands of 
horse-power, while in this country, except for its use in private 
factories, the development of power supply from central stations is 
almost nominal, and only last session the Government shelved the 
appointment of a Commission which was to have inquired into this 
and other analogous matters, and which would have put the 
industry on a sounder basis, 

In its letter in your last week’s issue The E. P. Allis Co., of 
Philadelphia give with pride a long list of engine plants which they 
are supplying in this country, and it is a well-known fact that 
another large American-company has secured engine contracts as 
Well as dynamos for the Metropolitan Electric Company in London 
and for Manchester, and other places, on almost as large a scale as 
the contract for Glasgow. I could, by taking a little trouble, give 
you a list of electrical plant, and plant connected with it, which has 
come to England within the last three years, the total value of 
which I should imagine could not be much less, including orders not 
completed, than two millions ; and not only is this the case, but 
owing tu the repression of electrical enterprise in England, large 
quantities of electrical plant are also being shipped from America 
and Germany to our Colonies, A great stir has lately been made 
about the importation of a few American locomotives into England, 


in 


and also because an American firm happened to be able to delivera 
bridge quicker than English builders, What, however, I ask you, 
are these matters in comparison with the facts I have put before 
you above 

In its most important development the function of electricity is 
to unite or give a common supply of some necessary to neighbouring 
communities, such as electric light, electric power, or electric tram- 
ways ; consequently it is almost impossible to try even an experi- 
ment on any scale without coming directly in contact with the 
authorities controlling these communities, Until recently it has 
been a maxim of ee undertakings that while they might 
expend money on something of proved utility they were not 
justified in embarking in experiments, however promising, at the 
public expense, such experiments being the legitimate field of 
private enterprise. What between the blocking of private enter- 
prise and the timidity of municipalities, it has thus come about 
that, although in the early days of the industry a great amount of 
experimental work was done in Eogland, and English manufac- 
turers were well up to or in advance of their rivals, since then, 
owing to municipal opposition, experimental work has been 
almost a dead letter in this country. All that could be done was, 
after a Town Council had sent a deputation abroad which reported 
that it had seen tramway or lighting undertakings working nicely, 
to build some machines much on the same lines for them, and it is 
only within the last two years that town councils have plucked up 
their courage to order even engines and dynamos of any size. 

Nine years ago, when | wasin America, the engine and dynamo 

ractice was undoubtedly behind that in this country, and I 

lieve that there was more technical knowledge on this side ; 

but the whole industry has been so shackled in this country that 
those engaged in it have had the exasperating experience of sitting 
by and seeing two rivals shoot ahead, knowing all the while that if 
they had had a fair chance they would have equalled their rivals, 
even if they had not been able to take the leading place. It may 
be said, if this state of things has existed so long, why has not 
more public attention been drawn to it? There are two causes for 
this:—(1) The general but unthinking advocacy of municipal 
enterprise wherever municipalities could do the work. The people 
who hold these views are very powerful, and have found able 
seconders in the daily Press ; but, while arguing on the abstract 
principle of municipal versus private enterprise, they have never 
stopped to consider how in endeavouring to gain their point they 
were crushing the spirit of enterprise which has carried England 
to her present position, and were actually deliberately drivin 
away an enormous industry of the highest and best class, whic 
would have offered employment at good wages, with excellent 
opportunities for advancement, for quite a considerable percen 
of the population of all classes, from the workman to the capitalist 
and consulting engineer. 

(2) The other cause is this. A very large proportion of the 
work which manufacturers do is for the Town Councils, and a very 
large proportion of those in the electrical industry have now for 
some time been more or less directly in the pay of ‘town Councils, 
All these things, which I have mentioned above, have been 
talked over by me with manufacturers and others in the electrical 
industry, from time to time. Manufacturers have all been fully 
aware of what was taking —— but they dared not quarrel with 
their bread and butter. There have, however, not been wanting 
some outspoken utterances on the subject, and in particular Mr. 
J. S. Raworth has again and again called attention to it ; but 
such men have been like voices crying in the wilderness, what they 
have said has been received without attention, even if it has not 
been jeered at. Now, perhaps, the facts are getting sufficiently 
obvious for those in authority to pay some attention to them. 
What is the good of all this fuss about Colonies if they are to be 
mere dumping grounds for other people’s manufactures! How 
shall we retain the position of leading capitalists, if the profits 
and enterprise of what in one form or another will prove the 

atest industry of the day are in the hands of our rivals; and 
i can we, in the electrical industry, keep up with them if eve: 
avenue for profitable enterprise and development is steadily cl x 
or is in the hands of people who can only borrow money to copy 
successful results in other places / 

I am afraid this letter has already attained far too great a 
length, although much more could be said on the subject. It is 
perfectly true that in marine work we have built larger and just as 
good engines as they could in America, but it is also true that our 
engine builders, through the action of Town Councils, have never 
yet had ———— for building engines for tramway work like 
their rivals, Now we have come to the position when even corpora- 
tions see that such engines must be had, and the choice lies between 
taking engines of which a number are already in successful use for 
the same pu’ , or of taking the risk of allowing good firms to 
try their hands at them for practically the first time. Is it wonder- 
ful that Town Councils having brought about this deplorable position, 
but being forbidden to undertake work of an experimental cha- 
racter, should lean towards the purchase of engines which they expect 
will give them no trouble or anxiety, and which they will get 
delivered quicker, although in doing so they are doing what they 
can to assist in crushing English industry and throwing it into the 
hands of our rivals, e cannot do all the world’s work, but it 
would be better to let go work of an older and less profitable cha- 
racter and demanding less skill, than to throw away an industry 
which will place those who are the best in it at the head of the 
world’s enterprise during the next half century. 

London, August 31st. G, L, ADDENBROOKE, 


THE LIVERPOOL TRIALS. 


Str,—In his very pertinent observations on the Liverpool motor- 
vehicle trials, ‘‘ Traction Engine” has, perhaps, hardly taken into 
sufficient account the difficulties under which the builders of such 
vehicles at present labour, The 3-ton limit imposed by the Act 
makes it practically impossible to construct a vehicle capable of 
dealing with commercially profitable loads ; and the closeness with 
which the Liverpool vehicles come up to this limit, without pro- 
viding any very large accommodation for goods, is an eloquent 
testimony to this unwelcome fact, Some two or three years ago 
I designed a vehicle of considerably greater length and carrying 
capacity, carried on six broad wheels—to secure both distribution 
of weight and ease in turning—but needless to say the “limit” 
would be so largely exceeded in a vehicle of such size and power 
as to render its construction out of the question. Certainly the 
most important result of the excellently conducted Liverpool 
trials has been to show the imperative need of an early amendment 
of the Act, 

London Institution, E.C.; 

September 4th. 


ALFRED J, ALLEN, 


SMOKE PREVENTION. 


Str,—It has recently been publicly suggested that evaporative 
and smoke consuming tests of steam boilers should be carried out 
in a public and official manner in this country, like the series of 
boiler tests recently carried out in Paris. The suggestion seems 
to be an opportune one, Considerable progress has been made in 
England of late years in devices for consuming fuel in steam boilers 
economically, and in a comparatively smokeless manner. Repre- 
sentatives of London firms have frequently stated in magistrates’ 
courts during the past few years that they have been at consider- 
able cost in trying to do away with the smoke nuisance, but that 
they have not succeeded. Makers of devices for consuming smoke 
are advertising their various arrangements for this purpose, and 
— large economies in fuel are obtained by means of 

em, &c, 

The public mind is somewhat bewildered on this subject ; the 
French people seem to have taken the right course tc procure 
definite and reliable information relating to the proper use of fuel 
in steam boilers, The suggestion referred to seems to be wortby of 


more than a passing notice. Why should we be behind other 
countries in matters of this character ? OBSERVER. 
September 4th, 


THE ITALIAN CRUISER VARESE. 


_ Sin,—Allow me to correct an item in your issue of the 1st inst. 
just tohand. The Italian crusier Varese, recently launched, was 
designed by Comm. Edouardo Masdea, late Naval Constructor-in- 
Chief of the Italian Navy. It is with the greatest regret that I 
inform you that this talented engineer and naval designer is no 
more, having died rather suddenly twelve days ago. His death is 
a great loss to the Italian Navy. A modern war vessel cannot be 
otherwise than ‘‘ compromise,” and without doubt, Comm. Masdea’s 
vessels are the most admirable ‘‘ compromise ” yet afloat, the 
Garibaldi and all of her class being—so far as is yet known—without 
a single weak point, CHARLES DE GRAVE SELLS, 
Genoa, September 4th. 


PAINTS FOR IRON. 


Sir,—Referring to the article in your issue of July 14th, on 
‘* Paints for Iron,” we write to say that the results given for boiled 
linseed oil do not agree with our own experience. We have had 
boilers that have been painted with pure boiled linseed oil standing 
exposed to the weather for eight or nine months withcut any 
appearance of rust, which is more than we can say for other boilers 
we have painted with ordinary commercial oxide paint. 1t may be 
that the difference in our results and those of the experiments you 
refer to is due to the fact that we apply theoil hot, and also slightly 
warm the boiler in order to thoroughly dry the oil, Perhaps the 
gentlemen who carried out these experiments for you will be able 
to say something further on this important matter. 

Hyde, Cheshire, August 30th. JOSEPH ADAMSON AND Co, 


HEAVY LOCOMOTIVES. 


Sir,—In my letter last week the weight on the leading wheels 
of the Dreadnought class should have been given as 12 tons 
10 cwt.; and the boiler pressure of the Teutonic class as 1751b. 

Cardiff, September 4th. 8. SHEDDEN. 


MINING IN MADAGASCAR. 


THE acting Vice-Consul, Mr. F. W. Turner, in: his 
annual report, just published, on the trade and commerce 
of the island of Madagascar for the year 1898, gives some 
interesting details as to the mining industries of that 
island. Gold, he says, was discovered in the Imérina 
some fourteen years ago, and from that date until after 
the French occupation of the island, a large amount of 
this metal was taken out of the ground, notwithstanding 
the fact that under the Hova rule the unauthorised 
search for precious metals was, in the case of natives, 
punished by long imprisonment in chains, while at the 
same time Europeans were not allowed to prospect. 

Considerable quantities of gold have been exported 
from Majunga on the West Coast, and Mananjary and 
Tamatave on the East. The gold despatched from the 
latter port was mostly purchased in the capital, 
where a brisk, if surreptitious, trade in gold dust was 
carried on. 


Despite the severe penalty imposed on the natives for embarking 
in such a trade, the fact remains that on the average quite 1800 oz. 
troy were despatched monthly from the capital to Tamatave for 
shipment. Probably the combined exports from Mananjary and 
Majunga exceeded that weight, to say nothing of the dust ex- 
ported by the Arab-Indian traders from the less-known south- 
western ports, but without having any authentic data at hand it 
is impossible to form any estimate of the probable output during 
all those years—the period which elapsed between the discovery of 
the gold and the time when the island was declared a French 
colony. Alluvial gold is to be found all over Madagascar in more 
or less paying quantities, but no serious prospecting for reefs has 
as yet been attempted. There was formerly little prospect for 
needy be ay vy who wandered over here in the hope of finding an 
El Dorado in this then comparatively unknown island, and the 
“rush” of English- ing mining men after the war resulted in 
a wholesale exodus after six or nine months’ stay. 

The mining laws at that time were not favourable to enterprise 
such as English and American and Australian miners had been 
used to, and this, combined with the insurrection, which made 
serious prospecting impossible, had the effect of driving away 
British miners and British capital, and Madagascar is to-day badly 
quoted wherever mining camps are to be found. There are not a 
dozen British or American prospectors in the country at the 
present moment, and those who are here are employed by French 
syndicates, 

Although there are some weak points in the French mining 
laws, they are by no means unfair as a whole. Prospecting 
licences cost 25f. per annum, with one of which a concession of 
2000 hectares (4940 acres) can be pegged out and claimed, but 
this is not the maximum, as one can have ten claims of the above 
area, provided they are 25 kiloms. apart. After pegging out a 
claim, under a prospecting licence, the claimant has sole right to 
the exploitation of that particular claim, provided it is accepted 
by the Bureau des Mines. By paying the sum of 25 f. annually, 
the holder can ‘sit on” his claim indefinitely without working it, 
of course renewing his ‘‘miner’s right ” yearly, and in this manner 
nearly half of Madagascar has been pegged out, whereas 
the syndicates seriously working are, considering the enormous 
amount of territory applied for, comparatively few. Quite 300 
concessions have been pegged out and retained or these terms, 
thus locking up about 1,425,000 acres. 

The general modus operandi of real working companies is as 
follows :—After having prospected a concession, already granted by 
the Mining-office, payable ground is marked cff into lots of 1000 
metres in length, and 250 metres in breadth, the Government tax 
on which is 35 f. per month each lot. No export duty is levied, 
and a gold-buying licence costs £1750, but gold must be bought 
from a concessionaire, who supplies a certificate of origin. 

Iron, copper, silver, and lead have been discovered, and there 
is also tin in the island, though it has never been worked, and 
there are miners who declare the existence of diamonds to be 
proved by the nature of the soil in certain places, and unim- 
portant discoveries of the inferior precious stones, i.¢., topaz, 
amethyst, &c., have been made, and even rubies on very rare 
occasions. In conclusion, the Consul remarks that Mad is 
fairly rich in minerals, but the French mode of extracting them 
from the earth does not commend itself to people who have been 
accustomed to Transvaal, Australian, and American methods, 
and certainly British subjects going there with the intention of 
mining would not, as in other countries, find themselves on terms 
of equality with their fellow-workers, as Frenchmea are protected, 
as far as labour is concerned, and by numerous ¢ ther little advan- 
tages which are not conferred on foreigners. It isa sine yud non 
that the Board of a mining company be composed entirely of 
Frenchmen, which means practically that foreigne:s must work 


through the latter. 
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SIERRA LEONE RAILWAY 


Fig. 1-WATER 


STREET STATION 


Fig. 3--OROGOU VIADUCT 


THE SIERRA LEONE RAILWAY. 


Tur Colony of Sierra Leone, situated upon the West Coast 
of Africa, just above the “leg of mutton” bend, was founded 
in 1787, when the peninsula of Sierra Leone (Lion Mountain) 
was ceded to Great Britain by the native chiefs to be used as 
an asylum for thenumerous negroes then destitute in England; 
and large numbers of liberated Africans from North America 
and the West Indies, besides those taken from slave-carrying 
ships upon the coast, have been since deposited there from 
time to time. 

The Colony, together with its Protectorate, comprises an 
area measuring about 220 miles by 170 miles between 
extreme points. It is, however, in spite of its small size, of 
considerable commercial importance, as the harbour of 
Sierra Leone has long been known to be by far the best to 
be found in the whole of the West Coast of the African 
Continent, and has recently been fortified as a coaling station 
for the Royal Navy on the Cape route to India. 

The population consists of a heterogeneous collection of 
negroes from almost all parts of Africa, and the languages 
spoken in Freetown and the religions professed by the inhabi- 


tants are varied and numerous, and almost all Christian | 


denominations may be found there, besides a great number of 
Mahomedans and Pagans. 

Sierra Leone is favoured by its position with regard to 
trade with the interior of Africa, the route from Freetown 
to the great central African plateau being shorter and easier 
than that from the Gambia, and the result is that a great 
number of natives travel to Freetown from most distant 
parts to exchange the products of the interior for the 
European goods so dear to the African native. The exports 
of Sierra Leone consist mostly of palm oil, palm kernels, and 
india-rubber, but ginger, shea butter, cocoa-nuts, ground- 
nuts, gum-copal, and kola-nuts are also largely exported ; 
While the imports comprise Manchester and Birmingham 
80ods of all kinds, gin, brandy, and other spirits, gunpowder 
and guns, tobacco, kerosene oil, lumber, salt, and numercus 
manufactured articles, 

The Colony is ruled over by the Colonial-office in London, 
Tepresented in the Colony by a Governor, who is aided by 
“Uxecutive and Legislative Councils. 

9 t was while the Marquis of Ripon was the Secretary of 
tate for the Colonies, and Sir Frederick Cardew, K.C.M.G., 
Was Governor of the Colony, that the railway policy was first 


inaugurated, and it has since been most rigorously and 
actively followed up by the present Colonial Secretary. For 
many decades the produce of the country had been brought 
down to Freetown for sale, upon the heads of native carriers, 
in loads averaging from 50 to 60 lb., the cost of transport 


Fig. 8-ROBIS VIADUCT—GUARD RAIL NOSE 


working out to 3s. or 4s per ton per mile. The difficulties in 
the way of railway construction were great, the country was 


Fig. 4—GADDOU VIADUCT 


rough, and the climate was bad; Lu‘ it was obvious’ that a 
railway could be constructed which would transport goods 
| and passengers at a very much less cost than the above pro- 
| hibitive figure, which renders the export of all but goods of 
the highest value impossible on account of the cost of 
| transport. The Colonial-office, therefore, in 1893, instructed 
| Mr. William Shelford, M. Inst. C.E., to report upon the 
| prospects of a railway in Sierra Leone and the type of line 
| best suited to its conditions, and a survey party was sent out 
|in the dry season, 1893-4, from Freetown to Bumban and 
| the Sulima district near Liberia. Other routes were 
| examined by Governor Cardew himself in the years 1894 and 
| 1895, and thus the greater part of the Colony was explored 
|in a rough manner with the object of ascertaining the 
best route for the first railway to be constructed, con- 
cerning which there was ample room for discussion in a 
| country of considerable area hitherto destitute of railways of 
| any kind. 
Upon the return of the survey party Mr. Shelford made a 
report, in which the whole problem was dealt with, and com- 
| parative estimates for railways of the metre gauge and the 
| 2ft. Gin. gauge were shown. There were very many con- 
| siderations to be taken into account, but eventually a 2ft. 6in. 
| gauge was decided upon for numerous reasons, chiefly, it is 
| believed, because the finances of the Colony rendered it 
imperative to reach the productive forests of the interior as 
cheaply as possible consistently with durability. Military 
reasons were also in favour of the smaller gauge, while this 
was also much more suitable for the terminal arrangements 
in Freetown, where the railway has to run for two miles 
through narrow streets, and finally find zoom for sidings in 
a very cramped position on the Government wharf. The 
2ft. 6in. line, with its possible duplication, seems likely to be 
fully able to cope with all the traffic likely to be thrown upon 
it for some time to come. 

The construction of a 2ft. 6in. gauge railway was actively 
commenced early in 1896. The line was constructed depart- 
mentally by Mr. Shelford without the intervention of a con- 
tractor. The drawing up of a contract for this line at a 
reasonable cost would have been a difficult matter indeed, 
considering that at the time experience in railway ccn- 
struction in British West Africa was absolutely ncn- 
existent. 

The difficulties to be contended against were considerable. 
| There were no facilities whatever in Sierra Leone for rail- 
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way construction, and everything, down to the most minute 
detail, had to be sent from Europe. The Colony is remote, 
and correspondence therefore slow, and cablegrams expen- 
sive; while the dry season available for active operations is 
limited to some seven months per annum, which fact 
magnifies the results of all delays in the forwarding of 
materials, or of the disorganisation of the work from external 
causes. 

The climate of Sierra Leone is a great obstacle to rapid 
work. Although the number of deaths and invalidings 
amongst the staff is wonderfully low, and the great majority 
of the engineers and others return to England not a jot the 
worse for their stay in West Africa, yet the climate has an 
enervating effect, and the frequent absence on leave of the 
members of the staff renders the organisation of the work 
difficult. The rainfall in Sierra Leone is very great, amount- 
ing to 167in. per annum, and retards outside work during 
the wet season. Moreover, the inexperience of the African 
native in all matters appertaining to railway construction 
naturally did not enhance rapid progress at the first, 
especially as the uneducated native labourer was more 
inclined to regard railway work as a stupendous joke rather 
than as a means of earning a livelihood. 

Fortunately, however, thete was no need for the importa- 
tion of labour from other parts, the natives becoming 
gradually accustomed to the work expected from them, and 
the supply of men being numerous, and their physique 
excellent, the labour difficulty was not so great as it has since 
proved in other parts of West Africa. 

A view of Freetown from the harbour is shown in Fig. 7, 
and a typical street scene is depicted in Fig. 6, showing also 
the mountains in the rear of the town. 

The survey for the railway, like surveys in all tropical 
countries, was rendered difficult by the obstruction of the 
tropical bush and undergrowth. A surface line had to be 
found as far as practicable so as to avoid large cuttings and 
banks, which would be formidable undertakings in such a 
country, and would cause delay to the progress of rail head. 
The survey operations have been carried out on the prin- 


weighing 411b. each, bedded in ballast of broken laterite 
rock. There are numerous culverts and bridges upon the 
line besides the viaducts already mentioned, but these are of 
ordinary type, and need no special description. The railway 
has a maximum gradient of 1 in 60, which is compensated 
for curvature, but a single line run down to the Government 
Wharf from Water-street Station required a gradient of 1 in 
30. The minimum radius of curvature permitted for ordinary 
use is ten chains, but in special cases this may be decreased 
to five chains. The stations are of a simple kind, consisting 
of a small house, in the top storey of which the agent 
resides, while the bottom floor is used for goods and parcels. 
There is a very low platform wall reaching 6in. above rails, 
which keeps the station metalling in place. 

At Water-street Station, which stands in the centre of 
Freetown in a prominent position, it was requested that a 
handsome building might be built. This was done in red 
laterite and white concrete. The entire station platform 
is roofed in with a low steel roof resting upon cast iron 
columns, and lined inside with matchboarding for the sake 
of coolness. The street facade of the roof is finished off 
with neat gables and a fringed screen. A somewhat unsatis- 
factory end view of this station is shown in Fig. 1. 

At Cline Town, two miles from Freetown, are situated the 
workshops and goods depét of the railway. A large work- 
shop consisting of three bays has been erected, and is 
divided into a sawmill, locomotive running shed, and a 
machine shop containing a few essential machine tools 
driven by a semi-portable engine. There are also standing 
at Cline Town a station building, goods office, carriage shed, 
numerous stores, water tank, smithy, carpenter’s shop, tire- 
shrinking well, and numerous other buildings necessary for 
aterminal goods yard. The rollingstock supplied to the Sierra 
Leone Railway was especially designed by Mr. Shelford, and is 
worthy of more than passing notice. The locomotives are 
of the side-tank type, six-wheeled coupled, with leading and 
trailing pony trucks. They are fitted with Walscheart valve 
gear, cowcatchers, double-roofed cab, and a large American 
lamp. Spark arresters are provided, and provision is made 


Fig. 9—TANK ENGINE, SIER?A LEONE RAILWAY 


ciples laid down by Mr. Frederic Shelford, which were 
explained in his paper in the “ Minutes of Proceedings” of 
the Institution of Civil Engineers, entitled “ Railway Survey- 
ing in Tropical Forests —vol. cxxxiii., page 339—in accord- 
ance with which the native path is first surveyed and used 
as a base line for the location of the railway. A surface line 
was found almost throughout, but it was quite impossible to 
avoid the large ravines of the lateral streams which frequently 
intersect the line. Each of these had to be crossed by a 
viaduct, supported by steel piers in the case of the higher 
and by concrete piers for the lower. There are no less than 
twelve of these large viaducts in the first eighteen miles, or 
on an average one every mile and a-half. Their aggregate 
— amounts to 2699ft., and_the_ height varies from 30ft. 

Views of some of these are given on pages 240 and 241. 
Fig. 5 is a side view of the Maroon viaduct. Fig. 4 
shows a portion of the “Gaddou” viaduct, which has con- 
crete piers built in boxes which can be readily transferred 
from one pier to another, and from one viaduct to the next. 
In Fig. 3 is shown an end view of the “Orogou” viaduct, 
which is remarkable on account of its sharp curve. It is 
386ft. long, 70ft. high, and is built ona five-chain curve, 
which is perhaps as sharp as will be found on any other work 
of similar magnitude. The short piers are of concrete and 
the higher piers of steel. Fig. 8 shows the guard rail noses 
fitted at the ends of all the viaducts to replace a derailed 
train before it can plunge into the ravine. This view also 
shows the steel sleepers used on the viaducts, which are con- 
structed without a floor. The remaining viaducts are simi- 
larly interesting, but cannot be reproduced for want of space. 

The railway was necessarily built upon the telescopic 
principle, working from a base at Freetown, the railway 
carrying its own material forward, as transport upon the 
heads of natives is practically impossible in railway work. 
To assist the transport of materials past the ravines over 
which the viaducts had not yet been thrown, wire ropeways 
were erected, and a large quantity of heavy material thus 
carried over the gorges. The ropeways were made by Messrs. 
Bullivant Bros. One of these airways in actual work, con- 
veying a passenger over a gorge, is shown in Fig. 2. 

_The viaducts were built across the ravines at a point as 
high up as possible to avoid the erection of the larger struc- 
tures which would be required further down the gorge, sharp 
curves of five chains or so being used to effect this object. 
The approaches to the viaducts have, wherever possible, 

n arranged so that, in the event of a great increase of 
traffic and a consequent necessity to ease the working of the 
line, a viaduct upon the “straight ” may be thrown across at 
a point lower than the present point of crossing to connect 
the present approaches. 

The permanent way employed is composed of flat-bottomed 
steel rails weighing 301b. per yard, keyed to steel sleepers 


for carrying and burviing wood fuel if required. 
cylinders are 15in. by 10in., and the diameter of the driving 
wheels is made only 2ft. 4in. to check the running of high 
speeds on the long gradients. The weight in working order 
is 18 tons 10 ewt. These locomotives, which were built by 
the Hunslet Engine Company, Leeds, have given complete 
satisfaction. The locomotive is shown on Fig. 9. 

The carriage stock is very neat. The first-class and com- 
posite carriages are 32ft. long and 6ft. 3in. wide. They are 
fitted with Fox’s pressed-steel bogies and underframes, the 
bodies are of varnished teak with white sunshade and a 
double roof. They have end doors and platforms, and the 
first-class are fitted inside with cane seats with sloping backs, 
hat-racks, torpedo ventilators, and louvre shutters as well as 
glass windows. Thesecond-class are similar, but with smaller 
wooden seats, and these contain forty persons seated in one 
carriage. They are fitted with powerful hand brakes, which 
can be worked from either end of the carriage. The carriage 
stock was built by the Bristol Wagon and Carriage Works 
Company. 

The completion of the line was affected by the serious 
delay which took place in the delivery of the rolling stock, 
due to the unfortunate strike in the engineering trade in 
1897, in consequence of which not only was the rolling stock 
for the working of the line mostly delivered from seven to 
twelve months after the contract date, but the wagons 
required for construction purposes were also very much 
delayed. Very little time ‘vas occupied in the erection of 
the rolling stock upon arrival, for three permanent locomo- 
tives were erected in fourteen days. The carriages were also 
very rapidly erected by native carpenters under a European 
foreman. 

Although the railway had been ready for some time pre- 
viously it was not officially opened until May 1st of this year. 
On that day the Acting-Governor, Major Nathan, R.E., 
formally declared the line ready for traffic for the first section 
as far as Songo Town, thirty-two miles. The day was 
observed as a general holiday, and great rejoicings took place. 
It was certainly a day worthy of celebration, for this little 
railway is the first line constructed in British West Africa, 
and its opening marks the inauguration of the new and 
enterprising policy in West Africa which has been pursued 
by the Colonial-offica ever since Mr. Chamberlain took the 
reins of government in his hands. The Acting-Governor 
congratulated the Governor, Mr. Frederick Cardew, who was 
at home on leave, and Sir William Shelford upon the com- 
pletion of the work in which they had been so much in- 
terested, and had nothing but words of praise for Mr. Bradford, 
the resident engineer, and his staff for their able work in 
most unfavourable circumstances. 

The railway is now being pushed on to Rotofunk, another 
twenty-five miles, and surveys have been made for about 
eighty miles still further, so that about 137 miles of line are 


under consideration, and this small line may yet equal j 
length the other railways now being constructed on the Gold 
Coast and at 08. 

The extension of the Sierra Leone Railway to Rotofunk 
requires the construction of a large viaduct over the Ribbi 
River, which will have a total length of 660ft. in three spans 
of 100ft. and six spans of 60ft. ° 

The Sierra Leone Railway suffered considerably during its 
progress from disturbing elements, particularly from the Hu; 
Tax revolt in the spring of 1891. This unexpected rising of 
the natives was most serious, massacres of Europeans takin 
place at various parts of the Protectorate, and the disaffection 
ee so near to Freetown that the railway had to be 
abandoned, and the staff added to the European Voluntee, 
force formed for the defence of Freetown. This rebellioy 
caused a certain amount of direct expenditure to the railwa 
in the loss of instruments and tools, and the running of 
trains for the conveyance of troops, military stores, anq 
carriers at all times of the day and night ; but the retardation 
of the progress of the railway due to the complete disorgani. 
sation of the staff and transport arrangements, and the enlist. 
ing of almost all the railway labourers as carriers for the 
troops, caused practically the loss of half the dry season of 
1898, and consequently very considerable indirect as well as 
direct expenditure. This disturbance was put down by the 
Sierra Leone Punitive Expedition which traversed the Pro. 
tectorate in all directions in the dry season of 1898-9, and the 
Colony is now showing abundant evidence of returning Vitality 
and commercial prosperity. 


EXPRESS LOCOMOTIVE, GREAT NORTHERN 
RAILWAY OF IRELAND. 


On page 244 we illustrate one of several passenger engines 
designed by Mr. Charles Clifford, locomotive superintendent 
of the line, for service on the Great Northern Railway of 
Ireland. The work done by these engines is so good that we 
have no doubt our readers will appreciate the courtesy with 
which Mr. Clifford has responded to our request for informa- 
tion. In a succeeding impression we shall publish detaiied 
sectional drawings of the engines, which have been con- 
structed by Beyer, Peacock, and Co., Limited, Corton 
Foundry, Manchester. 

The first engine of the type now known as the Achilles 
class was constructed at Gorton Foundry in 1892. The 
dimensions were as follows :— 


Cylinders .. «+ I7in. dia. 2tin, stroke, 


ri and tra’ wheels, diameter .. 6ft. Tin. 
20ft. ljin 
Boiler, length 10ft. 3in 
+ diameter .. 4ft. 2in, 
Height of centre . . Tft. 2in. 
Tubes, number... .. 196 by ljin. outside. 
Inside fire-box, length... 4ft. 2}hin. 
»  wWidth.. 3ft. llin. 
» height .. 5ft 10}in. 
Heating surface, tubes 101260 sq. ft 
Tractive effort.. .. ee Tb. per poun 
Working pressure .. 160 Ib. 


The principal dimensions of the new engine are as follows: 


Cylinders, diameter > 18hin, 

” 2éin. 
Diameter of coupled wheels . 6ft. Tin. 
Grate 184 square feet 


Heating surface, fire-box .. .. 1064 square feet 
tubes -- 1018 square feet 
11194 square feet 


42 tons 


Weight in working order .. .. .. .. «- 

The line is iaid to the Irish gauge, 5ft. 3in., and is very 
good, and suitable for fast travelling, and very high speeds 
are reached. Not long since, travelling from Belfast to Dublin, 
we noted speeds of seventy-five miles an hour attained, not 
once or twice, but for several miles at atime. The road is 
hilly, some of the inclines being very steep. Travelling from 
Dublin there is, beyond Drogheda, a bank three miles long 
of1in 177. At Mount Pleasant, fifty-eight miles from Dub- 
lin, there is an incline of 1 in 100, about 2} miles long. 
Inclines of less than 1 in 140 are quite common; indeed, 
there is very little level or nearly level road. 

The loads regularly worked by the engine we illustrate are 
as follows :—Between Dublin and Drogheda: five bogie car- 
riages, 50ft. long; nine six-wheeled carriages, 30ft. long. 
Between Drogheda and Dundalk: five bogie carriages, 50ft. 
long; six six-wheeled carriages, 30ft. long. Between Dun- 
dalk and Portadown: five bogie carriages, 50ft. long; four 
six-wheeled carriages, 30ft. long. Between Portadown and 
Belfast : five bogie carriages, 50ft. long; eight six-wheeled 
carriages, 30ft. long. Each bogie carriage weighs 22 tons 
when empty, and each 30ft. six-wheeled carriage weighs 
13 tons empty. That is to say, that the train weighs 188 tons 
empty. All through the summer months, however, the trains 
are filled. 

The engines are quite masters of the load, and their 
hill-climbing powers are remarkable. The rolling stock of 
this line is superb, and the travelling arrangements leave 
nothing to be desired. 


BRITISH ASSOCIATION.—We give below the programme of the 
papers to be read before the British eke, which 
meets at Dover from the 13th to 20th September. Section 
G: Mechanical science. Presidential address, by Sir William 
White, K.C.B., F.RS. ‘The Dover Admiralty Harbour 
Works,” by W. Mathews, M. Inst.C.E. ‘ Non-flammable Wood 
and its Use in Warships,” E. Marshall Fox. “ A Short History of 
the Engineering Works of the Suez Canal to the present time, by 
Sir Charles Hartley, K.C.M.G., F.RS.E. ‘Fast Cross-channel 
Steamers,” by Hon. C, A. Parsons, F.R.S, ‘The Niclausse 
Water-tube Boiler,” by M. Robinson, M. Inst.C.E. Discharge 
of Torpedoes below Water,” by Captain “= “ The Erection of 
Alexander III. Bridge in Paris,” by A. Alby, of Paris. ‘‘Elec- 
trical Machinery on Board Ship,” by A. Siemens, M. Inst. C.E. 
“Earth Currents from Electric Tramways,” by J. Swinburne, 
M. Inst, C.E. ‘‘Some recent gy of Electro-Metallurg 
to Chemical Engineering,” by Sherard Cowper Coles, Assoc. ™ 
Inst, C.E. ‘ Signalling without Contact, a new ne of Rail- 
way Signalling,” by Wilfred S. Boult, Assoc. M. Inst. C.E. 

“‘ Recent Experiences with Steam on Common Roads, hy J. 1. 
Thornycroft, F.R.S, ‘The Dymchurch Wall and the Reclamation 
of Romney Marsh,” by E. Case, Assoc. M. Inst. C.E. = 
Instrument for Gauging the Circularity of Boiler Furnaces an 

roducing a Diagram,” T, Messenger, Assoc, M. Inst. C.E br 
i Lights of the South and South-East Coasts of England, 
including the Chanrel and Scilly Islands,” by T. Kenward. om 
visiting members of the French Association for the Advancemen 
of Science will take part in the Saturday Sectional Meetings. 
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RAILWAY MATTERS. 


Tue Riga-Tukum Railway extension is approaching 
completion, and will be opened for traffic before the end of the 


summer. 

Tue Calcutta authorities have granted their sanction 
to the Calcutta Tramway Company to introduce electric traction, 
as being in all respects preferable to the present system of horse 


traction. 

A conckssIon has been granted by the Venezuelan 
Government fora single line of railroad to run from Puerto Cabello, 
on the Caribbean Sea, to Barquisimento, vid San Felipe and 


Yaritagua. 

Tue Board Fs Trade have recently confirmed an Order, 
jntituled Trent Valley Iight Railway Order, 1899, authorising the 
construction of a light railway in the county of Lincoln, from 
Blyton to Frodringham. 


By January Ist, 1899, the length of the whole Russian 
railway system, European and Asiatic, open for traffic, extended 
over 26,958 miles, in addition to which new lines, 7057 miles in 
length, were in construction, 


Tue Imperial Government Railroad of Japan has 
ordered from America between seven and eight thousand tons of 
steel bridges, which are to be delivered within a year. The order 
consists of forty-five 100ft. spans and a number of 200ft. spans, 


We hear that Sig. Massa, who has been the general 
manager of the Italian Mediterranean Railways since 1876, has 
just tendered his resignation, Signor Massa was one of the engi- 
neers who had to do with the construction of the Mont Cenis line. 


Ir is expected that the Moghul Serai-Gya extension of 
the East Indian Railway will be open for traffic in December, 
when the big bridge over the Sone will probably be finished, but 
the formal opening may not take place till the Ber harm of next 
year. 

Tue directors of the Great North of Scotland Railway 
Company have resolved to proceed with the construction of a light 
railway from Echt to Hazelhead. The length of the line will be 
about 10 miles, and the cost of the construction is estimated at 
£50,000. 

Ir is reported that the Colorado, Texas, and Mexican 
Railroad has been surveyed from Llano to Haskell, a distance of 
about 200 miles. With this proposed line it is intended to connect 
Denver to Eagle Pass, Texas, passing Haskell, Abilene, and Llano 
en route, 


Ar the commencement of the present year the whole 
network of Russian railways consisted of twenty-eight lines un- 
enone oy | connected with each cther, and of seven isolated 
lines, Of the former eighteen were worked by the Giovernment 
and ten by public companies, 


Tue Sheffield electric tramcar system was opened 
for public service on Wednesday last. For present use the 
Corporation have provided twenty-five double-deck and twelve 
single-deck cars, each of which is fitted with ten electric lights cf 
16-candle power, and two outside lights, 


THrouGH passenger train service between Buffalo and 
Pittsburgh, v/a the new Allegheny and Western line, began Septem- 
ber 4th. This Jine extencs from Punxsutawney to Butler, Pa., a 
distance of about 61 miles, and is worked by the Buffalo, 
Rochester, and Pittsburgh Rai way Company. 


THe Western New York and Pennsylvania Railroad 
has ordered 150 steel coal trucks, each of which will be of 100,000 lb. 
capacity. They each will weigh empty 35,000 lb., and be 31ft. 6in. 
9ft. wide. Their equipment includes Westinghouse 
air brakes, Tower couplers, and National springs, 


A COMMITTEE, representing the Sunderland Corporation 
and the River Wear Commissioners, has been appointed to wait 
upon the North-Eastern Railway Company with regard to a pro- 
jected new bridge across the Wear, connecting Deptford and 
Southwick. The North-Eastern Railway Company will be asked 
to joinin the enterprise and to connect the railway over the bridge 
with their system. 


Av American firm of locomotive builders ascertains the 
weights on locomotive wheels by means of an apparatus whereby 
the weight on each pair of wheels is measured by a separate scale, 
The scales used are portable, being mounted on small truck wheels. 
Each scale is capable of registering a weight of 60,0001b. They 
are about 7ft. 6in. long by 2ft. 6in. wide. All locomotives are 
weighed with a full tank and the gauges three-quarters full. 


Tue Baldwin Locomotive Works have secured an order 
for the construction and supply of twenty compound locomotives 
to the Saxon State Railway Administration. The engines will 
cost 54,760 marks each, and will be delivered free at Chemnitz 
railway station, the price including the payment of customs duty 
and the cost of erecting the locomotives complete at that station. 
The lowest German tender was 54,540 marks, but the time re- 
quired for completion of the engines was much longer. 


Coke is to be used as a locomotive fuel on the Boston 
and Maine Railroad, says an American contemporary. The loco- 
motives using coke are fitted with water grates. About a dozen 
have now been changed, and it is expected to have 100 locomotives 
ready to use coke by the end of the year. Besides the saving of 
smoke, it is expected that the coke will prove advantageous in 

ducing the ber of fires caused by locomotives ; and, owing 
to the low price of coke hereabouts as compared with coal, should 
prove much more economical, 


Proressor Mosso has been recently experimenting on 
smoke preventionin a long tunnel not far from Genoa, through which 
some 200 trains pass a day. Two methods were tried—first, large 
steel cylinders, Dft. by 2ft., were filled with air at 750 1b. pressure, 
and placed in a locomotive tender. The air was allowed to escape 
in the tunnel, with the object of blowing out the smoke. The 
second method was with compressed oxygen, which was supplied 
to the furnaces of the engines with the idea of improving the com- 
bustion, Both methods are reported to have been successful. 


THERE seems to be a prospect of an amalgamation 
between the English syndicate which has applied for the Baghdad 
railway concession and the German syndicate which has long been 
seeking it, and which lately united with the French group formed 
for the same object, says the Times correspondent at Baghdad. At 
all events, a project to this effect has been put forward, and is now 
under consideration by the German and English groups. If itis 
adopted the demand for the concession would be pursued by the 
Germans, and when obtained the British share in the undertaking 
Sone = per cent., the German 42 per cent., and the French 

cen 


A COMPARISON is made in a contemporary of the prices 
charged on certain Irish and English railways for third-class travel- 
dont It appears that on most English lines the return fare is 

ouble the single fare, i.¢., 2d. per mile, whereas in Ireland the 
return fare is 12d, per mile, which makes the latter 3d, less than 
- charge made for return tickets in England. For instance, the 
me return fare, Euston and Birmingham—113 miles—is 
ro 10d., whereas the third-class return fare, Dublin and Belfast— 

@ same distance—is 15s, 10d.; St. Pancras and Leicester—99 
miles—the third-class return fare is 16s. ld., whereas the third- 


retorn fare, Dublin and Smitaborough—the same distance— 


NOTES AND MEMORANDA. 


Tue electrical energy required to produce a ton of 
calcium carbide is 4260 kilowatt hours ; or, in other words, a kilo- 
_ will produce about 1241b, of the carbide in twenty-four 

ours, 


Tue German Post-office is about to introduce self- 
propelled vehicles into its service, At present it is arranged to 
use electric motor cars as pe wagons; two benzine motor 
wagons will also be employed. 


Tue quantity of cast iron, iron and steel, raw, worked 
and finished in every form, supplied by the foreign and native 
manufacturer to the Russian market in 1898 is estimated at 
193,021,000 pouds, or 3,113,242 tons, 


Returns, made to the Board of Trade, relating to 1138 
coal pits, at which 386,781 workpeople were employed, show that 
an average of 5°18 days per week was worked during the four 
weeks ended 22nd July, as compared with 5°34 days in June and 
5°13 days per week in July, 1898, 


Tue export of iron from Germany during 1898 showed 
a great increase over the previous year, and amounted to 1,626,130 
tons, with a value of £17,818,628, compared with 1,392,935 tons, 
value £16,019,600, in 1897. The imports, on the other hand, fell 
from 423,127 tons to 384 561 tons, 


Forty separate vessels with a total capacity of 100,000 
tons are being constructed on the Delaware, Eight of these vessels 
are United States ships of war, and two are for the Russian navy 
—a battleship and a cruiser. One firm alone is stated to have 
some £4,000,000 worth of work on hand. 


One of the largest weighbridges ever constructed is to 
be made for the North-Eastern Marine Engineering Company 
by W. and T, Avery, Limited. The platform will be 25ft. long by 
8ft. 6in. wide, and a double set of rails of gauges 4ft. 8hin. and 7ft. 
are fitted on it. The steelyard will indicate up to 100 tons. 


Tue total area of the revised 6in. to the mile Ordnance 
maps published is 10,010 square miles, of which 6222 square miles 
were published during the year ending March 31st. e publica- 
tion of the revised maps has hitherto been much retarded by the 
— work entailed by the new maps of London and the Tyne- 
side towns, 


A Frencu magazine, devoted to the clockmaking trade, 
gives the following process for restoring nickel, and the majority 
of metals subject to tarnish, to their original colour :—Dissolve 
0°40 to 0°45 gramme of cyanide of potassium in half a glass of 
water, plunge the objects into this solntion, and withdraw them 
immediately. A simple rinsing with water suffices to remove 
every trace of acid. Next plunge them in spirit of wine, and dry 
them in sawdust to preserve from rust, 


A Canapran has invented an electric fog-horn. It 
consists of two funnels made of jin. eee The funnels pro- 
joct 6ft. 6in. from a stand at right angles to each other. In 
each of these funnels or horns a vibrator or sound producer is 
placed, the object being to use them alternately or simultaneously 
as may be desired. A group of electro-magnets, made up of 
laminated iron cores wound in the ordinary way, is employed, and 
the instrament is operated by means of alternating currents. 


AccorpinG to an American contemporary, the maxi- 
mum spans possible for wires of different materials on a basis of a 
factor of safety of four is as follows :—Cast steel wire, 3°42 miles ; 
silicon-bronze, 1°56 to 1 mile, depending on quality; wrought 
iron, 1°02 miles ; and soft copper, 0°53 miles, These maximum 
spans, it is said, are independent of the cross-section of the wire, 
for although the weight of the wire increases with the cross-section, 
its strength increases in the same proportion. The spans given do 
not allow for wind-pressure, snow or ice, 


Mecuantsm has been installed in one of the steeples of 
St. Patrick’s Cathedral, of New York City, for ringing the chime 
of bells. There are nineteen bells, which vary in weight from 
300 1b, to 70001b. The mechanism for striking, says the Scientific 
American, consists of horizontal air cylinders, with piston-rods 
attached to central studs projecting below the centres of the 
clappers. The piston is only used for a stroke one way, the 
weight of the clapper returning it. The bells are operated by a 
keyboard which is in electrical connection with magnets controlling 
the valves of the air cylinders, 


Cast aluminium is about equal in strength to cast iron 
in tension, while under compression it is comparatively weak. 
With a purity of 99 per cent. the ultimate tensile strength of 
aluminium per square inch is, in castings, 18,0001b.; in sheet, 
24,000 lb. to 40,000 Ib.; wire, 30,000 Ib. to 55,000 Ib.; and in bars, 
28,000 Ib, to 40,0001b. The elastic limit of aluminium of this 
purity is, for castings, 85001b.; sheet, 12,5001b. to 25,0001b.; 
wire, 16,C00 1b. to 33,000 Ib. ; and bars, 14,000lb. to 23,0001b. per 
square inch. Taking tensile strain in relation to weight, pure 
aluminium is as strong as steel cf 80,0001b. per square inch. 


In his consular report on the trade of Germany during 
last year, Mr, Consul-General Schwabach draws attention to a new 
manufacture of tiles obtained from slag. The slag in a liquid 
state is conveyed into a large receptacle, in which it is mixed with 
water, To this mixture lime is then added, and the stuff is then 
taken by means of pipes into wooden boxes, these are taken back 
to the tile sheds, where the stuff is pressed and formed into tiles 
and dried by steam. The tiles are grey in colour, end are remark- 
able for their durability, being specially suitable for buildings 
ag foundations are in damp ground, for tanks, reservoirs, 


Ar St. John, New Brunswick, the use of lead for 
making the joints of a 2iin, water main has been superseded by 
wood, This practice was decided on in view of the satisfaction 
given by wooden joints in a 12in. main laid so long ago as 1851, 
and a 24in, main laid in 1857. The plugs are made from pine 
staves, free from knots, gum, and shakes, The staves are driven 
home and tightly wedged. The joints are tested by filling the 
pipe with water before covering it. Where for some reason the 
pipe had to be covered before it could be tested, or the joints 
were too — or too close to permit the use of the wooden plugs, 
lead joints have been substituted. 


Tue Director of Agricultural Education to the Glouces- 
tershire County Council, Mr. Howman, has carried out a series of 
interesting experiments in the manuring of fields. Plots of a 
quarter of an acre each have been annually manured under five 
different systems, Basic slag was used alone, and in combination 
with nitrate of soda. Bone meal was used with mineral super- 
phosphate in a third case, while the two remaining plots were 
manured with kainit and gypsum. The quantities of each manure 
used are not given, but the following is the cost per acre :—For 
slag, 15s, 8d.; for slag and nitrate, 26s. Sd.; for bone meal and 
superphosphate, 16s, 8d.; for kainit, 7s.; and for gypsum, 5s. 6d. 
The whole of the plots on two different fields were manured five 
years ago, and have not been manured since. In 1895 the plot 
receiving slag alone returned an increased value per acre of 2s, 4d.; 
in 1896 the field was grazed; in 1897 the increased value was 
59s, 4d.; in 1898, 35s. 6d.; and in 1899, 51s. 8d.; or in all, £7 8s. 10d. 
for four years. Where slack and nitrate were employed the in- 
creased value as compared with slag alone was slightly more in 
1895 and 1897, but less in 1898 and 1899, the total increased value 
for the four years being £6 0s. 4d. The bone meal and super- 
age ony gave a total increased value of 22s, 8d., the kainit of 

., and the gypsum of £1 18s, 8d., so that the slag proved the 
most useful manure, 


MISCELLANEA. 
THE popularity of the ‘‘ Penny-in-the-slot” gas meters 


is increasing in Sydney, the number in use at present being over 


A cuurc# in Chicago has a steeple on which arc lights 
ongene The lamps are 225ft. above the level of the street, and 
produce an excellent ¢ffect. 


A Gas and Allied Trades Exhibition will open on 
December 31st, 1899, at the Royal Aquarium, Westminster, 
London, and terminate on January 23rd, 1 


We hear that a coalfield, comprising an area of aout 
45,000 acres, is being exploited in Cape Colony. It is calculated 
= one seam will yield 1£0,C00,000 tcns of coal of saleable 
quality. 


A pam is to be constructed by the Great Falls Power 
Company, across the Potomac, at the Great Falls, together with a 
one to convey the water toa power house some distance below 

e dam. 


Tue new Corporation Electricity Works at Darwen are 
approaching completion, Some private customers have already 
been supplied with the light, but it will be some three weeks 
before street lighting is inaugurated. 


Tue torpedo boat mi Viper was launched on 
Tuesday, by Messrs. Hawthorn, Leslie, and Co, She is fitted with 
Parsons’ steam turbines, and is guaranteed tosteam 31 knots, She 
will be ready for speed trials in six weeks. 


THE Speedy, torpedo gunboat, which has had her boilers 
retubed at Sheerness Dockyard, has carried out a successful 
steam trialin the North Sea, averaging a speed of 194 knots. She 
is to be completed for commission by October 31st. 


A De Lavat steam-turbine moter has been used in a 
slate mine for running a ventilating plant. The high epeed of the 
turbine is reduced by means of proper gearing, so that the actual 
speed of the fan is about 1000 revolutions per minute, 


THE State of Sandur, near Bellary, Southern India, 
abounds with ircn ore. It is said that the number of iron-ore 
beds is great, and that their thickness and richness is extra- 
ordinary. Last year about 342 tons of iron ore was smelted with 
charcoal, the scarcity of which prevents extensive working. 


In advocating the investment of British capital in 
Russia, Mr, Consul Woodhouse advises a general survey of 
the fields for enterprise in different parts of the Empire, and the 
development and extension of going concerns would, in his 
— be better worth consideration than the starting of new 
industries, 


WE hear that the Leeds and Liverpool Canal Company 
is about to try the Thwaite-Cawley system of electric canal haulage 
on a portion of its canal, about a mile in length, at Wigan. As 
compared with horse haulage, it is said that the cost of haulage is 
reduced by 50 or 60 per cent., and the time occupied in transit by 
20 to 50 per cent. 


Tue pontoon bridge across the Diina, which in 1897 
was built at a cost of 800,000 roubles, was carried away by the ice in 
January last, but was again placed in position shortly after the 
opening of the navigation. This accident, however, led to a 
lengthened controversy in the towr, and a permanent biidge will 
probably be the ultimate result, 


Tue following reduced tariffs for telegrams to South 
Africa by the Eastern Telegraph Company’s system came into 
force on Ist inst. :—Cape Colony, Natal, Orange Free State, and 
South African Republic, 4s. per word ; Rhodesia, south of Zam- 
besi, 4s, 2d. per word ; Rhodesia, north of Zambesi, 4s. 5d. per 
word ; Nyassaland, 4s, 5d. per word. 


Two electric locomotives have recently been supplied, 
by an American firm, to the Japanese Government. They will be 
used in coal mines. Their height from the rail, exclusive of the 
trolley, is 2ft. 10in.; width, 4ft. 2in.; and length over buffers, 
1lft. 8in. Each locomotive complete weighs 12,050lb., and is of 
20-horse power, with a speed of eight miles an hour. 


Accorpine to the annual report of the Post-office, 
although the authorities have not ceased to give attention to the 
motor van question, for the conveyance of mails both in London 
and the country, some of the experiments made during the past 
year have, from various causes, proved unsuccessful, and the Post- 
office cannot yet report the establishment of any permanent motor 
services, 


Work was begun last month on a new dry dock at 
Baltimore. The dock will be 600ft. long over all, 550ft. on keel 
blocks, 60ft. wide at the bottom, and will have 22ft. of water on 
the sills at low water. It is intended to use four centrifugal pumps, 
each of 25,000 gallons capacity per minute, and there will be six 
36in. valves for filling the dock. It is expected to have the dock 
ready for use by March Ist, 1900. 


THERE is an agitation on foot in Germany to introduce 
an increased import duty on bicycles. The ostensible motive for 
this is, says Mr. Consul-General Schwabach, that the United 
Kingdom sends a large number of inferior quality, and also great 
quantities of the parts of bicycles to Germany. During the past 
year, however, only 1682 cwt. were imported, while 2034 ewt. were 
exported to the United Kingdom, showing the export to be one- 
fifth greater than the import. 


Reports state that the municipality of Tokyo is send- 
ing a Commission to America and Europe to inquire into the most 
ractical ways for certain engineering —_ One problem is, 
iow to deepen the harbour of Tokyo. e bay is a large natural 
harbour, but it lacks sufficient depth of water for the largest 
vessels. The rivers which flow into it carry down an immense 
amount of detritus, and many schemes have been pro : 
to get over the difficulty. ‘lhe latest proposal is to divert the 
Sumida River, which is the chief cause of the difficulty, into the 
Makagawa. 


Tue French naval authorities and the staff of the 
Fifteenth Army Corps are considering the programme of combined 
manceuvres between the Mediterranean Squadron and the garrison 
of Marseilles, which manceuvres are to take place at the beginning 
of October, says the Times. Admiral Fournier proposes to repea’ 
under quite different conditions, the bombardment of the port of 
Marseilles, carried out by Admiral Humann in 1898, The sham 
bombardment will take p probably at night. An attempt will 
be made to land marines from the ships, and this will be opposed 
by the 6lst and 14lst regiments of the line forming part of the 
garrison, while the guns of the forts and the batteries will open 
fire on the ships and on the boats used in the disembarkation. 


An accident happened on August 17th to the swing 
bridge over the Calumet River at Chicago. The bridge, while 
being swung, broke at the pier, and the two ends fell into the 
water. The structure is a total wreck, and is beyond repairing. 
The west truss is broken in the centre, both top and bottom chord 
completely severed. The bottom chord is again broken 30ft. from 
the south end of the truss, The east truss, top chord, is severed 
some 30ft. or 40ft. north of the centre of the span, and the bottom 
chord is badly twisted and broken. A number of the pieces form- 
ing the lateral bracing for the top chord have fallen on the floor of 
the —- The floor is badly broken and displaced in several 
places, e channel of the river is not o ted, 
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TO CORRESPONDENTS. 

*," In order to avoid trouble and confusion we it necessary to inform 
“correspondents that letters of inquiry addressed the puiten and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tom 
questions, should be accompanied by the name and 
not necessarily gt epee but as a proof of good faith. 
whatever can be taken of anonymous communications. 

*,* We camnot undertake to return drawings or manuscripts; we must, 
“therefore, request correspondents to keep copies. 


REPLIES. 


O. P. T. (Dundce).—The carriage was made by the Wolseley Sheep- 
shearing Machine Company, Limited, Alma-street, Birmingham. 
D. A. K. (Liverpool).—If you will say exactly what class of machinery 
ing require, we shall probably be able to assist you. Your question is 
vague. We have no drawings of flour or spinning-mill machinery. 
8. M. (Walthamstow).—We have read your letter twice. We do not 
understand it. We can form no notion of what the weight of the 
Lueinia’s screw has to do with ‘‘the triumph of the water leverage 
against the engines.” We have not the brain power necessary to grasp 
the meaning of such a sentence. We have nothing to add to what we 
have already said about screw propulsion, 


INQUIRIES. 


SHAFT CLUICH. 


Si1r,—I should be glai if any of your readers could give me some in- 
formation about the Hunter clutch. Et. 6 


writer, 
No notice 


FOREIGN BOOKS. 
Sir, — Will any kind reader advise me of the best books and papers on 
engineering that are published in Spanish and Portuguese, please? ALGo. 
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Taz Exoinger can be had, by order, from any newsagent in town 
country, at the various way stations; or it can, if preferred, 
supplied direct from the office on the following terms (paid 
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will be made. Tus Enorvesr is registered 

Acomplete set of Taz Enornggr can be had on application. 
consequence of the reduction of postage on newspa; to one 

= for any destination outside the United m, Foreign Sub- 
scriptions will, until further notice, be received at the 
below. Foreign Subscribers paying 
receive THE ENGINEER weekly and free. Subscriptions sent by 

payable to Taz Enoinggr, and accom- 


or 
be 
in 


Post-office m 
panied by letter of advice to the Publisher. 
Taw Parer Coprms— 
Half-yearly .. @ co oo £0 188. Od. 
Taick Pargr Copizs— 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 

4&7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are c one The line averages seven words. When 
an advertisement measures an inch or more, the is 10s. per inch. 


Prices for Dis: Advertisements in “ and - 
tions will application. 
Advertisements cannot be inserted unless delivered before 

Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 

in each week. 

Letters relating to Advertisements and the Publ Bapeinent <1 Be 
letters to be addressed to the Bditor of Tum Ena 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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.| but they felt it could not be 


3 | their fellows. 


4g | fellow-workmen. 


9 | of a practical remedy? Nothing 


DEATH. 


On the 2nd inst , at Enderby, Sydenham, Josgrn Foorrty, M.I.C.E., 
M.R I.B.A., aged sixty-seven. 
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THE TRADES UNION CONGRESS. 


Tue Trades Union Congress is being held at Plymouth, 
and the attendance in the Guildhall ane testimony at 
once to the interest which the numerous delegates take 
in the transaction of business and the charms of Ply- 
mouth. So far, little has been done that claims par- 
ticular notice or evokes criticism. It has been repeatedly 
pointed. out by the warmest supporters of trades 
unionism that the great defect of these conferences is the 
lack of the practical element and the prominence taken 
by theory. The address of the President, Mr. Vernon, 
supplies a case in point—its key-word is “If.” If this 
were done—if that were accomplished—and so on. We 
are tempted to say that if Mr. Vernon could be 
induced to take a practical view of the relations 
existing, not, indeed, between labour and capital 
alone, but between labour and the trade of the 
world, he would. be, no doubt, able to say some- 
thing worth hearing. An admirable illustration of the 
difference between theory and practice was supplied on 
Tuesday by the debate on the eight hours’ day question. 
Mr. W. Thorne, of London, and Mr. Hayday, also of 
London, moved and seconded a resolution calling for a 
pen. yess eight hours’ day. Neither of them knew or 
cared much about the conditions of trade elsewhere than 
in the metropolis. Mr. Shackleton, of Darwen, and Mr. 
Wilson, of Accrington, opposed the motion. It was 
based on a theory, and the Lancashire operatives were 
not to be misled by theories of this kind. They had 
made careful inquiries, and found that on the Continent 
much longer hours were worked and lower wages paid. 
The cotton trade was a competitive trade, and they could 
not stand against the Continent if the hours of labour 
were reduced to eight per day. The cotton operatives 
did not object to the eight hours’ day for other trades, 

applied to their own in- 
dustry. All this opposition had no effect, the motion 
was carried by a large majority, and the meeting separated 
for the day. 

Mr. Vernon is an improved or advanced Socialist, and 
is proud of it. To this there can be no possible objec- 
tion. We fail to see, however, what benefit was 
gained by stating that the great obstacle that stood in 
the way of workmen was that labour was now subject to 
capital, when the reverse ought to be the case. It is 
quite unnecessary to dispute the soundness of the propo- 
sition. Sound or unsound, it has no practical applica- 


36 | tion. The great mass of capital in this country has been 


accumulated by working men, who have toiled to get it 
together. Mr. Vernon must know as well as we do that 
the great firms of this and foreign countries have been 
founded by working men, who have by their industry, 


1 | their skill, and their self-denial risen above the ranks of 


Mr. Vernon, if he could but see it, is him- 
self a capitalist as compared to the great mass of his 
His honourable position is the result 
of his personal excellence. But all this is, after all, be- 
side the mark. Let us suppose that capital is as bad as 
it can be. What has Mr. Vernon to suggest in the way 
. Again, what is to be 
gained by saying that ‘the fact men could be found to 
oppose the Automatic Couplings Bill, for no other reason 
than that it would affect their already large incomes to 
some slight extent, was ridiculous indeed, a blood-stained 
dividend would be shunned by a man worthy of the 
name.” If Mr. Vernon had wanted the facts, (f could 
have known that there is a wide diversity of opinion 
among railway workmen as to whether the automatic 
coupling is likely to do them much good or not. They 
see that one result of its introduction will be a reduction 
in the number of yard men and shunters required, and 
even a reduction of pay, because unskilled men can do 
the work now done by skilled hands only. But outside 


all this are mechanical difficulties of the most serious 
kind. They have only been overcome in the United 
States after years of experiment, and that with a class of 
rolling stock quite different from ours. Why is it, that 
Mr. Vernon is unable to recognise the prudence of the 
Government in eliciting information before taking 
action ? 

One passage in his address deserves particular atten- 
tion; here it is :—‘‘ The steady eliminination of the direct 
employer, together with the rapid progress which is being 
made in the direction of trusts and ‘combines’ and the 
continued introduction of wage-saving machinery, 
threaten the very existence of the workers, and should be 
sufficient to cause them to pause and ask themselves the 
question, in what position were they likely to find them- 
selves in the near future pursuing the same methods as 
they were pursuing to-day? I am well aware that the 
older trade unionists consider that their trade unions are 
sufficient to cope with all industrial evils, but in the light 
of recent economic development those ideas have been 
proved to be fallacious.” Mr. Vernon would do well to 
ask himself why itis that capital tries so hard to dispense 
with labour. He sees in it oppression. We see in it the 
result of the incessant disputes which arise between the 
employer and the worker. Mr. Vernon’sremedy is socialism. 
A cataclysm is, he thinks, approaching. Such events have 
been foretold, however, so long that they cease to alarm ; 
and their prognostication in no way affects the course of 
events. Prophets are sometimes amusing, usually de- 
pressing ; but they do not appear to have any effect on 
practical political economy, with which thing, above all 
others, we should have thoughta Trades Union Congress 
would have most to do. We have nothing to urge against 
Mr. Vernon’s views. Their enunciation wasted a good 
deal of valuable time. But they are so far out of the 
range of everyday life that they are beyond criticism. 

The attempt made by Mr. Curran, of London, to induce 
the meeting to condone the offence of the Amalgamated 
Engineers, and induce the Conference to receive their 
delegates, was interesting and meritorious. We are not 
sorry that it failed, because the position at present sup- 
plies a very instructive object lesson as to the way in 
which trades unions manage their affairs. We quite 
agree with Mr. Curran that ‘the exclusion from the Con- 
ference of the representatives of 70,000 stalwart engineers 
was a matter of the gravest importance.” We may add 
that the last word has not yet been said about the matter ; 
and we do not know the Amalgamated Engineers if they 
do not make themselves felt, and that very unpleasantly, 
by the Parliamentary Committee of the unions before 
they have done. 

The most sensible utterance we have yet heard at the 
congress was that of Miss Bondfield, of London, the only 
lady delegate present, who said that, ‘‘ She confessed to 
being a little disappointed with the congress. They 
spent too much time in discussing matters which they 
had not sufficiently grasped. Let them sink their petti- 
fogging differences, let there be a better understanding 
between the various sections of labour, and let them all 
endeavour to do something practical to raise the standard 
of life, to make life better and happier for the women 
and the children, and more noble and splendid for the 
men.” 


ENGINE GUARANTEES. 


AN engineer of large experience once said to us, “If 
you want to get an order for an engine from any municipal 
body give them a guarantee.” We have been forcibly 
reminded of the spirit in which these words were uttered 
by the tenders for electric traction machinery for Glasgow, 
about which so much has recently been heard. It is not 
our intention, however, to draw any lesson from the facts 
in question. Our purpose is to direct attention to the 
utterly illusory nature of such guarantees as are very 
commonly given by engine builders, and, if possible, to 
convince our readers that they are for the most part 
without meaning, and only able to supply, and that in- 
directly and not unfrequently deceptively, an idea of the 
merits or demerits of the engine guaranteed. 

Usually the guarantee refers to the weight of steam 
in pounds per hour required to develop an indicated 
horse-power. Now and then brake horse-power is meant ; 
not unfrequently, owing to the vague wording of the 

arantee, no one knows whether brake or indicated 

orse-power is intended. Sometimes the guarantee does 
not refer to steam but to coal. The merits of the boiler 
are thus involved in the transaction as well as those of 
the engine. It has been suggested that the number of 
thermal units converted into useful work per minute by 
the engine, represented as a percentage of the whole heat 
conveyed to the water in the boiler, should form the 
subject of a guarantee. The suggestion has proved too 
transcendental for practical purposes. To simplify 
matters, we shall say nothing more at this moment about 
coal guarantees. We shall confine our attention to those 
contracts and tenders which promise that the consump- 
tion of steam shall not janeel let us say, 141b. per brake 
horse-power perhour. Any other figure would do as well 
as 141b., but that happens to have been named in the 
Glasgow tenders. Now 14 lb. of steam per brake horse- 
power per hour represents a very high economical 
efficiency ; and engineers of experience in the conduct of 
engine trials will not be slow to admit that such a result 
can only be got by compliance with certain rigorous 
conditions. The engine must be in perfect order, and 
the friction of all its moving parts must be at a 
minimum, although the piston and valves must 
be absolutely steam tight. The load must be 
such as is best adapted to that precise range of expansion 
which is most economical, and which varies for some 
unknown reason with every steam engine, no two being 
quite alike in this respect, though made from the same 
patterns. The steam must be dry and clean, the load 
constant, and the run on which the consumption is to be 
based must be prolonged over several hours. Given, 
then, these conditions, and the guarantee is fulfilled, the 
engine bought and paid for. We have not the smallest 
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hesitation in saying that a trial of this kind may be quite 
misleading, for the simple reason that the conditions 
stipulated for by the engine builders are not those under 
which the engine will work. Take, for example, an engine 
driving a large dynamo for supplying current for a tram 
line. The load, we are told, is constantly varying. The 
point of cut off and the range of expansion are not the 
same for two minutes together. The consumption of 
steam is 16]b. or 171b. or more. When the attention 
of the guarantor is called to this deplorable fact, 
his answer is simply that the conditions of the 
guarantee are not observed. The engine was to 
have a steady load of, say, 2500-horse power, and 
the steam was not to contain more than 2} per cent. 
of water. In point offact, the power varies continuously 
from minute to minute between 500 horses and 3000 
horses, and the steam contains 5 or 6 per cent. of water 
instead of 2} per cent. The engine is doing well to get 
on with 161b. under the circumstances. The Corpora- 
tion or other purchasers have not a word to say in reply. 
The facts are as stated; and it may very well turn out 
that by the end of the year an engine which never pro- 
mised to use less than 171b. of steam is doing just as 
well, or even better, than its professedly economical rival. 
It will be urged, of course, that an engine which is 
capable under any conditions, however onerous, of giving 
one horse-power for 141b. of steam must be better on 
the whole than an engine which, under no conditions, 
can give this duty. But this does not at all follow asa 
necessity. Thus, let A. be the excellent and B. the medi- 
ocre engine. Now A. may achieve its results by the aid 
of a somewhat complex and expensive valve gear, 
which is not easily kept up to the high pitch 
of condition essential to the securing of the best results, 
while B. may have very simple valve gear, which may be 
relied on to give from year’s end to year’s end the same 
diagram. Many other points in favour of B. as compared 
with A. will suggest themselves to our readers, such as 
smaller first cost, diminished chance of a breakdown, 
reduced wear and tear and cost of lubrication, less highly- 
skilled labour required to keep the machinery in order, 
and so on. 

The real standard of economical efficiency of any steam 
plant whatever is the annual cost of it. This is what 
shipowners thoroughly understand. The shipowner 
never concerns himself with coal or steam per horse- 
power. That is left for engineers—people who do not 
owa tramp steamers, or pay any coal bills, save those 
for the domestic hearth. What the shipowner wants to 
know is how many miles he can run a 3000-ton steamer 
at nine knots with 100 tons of coal, and at what further 
expense for oil, wages, and repairs. In the same way 
the real test of the excellence of an engine employed to 
produce current for an electric railway is not the con- 
sumption of steam per brake horse-power, but the con- 
sumption of coal and stores per kilowatt or per train 
mile. Put A. and B. on the same duty for twelve months, 
and see which comes out best at the end. 

Not infrequently we meet with cases in which the 
guarantee is never complied with at all, and cannot be. 
Take, for example, a case in which the guarantee is based 
on the condition that there shall not be more than 2} per 
cent. of water in the steam. This condition is impossible 
of fulfilment unless the steam is passed through a super- 
heater of some kind. The difficulties lying in the way 
of ascertaining the percentage of water in steam are 
well known to be so great that the quality of steam con- 
stitutes an endless subject of dispute. With water-tube 
boilers the percentage may be any way between a small 
fraction and 18 or 20 per cent. With Lancashire 
boilers it varies normally between four and five per 
cent. With locomotive boilers it is a little more. The 
very first condition, then, of a guarantee may not present, 
and the fact is only discovered after the tender has been 
accepted and the contract signed. We have already shown 
that the steady load may be almost, if not quite, as hard 
to secure; and, lastly, we have to overcome the diffi- 
culty of measuring the brake load. In the case of electric 
light or power engines, that is supposed to be got by ex- 
pressing it in terms of electrical output. But itis evident 
that this cannot be satisfactory, because the efficiency of 
the dynamo can only be estimated after all, and leaves 
us pretty much in the dark as to what brake horse-power 
is really exerted. By far the fairest test of the kind that 
can be carried out would consist in running the whole 
plant—that is, engine and dynamo—uniformly loaded for 
twenty-four hours, and ascertaining the weight of steam 
used per kilowatt hour. It is true that we could not 
deduce anything with certainty from the resulting figures 
as to the performance of the engine in actual service, but, 
at all events, difficulties inseparably connected with the 
term brake horse-power would be eliminated. 

The guarantee for which the Glasgow Corporation 
should ask, is that the annual consumption of coal shall 
not exceed so many tons per engine. We need scarcely 
say that no engine builder would dream of giving any 
guarantee of the kind. He would say, and very properly, 
that a great deal too much would depend on the way in 
which the engine was worked. That is precisely our con- 
tention. Guarantees mean much or nothing, according 
to circumstances. When a great pumping engine is 
started and a duty of, say, 120,000,000 is guaranteed, we 
know that such a guarantee has a definite meaning, and 
that it implies not exceptional working conditions, but 
normal, everyday conditions. The load is always the 
same; the speed is always the same. A thousand 
indicator cards may be taken through the year, 
and they will all be precisely alike. Small varia- 
tions of the boiler pressure represent the only altera- 
tions in working conditions. There is absolutely nothing 
in common between such engines and those driving an 
electric railway. Water companies may very well demand 
guarantees, and base orders on them. In cotton 
mills, again, the loads are very regular, and the speed 
constant. Even in electric lighting plant the work done 
by any one engine, and the power it gives out, will vary 
very little, differences on the whole load at a station 


being provided for by putting more engines on or taking 
them off. A guarantee may mean something in such 
cases. But it is, to say the least, inconsistent that 
while we are assured, on the one hand, that the work to 
be done by an engine supplying electricity for a tramway 
is so variable that the most extraordinary departures 
from ordinary practice are necessary in the proportions of 
its parts, on the other hand, a guarantee is offered which 
can only be based on the results of a special trial with a 
fixed load, and under particular conditions which have 
nothing in common with those under which the engine 
will be worked. If, under the circumstances, the 
guarantee is never fulfilled, the purchasers have onl 
themselves to thank. Even engineers cannot accomplis 
impossibilities. 


THE DISTURBING ELEMENTS IN SOUTH WALES. 


“THE old order changeth,” and with bewildering 
rapidity in South Wales, and with such a bewilderment 
of mutation of details, that from week to week the distant 
observer has to call himself to attention, and ask 
‘““ Where are we now?’ Twelve months ago most of us 
were persuaded that the South Wales coalowners had 
established relationships with their colliers which would 
defy disturbance for four years atleast. At the beginning 
of the past week, close on the anniversary of the renewed 
Sliding Scale Agreement, South Wales was threatened 
by a series of strikes, arising out of all sorts and con- 
ditions of men and their various and irreconcileable 
discontents. There are so many conflicting interests in 
the ranks of capital and labour in that region that it is 
in no wise unintelligible why these disturbing, and also 
discordant, voices raised their mutterings into the sound 
of thunder to the ears of the nervous capitalist or the 
timid employer. Some excuse may be made for South 
Wales men, who were confronted on Monday with 
announcements indicating a strike of seamen at all the 
Bristol Channel ports ; a threatened strike of the colliery 
engineers and firemen; a rupture of the agreement 
made only on Tuesday week by the Swansea district 
colliers, the hauliers saying that they would cease work 
in a month if their claims were longer disregarded. It 
was a bad Monday, but not a ‘“‘ Black Monday,” as one 
read the current history in isolated chapters. 

The seamen’s strike, if it succeeded, would have had 
more disastrous results than a strike of the underground 
workmen, so far as South Wales is concerned. Some 
other colliery districts can stock their coal, but the smoke- 
less steam coal of the Rhondda and Aberdare, and other 
valleys, will neither suffer nor repay the stacking process. 
It will not bear, so the experts tell us, more than two 
weeks’ exposure in the coal trucks; whence the constant 
friction between the colliery companies and the railway 
lines to get the wagons returned at once. No doubt afew 
hundred recalcitrant seaman at the ports could have played 
havoe with the South Wales coal trade, notwithstanding 
that the trade has no homogeneity with the colliery com- 
munity, and that, as a rule, the collier regards the sailor 
as a hindrance rather than a help in his business. But 
so far as Mr. Havelock Wilson’s agitation proceeded, it 
was the means of eliciting the fact that there were, 
approximately, between Newport, Cardiff, Rarry, Swansea, 
and Llanelly, as many as 10,000 sailors seeking berths, 
and willing to sign on, dependent on the voyage, at the 
£4 5s.—£4 103. rates payable for steamboat service at 
Cardiff, which rates denote the high-water mark of wages 
in the western ports of our island. The shipowners of 
the Bristol Channel, in fact, paid no attention to Mr. 
Wilson’s circular, or his invitation to aconference. There 
needs to be a brisk import trade, and not merely an 
export trade, before such a scattered and divergent body 
as that of the crews of tramp steamers can risk the costly 
experiment of a strike. The Bristol Channel ports are 
mainly the resort of the “tramp” steamer, and the 
“tramp” seaman. The tramp seaman has a pretty 
good idea that there is only the remainder biscuit left in 
the locker of Mr. Havelock Wilson for relief, when the 
wolf is gnawing at the door. 

Despite fears on the one hand, and hopes on the other, 
the menace of the seafarers has not altered the position 
in the coal trade for the better or the worse. When we 
last described it—and it was like describing the pattern 
of an old-fashioned patchwork quilt, where it is impos- 
sible to discover the central motive—the men of the 
Swansea district were disaffected because the employers 
had joined the South Wales Coalowners’ Association, 
and required them to sign the Sliding Scale Agreement 
without granting them a fixed standard of wages—a 
standard, that is to say, which would have involved 
levelling up. These colliers agreed to suspend their 
more acute points of difference with the masters until a 
sufficient interval had passed for an investigation of the 
wage-rates, and the ascertainment, if possible, of a basis 
which would serve for certain groups of collieries, if not 
all the western collieries together. The working miners, 
however, had no sooner come to a truce with their 
chiefs than one of the not unusual dislocations 
in this peculiar coalfield made its awkward ap- 
pearance. The “ trammers,” otherwise the hauliers, said 
that they had not been consulted in the negotiations, and 
they are tendering a month’s notice to leave work unless 
their claim to a radical alteration of wages is meanwhile 
admitted. It is as impossible to get on without hauliers 
under ground, as without the engineers and firemen on 
the pit-bank. All through the strenuous times of a five 
months’ strike the South Wales colliery enginemen and 
firemen stuck to their posts, enabling the repairing 
parties to go down and come up, and keeping the pits 
free of water to the best of their ability. More expert 
than the colliery population and yet not, perhaps, repre- 
senting highly-skilled labour, they were promised, or 
they say that they were promised, some special reward 
for their loyalty, and that would mean again not simply 
a mere increase in wages according to the fluctuations of 
the Sliding Scale, but a permanent advance in the standard 


from which wages are calculated. It will be easily under- 


stood that this is a class of workman which cannot w 
be dispensed with or readily replaced. Yet the dele a 
representing 20,000 of these tried and experienced Pn 
are reported to have said that they will leave their now, 
unless their applications are satisfactorily answered jn 
month’s time, Behind allthis, though not necessarily : 
from it, are the protest of “‘ Mabon,” M.P., and the — 
coal miners against the Register, and in objection to the 
admission, as they allege, of inferior qualities of cog) into 
the accounts placed before the joint auditors for their 
adjudication in ascertaining the “ average selling prices 
f.o.b.” It was only to present something like a bird's-eye 
view of an additionally complicated situation that z 
have entered into so many details of, it is to be hoped, 
comprehensible mass. As was remarked at the outset 
“the old order changeth.” It would be too svon to gay 
that the ‘‘ one strong man ” has gone who was reputed t, 
have the capacity of controlling all the rival and often 
alien elements—to ‘“‘ride the whirlwind and command 
the storm.”’ His best friends would laugh if Addison’s lines 
were applied to Sir William Thomas Lewis without some 
reference to the storms he has himself provoked. But g 
very little effort of memory will enable the South Wales 
man to recall that this time twelve months marked a pact 
of five years’ duration, and that from five to nine months 
before that—when the strike was beginning, and while it 
lasted—there was no word of the diverse and desultory 
issues now presenting themselves in all their troublesome 
miscellaneousness; and even these, as one remembers at 
the last, do not include the quarrels of certain of the 
railway men with their companies—chiefly the Bute 
Docks and the Port Talbot. 
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COMBINATION IN TIN-PLATE TRADE, 


THE Welsh tin-plate makers are trying to make permanent 
the improvement in trade which has appeared among them, 
This is very evident, and to make matters better they are 
trying to take their workpeople along with them. Herein 
they are wise, for the tin-plate trade in the Principality has 
suffered so much in the past through strikes and lockouts, 
that any scheme having for its object the placing of the 
industry upon a more profitable basis which did not include 
the operatives as well as the masters would be foredoomed a 
failure. The industrial warfare now going on in Denmark, 
with all its disastrous consequences to masters and men 
alike, affords another lesson in the same direction. It was 
recently proposed to form an alliance in the Welsh tin-plate 
trade upon much the same basis as that existing in the bed- 
stead trade and some other industries of the country. 
Practical investigation, however, found this unsuited to the 
tin-plate makers’ requirements; but the matter of combi- 
nation was not allowed to rest here, and the issue is that an 
association is now almost completed, entitled the Plate and 
Sheet Manufacturers’ Association, which will include 
nearly the whole of the Welsh makers, and have for its 
object a prevention if possible of the hitherto ruinous 
underselling which has prevailed. Articles of Associa- 
tion have to be signed by about eighty firms, many 
of them limited liability concerns, before the project 
can be considered in any way complete, and we understand 
that the adherence of the necessary majority is being rapidly 
secured. At present, the controllers of some 280 mills have 
signed, and a canvass of the trade, conducted some little 
time since, showed that, practically, all the employers were in 
favour of the movement. Among the earliest matters which 
will have to bo considered by the new body are various minor 
labour troubles which have arisen at some of the individual 
works, and the representatives of the men’s Union are to be 
invited to a joint conference to deal with these disputes. At 
a previous gathering of the employers, uniformity of wages 
was considered an essential to the general welfare. But to 
make wages uniform meant that the Llanelly employers and 
some others should give up 13} per cent. of wages that 
they were entitled to by agreement until the end of next 
December. This, however, they did give up, and thus esta- 
blished what ought to be a nine months’ peace in the tin- 
plate trade, and an excellent foundation for the combination 
now being formed among the employers themselves. 


NAVAL ENGINEERS. 


ALTHOUGH it does not directly affect the position of the 
naval engineer, a step which is of importance in its bearing 
on the engine-room staff has been taken at length by the 
Admiralty. We see in the list of the 2nd inst. that several 
appointments of probationary assistant engineers are 
scheduled as ‘additional for training.’ It will be remem- 
bered by those who followed our articles on the ‘‘ Duties of 
Naval Engineers” that we advocated such appointments, 
and urged the necessity of the additional training as likely 
to increase the efficiency of our Navy. ‘The practice of 
drafting probationary assistant engineers from Keyham 
direct on to vessels about to undertake important commis- 
sions—to take part in manceuvres, for example—was never 
attended with success, for the simple reasons that they 
lacked the necessary experience, and because the chiefs had 
not the time at their disposal either to instruct or watch 
them. It is to be hoped that the Admiralty will see fit to 
adhere to the step which it has just taken. 


LITERATURE. 


Le Service Actuel des Trains Rapides—Belgique, Angle- 
terre, France, Suisse. Notes de Voyage, 1897-98. Par 
CAMILLE Barpry. Bile et Genéve Librairie: Georg and 
Co. 1899. 

In this beautifully printed and illustrated folio volume cf 

seventy pages, M. Camille Barbey, who holds the position 

of Directeur de la Compagnie des Chemins de Fer Yverdon 

Ste. Croix, has given us a very shrewd, interesting, and 

brightly-written account of his experiences with some of 

the best express engines and trains of Great Britain, 

France, Belgium, and Switzerland. M. Barbey starts 

with the most true remark, that while one so often hears 

the subject of railway speeds publicly discussed, such 
discussion usually proceeds on a wholly erroneous basis. 

He follows this up with the equally true comment that 

certain statements of ‘ vitesses phénoménales” attained 

on the other side of the Atlantic have excited considerable 
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icism on the part of railway engineers. He has, 
ee . taken special pains to observe scrupulous 
exactness in the figures he gives in this book, in order 
that the view he presents of the progress made in the 
swiftness of railway travelling may be in all respects 
accurate and trustworthy. 
Reviewing in a general way the tendencies of the 
respective countries visited, M. Barbey thinks that in 
England and Belgium the speed question is considered 
from a purely practical standpoint, economy being as 
much taken into account as mere swiftness, whereas in 
France the efficiency of the engines is deemed the point 
of preponderating importance. M. Barbey explains that 
his book was finished before he had the opportunity of 
perusing the “ Quatre articles trés intéressants,” by Mr. 
Rous-Marten, upon the express work of the Northern 
Railway of France, which appeared in Toe ENGINeER in 
July, September, and November of last year. He 
declares that those articles were written “d'une facon 
arfaitement impartial,” and remarks that this is the first 
casion on which an Englishman has frankly admitted 
that the express trains of his country do not hold first 
place in point either of speed or of weight hauled. It is 
tifying to receive from such an eminent foreign 
authority so high a testimonial to our contributor’s fair- 
ness in the treatment of an international question. 

By far the larger portion of the book is devoted to 
M. Barbey’s experiences in Great Britain. Naturally he 
starts from Dover, and travelling by the South-Eastern 
Railway, he remarks that the engine of that line is “a 
handsome type of the English express locomotive, pre- 
senting all the characteristics of British engines— inside 
cylinders, a simple and elegant exterior, driving wheels of 
large diameter,” &c. 

The author expresses his admiration of the excellent 
order in which English engines are maintained. ‘One 
of the first things,” he says, ‘‘ which strike a locomotive 
engineer who sees an English engine for the first time, 
is the care with which the engine is maintained, and the 
difference which exists on this point between the two 
shores of the Straits of Dover. The Belgian engines are 
a little better kept than their neighbours of the French 
Northern line; but even these appear to be much 
neglected, by the side of the English locomotive. In my 
opinion minute care and absolute cleanliness and neat- 
ness in the maintenance of locomotives form part of an 
economical method of discipline which ought to be in 
force on every well-managed railway. In England the 
engines in general, particularly those employed on express 
trains, are always in a state of perfect order. It is a 
matter of self-respect with the driver to have his engine 
ever in excellent condition, and after a run of 124 miles 
without a stop I have never seen any heating of the 
working parts.” M. Barbey considers that the oil used 
in England for lubrication is superior to that employed 
on the European continental lines, and he expresses the 
opinion that the use of inferior lubricants and fuel is a 
false economy. 

Next the author travelled by “the classic Flying 
S:otchman,” as he enthusiastically styles the 10 a.m. 
from King’s Cross. He was delighted with the splendid 
8't single-wheelers of the Great Northern. ‘The design 
of this type of locomotive,” he remarks, ‘‘ which was 
created more than thirty years ago by Mr. Patrick Stirling, 
was so admirable that it has been adhered to ever since, 
the only changes made consisting in the enlargement of 
the boilers an cylinders. These engines have preserved 
to the Great Northern Railway its reputation for high 
speed.” He is interested in the position of the “ running 
foreman,” an official which, he observes, does not exist 
in his own country. ‘It is needless to say,” he goes on, 
“that the engine No. 1008 was in a perfect condition of 
minute cleanliness.” He notices that with the aid of 
the Gresham sand-blast the engine, in spite of having 
single driving wheels of such large diameter, started 
easily with a train of 180 tons and ascended the long 
bank out of London to Potter's Bar in capital style, 
without any material slipping in either case. At the 
same time, he admits that the Potters Bar bank seems a 
very mild one as compared with the Swiss gradients of 
1 in 55, and even 1 in 87. 

About “the beautiful engines created in 1870 by the 
late Mr. Patrick Stirling, the regretted locomotive engi- 
neer-in-chief of the Great Northern,’’ M. Barbey has 
much to say. ‘ These engines form the only instance, in 
my knowledge, of locomotives constructed thirty years ago 
of a special type being found in the present day still 
admirably adapted to the conditions of the class of duty for 
which that type was originally designed.” After referring 
to the subsequent re-introduction of the single-wheel type 
on the Great Eastern, Caledonian, Midland, North- 
Eastern, and Great Western lines, he proceeds to say 
that the journeys which he has made with the single- 
wheelers on those railways have convinced him of their 
excellence for fast trains weighing 150 to 290 tons, and 
that even on lines which have somewhat prolonged banks 
of 1 in 125 and 1 in 100. He remarks that this type is 
unknown on the continents of Europe and America, 
with a single exception in each case. ‘ But it seems to 
me,” he says, “this type of engine would exactly suit 
the fast trains de luxe on the Orléans (Paris-Bordeaux), 
P.L.M. (Paris-Marseilles), and Berlin-Hamburg lines. 
It would be a very interesting experiment to try them.” 

Oar author finds great interest and value in the variety 
of ideas and methods to be met with among locomotive 
engineers. ‘If all the European companies, for instance, 
constructed their roads, and engines, and rolling stock in 
accordance with decisions of the International Railway 
Congress, the railways,” he says, ‘ would become utterly 
monctonous and uninteresting ;” and he notes that ‘the 
English engines and carriages present many very instruc- 
tive differences of design and construction; . . . but no 
country offers such consistency in the character of the 
locomotive and the perfect adaptation to conditions of 
work presented by each railway system.” He was struck 
with the relative simplicity of the arrangement of a 
British footplate, and of the signals in use; also with 


the efficiency of the system by which the enormous 
traffic in connection with the Doncaster races is conducted 
by the Great Northern Railway. 

Other features of the East Coast journey to Scotland, 
which elicited his hearty admiration, were the magnificent 
curved station of the North-Eastern Railway at York; 
the handsome single-wheelers of the same railway, 
rebuilt by Mr. Wilson Worsdell as non-compounds ; the 
smooth and easy running of these engines at high 
speeds, and the comfortable travelling of the Joint Stock 
coaches, and finally the quick and powerful starting 
—démarrage—of one of Mr. Worsdell’s 7ft. coupled 
engines—1871 class—which took on the train from New- 
castle to Berwick. But it was on the North British line 
with one of Mr. M. Holmes’ 6ft. 6in. coupled engines, 
No. 633, that M. Barbey recorded his highest speed in Great 
Britain, viz.,83°7 miles per hour—135 kiloms.—which is 
specially emphasised by italics, and was attained down the 
Grant’s House bank without any excessive oscillation of 
the engine. He was “enchanted with the performance 
of this elegant engine.” 

After visiting and admiring the Forth Bridge, the 
author proceeded to Glasgow, and thence to London by 
the West Coast night express. He was greatly struck 
with the excellence of the W.C.J.S. coaches and of Mr. 
J. F. M’Intosh’s Dunalastair engines, which latter, he 
says, ‘are known to the railway engineers of the whole 
world through the remarkable results which they have 
obtained in work.’ He considers the Caledonian method 
of painting the most effective of any he has seen, and he 
likes the plan of designating the class or type by a name, 
e.g-, Danalastair. On the whole he regards this engine 
as among the handsomest of any he has met with; and he 
was much impressed with the speed and power displayed 
on the journey from Glasgow to Carlisle. 

From Carlisle he happened to have one of the identical 
engines that were in the Preston smash, viz., No. 2152, 
Shark, assisted by a pilot. This gives him occasion to 
remember that the Preston derailment took place while 
the train was passing the station at fifty miles an hour 
instead of twelve, and that the absence of a bogie had 
much to do with the occurrence of the disaster. He 
writes that speeds of seventy to eighty miles per hour 
are daily attained on the falling gradients between Shap 
Summit and Carnforth. 

M. Barbey’s next trip was with the Cornish express 
on the Great Western Railway as far as Bristol. i 
he was delighted with the beauty and power of the engines 
designed by Mr. W. Dean, with the comfort and smooth- 
ranning of the corridor clerestory bogie coaches, and with 
the fine terminus at Paddington. Next he tried the 
London and North-Western, from Euston to Crewe, 
and he writes with enthusiasm of the vastness, power, 
and efficient wock of the premier British line. “I carried 
away from my fi-st visit to this railway the impression,” 
he says, ‘‘ that it is quite the most powerful railway com- 
pany in Great B-tain, and perhaps in all Europe, not 
even the Paris, Lyons, and Mediterranean equalling it ;” 
and he express :; regret that Continental engineers do not 
oftener cross the Strait of Dover to study a system 
absolutely uni jue in the whole world. He duly admired 
Mr. FE, W. Webb’s compound engines, and his superb 
works at Crew2. 

Of the Lonlon and South-Western, he observes that 
the speed—o.1 the Portsmouth line—could be much 
better than it is, in spite of the gradients, and falls 
very far shori of the Caledonian speeds ; but he admits 
that on the main line to Exeter the rate is much better. 
The engines built successively by Messrs. W. Adams 
and D. Drummond are duly noticed, also the rolling-stock, 
and the enormous suburban traffic. M. Barbey acknow- 
ledges cordially the kindness with which he was treated 
in Great Britain, and dedicates his book to the railway 
engineers of Great Britain, especially Messrs. Ivatt, 
Worsdell, Holmes, M’Intosh, Webb, Dean, and Drum- 
mond, “‘in appreciative recollection of their kindly welcome 
and in token of sincere admiration of their fine engines.” 

Next, M. Birbey crossed the Channel, and travelled by 
the Northern of France from Calais to Paris, the journey 
being made in 3 h. 32 min. running time, with seventeen 
coaches and three stops. The run from Creil to St. 
Denis was done at an average speed of 62 miles 
per hour, in spite of the 12} mile ascent at 1 in 200. 
Some reference is made to the splendid four- 
cylinder compound locomotive designed by MM. 
de Glehn and du Bousquet, “which have maintained 
the reputation of the Nord line for the fastest expresses 
in Europe.” He remarks that, having just come from an 
inspection of the best English expresses, he was all the 
better able to judge impartially the merits of the Nord 
trains. While greatly admiring the British expresses 
and the engines which draw them, he has nevertheless 
proved, to his complete satisfaction, that the four-cylinder 
compound engine of the Nord line greatly surpasses the 
best English engines—‘‘l’emportait de beaucoup sur les 
meilleures machines Anglaises”—in many important 
respects, including the power exercised. The ten-wheeled 
six-coupled compound engines with leading bogie are also 
referred to as likely to come into far larger use for heavy 
express work in the future. 

More briefly, M. Barbey surveys the locomotives, 
coaches, and work of the Eastern French line, and then 
generally the latest engines andexpresses of Great Britain, 
Belgium, France, and Switzerland, as he found them run- 
ning last year. In conclusion, he passes in review the 
various facts and considerations which presented them- 
selves to him during his tour. He believes that even the 
present rail-weights of over 100lb. per yard will yet 
increase, as heavy rails will be found economical in view 
of reduced cost of upkeep. He regards the splendid results 
obtained on Fench railways with four-cylinder compound 
engines as eatirely justifying those engineers who have 
always advocated the principle of compounding as applied 
to locomotives. ‘If British railways make equally good 
progress with the French lines in respect of speed, this,” 
he says, ‘‘ will be due to the excellent quality of their 


fuel, to the perfestion with which their engines are kep;! 


in order, and to the admirable condition of their roads, 
protected by a most complete system of signalling.” 

The book is extremely well printed and is copiously 
and beautifully illustrated. The illustrations are mostly 
reproductions of capital photographs by Mr. F. Moore, of 
South-place, Finsbury, London, and the printing and 
engraving are the work of MM. Kiindy et Fils, of 
Geneva. Unquestionably the book is one of remarkatle 
ability and interest, which ought to be in the hands of 
everyone interested in railway matters, and especially as 
to the locomotive department. It is to be hoped tt at 
an English translation may be issued, and, if possib’e, 
put into a more handy shape for general use. The large 
folio size, although handsome and favourable to the dis- 
play of the numerous illustrations, is somewhat cumber- 
some for an ordinary library and for quick reference. 
But in spite of its bulkiness as to mere siz2—not as to 
contents, which are all too brief—M. Barbey's book is 
a ag find thousands of appreciative and delighted 

ers. 


Japan in Transition. By Srarrorp Ransome, M. Inst. C.E. 
London : Harper Brothers. 1899. 


Mr. Ransome spent many months in Japan as the 
Special Commissioner of Tue EncrneER, and during that 
period he acquired a great deal of information concerning 
the country and its inhabitants outside the range of the 
inquiry which he conducted for us, the results of which 
will be found in our vols. Ixxxii. to lxxxiv. The informa- 
tion and the impressions which Mr. Ransome gained con- 
stitute the subject matter of the very interesting book 
before us, the purport and purpose of which are very 
clearly stated by the author in the following lines:— 
‘** Japan in Transition’ is merely, as its name implies, a 
book dealing with the changes which are going on in the 
country just now ; and I describe it by a sub-title as being 
a comparative study of the progress and policy of the 
Japanese since the war with China.” Our readers must 
be too well acquainted with Mr. Ransome’s clear powers 
of reasoning, skill in picking out salient features, 
and ability to draw sound deductions, to render it 
necessary to say much in the way of criticism of 
this octavo volume of 330 pages. The number 
of subjects dealt with is immense, and Mr. 
Ransome has succeeded in making his book very 
amusing. Much of his success as an author is due 
to the spirit in which he visited Japan. He was 
determined to take nothing on trust, to see and judge fcr 
himself, and he possesses the rare mental faculty oi 
regarding what he sees not only from his own point of 
view, but from that of the Japanese. He is not of tho e 
who take it for granted that because a theory, a practice, 
or a custom would be objectionable in England it must 
be equally defective, immoral, or criminal in Japan. He 
discriminates, and the discriminating traveller is ve:y 
rare. Wecan strongly recommend the book not only 
to those who are more or less commercially interested 
in Japan, but those who like books of travel. Hundreds 
of years were spent in rearing up civilisation in the Old 
World. As much will be effected in half a century in 
Japan. The progress of the work is worth watching. 
How well worth watching we can learn from Mr. Rar- 
some’s book. 


SHORT NOTICE. 


Hedges and Hedge-making. By W. J. Malden. With ten i lus- 
trations, London: John Murray, 1899. 32 pages. 6d. per copy, 
4s. per dozen, 303, per 100.—The matter in this interesting livi!» 
treatise is dealt with under the heads of Tae formation 
of hedges; the preservation and restoration of old hedges ; 
and hedges not of whitethorn. Whitethorn is regarded as 
the most desirable plant for hedge - making, inasmuch as it 
satisfies to a greater extent than any other plant the seven- 
teen good features that the author specifies should be charac- 
teristic of plants used for hedging purposes; moreover, it 
has no undesirable features. Consequently, the character and 
habit of the whitethorn are duly set forth, and the modes of 
planting, training, and trimming hedges of different types are 
amply explained, the best methods being particularly emphasised. 
In the next place attention is turned to old and overgrown hedges, 
the most approved method, that of layering, being not alone ex- 
plained, but also illustrated. Then some plants, other than 
whitethorn, that may be used for hedge-making, are discussed as 
regards their favourable and unfavourable characters, and the 
mode of treatment they require. Reference is made to some 
exemplary hedges, and their mode of construction explained, 
those of the Midland Railway, the Duke of Badford’s fen hedges, 
and the Leicestershire ‘‘ bullfinches” being selected for the special 
description. When it is remembered that a properly-tended living 
hedge is constantly increasing in strength and efficiency, thus 
giving it a decided advantage over a dead fence, any who require 
fencing to keep out cattle, &c., will do well to consult this 
pamphlet, 
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scaffold fixed in one of the o | 
pen cars. One company offered | 
THE eae — a AY | to supply an erecting car for £300. Mr. Trail’s arrangement | THE ELECTRICAL INDUSTRY OF GERMANY, 


Many of our readers may perhaps spend a short and well- | The cost of the line has been nearly £5000 per mile, a fact | GERMANY, as is well known, has for several years take: 
earned holiday in the North of Ireland. They will find an | which we commend to those who advocate lines laid along- | high place in Europe in the field of electrical industry ce 
admirable service of trains to take them from Dublin to | side the high road. At first it was intended that this road | the development of the industry last year, as shown e 
some of the most beautiful scenery in the world. The | should be largely used for the conveyance of agricultural | statistics just issued from Berlin, exceeds all expectation: 
Northern Counties of Ireland railway will put the tourist down | produce. Mr. Trail found that this kind of traffic meant | The statistics, which cover the period March si, 1898. 

‘ | March Ist, 1899, show that no less than 105 new electrical 
_works of all kinds were started in Germany in that year, ag 
_ against ninety-six in the prveting twelvemonth ; whilst in 
_ 1899-1900 these figures will be greatly advanced, as at present 
| 123 such works are in progress of construction. At present 
| 504 electrical concerns are at work in Germany, and this 
is exclusive of tram and railway lines, as well as private 
firms. Of the total number only sixteen date from the begin. 
| ning of the eighties, and the largest electrical concern in the 
German Empire, the Berlin Elektricitiits Works, with jts 
large central station in the Markgrafen Strasse, and others 
_ was only started in 1885. These figures indicate forcibly the 
enormous development of the electrical industry in ( rermany 
of recent years. 

A striking comparison is also afforded between the electric 
and the gas works. Thus the first German gas works wera 
established in Hanover in 1825, and at the end of three. 
quarters of a century there are only 816 gas works in the 
whole empire, whereas the 504 electrical works have arisen 
within the last fifteen years. And if this rate of increase be 
maintained the number of each should be equal within four 
years. Of the electrical works three-fifths are driven by 
steam and two-fifths by water power. 

As regards single powers, the Electrical Transmission Works 
at Rheinefelden, in Baden, stands highest with 12,000 kilo. 
watts (1 kilowatt = 1-36-horse power), the Zolivereins-Nieder. 
lags-Central Works at Hamburg coming second with 7033 
kilowatts, the Berlin Elektricitiits Works in Spandauer 
Strasse, Mauer Strasse, and Schifferbauerdamm following 
with respectively 6708, 5486, and 4828 kilowatts, and the 
Electrical Works at Frankfort-on-the-Main with 4152 kilo. 
watts. All other works are below 4000 kilowatts. The num- 
ber of incandescent lamps fed by all the German installations 
numbered in 1894 in round figures 500,000, but now the 
number is about 2,000,000, whilst the number of all arc lamps 
has risen from 12,500 to 41,200. The motors driven by the 
vorks represent in all 68,600-horse power. 

It having been asked whether this enormous progress has 
not now reached its maximum, the answer is that of the 

i Teeny seven German towns with a population of over 350,000 all 
Fig. 1—TRAIN AT DUNLUS™ CASTLE now possess electrical works, and of twenty-one towns with 
between 100,000 and 250,000 all will at the end of this year 


at the pretty town of Portrush, and thence he will be con- , financial ruin to the line, and it was abanloned. H's cxpe- possess such, whilst of thirty towns with a population between 
veyed to the Giant’s Causeway by an electric railway about | ricnce is that for leads cf less that twenty miles light rail- | 50,000 and 100,000 only eight will at the end of the year be 
eight miles long. This is the first electric railway constructed ways cannot be made to pay for the conveyance of agricul- | without one. Of the remaining 3073 towns with a popula- 
in the United Kingdom. It was one of the first ever made. tural produce or minerals. An :tiempt was made to work | tion from 2000 up to 50,000 no less than 2662 have no 
Our readers will find a very full description of it in our im- Antrim iron ore over the line, but it could not be made to electrical installation whatever. It should, therefore, be 
pression for April 13th, 1883. It was proposed, designed, 
and carried out by Mc. W. Trail, C.E., of Port Ballintrae, a 
village on the sea coast between Dunluce and the Giant’s 
Causeway. For sixteen years the line has been worked 
with perfect success. It presents several features of 
peculiar interest, in that it is a light railway, laid 
fur the most part along the high road. Originally it only 
put Bushmills, noted for its whiskey, and Portrush in 
connection. Within the last few years it has been extended 
to the foot of a hill on which the Giant’s Causeway Hotel | 
stands. The gauge is 3ft.; current has until now been trans- 
mitted through a tee-iron bar, about 4in. by 4in., at the side 
of the line. Insulation is obtained by securing the tee bar | 
with its flat surface uppermost in wooden posts about 18in. 
high; a slot issawn in the top of the post, in which are 
placed two porcelain insulating slips, and between these the 
rib of the tee drops and is secured. The collectors are simply 
two elliptical bows of steel about 3in. wide. The top of each 
bow is secured at the middle to the motor car frame. The 
bottom of the bow presses on the conducting rail. Two 
spring bow collectors are used in order to span the gap in the | 
rails where farm gates open cff the road. Connection is | 
made in the usual way between the different sections of the | 
conducting rail with short lengths of copper cable under- 
ground. The pressure is about 300 volts, which has not 
proved fatal to man, although several animals have been 
killed, notably a bull with an iron ring in his nose who smelt | 
the rail, brought the ring in contact with it, and dropped | 
down dead. Peckam motors are placed under the cars. Our 
engraving, Fig. 1, shows an ordinary train standing near the | 


Our second illustration, Fig. 2, shows the outside of the 
generating station. It is situated some 1500 yards from the 
railway at Bushmills, communication being established by 
overhead wires like telegraph wires on posts at the side of 
the road. The station is situated close to a salmon leap on 
the river Bush, and about 200-horse power is available all 
the year round. The house contains a single large Parker 
dynamo, with the Siemens type of armature. The available | 
fall is about 22ft. The two turbines, of a little-known 
American type, drive vertical shafts, each of which is fitted 
with a bevel wheel. These drive mortice wheels on two 
shafts, the inner ends of which each carry a spur wheel. 
Both these spur wheels gear into an open pinion on the end 
of a second motion shaft, which carries a pulley which drives 
the dynamo by means of a leather link belt. The belt has | 
been at work continually for about sixteen years, and is still | 
quite good, 

The load, we need hardly say, varies very much, as some 
of the inclines are so steep as lin 35. Mr. Trail has failed 
to get an automatic regulator, and so the shutters in the 
turbines are worked by a man sitting in the power-house and 
manipulating a screw hand-wheel. Thesame man has done | 
the same work for many years; and without any mechanical 
indicator whatever he can tell where any train is, and 
what its load, and how many trains are on the road at one 
time. The run occupies about an hour, including a couple 
of stops, one at Dunluce and the other at Bushmills. It 
would be impossible to exaggerate the beauty of the coast 
along which the line runs. | 

During the tourist season the electric cars are unable | 


alone to cope with the traffic, and a certain number of trains = — 
are run with Wilkinson tramway engines, with vertical | vy 
boilers and cylinders, and geared wheels, weighing about eight Fig. 2-THE POWER STATION AT BUSH MILLS 


tons each. The cost of working by electricity is 3d. per 
train mile, by steam 15d. pertrain mile. As there is plenty of es teal enter- 
power available, Mr. Trail has during this summer intro- | pay, and was given up. The whole of the arrangements have | clear that there is still a large open field for electrical ent 
duced the overhead trolley system, and the voltage will | whe carried out by Mr. Trail, who is the engineer, manager, | prise in the German Empire. 

then be increased, leakage will be almost done away with, and | and very largely the owner of this interesting line, and to . 
it is hoped that steam haulage will no longer be necessary. | Mr. Trail’s courtesy our readers are indebted for the infor- Tur White Star steamer Oceanic started on her maiden 
The overhead wires have been placed by a very simple mation we have given them. voyage for New York at about 7 o'clock on Wednesday evening, 
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gOoME FORMS OF MAGNETIC SEPARATORS, 
AND THEIR APPLICATION TO DIFFERENT 


By H. C. McNeIL1, Assoc. R.S,M. 

Tue first application of magnetism as an agent for the separation 
of a magnetic from non-magnetic substances was probably the 

rmanent hand magnet used in the machine shop for separating 
jron or steel turnings, &c., from brass or gun-metal sweepings. 
Vimilarly foreign oats and grain are freed from bits of iron wire, 
pieces of cutter blades, nails, needles, &c. The railway companies 
and other large employers of horse labour have found it necessary 
to subject all the materials utilised for horse food, such as maize 
and oats, to rigorous mechanical and magnetic cleansing, for which 
purpose & permanently magnetised steel plate, about 4ft. long, 
gin, wide, and jin, thick, with the long edges horizontal, is placed 
transversely, and inclined at an angle of about 35 deg. to a con- 
tinuous stream of grain fed froma hopper. An automatic scraper, 
in the form of a belt revolving round pulleys at each end of the 


magnet, anil provided with a brush of leather, removes any 
oe Bred pt two minutes. This is pushed to the end of 
the magnet, and drops into a separate compartment ; the grain 
which passes on is jigged on a three-bottomed perforated tray, by 
which means not only is the corn or maize separated, but the 
oats are freed from mixture of smaller seeds, bits of stone, and 
dust. 

With the introduction and wider application of electro-mag- 
netism, not only have machines been devised whereby naturally 
magnetic iron ores are freed from admixtures of other minerals, 
but by a preliminary roasting, i.¢., the artificial production of 
magnetic oxide of iron, other ores may be rendered suitable for 
a magnetic separation treatment. Mr. R. E, Commans mentionst 


that Sella, in Piedmont, in 1855, was the first to use an electro- 
magnetic separator, but to free the magnets the current had to be 
broken ; also that in 1881 Heberle, at the Friedrichssegen Mine on 
the Lahn, introduced a continuous-current machine for separating 
blende from spathic iron ore after a preliminary roasting. In addi- 
tion to the separator which bears his name, and which is dealt with 
in this paper, Mr. Heberle also designed that part of the dressing 
floors at the Gellivare Company's works at Lulea, where the 
—_ after being separa from the magnetic iron ore with 
which it occurs, has to be freed from a small percentage of hema- 
tite before being converted into soluble phosphate. 

Other workers, both in Europe and America, including Wenstriim, 
Ball, and Norton, Chase, 
Conkling, Hoffman, Hessler, 
Buchanan, King, Edison, and 
Wetherill, have all designed 
machines suitable to treat 
certain classes of ore which 
have come under their parti- 
cular observation, and have 
successfully dealt with the 
problems presented by local 
conditions and peculiarities. 

In the summer of 1898 the 
author had the opportunit 
of seeing some of the princi- 
pal magnetic concentration 
plants in Sweden, and the 
—— paper is mainly con- 

ned to these. He is in- 
debted to the various mana- 
gers of works, engineers, 
and others for the informa- 
tion freely accorded in every case. ‘The endeavour has been 
to present an outline of the machines and ore treatment pro- 
cesses, The sketches are entirely diagrammatic, and have been 
prepared from the author’s hand sketches, The machines will be 
described in each case with the accessory ore treatment processes, 
in the following order :—(1) The Wenstriim machine, (2) The 
Monarch machine, (3) The Delvick-Griindal machine, (4) The two 
typesof Heberle machine, (5) The Wetherill machine. 

(1) The Wenstrim machine.—This is probably the simplest, and, 
for the particular purposes which it is intended to fulfil, the 
Most efficient separator at present in use. Unlike most other 

esigns, it is capable of treating ore of fairly large size, and it is 
hot necessary that the stuff treated should be previously dried ; 
its chief use is in such cases where the magnetite iron ore contains 


* Iron and Steel Institute. ae 
aoe Froceedings ” of the Institution of Civil Engincers, vol. cxvi., 1893, 


inclusions of rock, or where, as in open cast workings, portions of 
the containing walls of the ore body get mixed with the ore in 
blasting and like operations, Asa general rule, it is found to be 
more economical to pass the whole of this material co!lected to- 
gether over a Wens*riim machine, after the “ best” of a blast has 
been dealt with, than toattempt further hand selection in the 
uarry or underground, In addition there are other uses to which 
this separator may be put, such as the treatment of cupola 
residues and foundry loam and sand ; also the recovery of cast 
iron shot entangled in blast furnace slag, &«, 
Fig. 1 gives a general view of this machine. The material to be 
treated is fed through a hopper A, and on to a jigging tray, which 
receives its motion from a cam arrangement paced on the shaft 
BB. This tray is inclined, and at each recoil a line of ore is left on 
the drum. Figs. 2 and 3 show part sections of the drum in direc- 
tions at right angles to one another. C is the armature barrel, 
consisting of a series of soft iron bars,each separated from the other 
by a bar of wood. D is a stationary field magnet, placed excentri- 
cally with regard to the armature barrel. Non-magnetic end 
plates, carefully fitted with ‘‘ jointing,” so as to be water-tight, 


bind up the whole into the form of adrum. ‘The bars of soft iron 
are internally shaped, so that each successive bar becomes 
oppositely magnetised, a combination of greater ge being thus 
exerted on a piece of ore large enough to bridge the distance 
between two adjacent bars. 

The magnetic portion of the ore adheres to and is carried round 
on the drum until beyond the infl of the magnetic field, when 
it drops away down a shoot at E, whilst the non-magnetic portion 
passes down in front of the drum into a shoot at F. 

A machine with a drum of 2ft, 24in. diameter and 2ft. length, 
revolving at thirty revolutions per minute, will treat about five 
tons of mixed material per hour. Such a machine is capable of 
dealing with ore of any size up to pieces that will pass through a 
screen of 4in. mesh, and requires a current of 15 amperes, the 
tension at the dynamo terminals being 110 volts. Although the 
machine may be and is used on ore which is quite wet, the greatest 
efficiency is obtained when the material to be treated is dry, 
and in some cases, as at Dannemora, Sweden, care is taken to treat 
only that ore which is fairly dry, without incurring the expense 
of artificial drying ; whilst in other instances—(rangesberg and 
Grangen—the ore is treated directly after being washed, and whilst 


qite wet, This se tor requires but little care and attention 
when working, whilst the cost of maintenance is practically nil. 
Generally the most efficient plants are also the simplest. The 
process usually consists of either a rough preliminary sizing by 
means of revolving or flat screens, with or without washing, 
followed by treatment on the separator, or the uncleaned ore may 
be passed on to the magnetic machine direct, and sulsequently 
screened into different market sizes. At Dannemora the latter 
method is adopted, and I am indebted to Captain Hammershal for 
p'acing at my disposal the particulars given in the following short 
description of the plant used there. The ore on arrival at surface 
is first subjected to a rough hand selection on sorting floors con- 
veniently arranged near the shaft. Between 50 per cent. and 60 
per cent, of the total quantity of ore raised is rich enough to be 
taken direct to the furnaces, The remainder, which is of any size 
up to 2in, diameter, is trammed from the sorting floors to the 
separation plant, or to the ore heaps, for future treatment by the 
separator. Fig. 4 represents the plant in use. By means of the 
elevator shown, the ore is lifted and dropped on to the inclined 
shoot A, and so on to the reciprocating table B, which delivers it 
to the Wenstriim separator D, The tray B receives its motion by 


means of the small excentricC. The unmagnetic, and in this case 
worthless, portion falls at once down the shoot E. The magnetic 
portion is carried round on the drum of the separator in the manner 
already described, and passes down shoot G into the revolving 
trommel or screen H. This trommel is of 4in. steel plate, provided 
with jin. punched holes pitched 1gin. apart, so that everything 
under gin. diameter passes through and down the shoot M, the stuff 
above jin. which does not pass through the holes of the trommel 
being delivered down the shoot N, two marketable products being 
thus obtained. 

An example where preliminary sizing and washing before sapara- 
tion is found to be advantageous is at Griingesberg, Sweden, and 
no doubt many of the members of thi titute wi b 


this I ir 

seeing the actual plant at work. The mill is built at the foot of 
an embankment, so that the material to be treated is wheeled 
either in railway trucks or mine wagons directly into the top storey. 
During the winter, for obvious reasons, it isfound impossible to run 
the mill ; during this time large reserves of ore are accumulated. The 
railway t-ucks, when used, are so constructed that the whole sides 
are capable of being — and rest horizontally on the top of 
grizzlies which extend from end to end of the truck, In 


Figs. 5 and 6 the truck is represented at A and the grizzlies at B. 
The ore is shovelled by four to six men out of the truck on both 
sides, and that which is too large to pass through is hand-picked 
into the wagons D by men and boys standing on the platforms 
shown. The grizzlies are made of bars of iron, rectangular in 
section, and placed 5in. apart, so that all the material under that 
size falls down the shoots CC, and on to a three-bottomed 
perforated recoil table E. If small stuff has to be treated, it is 
dumped directly down the central shoot—Fig. 6—from the mine 
wagons, which are run into the mill on the narrow-gauge rails 
shown and without being passed over the grizzlies, The three 
bottoms of the table are placed exactly above one another, and 
about 34in. to 4in. apart, and are all actuated by means of the cam 
shaft, cam, and springs. The top tray is provided with holes 
l}in. diameter and 2in. pitch, the middle tray has holes fin. 
diameter, and the bottom one fin. diameter. The oreis distributed 
in an even layer by means of the hinged iron plate F, assisted by the 


vibrations given to the table, by which means it 1s gradually worked 
down the tray, and at the same time is subjected to a thorough 
washing, the water for the latter purpose being supplied by the 
3in. perforated pipes MM. The result is that all fine particles of 
ore are washed through the three trays down the shoot H, and are 
carried off with the water by launders out of the mill, where boys 
are engaged in digging small channels, whereby the water very 
quickly drains away, leaving a coarse powder which is sufficiently 
rich to be marketable. The stuff under Ijin. and over jin. 
diameter passes through the holes in the top tray, and is caught 


by the middle tray ; that which is less than jin, and more than jin. 
diameter passes through the middle tray, and is caught by the 
third tray. Both sizes fall into the same shoot I, and are treated 
on the smaller Wenstriim machine R. The material between 1 }in. 
and 5in., after being thorougbly washed, is delivered from the top- 
most tray into a shoot J, and then into a revolving trommel K, 
also provided with 14in. holes, and the ore which passes through these 
holes is taken by shoot N to join the products from the middle and 
lowest tray, and is treated by the separator R. Stuff between 1}in. 
and 5in. is delivered from the end of the trommel K on to the feed 


Ws 


ae of the larger separator W. ‘The material which comes away 
rom the ‘‘ worthless ” shoot X is deposited on to a slowly-moving 
broad metallic belt Z, Here any pieces of valuable ore are hand- 
picked off by boys and dropped into a shoot placed on either side 
of the belt, the worthless portion being left on the belt, and travels 
into a se te com ent. The use of the belt may be 
explained by the fact that the weight of some of the larger pieces 
of ore is greater than the magnetic force exerted by the machine, 
in which case they would fall off and get mixed with the worthless 

rtion ; also that it is more eccnomical to adopt these means 
instead of hand-spalling and selecting the material to be treated 
according to more or less exact size. In addition, a lump of the 


stuff may be partly magnetite and partly unmagnetic, in which 
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case, if the latter happened to come into contact with the drum first, 
it would not adhere, 

Three commercial products are obtained :—(1) Ore between | 
lhin. and 5in. diameter; (2) ore between and jin. diameter ; 
(3) ore anything up to fin. diameter. The Griingesberg plant 
was designed to meet the particular requirements at the mine ; the 
ore contains a considerable amount of specular iron, which some- 
what easily crumbles, also hematite, and differs from that of 
D.nnemora, where the ore is compact and very hard, and there is 
little or no tendency to crumble, hence probably the difference in 
the methods of treatment and the primary washing, in order to 
save and eliminate the fine material, At both Dannemora and 
Griiagesberg the uncleaned ore averages 38 per cent. to 42 per 
cent., and the concentrates 58 per cent. to 62 per cent. metallic 
iron. The rejected portion of the material consists of quartz, | 
pegmatite—from inclusions and veins running through the 
magnetite ore bodies—schistose material, &c. 

In both the preceding cases the operations of sizing or screening | 
the ore are carried out hanically either i diatel 
after separation, but it may happen that the deposit is so situated | 


as to render it necessary that the ore should be brought down to | regarded as a Wenstriim with the single drum duplicated. It is, 


a convenient mill site, in which case the apparent disadvanta, 
of position may be made use of in many ways. _A case in point 
is at the Slotterberg Mine at Grangen. It appears that a con- 


Fig. 


siderable amount of work was done many years ago some 300ft. to 

400ft. up the side of the hill, where large dumps were left by the 

old workers ; in those days there were no magnetic separators, 

and only the very best picked ore was used ; it is now found to_ 
be worth while to treat these old heaps. The stuff consists of 
anything between a powder and 6in. diameter, and the whole of 
it, just as it comes to hand, is treated by screening, washing, 
sizing, &c., whilst on its way to the foot of the hill. 

The first operation which the stuff undergoes is shown in | 
Fig. 7 at A, where the ore is dumped on to a screen at that | 
point, and is spread out by boys with rakes, and as much of the 
tiner material which adheres to the larger pieces sent through 
the screen ; the latter, which has an area of one square yard, 

ses everything under 2}in, diameter, the larger pieces remain- 
ing on the screen being hand-picked ; after passing through the 
screen the ore falls down the wooden shoot, which is some 18in. 
square in section and lined with iron plates, the whole roughly 
secured to trestles against the side of the hill, at about an angle 
of 45 deg. At B is a rectangular opening in the bottom of the 
shoot, 2in, wide, which allows a quantity of the finer material 
to drop through, but which is skipped by larger pieces as 
they roll down. Arrived at the bottom’ of the shoot, the pieces © 
of ore being thus fairly cleaned, fall on to another screen 
C C, with which the shoot terminates, where a further separation of 


Fig UB. 


the smaller material takes place. This screen is 10ft. in lergth, 
and the bars are placed longitudinally and 4in. apart ; the material 
under 4in. diameter passes through and is caught in the shoot D, 
the finer stuff so eliminated, together with that which — 
through at B, is dumped near at hand as worthless; and the 
remainder, of size between 2}in. and }in., falls into shoot E ; from 
this point it gravitates down an inclined tramway until it arrives at 
the top of another shoot or launder also placed against the side of 
the hill, and terminating in the separator plant—see Fig. 8. 

The product from shoot E is tipped from the wagon into a square 
chamber at the top of the launder, and is kept in place by a 
shutter or plate T, by means of which the feed of ore down the 
launder may be regulated, after being washed by water from the 
hose pipe shown. The height of the ore chamber S is 60ft. above 
the separator, and on its way down the material is well washed. 
At RR is a fine screen through which passes the finer material 
still left, together with the water, the residue of washed ore 
passing on to the Wentstriim machine. 

In addition to the old dumps mentioned, good ore has recently | 
been discovered near the base of the hill, which is —— a 
continuation of the deposit worked, as already stated, higher up. 
The ore thus obtained is first screened close to where it is mined. 
Fig. 9 is a sketch of the plant used for this purpose. A is an | 
nelined screen made of old railway metals with an effective | 
opening of Sin. between each; pieces above this size roll off | 

e screen and form No, 1, Pieces under 5in. pass through and 


| rial containing 60 per cent. to 70 per cent. magnetite, (c) Gangue 


| direct to the furnace; (c) is dumped as worthless, No, 2 is 


| B is usually a short piece mounted, as shown in Fig. 9, on wheels, 
| so that it may be moved under any part of the upper screen that 


y before or | falling ore. 


‘a class which incudes the most ful h of the 


| The ore of the size mention 
| into the machine by means of the roller at A, the feed being 


' the bent shiel 


| now quite dry and hot, falls down shoot G, being divided at that 


| from the fireplace E. At H is a revolving drum, and at K are 

placed an adjustable baffle-plate and a vibrating feed-tray, which 
| not only acts.as a safety catch to prevent any object, such as a 
| hammer head, getting into the rolls, but also regulates the feed 
| of ore, so that the rolis L have just sufficient ore to dea) with, and 
| do not get clogged - = passing these rolls the ore enters 


are caught on screen B, also made of old rails, but placed 2hin. 
apart, so that the material of size between 5in. and 2hin. falls to 
the sorting floor and forms No, 2. The ore under 2hin. that 
passes through screen B exe. No 3. No. 1 is hand-spalled, 
selected, and divided into (a) almost pure magnetite, (/) mate- 


with 12 per cent, to 15 per cent. magnetite ; (a) and (/) are sent 


similarly treated. No, 3 after further screening is passed on to 
the separator. The top screen may be extended to any length 
according to the amount of ore to be treated. The under screen 


it may be convenient to use. It is alsoa good plan to divide up 
the shed into compartments, so that when sufficient ore has been 
put through to be easily ‘‘ looked over” by one man, the opera- 
tion may go forward in another compartment; by these means 
also the workmen cn the lower platform are protected from the 


(2) The Monurch separator.—The Monarch separator may be 


however, of a rather more delicate construction, and is a mcditica- 
tion of and improvement on the original Ball and Norton machine, 


excentrically-placed internal electro-magnet and the revolving 
drum pattern. Fig. 10 shows a sectional elevation of this 
separator. It is necessary that the ore treated should be quite 
dry, and in both cases where the author was enabled to see the 
machine at work ia Sweden the best results have been obtained 
upon material crushed to through a 1-millimetre screen. 
after drying is fed in an even stream 


capable of adjustment as shown. The mineral falls on the revolv- 
ing drum B, which moves over the fixed electro-magnets, all the 
material ree | compelled to pass close to the drum by means of 

BC. Having passed the point C, the non-magnetic 
portion or tailings fall into compartment D, and are fed out at 
that point by a similar roller, At or near the point E the particles 
hop across to the next drum in consequence of a stronger current 
being employed in drum No, 2, and are possibly helped by an 
induced current of air caused by the superior velocity of this 
second drum, the relative speeds being as 6:1. Those particles 
containing a little magnetite are 
whirled off drum No. 2 at about 
the point F, the centrifugal force 
being the stronger force of the 
two, and drop into the compart- 
ment G, constituting ‘‘ middles” 
or ‘‘middlings.” The wholly 
magnetic icles are whirled 
off drum No, 2 at about the end 
of the electro-magnets, and are 
flung against the end of the ma- 
chine, and are fed out at H. The 
‘‘middles” may be re-crushed 
and re-treated if necessary. 
combination of three such ma- 
chines, where the middles from 
two of them are passed through a 
third, is said to be capable of 
treating 200 tons of uncleaned ore 
per day of twenty-four hours, 

One of the later improvements 
on this separator is the introduc- 
tion of drums made of German 
silver, which has been found to 
increase the efficiency of the ma- 
chine, ‘This form of machine, 
when used after a careful pre- 
liminary treatment, such as dry- 
ing, crushing, screening, Xc., is 
applicable to two classes of ore :— 
(1) Those in which magnetite is 
more or less intimately associated 
with worthless material, and (2) 
those in which the magnetic por- 
tion is of secondary importance, 
To both of which cases the ma- 
chine is successfully applied. The 
extensive plant seen by some of 
the members of this Institute 
whilst at Lulea, in the north of 
Sweden, last summer, may be 
taken as a case coming under the 
second of these conditions, and which may be briefly described as 
follows :—The ore which is put through the mill assays from 0°01 
per cent, to 3 per cent. phosphorus, and is correspondingly low in 
iron, the phosphorus occurring in the form of apatite. nly the 
ore richest in the latter mineral, and hand selected on this t, 
is put through the mill. 

It is first ed through a Blake crusher and then through a 
single pair of Swenson rolls, the ore being thus reduced so as to 
pass through a }in. mesh screen. This product is then thorough] 
dried by passing it through the revolving cylinder A B—Fig, 11. 
This cylinder is 48ft. in length and 4ft, 8in. diameter ; it is inclined 
1 in 18, and rotates once every five seconds. The ore from the 
hopper C is by means of the feed plates at D in a constant 
stream into the cylinder, meeting the heated gases, &c., coming 
from the coal fire at E, Having arrived at B, the ore, which is 


point into two streams—Fig. 1la--in order to miss the uptake 


the circular screen his screen-is of yin. thick steel plate 
with oblong holes, the details of which are given in the sketch 
—Fig. 11). A certain proportion of the ore, about 20 per cent, 


of tte whole, which finds its way, or is small enough to 
M, drops right down to the bottom chamber N, w. ist thet 
passes out of the screen, and is fed into the double rolls R, and ie 
that passes into a second and similar screen Ml. The ore ra 
enough to pass through this second screen joins that which oe 
already passed through the upper trommel whilst that which 
still too large is returned to the double rolls R by means of the ele : 
tor PP, and is re-crushed. Assuming the chamber N to pb 
nothing but ore 1-millimetre diameter, this is then transferred 
to a Monarch separator Q by the elevator SS, the “ middlin ” 
from which pass down, and are sent through a second sopareta 
Ql. The plant is in duplicate, i.c., Fig. 11 represents just - 
half of the mill, each half working independently of the ther 
half, and there are therefore four separators at work, two to san 
half. ‘The arrangement made for joining the like products from 
two separators is shown in Fig. 12, where the two concentrates 
join together and are collected at A, and the tailings similarly at 


Fig .13 


B, whilst the ‘ middles”” from the top machine are taken to 
the lower separator, and the ‘‘ middles” from which are again 
collected at C, All the screens, rolls, separators, elevators, shoots, 
&c., are boxed in with wood, and the dust from them, by means 
of mains and exhaust fans, drawn to a separate house, allowed to 
settle, and removed when necessary for further treatment. It 
might be of interest to note that the tailings, consisting of apatite, 
with a very small proportion of magnetite and some hematite, con- 
stitute the most valuable product delivered from the separators, 
This then goes forward and receives further treatment for the 
separation of the small residual portions of iron compounds, and 
the finished phosphate of lime is tinally converted into the soluble 
phosphate of “a by the Wiborgh process, A similar plant to 
the one just described is also used, as already mentioned, where 
magnetite has to be separated from other and worthless minerals, 
In this case, the only point that it is necessary to draw attention 
to is that the ore itself, in the absence of any appreciable 
quantity of apatite, may be barder, and the initial crushing 
more difficult to accomplish. At Herriing a No. 5 Gates crusher 
is employed for this purpose. 

(3) The Dellvik-Giindal separator.—This machine is designed 
to treat those ores in which the magnetite exists in a state of 
intimate admixture with other and in general worthlecs minerals, 
At present it is at work, and is successfully treating low-grade 
magnetite ores, The preparation that the ore has to undergo 


before it is pores to this form of separator will be described when 
dealing with a plant now working at Bagga, in Sweden. For 

resent purposes, the material may be described as a slime. 

ig. 13 shows a sectional elevation and part plan of the machine. 
AB is of cast iron, and consists of a series of rings. In the 
spaces between each of two is placed the copper wire conveying 
an electric current. This drum is rotated by means of the bevel 
gearing DE and the pulley shaft H. C C is a solid drum of wood 
caused to revolve three times faster than AB by means of the 
gearing shown at FG and is studded with soft wrought iron bolts 
or pegs, each ring of which revolves exactly opposite to the rings on 
AB. It will be noted, as indicated by + arrows, that AB 
revolves from right to left in front, and C C from left to right in 
front. The slime is carried to the machine by means of the 
launder N, which terminates in the circular launders QQQa, 
which enclose the drum AB for about one-third of its cir- 
cumference, as seen in plan, and offer a larger area of the 
slime to be acted upon. Further water is supplied by the 
pipe L, The magnetite particles thus brought under m netic 
influence attach themselves to the rings on A B, and are 
carried round. Those _— which escape the first ring are 
caught lower down, and so on, each. successive ring being more 
strongly magnetic than the one above, The unmagnetic portion 
of the ore, being unattracted, is washed down and into Jaunder P, 
together with the excess water, As each peg of the drum C C is 
successively presented to the rings of the drum A B, magnetism 1s 
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erein, and the magnetite hops over and forms in tufts 
and is thus carried out of the magnetic field, where 
and the rest is washed off 


the launder 
fully-fitted brass rings and special jointing. 
The né 
accomplish 
show & ema 


ore, in which it is necessary that crushing should be carried to such 
a point that all the material shall pass through a 12-mesh 
screen, The first coarse crushing is done by means of a Blake 
machine, which reduces all the ore to about walnut size, after 
which it is passed through a ball-mill, a feature of which is an 
ingenious arrangement by which a regular feed of ore is supplied 
to th? mill, BC is a horizontal circular revolving plate, the height 
of which can be adjusted so that the distance between the bottom 
of the hopper A and the moving plate BC can be so regulated that 
jvt sufficient ore is allowed to drop through and is carried round 
on the plate. D isa fixed guide plate, under which the plate BU 


Fig 16. 


revolves, and the ore, in coming up against it, is slowly pushed off 
and into the shoot leading to the ball-mill FG, Thisis of cast iron, 
lined internally with chilled plates, the latter removable, and is 
caused to rotate forty times per minute upon hollow trunnions, 
through which ore is fed in on one side and out on the other, 
water being supplied by pipe E. Coarse 'ime is thus produced, 
and passes out with the excess water down an open launder H, 
and into a revolving screen M of wire gauze, with 140 holes to the 
square inch, The stuff already fine enough to pass through drops 
into the shoot R, and is treated in the Dellvick-Grindal separator 
ST, whilst that not sufficiently fine is carried up on the gauz: 


Ne} ne2 Ne3 
NSA 
| 


Fig. 17 


inside and drops from the top on to the enlarged end of a launder 
N, and is returned to the mill by a small pump. Professor G. 
Nordenstrém, in a paper read before this Institute at the Stock- 
holm meeting Jast August, mentions the fact ‘‘that the Dellvick- 
tondal separator has been advantageously used at Pitkaranta, in 
Russian Finland, since 1894, for concentrating poor iron ores.” 
The Hherle separator.—There are two distinct types of machine, 
each of which “is shown in separate figures. Fig. 15 is a type 
designed for the separation and concentration of low grade 


magnetic ores only. Fig. 16 is designed for the treatment of 
galena blende ores when occurring with magnetic oxide of iron, 
also the separation of roasted spathic iron and blende, &c., or in 
the treatment, which will be described below, of a complex ore 
consisting of galena blende, magnetic oxide, pyrrhotine, and quartz. 
In Fig. 15, the ore to be treated, after reduction to size of about 
30-mesh, is fed in at A with water. BB is a continuous gutta- 
percha belt travelling round the pulleys CC and over the fixed 
electro-magnets placed in the casing shown, the whole machine 
bere J enclosed in a wooden box, which is kept full of water toa 
height a little above the highest of the magnets. The magnetic 
portion of the ore attaches itself to the belt, and is carried 
down with it until, arriving at D and out of the field, falls 
away into E, and is withdrawn through F. The worthless 
portion falls into G, and is withdrawn through pipe H. The 
width of the belt may be from Ift. Sin. to 2ft. 6in., and a machine 
of the latter size is capable of treating 35 tons of crude ore per 
day. These separators may with advantage be used in series 
where a favourable percentage of the magnetic iron might be 
obtained from the ore by a primary crushing of from 6 to 3 milli- 
metres and treatment in separator No. 1—Fig. 17—the rejected 
portion being further reduced in size to, say, 3 to 2 millimetres, 
and treated in No. 2 separator, and so on with intermediate 
crushing between two such separators. At Saxburget, in Sweden, 
where, by the kindness of Mr. Wenstrim, I was permit to 
see _— mill, they were treating an ore consisting of approxi- 
mately :— 


Per cent. 
Lead ll 
Magnetic oxide .. .. .. .. oo 14 
Pyrrhotine (magnetic pyrites), Feg £7 2to5 


which is obtained from the adjacent Langfallsgrufvan mine. _ 
The ore is first hand-cobbed and picked over to roughly pieces 


of 6in. diameter. It is then passed on a Blake breaker A—Fig. 18 
—which reduces it to the size of about jin. diameter. It is then 
lifted into the trommel C D, provided with gin. holes, by means of 
which the material less than gin. passes through and goes on the 
fine rolls H, together with water supplied by the pipeG. Material 
larger than gin., or between gin. and jin., passes down F to the 
coarse rolls K ; also with water supplied by the pipe shown. From 
these rolls the crushed ore passes to further trommels, M and N, 
provided with holes of about ;';in. The stuff already small enough 
passing down in the shape of a slime by launder R, direct toa 
Heberle separator of type shown in Fig. 16, anything above ;Lin. 
is returned from P to the fine rolls H and re-crushed. The ore 
now consists of a slime containing all the minerals mentioned 
above, and in this state is run into the separator—Fig. 16—at A ; 
the magnetic portion is carried down the belt, and deposited into 
chamber C, and withdrawn by a pump through D, The coarser 
portion of the remainder of the mixture accumulates in E, and is 
withdrawn through the pipe F, the outer case of the separator 
being kept full of water up to launder B by means of the water 

ipe G, the finer portions of mixture, consisting mostly of the 
teas and silica, together with about 3 per cent. — ina 
state of suspension, are carried away by the overflow B to setting 
pits for subsequent re-treatment as fine slimes, The magnetite, 
after withdrawal from C, here disappears from the process, as 
although it contains a little zinc and lead, it is found unprofitable 


to treat it further. The material which collects in chamber E 
then goes forward to a four-compartment jig, whereby the coarser 
galena becomes a separated and sized product, and the other 

roducts are re-ground in a special form of mill designed by 
Heberle and shown in Fig. 19, and consisting of two fluted plates 
rotating concentrically against each other, after which as much as 
possible of the other minerals are separated by means of pointed 
boxes, continuous revolving buddles, and Rittinger side recoil 
tables, &c. &c, 

The Wetherill machine.—This machine has been designed to treat 
the ores met with at the Franklin Mines, New Jersey, U.S.A., 
which contain Franklinite—the chief iron and a bearing 
material—intimately mixed with zinc oxide and Wellemite—zinc 
silicate—in a limestone matrix. The problem was to utilise the 
natural and slightly magnetic properties of the Franklinite, 
separate it from the admixture of the other ores, and so concentrate 
the zinc minerals sufficiently high to admit of their reduction in 
the Belgian spelter furnaces, The original treatment was to roast 
the ore with anthracite, so increasing the magnetic properties of 
the Franklinite, and treat the roasted product on a Wenstrim 
separator. Mr, J. P. Wetherill found on experiment that, by con- 
centrating his magnetic field, the Franklinite, described by Dana 
as slightly magnetic, could be separated without preliminary roast- 
ing. There are two types of Wetherill separator for treatment of 
ores of different grades. Messrs, H. A, J. Wilkins and B. H. C. 
Nitze, in a paper read before the American Institute of Mining 
Engineers at the Pittsburgh meeting, February. 1896, gavesketches 
and some detail of these machines, from which it appears that the 
crushed and dry ore is subjected to the selective action of a highly 
concentrated magnetic field. The author has had no experience 


with this type of machine, but there is little doubt that, in the 
treatment of complex ores, many of which consist of minerals 
described as ‘‘ feebly ” or ‘‘ slightly ” magnetic, considerable possi- 
bilities are opened up in the direction originated by Wetheril . 
Messrs. Wilkins and Nitze mention ‘ That amongst the minerals 
which have been found susceptible of attraction by the condensed 
magnetic power of these machines may be mentioned red and brown 
hematite, siderite, chromite, menaccamite, rutile, Franklinite, 
pyrclusite, &c.; in fact, almost all minerals containing iron or 
manganese, or both, also salts of iron, manganese, and chromium ; 
and with the introduction of stil] higher magnetic powers, it is 
hoped that even iron pyrites will come within the scope of 
successful separation treatment.” 

In conclusion, attention may be drawn to the increasing utilisa- 
tion of magnetic iron ore, not only in this country, but to a still 
greater extent on the Continent, and to the growing importance of 
magnetic concentration as a branch of technical industry. There 
is undoubtedly a large field open both to the inventor and for the 
remunerative employment of capital, and the author hopes that 
these notes, as describing more particularly the Swedish practice, 
may not have been without interest. 


UNITED STATES RAILROAD STATISTICS. 


WITHIN a few days, says the Railroad Gazette of August 25tb, 
we have received an advance copy of the Eleventh Annual Report 
of the Statistician, which covers a!l of his report except the six 
large statistical tables, In other words, it contains all of the 
summaries and of the generalisation ; and it may be well to publish 
a few further facts from this report. It must be remembered that 
the report is for the year ending June 30th, 1898, and is therefore 
more than a year old. 

This year was unusually prosperous so far as the volume of traffic 
is concerned, and it witnessed many re-organisations, and a consider- 
able improvement in various ways. At the end of the year there 
were ninety-four railroads in the custody of the courts, being a net 
decrease of thirty-four, as compared with the year before. The 
operated mileage of railroads in the hands of receivers was 12,745, 
a decrease of 6117 miles from 1897. The capital stock, funded debt 
and current liabilities of the roads in receivership amounted to 
561,500,000 dols., a decrease from the ear before of 
— dols, in capital stock, and 208,500,000 dols. in funded 

ebt. 

The miles of main line railroad in the United States at the end 
of 1898 summed up 186,396, being a net increase of 1968 over the 
year before. The miles of line to 100 square miles of territory 
amounted to 6°28, as compared with 5°51 in 1890, The railroad 
mileage proportionately to the population has been declining in 
recent years. In 1898 the miles of railroad to each 10, of 
SS amounted to 25°61 ; in 1890 it was 26°05, and it rose to 

“51 in 1893 ; since then the ratio has been steadily falling. 

All of this, of course, is speaking of main line of railroad. The 
track, according to the Statistician of the Commission, aggregates 
247,532°5 miles, of which second track was 11,293 miles, and yard 
track and sidings. 48,040, or 25°7 per cent. of the length of main 
line. The increase of length of yard track and sidings in the year 
amounted to 1819 miles, 

In 1898 each freight engine hauled 42,614 tons of freight, being 
6252 tons more than in 1897, and 10,700 tons more than in 1894, 
The ton-miles per freight locomotive amounted to 5,530,498, and 
the increase as compared with 1897 was over 866,000, and as 
compared with 1894 it was 1,500,000. The number of freight cars 
per 1,000,000 tons of freight carried fell from 1888 in 1894 to 1421 
in 1898, The number of cars to each 100 miles of line bas diminished 
from 728 in 1894 to 718 in 1898. This, of course, is an expression 
of the strong tendency towards cars of greater capacity.-- ~ 

The tables showing equipment with brakes and couplers are of 
little value now because of the great number of cars equipped 
during the year that has elapsed since the report was made. An 
effort is made to show the equipment fitted with power brakes, 
according to the kind of brake used, and a similar table is com- 
piled for automatic couplers. These tables will probably be of use 
as time goes on ; but, for the reason given above, they are not of 
much use now. 

It is interesting to discover that the tota] number of employés 
in 1898 was again greater than in any preceding year, namely, 
874,558, which was 956 more than in 1893, It is well known that 
since 1893 the number has fallen off very materially. 

Interesting analytical tables are given, showing the daily com- 
pensation of employés of all classes, for each year of the last 
seven ; and this, doubtless, will be of interest to students of such 

uestions, The aggregate compensation of railroad employés for 

e year under review was 495,055,618 dols., an increase of 
29 500,000 dols., as compared with the year before, and an increase 
of almost 50,000,000 dols. as compared with 1895, This payment 
of over 495,000,000 dols. to officers and employés is 60 per cent. of 
the total operating expenses. 

We find that in 1898, 33°74 per cent. of the railroad stock of the 
country paid dividends, and the ge dividend on all the capital 
stock amounted to 1°78 per cent. This is a better showing than 
has been made since 1894, when 36°57 per cent. of the stock paid 
dividends. 

The passenger-mile rate was 1°973 cents, being the lowest for 
nine years and probably the lowest ever recorded. The earnings 
per passenger train-mile were 97°419 cents, about 34 cents moro 
than in 1897, but smaller than in any preceding year. 

The ton-mile rate was 7°53 mills, being the lowest recorded. 
Yet the revenue per freight train-mile—1'73 dols.—was greater 
than in any one of the eight years which preceded the year under 
review. Here we see the effect of the modern heavy load. 


AMERICAN MACHINERY Exports.—The Buffalo Forge Co. has an 
order for 106 forges and 14 blowers for the machine shops of the 
Chinese Eastern Railway. Also another order for six aigh-speed 
vertical engines of 50 and 75-horse power, a direct-connected 
blowing plant, and an electric light plant of 300 lights capacity 
for the American Sugar Company’s works in the Hawaiian Islands. 
The National Tube Company has recently shipped 1000 tons of 
iron pipe to England and Scotland, 215 tons to Sumatra, 130 tons 
to Australia, 235 tons to Belgium and Holland, 90 tons to Mexice, 
and 60 tons to South Africa. The company has also sent ten 
miles of 28in. high-pressure steel water pipe to the Rand mines. 
The Westinghouse Electric and Manufacturing Company has the 
contract for three electric light plants for the Chinese Eastern 
Railway. The Baldwin Locomotive Works have completed some 
of the four coupled bogie express locomotives for the French State 
Railways. Some are four-cylinder compounds, with cylinders 13in. 
by 26in., and 22in. by 26in., while others -are simple engines, with 
cylinders 17}in. by 26in.; driving wheels, 84}in.; heating surface, 
1893 square feet ; grate area, 26 square feet ; weight, 118,000 lb., 
with 69,760 lb. on the drivers, The Berlin Iron "Bridge Company 
has supplied the material for and completed the erection of a large 
steel buiiding for a foundry in Germany, the area covered being 
about 60,000 square feet. The same company has orders for 
bridges and steel buildings for New Zealand and South America. 
The Sheffield Car Company and the Railway Cycle Manufacturing 
Ccmpany have sent to Russia and Germany a number of hand cars 
for maintenance-of-way gangs, and permanent way inspection cars, 
the latter having steel tube frames and wire spoke wheels. ‘The 
Vulcan Ironworks have an order for a steam excavator for export, 
as the result of the successful performance of one of its excavators 
used to excavate iron ore in Sweden. The Morgan oe 
Company is sending a large electric travelling crane to Russia ani 
another to Denmark. 
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CHILIAN TRAINING SHIP GENERAL BAQUEDANO 


CONSTRUCTED AT ELSWICK SHIPYARD 


3 


THE CHILIAN TRAINING SHIP GENERAL 
BAQUEDANO. 

Ir is a noteworthy feature of the present age that, at a 
time when masts and yards are utterly dead for warships, all 
nations not merely adhere to sail-power for their training 
ships, but actually build vessels for the purpose, in which 
steam is merely an auxiliary. It means, of course, a general 
recognition of the value of sails and the working of them in 
the making of sailors—a certain carelessness of life being 
thus imparted, which is not to be acquired in any other way. 
There is, further, the physical training, which is better in 
exercises aloft than in the formal physical drill on deck. 
There are some indeed who have argued that stokers would 
be better for ‘drilling in the sky ;” and in so far as training 
stokers in deck duties has improved their physique as a class, 
there is possibly something to be said for the matter. In the 
Russian navy, it is said that something of the sort has been 
actually done. 

However, at present masted training ships are only 
intended for the men whose duties lie in working guns, and 
for executive cadets, who are particularly supposed to need 
sky drill. The first vessel built in modern times to be 
primarily a sailing training ship, was the Benjamin Constant, 
a Brazilian vessel launched at La Seyne in 1892. Her speed 
is merely a nomina! 14 knots, though she carries the rather 
powerful armament of four 6in. and eight 4°7in. quick-firers 
upon special mountings, designed, we believe, at Elswick. 
She had too good an armament, however, for a Brazilian 
training ship, and so has drifted into being a cruiser. 
Originally she was full ship rig; now the main has 
altogether been removed, the fore and mizzen cut down and 
made into military masts. Indeed, we have heard that the 
Brazilians have been adding or subtracting military tops to 
and from the foremast of the Constant ever since. 

Russia set afloat the next training ship—the Vernii, a 
vessel without any steam motive power at all. Subsequently 
and recently Argentina and Chili concluded that each 
needed a training ship. The former Power ordered the 
Sarmiento at Laird’s; while Chili ordered the Baquedano at 
Elswick. In both ships the same main idea obtains—sail as 
the chief motive power, steam as an auxiliary, while each 
carries an armament, so that in war time she shall not be 
useless. And carrying as they do the latest thing in artillery, 
they might be formidable antagonists to older and more 
powerful ships in those waters. 

Comparing the two, we see how similar is the general 
idea :— 
Presidente Sarminto. General Baquedano. 
Launch .. .. 1898 


Displacement 2750 tons Circa, 2300 
Armament, all quick-firers.. Five47in. .. .. Four 47in. 
pe ee Two 14-pound Two 12 d 


Four 6-pounders.. Two 6-pounders 

Four 3-pounders. . 

” ” Four machine ., 
Torpedo tubes.. .. .. Two  .. .. .. One l8in. 

Both are full-rigged, single-screw ships, with speeds of 
about 13°5 knots. The remaining details of the General 
Baquedano are :—Length, 277ft.; extreme breadth, 45ft. 9in.; 
depth, 25ft. 2in. ; mean draught, 18ft. 

he is built of steel and sheathed with teak, and is designed 
to carry a complement of about fifty officers and 250 men. 
Her length over all is 277ft.; breadth extreme, 45ft. Qin. ; 
depth, 25ft. 2in.; mean draught, 18ft.; and her displace- 


” ” 
” ” 


Two Maxim guns 


, ment, about 2300 tons. She is barque-rigged, having a sail 


area of about 17,500 square feet, and carries vertical 
triple-expansion engines of 1500 indicated horse-power, built 
by Messrs. Hawthorn, Leslie, and Co., driving a single 
screw, of the Bevis patent feathering type. Her boilers 
four in number, are of the Belleville water-tube type, and she 
has bunker capacity for 350 tons of coal. During her recent 
steaming trials she attained a speed of 13 75 knots. 


She carries a 28ft. steam launch, which steams at a speed | 


of 74 knots per hour ; and nine other boats, one of which is 
specially fitted to carry submarine mines. She can accom- 
modate 14,500 gallons of fresh water in her tanks, and has dis- 
tilling plant capable of producing about 4400 gallons per day. 


THE SO-CALLED “ROMANCE OF ALUMINIUM.” 


AN interesting little paragraph, of unknown origin, has 
for some time been pursuing its instructive career through 
the lay Press of England and America, and has even been 
given some air of authority by appearing in the columns of 
an organ specially devoted to the advancement of the 
aluminium industry. We are a trifle loth to hint at any 
possible mistake, or even to insinuate that the story would 
be better fitted for a popular magazine than for a technical 
journal, yet, a regard for truth, and a desire to show that 
there is occasionally something new under the sun, impels 
us to deal with the episode rather harshly. Though lengthy, 


the paragraph is too amusing to be fairly curtailed, so we | 


reproduce it in extenso:— 

“In Pliny’s ‘Nature Historiarum’ (lib. xxxvi., cap. 26), 
where reference is made to an incident in Roman history, 
which up to the time of Sainte-Ciaire Deville had been 
overlooked by scientists for many centuries, it is related by 
Pliny (23 a.p.—79 a.p.) that during the reign of the Emperor 
Tiberius (41 B.c.—37 a.D.) a certain worker in metals 
(faber) appeared at the palace and showed a beautiful cup, 
composed of a brilliant white metal that shone like silver. 
When the artificer was presenting it to the Emperor he 
purposely dropped it on the floor of the chamber. The 
goblet was so bruised by the fall that it seemed to be 
irretrievably injured, but the workman took his hammer, 
and, in the presence of the Court, he repaired the damage 
without delay. It was evident that this metal was not 
silver, though.it had almost the same brilliancy, besides 
being much more ductile and considerably lighter. The 
Emperor questioned the artificer closely, and learned from 
him that he had extracted the metal from an argillaceous 
earth—probably the clay known to modern chemists as 
alumina. Tiberius then asked if anyone besides himself 
knew the process, and received the proud reply that the 
secret was only known to himself and Jupiter. This answer 
was sufficient. The Emperor had reflected that if it were 
possible to obtain this metal from so common a substance as 
clay the value of gold and silver would be aged reduced, 
so he determined to avert such a lamentable catastrophe. 
He caused the workshops of the discoverer to be wholl 
destroyed, and the luckless artificer was seized and decapi- 
tated, so that his secret might perish with him. M. Sainte- 
Claire Deville had no doubt that this metal was aluminium, 
and he asserted that the wanton cruelty of Tiberius had 


Ce >r:vad the world of this valuable metal, which remained 
unknown for eighteen centuries. The extracting of 
aluminium, discovered by a Roman craftsman in the 
first century of the Christian era, thus became one of the 
lost arts.” 

Now—although C. Plinius Secundus is not regarded by 
students as a stylist, yet he assuredly never perpetrated such 
latinity as ‘Nature Historiarum;” nor did Tiberius 
achieve the unique feat of ascending the throne an adult 
_man in the same year in which he was born—this paragraph 

is given a certain air of plausibility by the insertion of 

M. Deville’s name; for Deville was the first man, we 
believe, ever to manufacture aluminium in bulk, and in his 
| day was naturally the chief authority on the subject. A 
diligent search, however, has failed to show that Deville 
ever fathered this anecdote upon Pliny, or was responsible 
for it in any way. We write under correction, but it 
certainly does not appear in his book “‘ De l’Aluminium,” or 
in his earlier papers, as published in the Comptes Kendus 
and the Annales de Chimie et de Physique. It thus 
becomes desirable to proceed backwards to the fountain 
/head. Premising that according to most versions of the 
“Naturalis Historie libri xxxvii.,” the reference is wrong, 
for the said chapter only contains a single sentence describ- 
ing a stone derived from the Isle of Scyros, which floats on 
water when whole but sinks when powdered, we find in the 
text, ‘“‘Ex Editione Gabrielis Brotier (Delphin Classics, 
London, 1826),” a passage which elsewhere is given under 
the heading xxxvi., 66. As translated in the ‘Natural 
History of Pliny,” by Bostock and an: 1857, 
six volumes (Englisi reference vi., 381) this runs, ‘ In the 
| reign of Tiberius, it is said, a combination was devised which 
| produced a flexible glass [. . vitri temperamento ut flexi- 
bile esset .]; but the manufactory of the artist was totally 
| destroyed, we are told, in order to prevent the value of 
| copper, silver, and gold from being depreciated.”’ A footnote 
| to this passage is appended—‘ Dion Cassius and Suetonius 
tell a similar story ; and, according to one account, Tiberius 
| ordered the artist to be put to death.’ Nowhere else in 
| Pliny can we discover any observation which bears the 
| faintest likeness to the original; Suetonius does not deal 
| with the matter; Dion Cassius we have no desire to r 
|'through ; but, obviously, the passage, with or without the 
death of the “ artist,” who was not the only man Tiberius 
Foe to death, has nothing to do with aluminium, and 
| hardly destroys Wohler’s priority in isolating it, or Deville’s 
priority in making it on the large scale. 


Tux Admiralty have placed orders for the construction 
| of twelve destroyers to be named Racehorse, Roebuck, Greyhound, 
| Lively, Sprightly, Myrmidon, Peterel, Syren, Success, Falcon, 
Ostrich, and Vixen. ‘The Racehorse, Roebuck, and Greyhound, 
are to be built by Messrs. Hawthorn, Leslie, and Co., of Newoastle, 
on-Tyne ; the Lively and Sprightly by Messrs, Laird Brothers, © 
Birkenhead ; the Myrmidon, Peterel, and Syren, by Palmers 
Shipbuilding Company, of Jarrow-on-Tyne ; the Success by Messrs. 
Doxford and Sons, of Sunderland ; the Falcon and Ostrich, by 4 
Fairfield Shipbuilding Coneney, of Glasgow ; and the Vixen, by 
Messrs. Vickers, Sons, and Maxim, of Barrow-in-Furness. A sum 
of £397,095 will be expended upon their construction during the 
financial year ending March 31st, 1900, 
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ALTERNATING-CURRENT ARC LAMPS IN 
AMERICA, 


An interesting and important development in electric 
lighting is the operation of enclosed aro lamps in series on 
alternating-current circuits, fed by a transformer, which 
automatically maintains a constant current. This system 
was first introduced in America about two years ago by 
Mr. Herbert A. Wagner, general superintendent of the 
Missouri-Edison Electric Company, which company now has 
about 2600 of these alternating-current series arc lamps, 
converted from direct-current series lamps at St. Louis. 

In the Electrical Engineering Supplement accompanying 
the impression of Tue ENGINEER of November 25th, 1898, 
was published a paper by Mr. Wagner, in which he pointed 
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Transformer 


Fig. 1—-ALTERNATING ARC LIGHTING 


out the desirability, in central station practice, of employing 
one type of generator to supply current for all purposes, as in 
this way only can the maximum efficiency and economy be 
obtained, together with a saving in the investment for relay 
or spare machinery. The most troublesome point encoun- 
tered, however, has been that of devising some means for 
running arc lamps on an incandescent system. 

The Missouri-Edison Company had adopted the alter- 
nating current for its entire distribution, but it afterwards 
acquired the plant of another company, which was lighting 
about 300 miles of streets with arc lamps. These were lit 


Fig. 2—ARC LAMP FOR ALTERNATING CURRENT 


bya number of direct-current series arc machines, but for 
economic reasons it was desirable that they should be 
operated from the large direct-connected alternators of the 
new owner’s plant, as they would effect a saving in fuel, 
attendance, floor space, and reserve machinery. An experi- 
mental circuit was made, using the alternating-current, and 
it was found perfectly feasible to run these lamps, with some 
modifications, on the — alternating current circuits in 
dows _? sixty or eighty . This system was, therefore, 


At the central station each circuit has a step-up trans- 
former, whose maximum capacity is 4000 volts and ten 


ampéres. These were designed so that they could be cn 
lated to furnish current for from one to sixty lamps in series. 
The feeders to these transformers are treated at the switch- 
board in the same way as feeders for incandescent lighting. 
The general arrangement of the system is shown in the 
diagram, Fig. 1. One dynamo frequently supplies current to 
2000 of the lamps, and the indicated horse-power with the 
alternating current is, we are informed, considerably less 
than it was when the direct current was used, while there is 
a material saving in fuel and attendance. The lighting is 
satisfactory to the city, and the lamps are reported to give 
better results than they did when operated on the direct- 
current system. Until recently this was, it is believed, the 
only station in existence where arc light was carried out in 
this way. 

The direct-current series arc light machines, above men- 
tioned, are being thrown out of service in consequence of 
the introduction of the new system described in this article. 
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Fig. 3—-DIAGRAM OF TRANSFORMER 


Quite recently the General Electric Company has taken up 
Mr. Wagner’s system, and has made a few installations of a 
somewhat similar character, using alternating-current en- 
closed arc lamps. These are of the carbon-feed enclosed 
type, and operate at sixty-cycles frequency, though they may 
be adjusted for higher frequencies. The mechanism of the 
lamp is shown in Fig. 2. it includes two magnets, which 
are placed one above the other, and exert forces in opposite 
directions, on an H-shaped laminated armature connected to 
the carbon tube. The operation of the lamp thus depends 
upon the differential principle. The weight of the armature, 
carbon, and tube is balanced by a spring, so adjusted as to 
assist the series magnet in striking the arc at the proper 
voltage. A small starting resistance is provided, and a 
mechanical cut-out is arranged to operate in case of an acci- 
dent to the carbons or an open circuit in thelamp. The 
vibrations of the armature core which accompany the opera- 
tion of every alternating-current arc lamp, and which frequently 
cause a disagreeable humming sound, are absorbed in this 


Fig. 4-CONSTANT CURRENT TRANSFORMER 


series-alternating lamp by a small coiled spring. The feeding 
clutch is of the cam type, and is opened by a tripping table, 
which also serves as a support for the cap of the globe en- 
closing the arc, when the globe is removed. The power 
required at the lamp terminals is approximately 450 actual 
watts, and the loss in the lamp is about 25 actual watts. 
About 72 volts are required at the arc, with a normal current 
of 66 ampéres, The sizes of the carbons used are :—Upper, 
by Be lower, gin. by 6in.; and the weight of the 
p is . 

For fundshing current to these lamps the General Electric 
Company has a transformer with separate primary and 
secondary coils, one of which is movable, while the other 
remains stationary. Fig. 3 shows a diagram of the connec- 
tions. The weight of the movable coil is partially counter- 
balanced, so that at normal full-load current the movable 
coil lies in contact with the stationary coil. When, however, 
one or more lamps are cut out of the circuit, the current 
tends to increase, and this increases the repulsion between 
the coils and separates them, which reduces the current to 
normal, At no-load the distance between the coils is at its 


253 


maximum. The regulation is thus entirely automatic, and 
is found to maintain a practically constant current. Fig. 4 
shows the transformer removed from its case, and the position 
of the secondary coils under half load. . 

This system has been installed at Hartford, U.S.A., where 
the electric light company has thirty electric lamps con- 
nected to one transformer. The current is generated by a 
water-power plant on the Farmington River, 12 miles distant. 
It is transmitted to the electric generating station at a pres 
sure of 10,000 volts, is again transformed to 2400 volts, and is 
then connected through an underground feeder to the con- 
stant-current transformer. The lamps are all used for street 
lighting, and are hung 400ft. or 500ft. apart. An additional 
installation consists of six transformers, each operating two 
circuits of fifty amps. These will replace the open arc lamps 
which are supplied with current from twelve generators of 
different types, connected by belts to shafting driven by a 
steam engine. The friction and belting losses are so large 
that the new system is said to bring about a saving in energy 
at the central station amounting to one-tenth of a horse- 
power per lamp. 


A NEW BOILER TUBE. 


A BOILER tube has — been brought to our notice, 
which, although it resembles the Field tube in some respects, 
differs from it in other essentials. Our illustrations show 
two sectional views, taken at right angles to one another, of 
the new tube, which is the invention of Mr. Noel, of Cardiff. 
The tube is intended to act as a stay to the boiler in addition 
to its other functions. In our illustration, B and C are 
the lower and upper plates of a boiler, which the inventor 
prefers should be flat or rectangular in section. The hole in 
the upper plate is made larger than that in the lower plate, 
so that all tubing can be done from the top of the boiler. 
The construction and action of the tube itself is as follows :— 
A is a tube which is closed at the bottom, and at its top is 
brazed into a plug D, which is provided with a shoulder so 
that it can butt up against the upper surface of the lower 
boiler plate B. A cap F of peculiar form is screwed into the 
top of this plug, and is fitted with another tube G of smaller 
diameter than A, so arranged that it goes down inside the 
closed tube A, but does not quite reach to the bottom of it. 
The tube G is open at both ends, the top end being only in 
communication through the boiler by means of the cross 
passage H in the cap F; the top of tube A is in communica- 
tion with the chamber Q, and thence to the pipe I, which is 
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NOEL BOILER TUBE 


perforated with holes N. This pipe I extends up through the 
top plate C of the boiler, and is there screwed so as to take a 
cap K which makes the steam joint. K is provided with a 
square head at M, so that it can be removed. The cap F is 
also made square-headed at the top. 

The action can be easily seen. Any convenient number 
of tubes can be arranged to project down into the furnace, 
and have the fire playing upon them. The somewhat cooler 
water at the lower part of the boiler enters the tube G 
through the orifice H, and in doing so forces water, already 
in G, up through Q into I, and thence again into the boiler, 
having, of course, in its passage been heated by the flames 
which impinge on the outside of A. 

The chief claims made for this arrangement are that the 
tubes are easily renewable from without, and that there is 
no priming. The tubes are renewable, because, as was ex- 
plained above, the hole in the upper boiler plate is sufficiently 
large to admit of the cen F passing through it. The process 
of renewal seems easy enough; our only doubt is as to 
whether the steam joints could be made sufficiently tight by 
the method shown to be serviceable at high pressures. 


In England and Wales the total amount expended on 
technical education during the year 1896-7 was £807,911 16s. 1d., 
and the estimated total expenditure during the year 1897-8 was 
£843,190 17s. 1ld. In addition, the amount rai by loan on the 
security of the local rate under the Technical Instruction Act, 
1889, mainly for the erection of technical and science and art 
schools, was in 1896-7, £142,413 19s, 6d., and in 1897-8, £62,649, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Marine notes.—The new steamer Chester W. Chapin, which is 
being built at Sparrows Point, to run between New York and New 
Haven—on Long Island Sound—is to have a speed of 214 miles per 
hour. It will be 330ft. long, 64ft. wide over the guards, 17ft. 
deep, and with a draught of 104ft. The twin screws will be driven 
— triple-expansion engines, having cylinders 24in., 38in., and 

in. diameter, with a stroke of 20in. @ engines are rated at 
4200-horse power, and will be supplied with steam by six Scotch 
boilers, anes a pressure of 1601b. The Russian cruiser Variag, 
now being built by the Cramp Company, is to have a speed of 
23 knots, and other vessels of the same class are now being built in 
Germany and France for the Russian Government. The Crescent 
shipyards of the Nixon Company are now building a great v riety 
of craft. There are two 26-knot torpedo boats and a 12-knot 
single-turret monitor for the United States navy, six torpedo 
boats for the Russian navy, and two large steam yachts. There is 
also a steel barge for the Automatic Coal Barge and Weighing 
Company, which will be equipped with apparatus for coaling ships 
atsea orin harbour. Two twin-screw hopper dredgers, now being 
built for work in New York harbour, have capacity for 3000 tons 
of wet sand in the hoppers, and the two 36in. centrifugal pumps 
can deliver the sand at the rate of 4000 tons per hour. The 
vessels will be 320ft. long, 48ft. beam, ft. deep, with a loaded 
draught of 164ft. The steamer El! Rio for the Mo Line, to run 
between New York and New Orleans, was launched at Newport 
News in June. It is 406ft. long over all, 380ft. 8in. from stem to 
stern post, 48ft. beam, 34ft. deep, 4665 gross tonnage. The hull 
plating has vertical lap joints below the water-line, and there are 
three full decks and an orlop deck. The deck-houses are all of 
steel. The screw is driven by a triple-expansion engine, steam 
being supplied by three double-ended Scotch boilers, having a 
diameter of 14ft. The total heating surface is 10,660 square feet, 
and the boilers carry a working pressure of 180 1b. The vessel is 
one of four new ships, all alike, for the same company. 

A fire-box marine boiler.—A boiler of the locomotive-Menlar 
type, with a wide fire-box similar to that used for locomotives burn- 
ing inferior grades of fuel, has been built for a steamer of the 
Columbia River and Puget Steam Navigation Company. The 
barrel is 9ft. in diameter, and the fire-box is 12ft. long, with a 
width of 11ft, at the grate. The fire-box is divided into two parts 
by a vertical longitudinal water-leg, and each side has two fire- 
doors, the crown or roof of the fire-box is flat, supported by radial 
stays, and inclined braces run from the top of the shell to the 
back and front heads of the boiler. The feed is delivered in front 
of the fire-box and above the tubes. On the barrel is a horizontal 
steam drum, 34ft. diameter, and 11ft. long, connected with the 
interior of the boiler by two legs. There are 560 iron tubes, 2}in. 
outside diameter and 13ft. long, fitted with copper ferrules at the 
fire-box end. The working pressure is 180 lb, per square inch. 
The material is marine steel having a tensile strength of 50,000 lb. 
per square inch for the fire-box and 60,000 lb. per square inch for 
theshell. The fire-box plates are Zin. thick ; tube plates, 4in.; shell 
plates, }#in.; outside fire-box shell, }gin. The shell is in two con- 
tinuous courses, with double-riveted circular joints and butt strap 
triple riveted horizontal joints. The screw stays are lin. diameter 
in the body, and lin. in the ends, with jin. holes throughout. 
The radial stays are of the same dimensions, but solid. The in- 
clined stay braces are ljin. diameter, and are secured by two lin. 
rivets at each end. The steam drum hasa jin. shell and Zin. heads, 
doubie-riveted throughout. A cast iron ashpan is fitted under 

ertical pumping ine.—A new pumping engine of 20,000, 
gallons Selly sieaater as been installed at the Cleveland water- 
works, its capacity being for water raised to a total height of 
220ft., with engine working at eighteen and a-half revolutions 

r minute, or 197ft. piston per minute. It is a vertical, 
inverted, triple-expansion engine of the marine type, with separate 
bed-plates for each cylinder, and two fly-wheels between the bed- 
plates, Each piston has two piston-rods carrying a crosshead, to 
which are attached four distance rods which operate the pump 
plungers and a cc ting-rod for the fly-wheel shaft, where cranks 
are set at 120 deg. All the cylinders aresteam jacketed. The high- 
pressure cylinder has the Reynolds-Corliss valve gear. The inter- 
mediate cylinder has the same gear for the steam valves, but 
single-beat poppet exhaust valves. The low-pressure cylinder has 
puppet steam valves with Stevens cut-off, and puppet exhaust 
sm operated by toes and wipers. The pumpsare directly under 
the steam cylinders, and are of the outside-packed single-acting 
plunger type, with 1570 valves, 34in. diameter. A jet condenser 
is used, e guaranteed duty of 140 million foot-pounds of work 
per thousand pounds of steam has been exceeded by 154 per cent., 
with a steam consumption of 114 lb. per indicated horse-power 
per hour, which with an evaporation of 9 lb. of water per pound 
of coal would give 1} lb. of coal per horse-power per hour. 


Cylinders, diameter.. .. .. .. 384in. 62in. and 92in. 
oe 64in. 


Cylinders, stroke .. .. .. 
Plungers... wa! -. 84in. x 64in. 
ce se oe 18in. x 24in. 
High and low-speed crank pins .. 9in. x 9in. 
l4in. x 9in. 


Intermediate-pressure crank pins 

. a of pump to top of steam cylinder 48ft. 6in. 
Average steam pressure by gauge .. .. 149°4]Ib. 
Steam-pressure in first oo os 
receiver .. .. Ib. 

vi vacuum, by gauge .. .. .. .. 13°61 
Revolutions per minute... .. .. .. 
Piston speed per minute.. .. .. .. 199°66ft. 
Average indicated horse-power .. .. .. 770°44-horse power 
Average pump horse-power .. .. .. .. 722°08 


Average friction horse-power .. .. .. 48°41 9 
Duty per 1000 Ib. of dry steam -- 162,045,000 foot-pounds 


Expansion joints for steam pipes.—A new form of expansion 
joint for steam and other pipes is now being introduced, which 
consists of a corrugated tube in which the amount of movement of 
each circular corrugation is restricted, so that the total move- 
ment due to expansion or contraction must be equally distributed 
throughout the length of the tube, Thus no corrugation can close 
up beyond a limit which the metal can stand without fatigue. The 
tube is of soft copper, and its ends are flanged out against the 
outer faces of two heavy cast iron flanges, to which the steam- 
pipe flanges are bolted. In each inside and outside corrugation is 
fitted a ring of metal, egg-shaped in section, and these ensure that 
any movement will be equalised between the corrugations, The 
rings are of cast iron, except that brass is used for the outer rings 
of the smaller-sized pi An inside tube of hard copper gives 
longitudinal stiffness, byt is only fastened at one end so that it does 
not affect the movement of the joint due te changes in temperature. 
Aseach corrugation will take up a movement of at least ,*,in., a joint 
with twelve corrugations will provide for the expansion in 100ft. of 
steam pipe, taking 300 deg. as the range of temperature, and 
0'008in. per 100ft. as the rate of expansion per degree. ‘The 
joints are made for pipes of lin. to 16in., in diameter, and 
are 12in. to 30in. in length, with a weight of 221b. to 350 lb., and 
a total movement of from 2in, to 2}in. The power station for the 
electric tramways of the Metropolitan Railway has several of the 
largest sized joints for the exhaust pipes of the engines, and these 
are made of seamless drawn copper tubing of No. 32 gauge. The 
equalising rings have lock joints secured by vertical tap bolts. 

A new tunnelling shield.—In the construction of a 20h. intercept- 


ing sewer in Chicago, a newly patented form of shield is used, 
which is claimed to possess special 


advantages in lightness and 


strength. It consists of two cylindrical shells, set concentrical to 
each other, and connected by circular and longitudinal diaphragms. 
The inner cylinder stops a little distance back from the cutting 
edge, and is connected to it by a double curved plate, forming a 
funnel mouth which serves to compress sand or water-bearing 
material and cause it to hold the air pressure better, thus reducing 
the tendency to ‘‘ blow” when working in treacherous material. 
Radial blades or cutters are fitted upon the surface of this funnel 
mouth. The hydraulic jacks are placed in the annular space 
between the two shells, The pees HE have collars which 
against the completed masonry of the tunnel lining, while the 
rams bear against castings‘riveted to the circular diaphragm, which 
is in the same plane with the front bulkhead at the rear of the 
working chamber. At the rear of the shield is a cylindrical hood 
formed of narrow steel ea placed close enough together to 
prevent material from falling through. This is 4ft. in length, and 
the brick lining is kept completed withinit. In changing gradients 
or in working on a curve, the plates of the hood will bend to allow 
the shield to take the desired direction without binding or sticking 
in the excavation. The shield itself is 24ft. 9in. diameter and 10ft. 
long, with the hood extending 4ft. behind. The inner shell is 21ft. 
lin. diameter. The outer shell and the jack plates are of lin. 
steel, the inner shell, hood, partitions, bulkheads, and diaphragms, 
are of jin. plates. There are 24 jacks of 125 tons capacity, with 
a stroke of 24in., and the shield is kept continually advancing 
little by little. The movement averages 9ft. in 24 hours, with 
three shifts of 35 to 40 men in each, 

A monster mirror.—The manufacture of large plane and concave 
mirrors is attended with considerable difficulty and expense, but a 
new system is now being exploited in the United States, by which 
a mirror of 10ft. diameter can be built for less than £200, and 
larger sizes in proportion. By a special and patented construc- 
tion the mirror can be adjusted to any curve or focus, from a 

lane to a concave mirror. The first mirror, built at Chicago, is 

O4ft. in diameter, and has a reflecting area of 84 square feet. 
The great beam of light which it throws is focussed upon a reduc- 
ing lens, and the heat which this concentrates is sufficient to melt 
the rare and costly metals of high melting power, such as 
molybdenum, osmium, tantalum, erbium, and palladium. For 
reducing these metals, the mirror is claimed to be much more 
satisfactory than an electrical furnace. These metals may even be 
welded and otherwise treated under the influence of the concen- 
trated rays, while the heat is not confined toa mere point, but is 
distributed over an area of one to twelve square inches, The 
mirror can also be used to drive a solar engine, and to generate 
electricity which may be stored in accumulators. It may also be 
applied to astronomical work, and to the lighting of buildings, &c., 
by reflected light. The idea is an old one, but the importance of 
the invention lies in the remarkably low cost of manufacture, A 
metal mirror of 15ft. diameter is to be made on the same principle, 
and a company will be organised to operate the patented method 
of construction commercially. 

Canals.—The construction of boat or barge canals to connect 
navigable waters is still progressing on a small scale, although in 
many cases the proposed and partly completed canals have been 
superseded in necessity and in capacity by the rapid development 
of railways. Such a work is the Illinois and Mississippi Canal, 
which is eventually to provide barge navigation between these two 
rivers, and is proposed to be continued eastward to Lake Michigan, 
In Ohio, the canals owned by the State cost more than they earn, 
but are maintained largely for political purposes, though they are 
too small to have much if any influence in regulating railway 
rates. The people of New York State are now wrestling with a 
problem whether to spend a few million dollars in enlarging the 
canals owned by this State, or to spend many millions on a larger 
canal of sufficient size to carry ships between the lakes and the 
Atlantic Ocean. Large sums have been spent for surveys and 
reports, but no definite policy has yet been adopted. To facilitate 
ship navigation on the Great Lakes, two canals are projected. One 
of these is to cut east and west across the State of Michigan, con- 
necting the southern end of Lake Michigan with the western end 
of Lake Erie, thus giving an almost direct line of navigation 
between Chicago and Buffalo, The other project is for a 
Canadian canal cutting south from the sonthern end of Lake Huron 
to the eastern end of Lake Erie. It will be 32 miles in length, 
with 13 miles of canal proper, and 19 miles of dredged channel. 
The present distance by way of Detroit is 110 miles. The canal 
will be in a good clay formation, and will be 72ft. wide on the 
bottom, and 156ft. wide at the water level, with a depth of 31ft. 
of water. As the difference in level is only 3ft., no locks will be 
required, but guard gates will be established at the upper end, to 
shut off the water if necessary. The cost is estimated at 
£1,104,000, and the traffic at 20,000,000 tons, with a revenue of 
£132,000 per year. There will be five drawbridges, 


|THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE pig iron market is rather firmer again this week, for the 
stocks which had been accumulated are now being rapidly cleared. 
Indeed, one firm, which has three large furnaces, declares that the 
whole of its stock does not now exceed 50 cwt. Staffordshire cinder 
forge was quoted 60s. to 65s, on’Changein Birmingham to-day, Thurs- 
day, and part mine 70s, to 72s, 6d. Smelters in South Staffordshire, 
as well as those in Derbyshire and Northamptonshire, have, most of 
them, sold all their output till the end of September. All-mine 
pigs are quoted 73s. to 80s., although this class of iron could be 
obtained at 57s. 6d. before the current trade revival began, thus 
showing an improvement of as much as 22s, 6d. Superior qualities 
of all-mine are quoted 85s. to 87s, 6d., whilst cold-blast is held 
firmly at from 100s. to 110s, Northamptonshire pigs may be quoted 
68s, to 70s., and Derbyshire 69s, to 71s. 

Coal and coke prices, so far as fuel for manufacturing purposes 
is concerned, keep well up to recent levels, and stocks are small, 
for the pits are only working from one-third to half-time. 
Furnace coal is selling at 11s. 6d., and forge coal is 10s, to 11s. 6d., 
whilst rough slack realises 8s. and 9s., and contracts are offered 
up to the end of December for furnace fettling, purple ore, and 
limestone. 

In the manufactured iron trade almost more business is on offer 
than can be accepted, many of the makers having contracts on 
their books which will not be cleared off for some months to come, 
Gas strip is quoted £8 10s., while hoops and thin strip are £9 5s, 
Marked bars remain £9 10s., and sheets, singles, £8 15s, to £8 17s. 6d. 

Manufacturers of galvanised sheets in the Midlands are very 
much interested in the negotiations which are said to be on foot 
for bringing abouf a combination among producers of spelter. 
The Belgian and Silesian producers are understood to have come 
to terms, and efforts are, it is said, being made to bring in the 
American producers. The course of the spelter market does not, 
however, appear to lend much confirmation to these rumours. 
Ordinary spelter at the end of last year was quoted £23 103. per 
ton, and though it was raised to £28 10s. in May and June last, 
yet it afterwards came down to £22 per ton. Sheet zinc, which 
at the end of last year was quoted £28 per ton, went upin May 
to £31, but afterwards came down to £28 103. Moreover, both 
the imports and exports of spelter during the first seven months 
of this year show a reduction compared with tbe corresponding 
period of a year ago. 

There has been but little change in the value of standard copper 
during August, the price of cash varying between £75 13s, 9d. and 
£76 15s. per ton. Since then, however, it has advanced to £77 
and £77 10s. for three months prompt, on the report of further 
shipments of Chili bars to the United States. The closing value is 
£76 18s, 9d. for cash, and £77 5s. for three months prompt, High 


conductivity copper is scarce, and commands a relati ; 
price, the demand for electrical pu being large, vely high 

The engineering trades of the Midland continue very busy j 
nearly all departments, and particularly in the machine tool 
branch for workshop equipment. A good deal of work is also i 
hand in the bridge, girder, and roofing line, whilst considerable 
orders are held by boilermakers. The chief electrical engineers 
are making overtime upon heavy contracts, ? 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


Manchester.—During the past few days the iron market here has 
more than recovered from the slight relapse to which I referred 
last week, but as these fluctuations are evidently very much 
governed by speculative operations, there is still a doubtful, un. 
settled feeling, and the most varied opinions are expressed as to 
the probabilities of the future. In some quarters there are antici. 

tions of a further rapid upward move in prices to even 

igher level than that which preceded the recent collapse, In 
other quarters the —_ is expressed that prices are already at 
a higher point than legitimate trade is likely to maintain, and that 
any attempt to force them upwards would only again bring about 
a general restriction of buying. Certainly the conditions just now 
prevailing donottend toestablish confid in thei diate future 
and buying for the most part is of a hand-to-mouth character, 
with merchants in many cases prepared to sell forward at con. 
siderably under current rates. These remarks apply chiefly to 
raw material, but the position in both finished iron and stee! js 
also not quite so strong as it has been. In most cases, how. 
ever, the books of manufacturers are so well filled, for, at 
any rate, the remainder of the year, that for the time being 
they can afford to be indifferent as to any lessening 
weight of new orders coming: forward, but a change in their 
attitude is noticeable, and that it is only in exceptional cases 
they are now declining to sell forward om at some advance 
on present prices and in such articles as steel plates, in which it 
would be difficult to place orders at all for anything like early 
delivery, the maximum quotations that have been ruling are little 
more than nominal, as where they are quoted by makers because 
they have practically nothing to offer, they could not be got in the 
open market on business actually put through. 

There is practically nothing I can add with wanes to the posi- 
tion of the engineering trades to what I reported last week ; it is 
still exceptional where any real —s off in activity is at present 
being experienced, but in some of the important branches new 
work is not coming forward in corresponding quantity to that 
running out, this applying specially to the textile machinery trade, 
locomotive building, and some sections of the heavy stationary 
— and tool-making trades, 

ore inquiry was reported generally on Tuesday’s iron market 
at Manchester, but the actual business put through continues of 
no great weight. Pig iron makers, however, are in the position 
that they are under no necessity to push sales in the open market, 
and for the most part are holding very firmly to their quoted rates, 
Local makers still ask 77s. 6d., less 24, for No, 3 foundry, delivered 
Manchester, but this price is only nominal, as they are practically 
booking little or no new business beyond the renewal of contracts 
with customers on special terms. For Lincolnshire foundry quota- 
tions remain at 71s, 6d. net cash, and for Derbyshire 75s, net, 
delivered Manchester, is still the nominal figure, Forge qualities 
are scarce, and on these makers are here and there again able to 
stiffen up in their prices, but for delivery Warrington 70s, 2d. net 
remains the quotation for Lincolnshire, with Lancashire forge 
nominally on about the same basis. For outside brands open 
market prices continue irregular; nominally there has been an 
advance of about 2s. over last week’s quotations, but it would still 
be difficult to give any really fixed prices. No. 3 foundry Middles- 
brough, delivered by rail Manchester, may, however, be quoted 
75s. 10d. not cash, and there is a probability of prices hardening 
on this figure. Scotch iron varies considerably for Eglinton and 
Glengarnock, makers’ quotations are about 80s. to 81s, net, de- 
livered Manchester docks, but merchants would sell freely at 
quite 2s, to 3s. less, American pig iron is still nominally quoted 
for forward delivery about 75s, net cash delivered at the docks. 

Finished iron is strong at recent quotations, but any further 
upward move in bars, although it has been a good deal talked of 
lately, would seem improbable. For Lancashire bars £8 5s, 
remains the ‘ist price, and although 5s. more is quoted in some 
cases for forw: delivery, it is very exceptional where this is 
being obtained. Yorkshireand North Staffordshire bars delivered 
in this district are both quoted £8 103s, Sheets are steady at 
about £9 103. to £9 15s, delivered here. Hoops are very firm at 
full list rates of £8 12s, 6d. for random to £8 17s, 6d. for special 
cut lengths, delivered in the Manchester district, and 2s. 6d. less 
for shipment, and on these it is probable there may be some 
further upward move. Nut and bolt makers report an active 
inquiry, with no change in prices, 

5 the steel trade raw material has eased down somewhat, hema- 
tite makers having given way about 2s. per ton on their recent 
maximum quotations, but this is little more than a nominal reduc- 
tion, as their previous full prices were not really being got. Billets 
are firm at the recent advance, local makers quoting £6 10s, net 
cash, and manufactured steel generally is strong, although there 
is some low cutting here and there ; steel bars range from £7 15s, 
to £7 17s, 6d. for local, up to £8 7s. 6d. for special qualities ; and 
boiler plates, £9 7s, 6d, to £9 12s, 6d., but the top figure is prac- 
tically a prohibitive price, and is not being got. ny 

The members of the Institute of Journalists, during their visit 
to Liverpool, had an opportunity of inspecting some of the in- 
teresting sights of the neighbourhood. The directors of the 
Liverpool Overhead Electric Railway provided a special train, and 
the members were shown over the whole of this line, and through 
the electric generating station, The White Star Company also 
afforded the members an opportunity of inspecting their new liner, 
the Oceanic, and a trip to the Isle of Man in one of the well-known 
Manx pleasure steamers was largely patronised, the members, in 
addition to a garden party at Government House, being also taken 
over the electric railway at Douglas, This railway, of which I 
have previously given a short description, called forth com- 
mendation on all sides as certainly the most completely 
equipped line of its kind in the kingdom, and an American 
colonel who was in my company during the trip informed 
me that, notwithstanding in the States they claimed to take the 
lead in the development of electricity for railways, and motive 
power generally, they had no line that could at all compare with 
it. He was especially enthusiastic as to the manner in which the 
steep gradients and quick curves were so successfully travelled 
over, whilst the substantial manner in which the line throughout 
had been laid down also bore very favourable comparison Wi 
similar undertakings in the States, 

In the coal trade of this district there is no material change to 
report. The better qualities of round coal, although meeting with 
rather more inquiry, are still only in very limited demand for 
house-fire purposes, and there is a continued considerable surplus 
output, but as stocks are still much below the average, collieries 
maintain a strong position, and hold firmly to their full list rates. 
Any upward move will be governed by the course of trade during 
the present month. The West Lancashire Uoal Sales Association 
meet on the 19th inst. to decide whether any official advance shall 
then be put in force, or held over until the first of next month, and the 
principal collieries in the Manchester district also occupy a similar 
position, In any event, however, prices will certainly be advanced 
all round on October Ist. With regard to other qualities of fuel the 
position continues exceedingly strong, although during the past week 
there has been a very considerable restriction of requirements, 
owing to the holiday stoppages in the Oldham and other districts, 
there have been no surplus supplies of any moment on the market, 
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ices are very firm, with a tendency to harden for anythin; 
a seed delivery. For steam and forge coals 8s, 9d, . 


, are about average figures, whilst engine fuel is quoted 5s, 
poe wha to common, 6s, to 6s. 6d. medium, and 6s, 9d, to 7s. 3d. 
for best slack at the pit mouth, 


Shipping is fairly active, and the wages question, although it is 
causing some disturbance in one or two centres, has not so far 
made itself appreciably felt in limiting requirements, either for 
steam purposes or in shipments of house coal to coasting stations, 
For steam coals prices are gry at 9s. 6d. to 10s., and for 
second house-fire qualities 11s, to 11s, 6d., delivered ports on the 


— is strong at the full rates recently mentioned, 
Barrow.—The hematite market is firm, and makers not onl 
report a fuller business, but quote we prices, The demand is 
yory fully maintained, and there is likely to be a continuous run 
of good trade for some time to come. Makers are well sold 
forward, and are quoting 76s. to 783, per ton nominal for mixed 
Bessemer numbers, while warrant iron has improved to 73s. 5d, 
net cash sellers, 73s, 4d. buyers, Stocks of iron in warrant stores 
have been decreased during the week by 1678 tons, and now stand 
at 237,264 tons, There are 44 furnaces in blast, as compared with 

4] in the corresponding week of last year. 

Iron ore is in very good demand for best sorts, and prices are 
decidedly firm at 17s, to 18s, per ton net at mines, while ordinary 
sorts are at 14s, to 15s, perton, Raisers of ore are still stocking 
inferior sorts, for which there is but a small market at present. 
Spanish ores are quoted at 16s, and 17s, per ton net delivered at 
West Coast furnaces, 

Steel makers are very fully employed, and report an active 
marketall round, The heavy rail trade is busy, and there is a 
good inquiry on home, colonial, and foreign account. Prices 
remain steady at old rates, £6 5s, to £6 10s, Light rails and tram 
sections command a good market. There isa steady and brisk 
tone in steel shipbuilding material, and the demand is very full for 
plates, sections, angles, and castings. Plates are quoted at 
£7 12s, 6d., angles at £7 2s. 6d., and boiler plates at £8 15s, 

rton, Heavy steel castings are in considerable request from 
ocal and other shipbuilders, and the minor branches of the steel 
trade are very actively employed, and are likely to remain so for 

a considerable time to come, 

Shipbuilders and marine engineers are very well employed, and 
orders are largely held. New estimates are out for new work, and 
it is probable that at as is the work in hand, it will soon be 
augmented with other important orders. 

"Coal and coke find a very full and active market, and 
steady and firm. Deliveries of coke are none too full. 
delivered is about 29s, 6d. per ton. 

Shipping returns at West Coast ports show a quieter tone. The 
exports of pig iron during last week were 9568 tons, and of steel 
6110 tons, showing a decrease of 3842 tons of pig iron, and 
13,644 tons of steel, as compared with the corresponding week of 
last year. The aggregate shipments this year total up to 335,077 
tons of pig iron, and 987 tons of steel, showing a decrease of 
20,120 tons of pig iron, and 43,942 tons of steel, as compared with 
the corresponding period of last year. 


The price 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal district the pits appear to be work- 
ing more regularly than at the date of our last report. Complaints, 
however, continue to heard that the miners do not work so 
regularly as they ought to do. Several managers state that the 
output is not at all equal to the number of men employed. There 
is no doubt that the high wages which now prevail cause 
the men to be indifferent about doing their utmost to bring 
a heavy weight to bank, and the coalowners feel this somewhat 
keenly, as they are now ableto make more profit than was possible a 
year ago. It is certainly the fact that when the men go into the 
pit they do not trouble themselves to be over diligent in getting 
coal, and it takes very little indeed to bring them up again to go 
holiday-making. In this way many ——— places have to be kept 
open with a small result, the loss adding heavily to the ordinai 
p ali for full working, Unusual pressure for supplies, as evi- 
dent last week, is made to compensate as far as possible for reduced 
output during Doncaster Races, The Yorkshire collier is nothing 
if not ‘“‘ horsey,” and he would censure himself for neglecting his 
duty if he failed to see the St. Leger won. There is rather less doing 
in house coal, although the weather has become somewhat colder. 
Another month and stocking for the winter will be readily e ed 
in, and it is just ible that prices may again go up, although it 
has to be remembered that winter quotations have ruled all this 
season, Best Silkstones are now quoted at 10s, to 11s. per ton; 
ordinary, from 8s, per ton; Barnsley house, 93. 6d. to 10s. 6d. 
od ton ; seconds, from 8s. 6d. per ton. In steam coal a very 

risk export business is being done, while the demands of the iron 
trade are as great sever. Railway companies are also receiving 
heavy deliveries on contract accounts. Even yet some of the com- 
ser have not closed the negotiations for their winter supplies. 

rnsley hards are making 10s. to 11s, 6d. per ton ; seconds, from 
93. per ton, As is usual at this season of the year, gas companies 
are making requisitions for supplies. In engine fuel, which has 
rarely been insuch active request as now, nuts are 8s, to 9s, per ton ; 
screened slack, from 63. per ton ; pit slack from 4s, per ton. In 
* coke 17s, to 20s, per ton is readily obtainable, all the ovens full 

employed, and although the output has been greatly Seanad, 
there is a market for it all. 

In iron and steel the strong demand reported last week is still 
maintained, Although hematites have somewhat weakened in 
values, the symptom is only temporary, and does not apply on a 
sufficiently — scale to affect quotations generally. est Coast 
hematites are fetching 84s, to 8b; East Coast, 81s. 6d. to 82s, 6d.; 
Lincolnshire No. 8 foundry, 71s, to 72s. 6d.; forge ditto, 69s, 6d. 
to 70s. 6d.; Derbyshire No. 3 foundry, 72s. 6. to 73s.; forge 
ditto, 67s. 6d. to 68s, 6d.; bars, £8 10s, to £8 15s, Pig iron main- 
tains former values, makers being in arrears with deliveries, 
Buyers in the open market have to pay a considerable advance 
upon contracts made earlier in theseason. The change from sultry 
to cooler weather has had a good effect in the heavy establish- 
ments, where the workmen are able to do more than was possible 

‘uring the recent hot days. In several classes of material the 
dearness and scarcity are causing inconvenience in many depart- 
ments. Merchants state that their stocks of Swedish iron and steel 
have been so heavily called upon that they are considering the 
advisability of withdrawing their price lists, as they do not see any 
aT of replenishing their stocks at recent prices. There is a 

deal of railway work at present in the market, and the light 


scarcely so good in South America, but the Canadian business is 
well maintained and the outlook there is satisfactory. 

The Sheffield Corporation electric cars were formally opened 
on Monday by the Lady Mayoress, and have been running on the 
Nether ay to Tinsley Station since Tuesday. On the invitation 
of the Lord Mayor—Alderman W, E. Clegg—the members of the 
City Council and leading citizens went over the route on the day 
of opening. ae off smoothly. Other extensions 
are being proceeded with. 

Mr. R, A. Hadfield, J.P., Hadfield’s Steel Foundry, Company, 
Limited, Attercliffe, who was elected Master Cutler in August, 
was formally installed to the office on the 7th inst., when he 
delivered an able and most interesting address on the rise and 
progress of Sheffield in its leading industries, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market on the whole has been in a more satisfactory 
condition than it was last week, but still it has been too unsettled 
and uncertain to allow of much real business being transacted. 
In the early bar of the week the market was strong, the inquiry 
was large, and prices of Cleveland pig iron went up substantially ; 
indeed, traders who last week were selling No. 3 at 65s., were 
able to get 66s. 6d. on Monday and 67s. 6d. on Tuesday. They 
put up their price on the latter day to 68s. 6d., and speculators, 
seeing that a good profit was to be made, at once took the 
opportunity to clear out so as to realise this profit. That move- 
ment, however, checked the advance, and so many holders 
offering their iron led to as rapid a fall as there had previously 
been an advance. During the first two days of the week Cleve- 
land warrants rose 2s, 4d. per ton, but on Tuesday afternoon, 
when so many speculators strove to get out at the top, there was 
a fall of 1s, 8d., and but very few of them could sell what the 
had to offer. The fall checked their ardour to sell, and on Wed- 
nesday there was an improvement, 7d. of the previous day’s 
decline being regained. The condition of trade had not the 
slightest influence in determining the fluctuations of the week ; 
they were altogether lative movements, and afford no 
criterion of the course of business for the autumn season. 

Makers of Cleveland pig iron are sanguine, for almost invariably 
business is busier in September, for of necessity there must be 
extensive buying of pig iron for autumn delivery, and as yet only 
a small proportion of what will be needed has been arranged for. 
It cannot be reported that any of them realised the 68s, 6d. quoted 
for No. 3 on Tuesday ; but 67s. 6d. has been obtained, and that 
was what was generally asked on Wednesday. That, however, is 
a figure which consumers, and —— foreign consumers, are 
slow about giving; and it is held by the buyers that a more 
reasonable figure must be asked before much business can be done, 
as at present figures Cleveland iron is dearer abroad than any iron 
with which it competes. Part of the rapid advance in the early 
part of this week was brought about by the report that a consider- 
able quantity of West Coast hematite pig iron had been bought on 
American account, and more was inquired for. It was not easy to 
get the iron promptly from the makers, as they have scarcely any 
stock, so that it had to be obtained from the warrant stores, in 
which there is plenty available. No, 4 Cleveland foundry iron has 
been quoted at about 66s, 3d. and grey forge at 65s., and the 
supply of these is larger than it has been for several months. 

‘or mixed numbers of East Coast hematite pig iron the prices 
have been raised, and have been maintained at the higher figures, 
for there is lar: little to be had. Nearly all the sellers have been 
quoting 75s. The demand for hematite iron in this district is in 
excess of the production, makers’ stocks are very inconsiderable, 
and the stock in the public warrant stores is only about 16,000 tons, 
and is decreasing. hen this is taken into account, and also the 
fact that the stock of West Coast hematite in the public stores is 
over 240,000 tons, it is not surprising that a better price can be 
obtained for East Coast brands. Rubio ore is somewhat cheaper 
than it was last week, and has been generally sold at 17s, 6d. per 
ton delivered. 

Shipments of pig iron from the Cleveland district this month 
are on a more satisfactory scale than they were in August; 
indeed, they are in excess of a September average, and that is in 
favour of the sellers. Up to the 6th inst. they reached 23,376 
tons, as compared with 19,013 tons last month, and 20,673 tons in 
September last year. The deliveries to the Continent are increas- 
ing steadily. The stock of Cleveland pig iron in Connal’s public 
stores on the 6th inst. were 108,054 tons, a decrease for the month 
of 3301 tons, Of hematite pig iron 16,103 tons were held, decrease 
1065 tons. The August returns showed a decrease of 3368 tons in 
Cleveland iron, and of 2859 tons in hematite, 

The exports of pig iron from the Cleveland district in August 
were rather disappointing, being less than in any of the previous 
four months, only 107,325 tons being shipped, as com with 
121,840 tons in July, 135,973 tons in June, and 115,084 tons in 
August last year. e deliveries to over-sea destinations drop 
to 72,868 tons, whereas in July they reached 91,026 tons, and in 
June to 92,760 tons, The decrease has been mainly to Germany, 
which last month had 51,926 tons, as compared with 61,643 tons 
in July. Considerable decreases were shown to Belgium, 
France, and Russia. 

Notwithstanding the decrease in August, the eight months’ ship- 
ments of pig iron were much the best on record, reaching, foreign 
and coastwise, no less than 906,929 tons, this being 18 per cent. 
more than in 1898, and 7 per cent. more than in 1897, this last- 
named year being the — best on record. The average 
deliveries for the first eight months of the last ten years have been 
about 654,000 tons, so that the present year’s shipment is 30 per 
cent, above the average. The deliveries coastwise—357,104 tons— 
were exceeded both in 1897 and 1898, but the shipments over sea 
—549,775 tons—were much the best on record ; in fact, 18 per cent. 
more than in 1897, which was the previous best. As compared 
with last year, theshipments over sea show an increase of 37 percent. 
Theimprovementis owing to the very much larger business done with 
Germany. Up to the present year the it consumer of Cleve- 
land iron outside, that is, the Cleveland district itself, was Scot- 
land, but this year that place has been taken by Germany. Last 
year Scotland took 36 per cent, more than Germany—283,975 tons— 
against 207,052 tons, but this year Germany has had 25 per cent. 
more than Scotland — 354,999 tons against 284,781 tons, the 
a to Germany thus averaging about 1800 tons per working 

ay. e quantity sent to Germany this year represents 70 per 
cent. of all the iron sent over sea, and it is 40 per cent. more than 
in the previous best year, and 70 per cent. more than was reported 


last year’. 
The demand for manufactured iron and steel is very good, and 


railway projects in progress or contemplated are bringing der- 
able orders for iron and steel. Marine shafting and similar goods, 
as well as girders and other specialities for building purposes, are 
in very brisk request, while the boiler and engineering trades have 
seldom been so well off for work as they are at present, 

e makers of engineering tools have had an excellent year, and 
many of them are now booked forward for the remainder of the 
Season, Orders are coming to hand in such quantities for edge- 
tools that manufacturers state they have no opportunity of stock- 
ing. There is rather less doing in the saw trade, but files, both 
for the home market and export, are as briskly called for as ever, 
The sheep shear trade with South Africa is in a more doubtful 
condition, For the shearing seasons of October and November 
orders are now due in, and are not being received to the usual 
a The uncertainty in the Transvaal is adversely affecting 

usiness, although to some parts of the country goods are going 
out as usual. Steel mining and engineering tools which were 
rose in the early months are held ready for shipment for the 
qeanavaal, makers anxiously waiting the decision of the present 
touble before forwarding their goods, The sheep shear trade is 


prosp are 4 promising, especially as there is an 
increase in the demand for new vessels, both Government and 

rivate owners ordering somewhat freely, in spite of the heavy 
increase in the cost of vessels, owing to the rise in the price of 
materials. The outlook is encouraging, and points to a prolonga- 
tion of the good times well into next year at least. Many orders 
for finished iron and steel have to be refused, and it is generally 
acknowledged that this is the busiest period the trade has ever 
known, Inseveral branches further advances of prices have been 
made this week. Common iron bars have been raised to £7 15s.; 
best bars to £8 5s.; heavy steel rails to £6 15s,; and steel railway 
sleepers to £7 10s, at-works. Steel ship plates are firm at 
£7 12s, 6d.; steel boiler git at £8 15s.; iron ship plates at £7 10s. ; 
iron and steel ~~ angles at £7 5s., all at works, For cast iron 
railway chairs £4 10s. per ton is quoted. 


The representatives of the steel smelters in the North of Eng- 
land, Scotland, and other districts, had a conference a few days 
ago with the steel manufacturers on the subject of another 
a Telling of wages which the men claimed on account of the rise 
in se 


prices, The masters offered 5 per cent, advance, and 


the men have just accepted this offer, the advance to take effect 
from the 13th ult, 

Mr. J. Law Smith, who has for several years been m er of 
the West Hartlepool Steel and Ironworks, West Hartlepool, has 
been appointed manager of the Moor Iron and Steel Works, 
Stockton, 

The so-called seamen’s strike is practically a fiasco so far as 
this district is concerned, and is not interfering with trade or 
shipments, and only an odd vessel or two is detained for want of 
hands ; in fact, the federation has no difficulty in finding all the 
hands that are wanted. There are plenty of men anxious 
to sign on. <2) 

The Darlington Railway Plant and Foundry Company, gong | 
has been formed with an authorised capital of £12,000 in £ 
shares, for the pu of carrying on the business of railway 
plant and material manufacturers, ironfounders, engineers, 
&ec., at Bank Top, Darlington, and Mr. George R. Young is to be 
the managing director. 

In all branches of the coal trade, except that of steam, business 
continues very brisk, and prices are we!l maintained. But thereis 
a quickness in the demand for steam coal which cannot be con- 
sidered satisfactory at this time of the year, and the easing of price 
is not a favourable feature. Most of the coalowners would now 


accept 12s, per ton f.0.b. for best steam coal, and 6s, 6d. for smalls. ~ 


For best gas coal, however, nothing below 10s, per ton f.o.b. is 
now mentioned, and ordinary unscreened bunker coals are quoted 
at from 10s. to 10s, 6d. f.o.b. Blast furnace coke is more readily 
obtainable than for some months past ; but the price is kept on the 
average at 21s, 6d. per ton delivered, while foundry coke is at 23s, 
per ton f,o.b, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a good deal of i larity in the pig iron market, and 
rapid pols have token pees in prices. This condition of 
things is not attributable to the state of trade at home, which 
is steady, with good employment in almost every department, 
but is due to the reports from America as to the great dearth 
of raw iron there, as well as to the unsettled state of affairs at 
the Cape. The market was very strong on Monday and Tues- 
day, but prices subsequently fell away to some extent. Business 
has been done in Scotch warrants from 68s. 44d. to 69s. 104d. 
cash, and 68s. 7d. to 70s. one month. The transactions in Cleve- 
land warrants have varied from 66s, 6d. to 68s. 6d. cash, and 
68s. to 693. one month. Cumberland hematite warrants have 
sold from 72s. 5d. to 74s, 2d. cash, and 71s. 7d. to 74s. 6d. one 
month. Between the limits of these figures there have been 
frequent fiuctuations. 

‘here has been an improved demand for hematite iron, both 
Scotch and Cumberland, and several thousand tons of the latter 
are reported to have been purchased on American account, 

The output of pig iron in Scotland is well maintained, There 
are 39 furnaces producing hematite, 37 ordinary, and six basic iron, 
the total of 82 comparing with 75 at this time last year. 

There is a steady demand for ordinary Scotch pigs for home con- 
sumption, and this is increasing in some cases where it is found 
convenient as well as economical to use Scotch in place of Cleveland 
iron. 

The prices of Scotch makers’ iron are as follows :—Govan, f.o,b. 
at Glasgow, No. 1, 70s. 6d.; No. 3, 70s.; Monkland, No. 1, 72s. 6d.; 
No. 3, 70s.; Wishaw and Carnbroe, Nos. 1, 74s.; Nos. 3, 71s.; 
Clyde, No. 1, 79s.; No. 3, 74s. 6d.; Gartsherrie, No, 1, 80s.; No, 3, 
75s, 6d.; Calder, No. 1, 8l1s.; No. 3, 75s. 6d.; Summerlee, No. 1, 
85s.; No. 3, 77s. 6d.; Coltness, No. 1, 85s.; No. 3, 78s.; Glengar- 
nock at Ardrossan, No. 1, 81s.; No. 3, 74s.; Eglinton at Ardrossan 
or Troon, and Dalmelli mn at Ayr, Nos, 1, 73s.; Nos. 3, 72s. 6d.; 
Shotts at Leith, No. 1, 83s.; No. 3, 77s. 6d.; Carron at Grange- 
mouth, No. 1, 81s.; No. 3, 76s. per ton. 

The increased demand for hematite pig iron has made buying 
slightly more difficult, and prices are somewhat higher. 
Merchants are now quoting from 78s. to 78s. 6d. per ton for 
delivery at the steel works. 

The production of Scotch pig iron is believed to be going 
fully into use, and, indeed, the stock in Glasgow warrant stores 
shows a decrease of fully 1000 tons during the week. 

There is no improvement in the foreign demand for ordinary 
Scotch pig iron, the fay week’s shipments of which were 4834 
tons, compared with 4385 in the corresponding week of last year. 
There was despatched to Canada 40 tons, to America 100, 
India 276, Australia 592, France 190, Italy 120, Germany 60, 
Russia 333, Holland 580, Belgium 35, China and Japan 147, other 
countries “90, the coastwise shipments being 1712, compared with 
1769 in the corresponding week of last year. 

The finished iron and steel trades are very busy. Most of the 
makers have as much work in hand as they can possibly under- 
take, and a number of them are booked for a considerable time 
ahead. The new vessels placed with Clyde shipbuilders — 
the last few weeks have added very omaihentiy to the wo 
coming out, and they will help to prolong the present state of 
activity in the steel trade. 

A large volume of business is being done in the coal trade. At 
the same time progress has not been made so rapidly in the shi 
ping department as was expected would be the case after the 

oliday time. In fact, the shipments at a number of the ports 
have been rather disappointing, and in the aggregate they show a 
reduction compared with those of the preceding week of no less 
than 17,000 tons. The strength of the market at present consists 
of the great and steady demand of coals for manufacturing pur- 

The iron and steel works are using enormous quantities of 
uel, and as they have to be kept well supplied there is not much 
disposition to break prices. Coal masters report that they are 
obtaining freer supplies of wagons than usual from the railwa; 
companies, and this enables them to carry out their work wi 
unusual despatch. The demand for household coals for home 
ager ar is very poor. Main coal is quoted f.o.b. at Glasgow, 
9s.; ell, Ys. 9d. to 10s, 3d.; steam, 10s, to 10s, 3d.; splint, 
10s, 3d. to 10s, 6d. per ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ON the Ist of September, Mr. James Lewis, of Aberdare, gave 
notice to all the colliers of Abernant, 1500 in namber, his lease 
under the Marquis of Bute expiring with the month, This has 
caused considerable excitement in the district, though it is under- 
stood in trustworthy quarters that even if not renewed the 
collieries would be continued by the Marquis of Bute. Abernant 
works were started with the century by F. and B. Ta pington, 
Mr. Birch, of Penydarron, acting as manager. In 1819, 
work and collieries were acquired by Mr. Rowland Fother- 
gill, and at his death passed to Mr. Richard Fothergill, who 
carried them on with those of Plymouth. Upon his retire- 
ment the Abernant collieries lease was transferred to Mr. James 
Lewis, and has been carried on with tolerable success, not- 
withstanding labour agitation and the late strike. The 
Blaenant colliery during the Jast few years has been sunk deeper, 
supplied with electric light and power, and is one of the best 
collieries in the valley. 

The verdict in the Liest colliery explosion was returned directly 
after my despatch last week, but the course taken was clearly 
indicated in my summary of evidence. ‘The explosion was caused 
by naked lights, and the jury were of opinion that the manage- 
ment committed an error of judgment in not using safety lamps.” 


Perhaps it should be noted that amongst old colliers the belief 
prevails, first, that where a naked light cannot burn men should nob 


\ 


\ 
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that explosions have been caused by the use 

to exist, and then 
simply note this, as 
safety 


work ; and secondly 
of safety lamps, in allowing accumulation of 
by careless act ignition has taken place. 
showing that cases may occur where the non-use of the 
—_ may not be due altogether to rashness or ignorance. 

ir. Reynolds, assistant colliery manager of the Tredegar 
collieries, has just retired after forty years’ service. Last week, 
at'an interesting meeting, a valuable testimonial was 
and _— made, expressing the respect generally felt for him, 
and the high estimate formed of his abilities, 

Animation continues in the coal trade at all ports, and the better 
reports from the western district are regarded as encouraging for 
that district. At L'anelly the aetion of the tram men last week 
stopped several collieries ; energetic action is, however, being pur- 
sued in several quarters to bring about a settlement, and there are 
hopes that the strike will be only a question of a few days. The 
dispute with the Bwilfa men in the Aberdare Valley as to the 
cutting prices in the 4ft. and 6ft. seam is to be brought under 
= forthwith ; T, Richards for employers, B. Davies for 

e men. 

Satisfactory contracts continue to be made. The latest, I hear, 
and one of the most important, has just been made with the 
Danish Government. This is forthe supply of about 60,000 tons, 
of best steam coal, delivery to begin this month. The supply will 
be undertaken by various firms, It is difficult to get at exact 

rices, but I am not much out in ranging them at 18s, 3d. to 
8s. 6d., c.i.f. 

Best large steam remains in chief demand. No. 2 and No. 3 
Rhondda coals are selling well, and prices are being well main- 
tained ; small steam, to the surprise of many, has shown a weaker 
= Figs in the opinion of authorities, this is only a temporary 

ifficulty. 

Closing coal prices on Change, Cardiff, mid-week were as follows : 
—Best steam, 13s. 6d. to 13s, 9d.; seconds, 12s, 6d. to 12s. 9d.; 
dry, 12s, to 12s. 6d.; special smalls, 8s, 3d. to 8s, 6d.; best 
ordinaries, 7s, 6d.; seconds, 7s. to 7s, 3d.; best Monmouthshire 
for Cardiff shipment, 12s, to 12s. 3d.; seconds, 10s, 6d. to 11s.; 
best house coal, 13s. to 13s. 3d.; No. 3 Rhondda, 12s. 9d. to 
13s. 3d.; brush, lls. 3d. to 11s. 6d.; small, 9s. 9d. to 10s.; No. 2 
Rhondda, 9s. 6d. to 10s.; through and through, 8s, 6d. to 8s, 9d.; 
small, 7s. 3d. to 7s. 6d. 

Patent fuel continues in brisk demand ; best brands, 13s. to 
13s. 6d. Coke is being turned out in great quantities, and prices 
are well maintained ; furnace, 23s, 6d. to 25s.; foundry, 26s. 6d. 
to 28s.; and special, 30s. te 3ls. Pitwood, 17s.; fair degree of 
activity. Iron ore market firm. Rubio, 16s. to 16s, 6d.; Tafna, 
14s, 6d. to 15s., Cardiff or Newport, Mon. 

On ’Change, Swansea, mid-week it was reported that coal and 
patent fuel were in a very satisfactory state. Coal shipments 
exceeded 46,000 tons ; patent fuel, 11,590 tons. France, Russia, 
and Italy are considerable buyers of patent fuel. 

There is a cloud in the horizon, which may pass off, but I am 
constrained to notice it. The colliers are evidently planning a 
movement to get every collier in membership with the Miners’ 
Federation. A great meeting is arranged for Saturday afternoon. 
The scheme suggested is to have a ‘‘show cards day.” Each mem- 
ber must produce his card at the pit top, and when the movement 
is ripe, non members will not be permitted togo down. This scheme 
of operation is, I hear, being formulated, but it is not as yet 
known to the outside public. Tillery and Celynen men have put 
in notices to the same end. 

Latest Swansea coal prices are as follows :—Anthracite, 14s. to 
l4s. 6d.; seconds, 12s. to 12s. 6d.; ordinary large, 10s, 6d. to 11s.; 
small rubbly culm, 5s. 6d. to 5s. 9d.; steam, 12s. 6d. to 13s. 6d.; 
seconds, lls. 6d. to 12s.; bunkers, 8s. 9d. to 9s. 3d.; small, 7s. 6d. 
to 8s. 6d.; house, No. 3 Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, 
lls. 6d. to12s.; through, 10s. to 10s. 6d.; small, 8s. 3d. to 8s. 6d.; 
patent fuel, 12s, 6d. to 13s. Coke, furnace, 23s. to 24s.; foundry, 
25s. to 27s. 6d. Iron ores, Tafna, 15s, 9d. to 16s.; Rubio, 16s, 9d. 
tol7s. Pitwood, 19s. to 19s. 6d. 

There has been a little relief afforded to the iron and steel works 
by the rain of last week, though nothing like to the extent needed. 
A re-start was made at Dowlais after Monday’s holiday, and the 
Goat Mill, Big Mill, Tin Bar Mill, and a few other de ents 
were set going. Unfortunately dry weather again set in, and on 
Saturday several of the re-starts were stopped. Prospects at the 
time of my despatch are in favour of more partial stoppages. In 
the tin-plate district the rainfall has been more continuous than in 
the hill districts ; but, as it was, it was estimated that the drought 
caused a lessened make of 20,000 boxes. Substantial orders are 
held in all quarters, and home and foreign requisitions for rails are 

Tin bar, merchant bar, and sheets are in demand, and 
croppings, rail ends, &c., sell readily. 

I referred last week to the fact that new patent American 
boilers will be supplied to the large blast furnace at Dowlais 
now undergoing repair. The contract has been given to a firm in 
Cincinnati ; the boilers are three in number, each 35ft. high, and 
of 250-horse power. Good results are stated at the same works 
to have been obtained from the workiug of the mechanical stokers 
fitted to the boilers of the C cogging mill. I also hear excellent 
accounts of the Evans “stripper” at Cyfarthfa, and hope shortly 
to give a description. In the Swansea Valley, large outputs have 
been the rule at the majority of the steel-producing works. There 
has been no falling-off in the number of furnaces smelting. The 
production of hematite pig is well maintained. Preparations, I 
a are being made to re-start the tube mill at the Mannesman 

orks, 

The month’s notice given by the Ebbw Vale furnacemen endedon 
Saturday, but it has been arranged that the men will continue a 
day-by-day arrangement for another fortnight, and it is hoped 
that as a new manager will take duty in the interval, satisfactory 
terms may be arrived at. In the Swansea Valley, I learn that itis 
now fully anticipated that amicable arrangements will be arrived 
at between the steel masters and their employés at the forthcoming 
adjourned conference. An indication of this is given by the atti- 
tude of the tin-bar men whose notices ended on Saturday. Pre- 
vious to this date an agreement was brought about to withdraw them, 
pending negotiations. I hope the same good sense will characterise 
the action of other operatives atironand steel works. Unfortunately, 
occasion is generally taken in Wales when prosperity exists to 
bring about awkward labour disputes. The history of the leading 
industries shows this, and if one class of operatives remains 
—— another will be found ready to begin the agitation. On 
September Ist the enginemen, stokers, and outside fitters of 
Cyfarthfa, Dowlais, Blaenavon, Ebbw Vale, Tredegar, Rhymney, 
and other works and collieries, in all numbering ten, put in 
notices to end with the month in order to secure an advance in the 
standard rate of wages. It is understood that 800 men are bound 
up in the movement, and that the seriousness of the matter is 
beyond question. Following suit, forty-six enginemen, stokers, 
and others, of the Great Western Colliery have adopted the same 
course, 

The tin-plate trade is flourishing. On ’Change, Swansea, this 
week it was stated that it is quite as active as in its best days, 
prior to the Mc Kinley tariff. A larger number of mills is ranning 
than has been for the past four years. Requisitions are strong, 
and the only complaint of work is from the tin-house department. 
Principal requirements are 18} by 14, 20 by 10, and circles of all 
sizes, A few of the sheet mills last week were employed on large 
plates, such as 96 by 28, and evenlarger. Supply of water is again 
ample, Last week shipments were 41,325 boxes; received from 
works, 57,827 boxes ; present stock, 172,401. I expect to record 
large shipments during the next week or two. Loadings going on 
comprise the Sultan Van Langkat, 3000 tons ; and important ones 
and Russia are due. last, 

ig iron has n in on the up grade. Since m 
Scotch has improved 2s, 7d.; Middlesbrough, 3s. 10d.; fhe Mme 
tite, 3s. 3d. Shipments have been heavy. It was reported 
on Change, Swansea, this week that the Americans are in the 
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goin to be made to Pittsburgh. Tin-plate bar 
makers are full of orders. It was reported that a strike of a 
section of men has occurred at the Upper Forest Steel Works, 
but as it was not in accord with minute directions no importance is 


attached. 

Latest prices: Glasgow pig, 68s, 9d. to 69s. 9d.; Middlesbrough 
No. 3, 68s, 6d., other lh in proportion ; hematite warrants, 
72s, . to 74s, 2d., for mixed numbers, f.o.b, Cumberland, 
according to brand; Welsh hematite, 1, 2, 3, 85s.; Welsh bars, 
£8 7s. 6d. to £8 10s.; sheet iron and steel, £9 to £9 10s.; steel 
rails, heavy, £6 5s. to £6 10s.; light, £7 5s. to £7 15s.; sleepers, 
&c., according to section and specification ; Bessemer steel bars, 
£6 5s.; Siemens best, £6 7s. 6d. to £6 10s. Tin-plates: Bessemer 
coke, 15s. 33. to 15s. 6d.; Siemens, coke finish, 15s, 6d. to 15s, 9d.; 
ternes, 28s, to 32s. 6d.; best charcoal, 16s. 6d. to 17s. 6d.; big 
sheets 6 by 3 by 30 G per ton, £12 10s.; finished black plates, £12 ; 
Canada, £10 10s. Block tin, £142 15s, to £142 10s.; Copper, 
od bars, £77 2s. 6d. to £77 8s, 9d. Lead, £15 2s. 6d. Silver, 
‘The Swansea tramway in Helen’s-road is to be completed this 
week. The extension of the Mumbles pier and the erection of a 

vilion are under consideration by the British Electric Traction 

Jompany. 
It is understood in the district that the engineers of the Great 
Western Railway have reported favourably on the project of 

placing Swansea on the main line, and that there is every prospect 

of its being carried out. The work, it is stated, will cost half a 

million sterling. Per contra, the company will save the expense 

of working the Cockett Tunnel, and the Swansea branch line. 

This, capitalised, will be equal to from £300,000 to £400,000, and 

Swansea Corporation is expected to meet the company with regard 

to land and minerals, 

The Llanelly Council have arranged to borrow £56,000 to carry 
out the new waterworks, &c. 

The seamen’s agitation has touched Cardiff, Barry, Newport, 
and Swansea, but so far with little result. In many cases men 
have signed on at the old rate of wages. Possibly as new arrivals 
of shipping come in there may be difficulties, and some concessions 
made, In some cases vessels have failed to get their crews, and a 
little disturbance occurred on Monday through a German refusing 
to join the strikers. Shipowners are tranquil, and in support of 
their impression that a formidable movement is unlikely, urge that 
the union has no capital to support a contest. Mr, Wilson is 
expected to visit Cardiff. 

The North Hendre lead mine, near the Halkyn mine, has been 
satisfactorily unwatered. On account of the narrowness of the 
shaft the work presented some difficulties, but has now been done 
with complete success, The contract was entrusted to Messrs. 
Joseph Evans and Sons, Wolverhampton, who used a sinking 
pump, with a special means of lowering. 


quarters are 
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NOTES FROM GERMANY. 
(From our own 

EXTREME activity characterises all the iron and steel trades over 
here. The tone all round is very strong ; quotations continue to 
show an upward inclination, and the output in all branches is 
heavy, though scarcely equal to consumption. Not only pig iron 
and malleable iron have become so scarce that manufactured iron 
makers can hardly keep up a regular activity, but it has also 
been very difficult to x He sufficient supplies of iron and steel 
manufactured goods and ines, and s often have 
to go from one works to another begging, as it were, for supplies. 
After wandering about for some time and not finding acceptance, 
an Italian order for 4000 wagons and 212 locomotives has finally 
reached Germany, and has been accepted under condition that 
the order is to be delivered in lots, at different times, but has to 

be executed by the end of the second quarter in next year. 
t depart- 
worth 
On the whole a 


stocks can be putin. The enormously i 
t 


uoted, if they can 
emand can be re) 
sheet trade has 


. 1385 to 140; 


at works, 

Scarcity in coal increases, Although the ve | output in the 
Rhenish- Westphalian coal district amounts to 19,000 tons now, 
this is hardly sufficient to cover the inland demand, much less can 
foreign orders, which the syndicate had pted be delivered, and 
so, in order to be able to fulfil their engagements the convention had 
to buy coalin England. Regarding demand for the different sorts of 
coal, engine classes of fuel are naturally best inquired for, and coke, 
too, is in good call and —— very scarce, inferior sorts being 
bought at fairly high prices, During the first two weeksin August 
shipments of coal in the Ruhr district were 1,913,270 tons, against 
1,833,690 tons for the same period last year; in the Saar district 


riod 
302,620 tons, against 297,270 tons ; in Silesia 784,310 tons, against 
721,990, and in the three districts together 3,000,200 tons, against 
2,852,950 tons for the corresponding period in the year before, 

Austro-Hungarian iron makers are busily employed, and report 
a pretty full inquiry, not only for manufactured iron, but also for 
pig iron and steel. 

e French iron and steel trades are active, plenty of work 
coming in ; prices are improving rather than otherwise. 

The want of coke on the French market is becoming the subject 
of most animated discussion. In order to be better able to meet 
the very strong demand, additional coke ovens are going to be 
erected, ie. ley in Dourges, forty in Bethune, thirty in Noeuz, 
and no less than eighty in Lens; the total number of new coke 
a accordingly amount to 180, power of production being 
160,000 t. 

The favourable position of previous weeks has been well main- 
tained on the Belgian iron market, but there is nothing of special 
interest to be reported. Demand is regular and good ; prices 
show firmness, with a tendency ——. 

All descriptions of engine coal and the better sorts of house 
coal are in very healthy request in Belgium ; the Government has 
invited tenders for the supply of coal for the 6th inst., and it is 
generally expected that these tenderings will help to settle the 
position of prices for coal. 

There is a decided improvement felt in the iron trade of 
Poland, a fair number of new works having been erected, Pig 
iron is specially strong, while finished iron remai 


in 
tively limited request. One large works, which promises to be of 


Welsh market as buyers, and that large shipments from various 


considerable importance to the iron and steel branches, has been 


— 


built by the company Hantke in Warsaw; the establi 

consists of blast furnaces, bar and wire mills, and stosement 
which are expected to begin operations before the year 4 
The same company is said to possess iron ore mines, and ey w 
coalfields of some size, The blast furnace company Huldschinske 
has, likewise, commenced the extension of its establishment, y 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 30th 
THE abundance of money and low rates continue to be a favour 
able factor, The extraordinary wheat and corn crops are alo 


stimulating business. The extent of the cotton crop is uncertain 
Prices fell last week by representations of well-informed parties 
that it would reach 12,000,000 bales. The strength of the iron 
market is due to many influences besides immediate demand 
Railroad building will be the great factor next year in iron and 
steel, There are over 30,000 miles of road projected, and capital 
is anxious to into new because of the increasing] 

favourable showing of roads, hen the organisation of trust 
secures a certain degree of control over competition, and thi; 
encourages capital into reproductive channels. The demand for 
railroad equipment is assuming shape again. There is Searcely a 
road that is not in the market for engines, cars, rails, and lesser 
equipment, Ships for coastwise service, and ships and boats and 
barges for lake service are in such demand as to stimulate enter- 
prise for shipyards on the coasts and lakes. The prosperity cf 
agriculturists has broadened out demand for everything having to 
do with land cultivation, including the building of water and gas 
works, and trolley lines for a thousand or two towns which act as 
— commercial centres for the agricultural regions. he manu- 
acturing interests themselves are expanding out of all former 
record, and the orders for mechanical equipment now going in are 
in themselves stimulating the erection of new plants to make 
machinery. All these varied influences are laying a foundation 
for iron and steel which will probably not be met by the produc. 
tion of next year, The influence of backwoods politics will not be 
present to cast doubt on intentions of those in power. The trusts 
which control the leading industries can be counted on to exercise 
a restraining influence on production when the time for restraint 
comes. Viewing the matter from any standpoint we may, 
there is reason to feel that vigorous conditions will be with us, and 
that enterprise will have a free scope for a year or two to come at 
least. Prices of iron and steel are now pointing upward, and 
advances aro probable. The necessary adjustments are being 
made, and by the time the present year’s accounts are closed it 
wil! be possible to make some intelligent deductions as to 1900, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is brisk, and prices advanced. House coal 
in good request, and prices firm. Steel and iron works are well cff 
for orders, but the scarcity of water has interfered with the output, 
Tin and vg both show an advance. Exports for week ending 
September 2nd were :—Coal: Foreign, 62,888 tons ; coastwise, 
16,371 tons, Imports for week ending September 5th were :—Iron 
ore, 17,850 tons ; pigiron, 750 tons ; pitwood, 3537 loads ; old iron, 
110 tons ; two cargoes cement ; one cargo of blocks and sleepers. 

Coal :—Best steam, 12s, 6d. to 12s, 9d.; seconds, 11s. 6d.; house 
coal, best, 12s, 6d.; dock ae 8s. 6d.; colliery small, 8s, to 
8s. 3d.; smith’s coal, 8s. 6d. to8s. 9d. Pig. iron :—Scotch warrants, 
69s. 8d.; hematite warrants, 73s. 9d. f.o.b, Cumberland ; Middles- 
brough No, 3, 66s, 10d. prompt. Iron ore :—Rubio, 16s, to 163, 6d.; 
Tafna, 15s, to 15s. 6d. Steel:—Rails—heavy sections—Z6 Ss. to 
£6 10s.; light do., £7 5s. to £7 10s. f.0.b.; Bessemer steel tin-plate 
bars, £6 5s.; Siemens steel tin-plate bars, £67s. 6d. to £6 10s,; all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
15s, 3d. to 15s. 6d.; Siemens—coke finish—1l5s, 6d. to 15s, 9d. 
Pitwood : 18s. to 18s. 6d. London Exchange Telegram : Copper, 
£77 ; Straights tin, £142 17s, 6d. Freights: Steady. 


THe “Eccrrre” ENTERPRISE, which was started 
several years ago to make artificial fuel from coal-dust slack or 
other finely-divided fuels, but failed to secure financial success, 
has again been put in operation, and the Hngineering News is 
informed that a mill at Portsmouth, R.I., U.S.A., is completed, 
with a capacity of 400 tons of ‘‘ eggette ” fuel in twenty-four hours. 
The process consists in moistening the coal dust with a binding 
material, and after thoroughly mixing it, passing it between 
heavy rolls with egg-sha; cavities in their surfaces, The 
material is compressed in these cavities, and drops from the 
rolls smooth, dense and shining. By this process it is said that 
the deposits of Rhode Island anthracite, which are at present 


useless, can be made available for fuel. 


THe GERMAN v, AMERICAN PouND WeEIGHT.—In compliance 
with a Department instruction, Consul Brodowski, under date of 
July 7th, 1899, transmits the following explanation regarding the 
continued use of the pound asa weight measure in Germany and 
the relative value of the German and American pound :—The 
metric system of weights and measures was introduced into Ger- 
many shortly after the Franco-German war, but the Germans in 
general in their every-day dealings continue the use of the pound 
almost exclusively, especially older people, who in their younger 
days were accustomed to this expression. All my bills here for 
meat, groceries, &c., are made out in pounds; and a scale of the 
newest construction, which I purchased to verify the weights of 

‘oods delivered, indicates both kilogrammes and pounds, One 

ilogramme is exactly two former German pounds, and such Ger- 
man pound, therefore, equals 1°1023 American pounds. If a Ger- 
man firm, especially a smaller one, which cannot afford to employ an 
English-speaking clerk, writes its letter to the United States in 
German and orders its goods in pounds, meaning German pounds, 
and the American firm makes its estimate in American pounds, the 
result will be trouble and misunderstanding. It is well, therefore, 
for our people in their correspondence with German firms to make 
a note of the difference between the German and the American 


pound, 


New ComPantes.—The registration is announced of Robert W. 
Blackwell and Co., Limited, 39, Victoria-street, Westminster, 
London, 8.W. Capital, £200,000. This company has been formed 
for the purposes of taking over, as a going concern, the business of 
engineers and contractors, heretofore carried on by Messrs. Robert 
W. Blackwell and Co. in London, Liverpool, Paris, and New York. 
Directors: Robert Winthorp Blackwell, Philip Dawson, Benjamin 
Hunting Howell, managing directors (present og in the firm 
of Robert W. Blackwell and Co.); Sir Charles E. Howard 
Vincent; Francis Henry Barker.—The business of 
John Smith and Co., of Derby, founded by the late Sir John 
Smith in 1844, has been removed to new works in Cotton-lane, 
Derby, and the sole surviving partner of the old firm, Mr, Albert 
Ottewell, J.P., has converted the business into a private com- 
pany, and has associated with himself, as directors, Mr. Land (the 
manager), and Mr. Goodall (the cashier).—The old firm of Owen, 
Brazil, and Holborow, Vulcan Ironworks, Bristol, has been con- 
verted into a limited company. The style of the new company 
will be ‘Brazil, Holborow, and Straker, Limited,” all the shares 
being held among themselves,—The Kalgoorlie Electric Power and 
Lighting Corporation, Limited, capital £225,000, has been formed 
for the purpose of establishing a central station for the supply ° 
power and light to the mines of Kalgoorlie. 


5 
| 
brisk and remunerative sort of business is being done. Supplies in 
iron ore are just sufficient to cover immediate requirements, but no 
h prices that have been 
at demand has been ba 
further increasing, and on the malleable iron market the want of 
supplies in billets, blooms, and ingots is felt most keenly. Pro- 
ducers of pig iron in Silesia having tried to raise their make as 
much as possible, buyers have in most instances been fairly : 
successful in covering their immediate requirements in forge pig, : 
and so this week there was not much life stirring in that article, ; 
las consumers do not like to pay the advanced rates that are now : 
help it. In foundry pig no slackening off in 
brted, and good prices are being realised. The : 
ben just a shade more quiet recently, as the 
season is slowly drawing to a close; heavy plates for engineering 
nd boiler-making purposes continue, however, in very good call. 
List quotations in the week now past have been, for raw and 
manufactured iron, as under 
German foundry pig, No. 1, M. 93 to 95; No. 3, M. 85 to 90 ; 
white forge pig, M. 72; basic, M. 75; German Bessemer, M. 79 
0 80 ; Spiegeleisen, M. 79 to 80 ; Luxemburg foundry pig, M. 80 } 
85; good merchant bars, M. 195 to 205; the same in basic, 
{.170 to 175; angles, M. 170 to175; girders, 
sheets, M. 200; in basic, M. 185; boiler plates, M. 240 to 290 ; 3 
Siemens Martin plates, No. 1, M. 180 to 185; No. 2, M. 165; 3 
Bessemer rails M. 140; light section rails, M. 130, all per ton free 
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SENGER TRAIN SHED THE PATENT JOURNAL SonKen Surps, W. M. Walters, Liver- for Sswine Macutnes, H. R. Tracy, : 
18 THE MISTAKE ? Condensed from "The Miustrated Oficial Journal of 171302. Sxcurinc Pumps to Cycizs, A. E. Lowenthal | 17,390. Box for Mercuawoviss, T. G. Collas, 
fea and E. Staite, Birmingham. London. 


the railroad terminals in the 

Ar almost eth er trains enter and leave the 
large towns, passeng’ 
hous by train sheds—roofed and enclosed, For 

number of years the tendency has been to make 
peo train shed roofs in single spans, the result 
being arches of colossal dimensions, and of corre- 

nding colossal cost. Obviously the same pur- 
could be accomplished*by carrying the roofs 
trusses of short span on pillars. 
Such roofs, however, would not be so beautiful and 
would not have the same advertising value. 

It has often seemed in recent years that these 
great train sheds have been carried, in this country 
and abroad, to the point of extravagance in first 
cost and in maintenance. Obviously they are 
expensive to begin with, but many administrators 
of railroads have discovered that the maintenance 
jg even a more serious matter than the first cost. 
The engine gases corrode the metal work so fast 
that the life is short, even when the trusses are 
carefully watched and scraped and painted ; and 
the maintenance isa very heavy charge. Is it 
all worth while? 

Something like a year ago the E Railroad was 
obliged to take down its steel train shed in Jersey 
City. Now the concrete platforms are protected, 
each by its own light wooden awning, carried on 
a row of posts up the middle of the platform, The 
descent from the great train shed to the humble 
wooden awning was abrupt, and people who 
frequented the station supposed that this was 
only a temporary arrangement. We should not 
be surprised to find that it is made a permanent 
arrangement. 

The writer of these lines has gone in and out of 
that Jersey City station almost every working da 
fora good many years past, and he has watched wi 
especial interest the conditions developed by the 
use of the platform awnings. The sum of his 
observation is that the present arrangement is 
immensely more comfortable—cooler, lighter, and 
pleasanter in every way—than the enclosed train 
shed could ever be. 

Last winter was unusually severe. The snow- 
fall was greater than it had been for years before 
in the vicinity of New York. The writer left that 
Jersey City station at midnight during the worst 
storm of the winter, the storm which tied up traftic 
on the streets of New York and over a large area 
thereabouts. So far as the storm itself went, it 
was at its height at the time when his train 
pulled out, although, of course, the great body of 
snow had not then fallen. Going to the train was 
not comfortable, but that walk of 50 yards up the 
unprotected platform was a trifle compared with 
thediscomfort of going to thestation and of getting 
from the station to his home at the end of the 
run. In short, the occasions during last winter 
when passengers suffered any real inconvenience 
from the fact of there being no enclosed train 
shed must have been very few. On the other 
hand, the occasions when everybody enjoyed 
the coolness and the light and the absence of gas, 
were very many. The sum of the comfort as 
pct with the sum of the discomfort may 
have been thing like one hundred to one, or 
more, 

All of this being so, is it worth while to build 
great costly train sheds? Is it not really a serious 
mistake? Have we not been led astray by the 
notion that these train sheds have an important 
advertising value? These questions seem worth 
consideration.— The Railroad Gazette, 


LAUNCHES AND TRIAL TRIPS. 

HANNOVER, steel twin-screw steamer; built 
by, Wigham Richardson and Co., Limited ; to 
the order of, Norddeutscher Lloyd, of Bremen ; 
dimensions, 445ft., 54ft.; engines, quadruple- 
seamen, Y. S, and T. system ; launch, August 


ALDERNEY, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, A. N. 
Hansen and Co,; dimensions, 336ft., 48ft. 6in., 
24ft.; engines, triple-expansion, 24in., 38in., 

arine ine orks; trial tri 
August 31st ; 12 kno 


CATALOGUES. 


The Belfast Ropework Compan imi 
st y, Limited 
Belfast.—This is a new edition of a booklet con- 
taining a handsomely illustrated description of 
the company’s works. Since the first edition was 
published, several notable additions and exten- 
Sions of the works have taken place, and the 
from illustrations taken from 

phs, i i i 
Bes el establishment employing 
J.D. F. Andrews and Co., Limited Fulham 
Electric Works, Fulham, London.—This is a new 
yar of the Concentric Wiring Catalogue. Mr. 
= Tews claims to have been the inventor of the 
perfec’ etails. Th t 
it how the that —_ 
W. Emerson Manufacturin Com 
Rochdale, N.Y. Catalogue of “Drafting-room 
little hg the drawing-office, is shown in this 
The Belcher Smoke Prevente' 

0 r Com Ethel- 
hurga, House, Bishopsgate-street, London. —Tis 
tle book illustrates the apparatus made by 


tl 
applied to different types cf 


TRADE AND BusINEss A 

NES NNOUNCEMENTS.—Mr, 

pe sso Wright having accepted the appointment 
Ligh ‘aging director of the River Plate Electric 
_ Traction Compan Limited, has ter- 
t0n-Houstes engagement wi the British Thom- 
coxa n Company, Limited, as their retained 
—The ng engineer on electric lighting matters. 
hitherto existing between Mr. 
Gadel, Scott and Mr, Ernest G. Scott was 
pe on June 30th last. The business will in 


‘ure be carried on by Mr, Frank W. Scott. 


Application for Letters Patent. 


When “ communicated” the 
name and address communicating party are 
printed in italics. 


25th August, 1899. 


17,216. Late Arracuments, A. A. A. Byrd and The 
Expanding Tool Manufacturlng Company, Ltd., 
Lower Edmonton, Middlesex. 

17,217. Frames, J. C. Robins, Belfast. 

17,218. VeLocipeprs, J. and R. Burns, Coventry. 

17,219. Faw Arracument, W. R. blevins and W. 
Wood, Kingston-on-Thames. 

Winpows, J. B. Marshall, Kingston -on- 


ames. 

17,221. Gas Pressure and Mixinac Apparatus, W. 
Anderson, Edinburgh. 

CoLLapsisLe TupEs, A. A. Wade and A. Downs, 
ueeds. 

17,228 Sasu Fasteners, W. Hall and T. Archer, Man- 
chester. 

17,224. Arracninc Hooxs to Pittars, J. Haslam, 
Manchester. 

17,225. Bricks, H. Dent, W. J. Matthews, and C. and 
N. J. Lewis, Caton, Lancs. 

Ho.pine Screw Stoppers, N. 8. G. Wilcocks, 


ath, 
17,227. Wax. Tires, T. Wright, Birmingham. 
17,228. Barren Titers, 8. Howell and F. Hale, Bir- 
mingham. 
17,229. ArticLes, J. B. 
Brooks and J. Holt, Birmingham. 
17,280. Venti. «Tors for Suips, W. Cooke, Liverpool. 
17,281. SausaGeE - FILLING Macuings, A. Seufert, 
lasgow. 
17,232. Warer Heaters, A. Prost, London. 
17,283. Furnaces, H. Pahaut, London. 
17,234. ATmospHEeRic Nitrogen, R. Marston and J. 
Parr, Leicester. 
17,235. Propuction of Coxe, G. Wintzek, Man- 
chester. 
17,236. Tension Rotiers, W. Turner and P. Hart, 
Manchester. 
17,237. Fittinecs to Bicycies, W. Prain, Montrose, 
Forfarshire. 
17,288. Pranorortes, 8. H. Oxton, Liverpool. 
17,239. CourpLines for Rartway Veuicves, J. Elstone, 
London. 
17,240. DeracHaBLe F. Baumann, London. 
17,241. Mortisinc Macuing, W. Langer, Manchester. 
17,242. Gummino AppLiancr, J. V. Ingram, Poole, 
Dorset. 
17,243. Gas Generator, G. Kellaway, 
Austell, Cornwall. 
17,244. Susstiruts for WHITE-LEAD, G. von Reinolts, 
London. 
17,245. Bianxets for Printinc Macuings, J. W. 
Hemmings, London. 
17,246. Testina Apparatus, R. J. Wallis- 
Jones, London. 
17,247. Cigarette Macutnrgs, G. A. Jasmatzi, London. 
17,248. Meratitic Bepstgaps, T. 8. Kendrick, Bir- 
mingham. 
17,249. ArmospHEeRic Gas Burners, J. Winterflood, 
London. 
17,250. Game, C. Brown, London. 
17,251. Bicycies, M. C. Read, London. 
17,252. Lirg-savino Appiiance, C. Joly, London. 
17,258. ConnEcTions for Tungs, H. A. 
Cutmore, London. 
17,254. Music Seats, J. McHardy, London. 
17,255. Carporetrors, J. M. ellington and the 
Wellington Motor Car Company, Limited, London. 
Loo Recorper, L. T. Jones, junior, 
mdon. 
17,257. Ggweratine ExectricaL Pressure, G. E. 
Adams, London. 
17,258. Gatvanic Barrerisgs, A. J. Boult.—(J. Trillet, 


France. 

17,250. Dratners for Borries, H. W. Wright, London. 

CHARGING ACCUMULATOR Batrerigs, H. Leitner, 

ndon, 

17,261. Ssconpary Barrertiss, H. Leitner, London. 

17,262. E.ectriciry Conovuctrors, G. Winter and E. 

tter, London. 

17,263. ELecTRICAL MEASURING INsTRUMENTS, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien 
Gesellschajt, Germany ) 

17,264. Avuromatic WricHInc Apparatus, M. E. 
Reisert, London. 

_ Actions for Pranorortes, A. Blondel, 

mdon. 

17,266. Massacg Apparatus, H. Masc’ London. 

17,267. ALARM Apparatus for RarLways, 8. Hyman, 


London. 
17,268. Coat Trap Piatges, W. H. Kember, London. 
17,269. Rim Brakes for VeLocirepgs, J. J. Mason, 


naon, 
17,270. Apparatus for Ratsinc Water, L. Lang, 


mdon. 

17,271. Fotpine Seats, 8. E. Chatterton and W. J. 
Binyon, London. 

17,272.. DetacHaBLe Winpow Frames, L. Weber, 


ndon. 

17,278. Pressurg Expansion Enatneg, W. D. Bridger, 
mdon. 

17,274. Gatvanistnc Iron, R. A. Needham, Liver- 


pool. 

17,275. Apparatus for Mgasurtnc J. E. 
Hackett, Liverpool. 

17,276. Protector, G. 8. Hensel, London. 

17,277. Corsets, G. Engel, London. 

17,278. TiLEs for Roors, E. Feigenspanand P. Mangner, 
London. 

17,279. Necktie Retainers, J. G. Dalzell.—{J. N. 
Walker, India.) 

17,280. EmposskD Puotocrapus, E. Edwards.—(F 
von Manger, Bohemia.) 

17,281. Grinpinc Macuings, E. Edwards.—(A. Jhle, 
Germany.) 

17,282. Ong-FEEDING Mecuanism for Stamp MILLs, G. 
O. Smart, London. 


26th August, 1899. 


17,288. TrRE InrLaTors, W. Mason, Didsbury, near 
Manchester. 

17.284. Sash Bar for Grass Roorina, A. 8. Deacon, 
London. 

17,285. Fiat Roor Grazcne, A. 8. Deacon, London. 

17,286. AppaRaTus for Locatina Sounp, 8. Cowper- 
Coles, London. 

17,287. Fastentnos, W. Sylvester, J. A. Jones, and H. 
Rochester, Newcastle-on-Tyne. 

17,288. Brakes for WHEELS of VeHiciEs, 8, J. Adams, 
Leicester. 


17,289. MANUFACTURE of Guass A. J. Davies, 
jirmingham. 

17,290. Boor Trees and Lasts, W. J. Armes, 
ndon. 

17,291. ConstrucTING Wooprn Bosnins, R. Riley, 
lackburn. 


17,292. PHotocrapuy, J. E. Thornton and C. F. 8, 
Rothwell, Altrincham. 

17,293. J. E. Thornton, 
Altrincham. 

17,294. Firg-LicuTers, A. A. and R. W. Haigh, Man- 


chester. 
Texti_e Marerits, J. Smith, Liver- 


pool. 
for StreRine Suips, W. M. Walters, 
vel 

17,297, BREECH ApApTERs for L. B. Taylor and 
E. H. Parsons, Birmingham. 

17,298. Raa Enotng Prates, J. W. Hacking, Man- 
chester. 

17,299. Hotsts, E. G. Ward, London. 

17,300. Brakes, G. A. Wilson, Liverpool. 


17,308. AppLiances for Suips, W. M. 
alters, Liverpool. 

17,304. Incanpgscent Lamps, H. Very, London. 

7,305. CARDBOARD COLLAPSIBLE Box, G. R. Taylor, 
Manchester. 

17,306. CaLcucatina Apparatus, F. A. Wilkinson, C. 
C. Gibson, and F. E. Reiss, Manchester. 

17,307. Puotos, A. H. Anders, Dresden, 
Germany. 

17,308. WasHina Boarps, J. More and J. More, jun., 
Bradford. 


17,809. Pants, F. Ward, Manchester. 
17,310. Mecuanicat Tovs, H. Fischer, Halifax. 
17.811. Formusa Scriw F. Grosvenor, 


Glasgow. 
17,312. Wagon Covurtinas, E. Roberts and J. Davis, 


Glasgow. 

17,818. A Tov, C. L. Pittrohf, A. Vivian, and W. 
Stranders, London. 

17,814. Seats, A. Pryor, Walthamstow, Essex. 

17,815. Tack Srups, H. Cumming, London. 

17,316. ManuractuREof MgTa.tic Pens, G. R. Hughes, 
London. 

17,817. Seats, W. Bridge and W. E. Flicker, London. 

17,818. Potycuromatic Paintina, A. Gibbon, London. 

17,319. CaBLe Grira, The Steel Nut and J. Hampton, 
Limited, and 8. Hampton, London. 

17,320. PorTABLE TaBLEs, A. M. Brown, London. 

17,321. Turnine Music Suerts, F. J. Christ, London. 

17.822. Bapors, E. J. Williams and 8. G. Smithers, 
London. 

17,323. VeLocipEepgs, E. N. Smith, London. 

17.824. Drivinc Mecuanism for VeHiciEs, J. Forbes, 


London. 

17,825. Cigar SHIELD and Protector, A. Mackenzie, 

on. 

17,826. Evecrrotytic Corrent InrerRuprer, W. P. 
Thompson.—(Voltohm Blectrizitéts Gesellschaft A. G., 
Germany ) 

17,327. Lirenoat, W. P. Thompson.—(M. P. Hoy, United 
States.) 

17,328. Gas Lamp, W. P. Thompson._{Z. Bartmann, 


Germany.) 

17,829. Gearina for Cycies, C. Stringfellow, 

mdon. 

17,380. Apparatus for CLEANING Sacks, F. Miller, 
Manchester. 

17,831. FoRCED-DRAUGHT Furnaces, R. Wagner, Man- 
chester. 

17,832. Drivinc VeLocipgpss, J. H. Player, Birming- 


ham. 

17,383. Courtines for Venicies, G. F. Marson, Bir- 
mingham. 

F. Hopper and Co, and F. Hopper, 


mdon. 

17,3385. Pweumatic Tires for Cycies, H. Baker, 
ndon. 

17,336. Rim Brake for VeLocipepges, H. Balfour, 


London. 
17,337. Batrery Ceti with Casg, C. Vogt, 
London. 
i Doors with Siipinc Frames, C. A. Walchner, 
mdon. 
17,339. Tora. Harpentnc of Grass, O. Imray.— 
(La Société des Verreries de Bruxelles, Belgium.) 
17,840. Non-RETURN VaLvE for Meters, F. Trendel, 
London. 
17,341. Contact Apparatus, C. F. P. Stendebach, 


ndon. 
7, Means for Sprayinc Perroumes, S. Henri, 


17,343. — Gas, A. Dauber, Barmen, Ger- 
17,344. for Corgs, A. Kniittel, Bar- 
17,845. Courtine Wacoxs, G. F. Martin, Eastleigh, 
Acip Sats, L. O. Helmers, 


London. : 
17,347. Maxine Foracg, 8. S. Lloveras, 


17.48 or Gatvanisinc Batus, W. Bauendahl, 
17,849. Water Borries, A. P. Eggis von Eckles, 
17,850. Forceps, A. F. W. Steffen, 
17,851. Creu, X. F. J. Wehrlé and L. A. L. H. E. M. 


28th August, 1899. 
17,353. Pwgumatic Sprine Top Crutcu, J. M. Daniell, 
vi 


17,854. TAIN StreTcHERS, W. A. Mayr, New York. 
17,855. Currinc Carps, H. G. Thomson and A. B. 
Barker, Glasgow. 
17,856. Brrp Trap, J. and C. J. Davidson, Holkham, 
Norfolk. 


17,357. Locariramic InstrumMENTs, R. H. Smith, 
Sutton, 
17,858. Larae Carriers, E. G. Herbert, Manchester. 
17,859. CLOTH-PERCHING Macuines, G. H. Crowther, 
Huddersfield. 
17,860. Wasninc Macuines, J. Longthorpe and W. 
Dargue, Halifax. 
REGENERATOR Setrinos, J. W. Broadhead, 
allfax. 
17.862. Birp Scarg, J. Benyon, Chester. 
17,868. Optica, Apparatus, J. A. and W. T. Purves, 
Edinburgh. 
Se for Matcu Stanps, R. F. Schreiber, 
erin. 
17,865. ReGuLaTine Printine Macuings, A. C. Larter, 
Stockton-on-Tees, 
17,366. Guazine for StRucruRAL Work, W. Lawson, 


17,867. AMMONIA-ABSORPTION Macuines, H. Brecknell, 
. M. Munro, and H. I. Bristol. 

17,868. CiutcHes for VeLocipepEs, J. Harrington, 


ventry. 
17,369. BicycLe Rest or Support, E. W. Mridgwood, 
Manchester 


chester. 

17,370. AppLiances for Looms for Weavine, E. Taylor, 
Blackburn. 

17,871. Propucinc O1ts, J. W. Gatehouse, 


17.872. Erectrric Tramway Cottectors, J. Kalte, H. 
D. Becker, M. Sees, M. Ely, and P. Robinson, 
Kingston-on-Thames. 

17,373. Lockinc Brake Levers, G. J. Riblet, sen., 
Kingston-on-Thames. 

17,874. Cycies, H. L. Taylor, London. 

17,375. Puotoorapss, F. J. Farrell and E. Bentz, 
Great Yarmouth. 

17,376. ACETYLENE Gas Puririers, G. F. Lee-Giles, 
Halifax 


17,877. Horsts, W. T. Eades and E. Allday, Bir- 
mingham. 

17.378. Torpgpo, J. H. 8S. Bradley and P. Nisbet, 
London. 

17,879. Execrric Arc Lamps, 0. B. Hellstrom, 


mn. 
17,881. for CycLe W: E. W. Campio: 
Nottingham. 
17,382. Gu Mosaic Decoration, W. Kiersch, 


ndaon, 
17, aos SHowcarRpD or Winpow Ticket, E. Wolf, 
ondon. 
17,884. WasHinc Macutngs, W. S. Gratwick, London. 
17,885. Furnace, 8. Travado, London. 
17,386. Switcues, M. Guett, London. 
17,887. ConpDENSER, V. C. Tournier, Thornton Heath, 


jurrey. 
17,888. Apparatus, L. Bowen and J. Millard, 
Leyton. 


17,391. Sasuxs, G. F. Chalk, London. 
17,892. Seat, T. J. Davies, ion. 
17,398. Cycte Brakes, J. F. A. Farfan, Kingston-on- 


Thames. 
17,394. Murat Strepers, E. U. Stewart, Kingston-on- 
mes. 
17.395. Rotary Morors, N. Henquin, Kingston-on- 
ames. 
17,396. ACETYLENE-GENERATING ApPaRATvs, C. Schnitz- 
ler, London. 
17,397. GARMENT-SUSPENDING Davice, W. H. Foster, 
London. 
17,398. Bricks for Forminc P. Rowald, 
London. 
17,399. Dreporre, J. B. Bell, London. 
17,400. Guns, J. Formby, London. 
17,401. Pargr, W. C. Leechmann, London. 
17,402. Mgasurine Tap, H. 8. Bishop and B. Burn, 
mndon. 
17.408. Rattway &c., 8. Wickens, Ilford, 
17.404. Marine Governor, H. Agar, East Devonport, 
Tasmania. 
17.405. L. E. Granichstaedten, 


don. 
17,406. AcrTyLENE Gas Macuines, F. Matthews, 


ndon. 
17,407. Packinc Frozen Propuce, J. Metzger, 


mdon. 
17,408. Mitts for Repuctna Coats, M. Klein, 
Lo 


mdon. 

17,409. Waren Heaters, R. Haddan.—(M. Ready, P. 
J. McCormick, sen., and The Dayton Supply Company, 
United States.) 

17,410. Evectric AccumuLATOR, R. Haddan.—(R Gold- 
stein, Germany.) 

17,411. Negative Execrropes, R. Haddan.—(X. Gold- 
stein, Germany.) 


17,412. Apparatus for Makino Leatarr, E. Maertens, 


London. 
17,413. A Por Pxanr Extension, A. Porter, 
Lond 


mdon. 
17,414. Compounns for Maxine Sauces, A. L. Dupoux, 


mdon. 

17,415. Dark Backs, C. P. Goerz, 
ndon. 

17,416. UNDER-CARRIAGE for VEHICLES, W. H. Bradshaw, 
mdon. 

17,417. E.ectric Fusss, G. C. Maas, London. 


17,418. Couptines for Rartway Cars, W. M. 


and P. Schroedter, 


London. 

17,419. Botries, 8. Radl 
London. 

17,420. Mecuanicat Stoppers for Borrtes and Juas, 


A. and P. Schroedter and 8. Radlauer, London. 
17,421. Apparatus, L. Pothoff, 


naon. 
17,422. Buxpines and Factnes, A. M. Weber, London. 
17,428. Non-meTaLLic Sotpgr, W. Ruttenberg 
M. van Santen, London. 


Spgectacte for Locomotive Caps, 


T. Preston, London. 
17,425. J. Luciani, London. 


don. 
17,426. CoLourtnec Matrers, C. D. Abel.—(The Actien 


Gesellschaft fiir Anilin Fabrikation, Germany. 
17,427. Derivatives, C. D. Abel —(The 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 
17,428. Cutiurg of Bacreroiws, O. Imray.—(2. 
Hartleb, Germany.) 
17,429. Heatina Apparatus for Gas, W. Defontaine, 
W W. H. Tre’ Lond 
,430. Gear W. H. ngrove, London. 
17,431. Sasa F. L. A. M. McKail, London. 
Macutngs for Brarpine, A. V. Groupe, Liver- 
pool 


29th August, 1899. 
17,483. BLacK-LEaD T. Sutcliffe, Bradford, 
orks, 
sg Covers for Presgrvine Jars, J. Anderson, 


undee. 

Borer Crrcuator, M. Davison, 
Vor 

ErrectivE Brake Power, A. E. Scarlett, 


17,487. Macuines for Fieres, J. V. 


Eves, t. 
17,488. RarLway for Enornss, F, H. Smith, 
Belfast. 


17,439. Fans, A. E. Cayzer, Glasgow. 

17,440. Hus AtTracHmENT for Mup-cuaRDa 
J. W. Milligan and F. Oldfield, Birmin . 

17,441. Vices, H. P. and K. R. Lavender, Walsall. 

Batt Brarines for Sprnpies, W. W. Reid, 


iw. 
= Friction Ciutcues for Cycizes, C. Binks, 


or 
17,444. Pocker Knives for Usg as Matcu STRikERs, 
J. Taylor and J. Robinson, Lancaster. 
Exrecrric Castes, G. E. Heyl-Dia, Man- 


r. 

17,446. Puotocrapuic Fiims, J. E. Thornton and 
C. F. 8. Rothwell, Altrincham. 

17,447. A We.t Wuek1, P. C. Whitehead, Northants. 

17,448. Rivetine Apparatus, J. MacE. Ross, Glasgow. 

17,449. Strrrups, C. Birch, Birmingham. 

17,450. Screens, C. W. Rodecker, Glasgow. 

17,451. Hat Cup, E. T. West, Bexhill-on-Sea, Sussex. 

17,452. Jacquarp Macutsges, D. Wright and A. 
Flather and Sons, Limited, Bradford. 

17,458. KNIVE-SHARPENING MACHINES, J. T. Knowles. 


—( The Universal Sharpening Machine Company, United ~ 


States.) 

17,454. Supports for E:ectric Conpuctors, A. and 
J. M. Anderson, London. 

17,455. Sportinc Game, D. Kunhardt and J. Mohlig, 


Germany. 
and Evss, W. G. Templeton, St. Louis, 
Apvusters, H. M. Sturgis, St. Louis, 
17,458. CarTRipce Guns, F. and T. Bent, Birming- 
17,459. CycLeE Betts, H. Lucas and A. C. Davison, 
London. 
17,460. AncHors, I. Crocker, London. 
17,461. WaTerPRoor Faprics, H.C. Anderson and H. 
Markus, Manchester. 
17,462. for VeLocirepgs, B, G. Hall, Bir- 
gham. 
Brakes for VeLocipepgs, 8. F. Hannam, Shef- 
eld. 
17,464. Macina Cocoa and CuocotateE, G. J. Epstein, 
London. 
17,465. Toots for Birp Caags, T. McLean, 
London. 
17,466. Recu.ator, R. L. Mond and M. Wilder- 
man, London. 
17,467. Buiorrers, F. H. Ford and C. Riddick, 
London. 
17,468. Brake for VeLociPepEs, H. H. Collett, 
London. 
17,469. Mirrors, J. Donnelly, London. 
17,470. with Jornts, H. Bricker, 
London. 
17,471. Continvous Buryina Kiins, A. Adams, 
London. 
17,472. Continuous Rincine Betis, C. R. Jeary, 
on. 
17,473. Makino Tusrne, &. 8. Bromhead.—{H. R. Keith- 
ley, United States. 
17 Euectrric Massack Apparatus, T. Berndt , 
mdon. 


17,475. Distnrectine Device, C. E Blake, London. 
17,476. Evyoinxs, E. H. God- 


ndon. 
17,477.. Moutpines, M. and De F. W. Chase, Code, 
and Planta, London. 


and E. 
17,478. Gas Enounes, A. G. Pace, London. 


= 
mdon. 
17,380. VELOCIPEDE-DRIVING MECHANISM, A. Rattray, 
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17,479. Leatuer, C. E. and H. A. Lappe, | 17,565. Brakes, F, R. Baker, Birmingham. 649. F G. G. Brodi lin; 


pany, United States.) 
17,481. Wacon for Distrisutine Sanp on Roaps, G. B. 
ebster, London. 
= Bakers’ Yeast, F. Wrede and R. Bayer, 


on. 

17 Back-PEpAL Brakk for H. Moore, 

nmdaon. 

17,484. Cyrctz Brakes, Humber and Co., Limited, and 
F. Easom, London. 

TIRE-INFLATING Apparatus, R. G. Hammond, 

ndon. 

17,486. Execrric Inpicators, H. L. Howard and L. H. 

e, London. 

17,487. Exnaust Mecuanism, J. E. Rankine, London 

17,488. Anrmat Trap, W. Watts, London. 

17,489. Stop for Luspricators, W. P. 
Thompson.—(The Vulcan Manufacturing Company, 
Novway.) 

17,490. Lirg-BELT and PILLow, W. P. Thompson.—( IV. 
C. Moeller, Norway.) 
17,491. Rattway Ports, W. P. Thompson.—{7he 
Perry Combination Frog and Switch Company, United 

tate. 


States. 
Brake Coupiino, T. H. Patching and R. H. 
01 


don. 

17,498. Gas Enarnss, E. L. Clarke, Liverpool. 

17,494. INsETTING ATTACHMENT for PRINTING MACHINES, 
3. Oli hant, Liverpool. 

17,495. CHanoinc SHutTies of Looms, W. H. Baker 
and F, E. Kip, Liverpool. 

17,496. CHancinc SHutries of Looms, W. H. Baker 
and F. E. Kip, Liverpool. 

17,497. CHanoinc SuHutties of Looms, W. H. Baker 
and F, E. Kip, Liverpool. 

17,498. Suretps for Corners of Starrs, F. Watson, 
Manchester. 

17,499. ArracuMEnt for Retarnine Sgrets in Posirion, 
A. W. Patching and J. 8. Smithson, Manchester. 

17,500. Brake for Cycizs, W. E. Poole, Birmingham 

17,501. Macuings, L. Worthington and J. 


, London. 
17,502. Construction of Borters, G. 8. Strong, London. 
Cuiutcues, G. C. Marks.—{/. P. Murphy, United 
tates. 
7,504. RDING Deriections of Pornrers, E. A. 
Goddin, London. 
7,505. Separatine Supstances from Liqurps, F. H. 
A. Wielgolaski, London. 
17,506. ConTROLLING Suppty of Liquip Fost, G. E. 
Whitney, London. 
7,507. Execrric Lamps, V. I. Feeny.—(Allgemeine 
Blektricitits Gesellschaft, Germany 
Drivinc Gear for Bicyctes, J. Buckett, 
ndon. 
17,509. Hanpig-Bars for Bicycuss, J. E. Bousfield.— 
(4. H. Brintnell, Canada.) 
17,510. Evecrriciry Meters, W. C. Johnson and T. J. 
M y, London. 
17,511. Rotter Press, O. Lindemann.—(&. Korting, 
German: 


17,512. Evecrricat Inpuction Apparatus, J. Hiirdén, 
London. 
17,513. Discocyt Givine Automatic APPARATUS, 
R. Beck, London. 
17,514. Optica Prosgction Apparatus, J. Szczepanik, 


London. 
17,515. Drivinc Mgcuanism for Bicycies, W. H. 
Tomkies and W. C. Webb, London. 
Apparatus for Tgacuine Music, J. Morriss, 
ndon. 
17,517. Macuine Guns, E. M. Capps, London. 
17,518. Time Datrne and Numpsrinc Stamps, E. M. 
Richford, London. 
17, werk Frames for Lamp SHapes, F. E. Howard, 
mdon. 
17,520. Firg-arms, J. Rupertus, London. 
17,521. Swine Back for PHoToGRAPHIC CaMERaS, W. 
F. Carlton and H. W. Locke, London. 


830th August, 1899. 
17,522. PaotocRaPHy by means of Gas, A. G. Adam- 


son, Glasgow. 

MaTEeRiaL OBLIQuELY, W. Rheinhold, 
mdon. 

17,524. Frrepiaces, A. J. Blanchard, London. 

17,525. Tgstinc the Posirion of Rais, F. Algoud, 


mdon. 

17,526. Mitistongs, F, Pemberton, London. 

17,527. Parnt Brusues, H. E. Neale, London. 

17,528. Cuancinc Suutties, W. H. Baker and F. E. 
Kip, Wolverhampton. 

17,529. CHancInGc Suutties, W. H. Baker and F. E. 
Kip, Wolverhampton. 

17,530. Repuctne the Resistance of the Arr, J. 
Schannen, jun., Glasgow. 

17,531. Huntinc Scarves, G. T. 
Bradford, London. 

17,582. Steam Pacxine, T. Wollstein, 
Manchester. 

17,583. “iow A. A. Wade and A. Downs, Guiseley, 


near Le 

17,534. Froir Crate, L, Gaudion, jun., St. Sampson's, 
Guernsey. 

17,535. STRENGTHENING ToBEs, T. Tempest-Kadford 
and J. K. Stanley, Kidderminster. 

17,536. Stopprnc Looms, T. Tempest-Radford and J. 
K. Stanley, Kidderminster. 

Pygumatic Tires for J. Adair, 

Bristol. 


17,587. 

17,588. Assistants’ Stoors, 8S. E. Bramall, 
r. 

17,539. BuTTon-MAkING Macuinery, A. W. Bell, Glas- 


gow. 
17,540. Lamps, W. B. A. Klasina, Liverpool. 
Bar for W. Patterson, Bellshill, 
tland. 
17,542. Suetr Sranp for DispLayine Boots, A. H. Gold, 
Birmingham. 


17,543. ApsUsTABLE Scarroips for Caimney Sracks, 
J. Johnson, Sheffield. 
17,544. Weston CenTrirucaL J. Laidlaw 
and J. W. Macfarlane, Glasgow. 
17,545. TuRNIne the Leaves of Music, J. Darling, 


Glasgow. 

17,546. Auto-cars, E. J. West and The Progress Cycle 
Company, Limited, Coventry. 

17,547. OVERHEND Systems for ELEcTRICAL TRANS- 
Mission of Enercy, P. J. and J. Tyrrell, Merrion, 
County Dublin. 

17,548. Penci. SHARPENER, E. R. Siegenthaler, 
Bradford. 

Ho.pers, J. F. Pascall, jun, 

ver. 

17,550. Grass Beveiine, J. and T. Bolas, London. 

17,551. Fiexiste Decorative Mareriat, J. E. 
Thornton and C. F. 8. Rothwell, Altrincham. 

17,552. Potisnine Street, E. Turner and 8. B. Dew- 
hirs Halifax. 

17,558. Execrric Dynamos, O. A. Zander and B. 
Ingestrom, London. 

17,554. Water Taps, D. Hughes, Manchester. 

17,555. Bearer for Stream BorterR Furnaces, D. 
Short, Sunderland. 

17,556. Fastener for ATTacHine Lapexs, R. Leslie, 
London. 

17,557. Printinc, The Printing Arts Company, 
Limited, and I. Orloff, London. 

17,558. Puririgzp Gum in Scaes or Frakes, W. A. 
Morris, London. 

Revotvine the of Puy Strainers, H. 

17,560. 


rs, Watford, 
RIVING Gear for VELOcIPEDES, M. A. Weir, 
Kingston-on-' es. 
17,561. Construction of Lappers, W. Wharldall, jun., 
ndon. 
17,562. Turgapinc Macuives for Warps, C. A. Weid- 
Pacholik, 


inger and J. 
17,568. Pouttry Foon, Ww. Bibby, London. 


17,564. FLEXIBLE BRACELETs and Bgyts, F, R. Baker, 


Birmingham. 


17,568. Vatve Taps, H. Ratcliff, London. 
17,569. Justiryine Apparatus, F. C. F. Knook, 


mdon. 
17,570. Stor for Automatic Macurngs, C. H. Muller, 


London. 
Raisinc Borries, W. Nash and L. Liebes, 
ondon. 
Spout for Kerries and Teapots, W. P. Ellmore, 


ndon. 
17,578. SacramentaL Warer Ho A. J. Lee, 


mdon. 

17,574. Typewaitina Macuinges, A. J. Boult.—(C. 
Spiro, United States.) 

17,575. Bave ine Grass, A. J. Boult.—(The Firm of 
J. Miesse and Co., Belgium.) 

17,576. Maxine of Woop, W. P. Thompson, 

. Waage, Norway.) 
Frame for Propuctnc Parrerns, R. Gitze, 


mdon. 
17,578. Rows and Tires for Cyoies, T. C. Beakbane, 


17,579. Ick Sargs, W. Bachner, Liverpool. 

17,580. Domestic Furnirurs, C. Sears, London, 
17,581. Packine Casgs, A. Herzog, London. 

17,582. CyLinpgrs, V. and W. Briickner, 


London. 
Jomsts for Drain Prpss, L. H. Holliday, 
ndon. 
17,584. Hgatine R. Commichau, London. 
17 Manvractourina ScytuHes, R. Commichau, 
ndon, 
17,586. Pens, S. H. Crocker, London. 
17,587. Brake Mecuanism for Cycigs, J. Parkes, Bir- 
mingham. 
17,588. Potisatne La Société Anonyme des 
anufactures des Glaces et Produits Chimiques de 
St. Gobain Chauny et Cirey, London. 
17,589. OPERATING CHAMBER, F. 
Schaetzke, London. 
17,590. Weavina Diacrams, J. Szczepanik and L. 
Kleinberg, London. 
17,591. BLow1ne Fans, A. Gans, London. 
Wixvow Catcu, W. Springall and B. Jones, 
mdon, 


Slst August, 1899. 


7,598. TRANSMISSION DyNaMOMETERS, A. M. Morgan, 
‘Beckenham, Kent. 
E. C. Crump, 


17, ConTINUVOUS- ENDED Rall, 
ndon. 
17,595. Heater for Giossina Irons, 8. Chadwick, 
Rishton, near Blackburn. 
17,596. Hairpin, T. Lambe, Seaford, Sussex. 
Maxine ArtiriciaL Stone, A. Fullarton, 


we 
17,598. MecHantcaL with Rartways, J. Robin- 
son, Wimbledon. 
— Bars for Cycigs, R. 8. Stephen, 


iw. 

17,600. Cast Giass Protector for Luminous Parnt, 
W. Davis, Enfield Wash, Middlesex. 

17,601. CLeantne the Borroms of A. South- 
well, Southampton. 

17,602. Preventinc the of THreap at the 
Boxnsrys of Sewinc Macuines, J. Bowey and G. 

kliff, Newcastle-on-Tyne. 

17,608. SHEDDING Motion for Weavine Looms, A. 8. 

ills, Heywood, Lancs. 

17,604: AppaRaTus for TgacHine Facts about the 
Earta’s and Moon’s Revotvutions, J. Stephen and 
A. Brown and Sons, Limitcd, Hull. 

17,605. Insotes for Boots and I. Ickringill, 
Keighley. 

17,606. Lockxtxc Devices for Cycies, A. Wessnick and 
A. Gutowoki, Halifax. 

17,607. Automatic CoupLine for RarLway VEHICLES, 
J. B. and W. E. Sykes, Huddersfield. 

17,608. Cement, W. Seidel, Liverpool. 

17,609. Gravity Moror, E. Walker, London. 

17,610. Avuromatic Courtine for 
Stock, M. Melville and W. Ferry, Bill Quay-on- 


ec. 
17,611. Errgctinc AERIAL Navicatioy, B. Brown, 


ey. 

17,612. Waste Rupper, C. O. Weber and I. Franken- 
burg, Salford. 

17,613. Giass Jars, A. Sowden, Halifax. 

17,614. Surps, J. Leadbetter, J. Leadbetter, jun., and 
E. R. Baker, Liverpool. 

17,615. Moror-pRIveN Roap VEHIcLEs, W. Simpson, 
F. Godlee, W. L. Bodman, and D. H. Simpson, 
Manchester. 

17,616. Srgam Borter Furnaces, J. J. Whittaker, 


cc! on. 

17.617. Macurtves for W. Walker, 
Dundee. 

17,618. Cycies, 8, McCall and R. R. Thom, Kilmarnock, 
Scotland. 

“— Cyciz, R. Ramsbottom and H. J. Rofe, Man- 
chester. 

17,620. Wasuine Gas, W. Young and 8. and T. Glover, 
Peebles. 

17,621. Fotp1nc Boxss, R. W. Brumby and 8. Clarke, 
Sheffield. 


17,622. ‘‘Louvres” or VENTILATORS, R. Shorrock, 


London. 
17,628. for Snips, J. Vreugdenhill, 

London. 
17, Reversinc A. Mosca and A. Sivitz, 

ndon. 
17,625. Fat-resTinc Instruments, W. T. Webster 


and The Dairy Outfit Company, Limited, London. 
Apparatus for Savine Lives, W. Dobbins, Here- 


176m Casements, G. T. Richardson, 
W. J. Bryant and F. H. Fraser, 
17,629. Sxats for Suop Assistants, ©. Revelle, 
17,630. Leap Penciis, J. Stlicker, 
17,681. Gas Gangratioy, C. B. Richard and F. Cahen, 
London. 
17,632. &c., ©. Westall, Kingston - on- 
17,683. Burnps, L, Strieder and W. F. Krack, 
17 034. Gear for Bicycixs, A Doyle, 
17, ” AppaRatvs, F. F. Shelvey, 
J. 


17,¢ . Propucinc CoLourina MATTERs, 
h —(The Badische Anilin and Soda Fabrik, 


Germany.) 

17,687. PropucinGc MaTERIALs having the APPEARANCE 
of MorHeR-or-PzaRL, E. Milo and E. J. Richardson, 
London. 

17,688. TREATING O1Ls, J. Wetter.—(H. &chlinck and Cie., 
Germany. 

17,639. or X. F. J. Wehrlé and 
L. A. L. H. E. Godard. 


. H. E. M. -Desmarest, London. 
17,640. Sgats, V. Berford, G. Dunn, and T. Wilson, 


ww Power Te.xescorgs, H. D. Taylor, Holgate, 


ork. 
17,642. Treatinc Cotton Yarns, H. Grandage, 
Liverpool. 
17,643. OsTarntnc Power from the Ting, P. F. Llosas, 
iverpoo! 
17,644. Coat Scurries or Scoops, G. Turner, Bir- 
mingham. 
Guass-MAKING Furnaces, 8. Pearson, Bir- 
> 
17 BicycLx-DRIvING MecuanisM, E. W. Moore, 
Birming 
17,647. Brakes, La Société Générale des Freins 
ipkowski, London. 
17,648. Fire Exrmovisner, C. J. Patton and J. C. 


Grant, London 


op, 
17,651. Typrwritine and Appina Macuings, J. C. 
‘ell. — (The Union Typewriter Company, United 


States.) 
17.652. Consrructina CoLLapsiBLe Tunes, W. J. Bick- 


ford, London. 
17,658. Tires, A. C. Moore and G. Brandon, 


mdon. 
17.654. Enarnrs, B. H. Thwaite and H. Mensforth, 


ndon. 

17,655. MANUFACTURING NEW CompounD for 
with Caoutcnouc, O. Imray.—(W. V. MeManua, 
United States.) 

17,656. Storinc Engrey, E. G. Nicholson and F. W. 
Adams. London. 

17.657. Oprarntna Sotvutions from Impure 
PaRANUCLEOPROTEIDS, A. Spitteler, London. 

17,658. CLostnc Puncrurgs in Tings, R. W. Sampson, 
London. 

17,659. Errectinc Compustion of Gasgs, A. Spies, 
London. 

17,660. Revo.vina Mrrpors or Grasses, L. A. Villard, 
London. 

Houpers for Canpirs, &c., J. Smith, 


ndon. 
17,662. Pottsuina Pasts, P. J. Griffin, Cahiroiveen, 
. Kerry, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 
627,246. Evecrricity ror Cars, &c., 

J. Wayland, Newark, N.J.—Filed July 26th, 1998. 

Claim.—{1) In combination with a vehicle, an electric 
generator supported in a frame hung upon the axle of 
the vehicle and provided with an armature shaft 
having one end pivoted to the supporting frame and 
the other end mounted in a sliding bearing and pro- 
vided with connections accessible from the car body for 
clutching and unclutching the generator with the car 
axle. (2) The combination with a car, of a dynamo- 
electric generator supported upon a frame pivotally 


hung upon the car axle, an adjustable clutch device for 
connecting and disconnecting the generator with thecar 
axle, a lever mounted on the car truck for operating the 
clutch device, a roller mounted upon the free end of 
the lever, and a controlling device having a track for 
said roller transverse to the car body, said controlling 
device being accessible from the inside of the car. (8) 
The combination of a railway car, a dynamo-electric 
generator driven thereby, and a flanged collar co- 
—— with a reversing switch for changing the 

cuits of the generator with relation to the car 
circuits, said collar being provided with a pin pro- 
jecting into an inclined slot formed in a shaft driven 

yy the car. 


627,304. Srmam Enorve for Direct-actina Pumps, 
tk Laval, Cambridge, Mass.—Filed August 9th, 


Claim.—The combination with the engine cylinder 
and the flat valve seat upon the same having an 
exhaust port opening downwardly through the seat 
into the chamber below, of a separate valve chest 
resting at its lower edge upon the surface in the same 
plane as the valve seat, the valve chest having a 
vertical opening into it at one end for the steam, and 


a flat surface on the top for the connection of the 
steam pipe and a vertical opening through the other 
end of the steam chest corresponding to a vertical 
opening into the exhaust chamber above the cylinder, 
the top of the valve chest at the exhaust opening 
being adapted to receive the exhaust pipe and a cover 
over the valve-chest and bolts for penal the same and 
> peer chest to the engine cylinder, substantially as 
set forth, 


627,409, Conveyor or ELEvator, @. C. 
Getchell, Cambria, Wyo.—Filed January 14th, 1899. 
Claim.—In an endless elevator of the character 
described, the combination, with the supporting shaft 
at the delivery end thereof, sprocket wheels mounted 
on said shaft, carrier chains ing over the sprocket 
wheels, and buckets carried by the chains, of a rotary 
deflector comprising supporting frames rigidly 
mounted on the shaft between the sprocket wheels 


and each composed of a pair of plates arranged at 

right angles to the shaft and on opposite sides thereof, 

and having their meeting edges recessed to receive 
said shaft and flanged for the e of fastenin, 
devices which hold them firmly connected to eac 
other and clamped to the shaft, and deflecting plates 
secured to the outer sides of said frames and projecting 
beyond the same so as to successively move in advance 
of the filled buckets and receive the load therefrom at 
the discharge point. 

627,595. Coxe Oven anp MetuHop or OPERATING 
Same, F. W. C. Schniewind, Pittsburgh, Pa.—Filed 
April 26th, 1897. 

Claim.—{1) The method of manufacturing coke and 
of likewise pte | separately, as aux pro- 
ducts, differing in richness, driven off from the 
body of the coking coal, which consists in enclosing 
successive charges one at a time in a closed oven, sub- 
jecting each successive charge to a coking heat applied 

rom without purely by conduction through the walls 
of the oven and to all parts of the charge, and distil- 


ing the adulteration of the richer by the EY prevent. 


and coked charge from th, 
reparatory to re-charging the same, (4 

Hon with a closed externally-heated combina, 

rated gas mains I and I! having valves as HH, whew 


(627595) 


by they can be or di ted fro; 
oven, and each having an independent exhaust poe 
as JJ}. (8) In combination with a closed externally. 
heated coke oven, separated gas mains I and I! hay: 
valves as H H, whereby they can be connected or 
disconnected from the oven, and each having an in. 
a exhaust device as J J1, and a steam con. 
duit opening into the oven. 


627,575. Separator, H. L. Day,'!Minncapolis, Minn 
—Filed August 3lat, 1896. 
Claim.—(1) A separator, consisting of « spiral or 
convolute duct or passage, provided with a peripheral 
discharge for the separated solid particles, with a 
eee opening at its outer end for the escape of 
he purified air or gaseous current, an inlet conductor 
connecting with the inner or central end of said duct 
or gamese, and a fan located in said duct or passage 
at the inner or central end thereof. (2) A separator, 


(27575) 


consisting of a spiral or convolute duct or passage, 
provided with a peripheral discharge for the separated 
solid particles, an inlet conductor, a fan located in the 
inner or central end of said duct or passage, and a 
removable auxiliary duct or passage connected to said 
main duct or passage and receiving the air current 
therefrom, and provided with means for the discharge 
of the separated solid particles and with a peripheral 
outlet for the purified air or gaseous current. 


627,647. Mortisina M. Lamont, New York, 
N.Y.— Filed October 14th, 1898. 

Claim.—(1) A mortising chisel having side walls and 
the upper portions thereof bent over and horizontal 
to form flanges, the lower portions of said flanges 
being undercut or bevelled to a cutting edye, said 
cutting edges meeting the outer walls of the chisel at 
an acute angle, substantially as described. (9) A 


627,547) 


mortising chisel having side walls and the upper 
portions thereof bent over and horizontal to form 
flanges, the lower portion of said flanges being under- 
cut or bevelled to cutting edges, which meet the outer 
walls of the chisel at an acute angle, said outer walls 
extending beyond and being at right angles to the 
plane of the main cutting edge, substantially as 
described. 


627,698. Rivxa-spinninc Frame, G, H. Leonard and 
R. L. Reynolds, Fall River, Mass.—Filed September 
20th, 1897. 

Claim.—The combination of the roller beam havin 

a Lage we portion at its front edge and in front o 

the stiffening flange, the thread board provided with 

guide eyes and hinged to the front edge of the said 

g portion, the gray arranged in a plane 
vertically co-ordinate with the guide-eyes ; the ring- 
rail and broad separator blades having a fixed pivotal 


relation to a stationary axis, and adapted to extend 
between the spindles and to be folded back therefrom 


d 
to a position beneath the projection of the beam an 
partially back of the line of 1 hinging the thread board 

rators may 


to the projection, whereby the se 
made when use, and may be 
out of the way of the spindles and bobbins to aoe 
doffing or the removal of the ring rail at any stage 

its traverse, 


| 
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THE LAWS OF PROFIT. 
By Proressor R, H, 
(Ooncluded from page 232) 

z are few sources of reliable statistics giving ratio 
ee to capital outlay in the various great indus- 
tries of the country. The following are deduced from 
official sources, but some of them are six years old, and 
may not accurately apply up to the present date. 
shipbuilding the turn-over was some years ago 175 per 
cent. of the capital employed ; in several classes of 
mechanical machine construction about 50 to 80 per 
cent. ; in cloth manufacture, 150 per cent.; in iron and 
steel making, 100 per cent.; in the shipping trade, 90 to 
100 per cent. ; in coal-mining it varies from 25 to 100 
per cent.; in brewing, 40 to 50 per cent. Gas works used 
to reap 30 per cent., but their revenue has now gone 
down to about 25 per cent. of their capital, although in 
individual cases they still get 40 per cent. British rail- 
ways average only about 10 per cent., and water com- 

anies about 8%, while some are even below that. 
Blectric lighting as it exists to-day yields in Britain an 
average revenue of 12 per cent. on capital outlay, the 
mean for companies being 12°8, and for public authorities 
10°8, while in a very few cases it obtains as much as 16. 
Some of the figures quoted may be affected by the parti- 
cular method followed in dealing with “‘ maintenance and 
repairs" on the one hand, and with “ depreciation" on 
the other. 

Equation (4) gives the converse expression for D in 
terms of the other quantities. As R becomes very large 


it approaches the value Tod , but cannot be made 
larger. Fig. 8 shows how it grows up towards this limit, 


ana Fig. 4 shows the various values of this limit still 
more clearly, This gives the upper limits towards which 


Fig. 4. 
Upper limitsof D 
when R is very large 
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D may be pushed by increasing R indefinitely for different 
values of w ranging from a small fraction up to nearly 1 
and for the above values of c. With c = 4 this upper 
limit with w = 80 per cent. is as much as 140 per cent. ; 
but it rapidly falls to 100 per cent. with w = 50 per cent., 
and to 60 per cent. with w = 70 per cent. Ifc = 2it 
cannot reach the limit 35 per cent. with w = 80 per 
cent.; remains under 25 per cent. with w = 50 per cent., 
and under 15 per cent. with w = 70 percent. These are 
the limits when both capital and revenue are extremely 
large in proportion to C and W. For more modest 
development with the same ratios w and c,the D becomes 


much smaller and depends upon © and W. The dotted | ; 


curve in Fig. 1 illustrates the fashion in which it mounts 
up towards the limit. 

_ Fig. 5 is another simple straight line diagram, giving 
in another form these relations between D, c, and w at 
the upper limit of very large employment of capital and 
correspondingly large receipt of revenue. That these 
assume straight line forms with c and w as co-ordinates 
is recognised from equations (5) and (6). This diagram 
Fig. 5 gives very readily what combinations of c and w 
may be aimed at in order to make possible any desired 
value of D at the upper limit. A glance at the diagram 
reveals in what a decisive degree it is necessary that a high 
ratio ec should be accompanied by a low ratio w, or vice 
versd. Roughly speaking, the product of the two must 
be smaller, the larger the D aimed at. Both Figs. 4 and 
» are very simply constructed. All the straight lines 
Converge to the po zero height at w =1; while at the 
left-hand side they cut the vertical through w = 0 at 


the height D = ~ in Fig. 4, and at the height c= in 
Fig. 5, 


In | culation of the capital and revenue necessary for an 
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It is to be noted that this upper unattainable limit of 
D is not affected by either C or W, or by the ratio of W 
to C. It depends solely on the ratio of w to c; it equals 


1- If this limit be called Dim, it, being found from 


l1-w 


Figs. 4 or 5, or from 
c 


» may be used for the cal- 


other D less than D,,,,. In equations (1), (2), and (3), 
secondary expressions are written in terms of this Dyax, 
which show very clearly and simply the law of growth. 


Fig. 5. 
Diagram of c.wa D. 


when R is very large. 
9 
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In these both capital and revenue are obtained by divid- 
ing by (Dyax — D), from which it is clear how immensely 
these must be increased in order to approximate D to 
Dis Thus if we aim at making D equal to }, or }, or 
or Dyax, We must bring R up to 


for D = =~ 


Take, as a numerical example of this progression, 
C = £10,000, and W = £1000, c = 1, and w = 60 per 
cent., so that Dux = 40 per cent.; then for 


D=10 R= £6,667 C+cR= £16,667 and |, = 
” 2 ; 15,000 ” 25,000 ” 6 
” 80 ” 40,000 50,000 ” 
» 35 ,, 90,000 ” 100,000 ” “9 


Equations (5) and (6) serve to calculate what ratios w 
and c must not be exceeded in order to geta given D with 


given W,C, and R. They are best explained by numeri- | 


cal examples. 
Suppose that with initial capital C = £10,000, and 
initial current annual expenditure W = £1000, it is pro- 
sed to permit additional capital expenditure of £2000 
for every £1000 of revenue obtained, and to reach a D of 
20 per cent. when the revenue has reached £20,000. To 
succeed in doing this, equation (5) shows that the addi- 
tional working expenditure must be kept down to 
_ 1000 + x 10,000 _ 
w=) 2x2 30,000 = 
that is, the annual working costs must not exceed 
W + wR = £1000 + £450 per £1000 of revenue. 
= £10,000 when revenue is £20,000. 


Again, suppose that with C and W again of the same 
amounts, £10,000 and £1000, it is known that each new 
£1000 revenue will involve £550 new working costs, and 
that when the revenue has reached £12,000, it is desired 
that D should equal 25 per cent., or D R = £5000; then 
equation (6) shows that capital expenditure must not be 


inc at a greater rate than 
5000 


that is, that it must be restricted within 
£10,000 + £1100 per £1000 revenue, 
= £382,000 when revenue is £20,000. 
It is also useful to express the values of D. w and c in 
terms of the ratio of revenue to capital. Call this p, that 


is, oeoR =p; then from equation (3) may easily be 
deduced the following three expressions :— 
(7) D=p(1-w+ew)—W 


(8) (3 +D ). 
(9) 2 ). 


These serve to calculate these three fractions from the 
given data, but the same may be more readily done by 
simple inspection of the graphic table of these ratios 
given in Fig. 2. 

So far we have dealt with the general problem on the 
assumption that c and w are unalterably fixed by the 
character of the industry, and are, in any case, indepen- 
dent of each other and of R. The raison d’étre of c— 
that is, the reason for the expenditure of additional 
capital—is, perhaps, most commonly to attract, and to 
provide the means of earning, additional revenue. But it 
also often occurs that increased capita] outlay is incurred 


w=l1+e 
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in order to diminish working expenses by better appliances, 
better organisation, and the more complete pi ms of 
waste. If the extra capital be expended both skilfully 
and honestly it nearly always results in a reduction of 
working expenses in proportion torevenue. As perfection 
is more nearly approached by such expenditure, it, of 
course, becomes increasingly difficult to effect further 
improvements by spending still more on capital account. 


'Y | Within reasonable limits, however, an honest and skilful 


increase of c has the effect of diminishing w. The ques- 
tion then arises how far this process may be carried with 
increasing profit to the shareholders. A reciprocal rela- 
tion between an increasing c and a diminishing w being 
established, what corresponding values of c and w yield 
the largest D? 

It must be understood that the following solutions of 
these questions are for some given value of R; various 
values of c and corresponding values of w are tried, so to 
speak, and those values which, with the given revenue R, 

ield the greatest gross dividend D, are selected as the 
values of and w. 

The simplest mathematical expression for such a re- 
ciprocal relation is 

(10) w=W,— 
where w, and y are factors remaining the same for dif- 
ferent o’s. This relation could not truly represent facts 
through any very long range of c. For instance, if w 


were ‘7 when c = 0, i.e., w, = ‘7 and y were oi then 


if e were as much as 7, this formula would make w = o, 
which demonstrates that the formula in this case be- 
comes absurd long before ¢ reaches the value7. But 
possible examples of its proper range of application are 
the following :— 


w, = °8 e= 0 3 1 2 3 
w, = 65 c= 2 8 4 5 
w, = ‘48 e= 4 5 6 
‘88-86 


Putting this expression for w in equation (4) we have 
11 = 
C+RKe 
In Fig. 6 the effect of this law of variation of D with ¢ 
is made plain. The base ordinates of the diagram are 
the various possible c’s, and both numerator and divisor 


Fig. 6. 


of the fraction D are represented as the heights of straight 
lines. The slope of that representing capital outlay is R, 
the part increasing with c being Re. The slope of the 
lower line representing excess of revenue over working 
expenses is y R, the part of this excess varying with c 
ing y Re. Produce these lines backwards to their 
intersections with the base line. These intersections are 
marked a and b in Fig. 6. If, as in Fig. 6, a lies to the 
right hand of b, then any increase of c evidently leads to 
a smaller ratio of the height of the lower to that of the 
higher line, that is, to a smaller D. If a lie to the left of 
b, increase of c leads toalarger D. If a coincides with 
b, the heights of the two lines remain in the same ratio 
throughout their lengths, so that D remains unaffected by 
increase or decrease of c, having always the ratio of the 
two heights marked on the vertical axis. Thus the con- 


Fig. 7. 


dition that a more liberal capital outlay per £1000 re- 
venue should lead to a larger available dividend is that 
the ratio of the slope of the lower line to that of upper 
line should be greater than the ratio of the heights at 
which they start from the vertical axis (c = 0); or 


(12) (1 R-W 
This is true for any value of ¢ provided it be applied only 


to a short range of variation of c, and that the proper 
ascertained value of y for that short range be used in the 


D increases with c if y > 


formula. Two examples of this limit are :-— 
w, = 8, W = 353 then y > 2a 1 
w, = '5,W = ‘05C; theny > — ‘05. 


Fig. 8 is a diagram of these limits of y with W taken as 
1/10 C. Since starting with a small w, necessarily in- 
volves a small also—see examples of (10)—it follows 
that a low w, makes this limit often non-existcnt. 

It isimportant to note that the value of y which will 
make an increase of c profitable depends largely upon R. 
So long as R remains small, a comparatively small ascer- 


tained value of y may make an increase of ¢ profitable ; 
but, when R has largely developed, to justify any increase 


| 
oY 
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Gerke? 
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of c from the point of view of improving the dividend 
might necessitate a value of y which would be found 
impracticable. Thus the condition may be expressed as 
a limit beyond which when R passes, it becomes profit- 
able to restrict capital expenditure in proportion to 
revenue instead of enlarging it. This limit is, by simple 
transformation from (12), 
(13) 

1 w, 
1 
10’ 
( ; C+ - w) in order that enlargement of c should 


then R must lie under 


= 


Thas, if w, = *7, andy = 


lead to increase of D; and as soon as R 
that limit, contraction of c is the proper po 


increase of D. Again, if w, = °8, and y = a the limit 


above 
icy to secure 


is R< ([C+5W). 

In suggesting the formulas (10) to (13) I have been 
particular in insisting upon the warning that, taking 
y as constant, they apply only to a small range of 
ce. They are nevertheless useful, because it is never 
proposed to revolutionise an established business by 
making sudden huge changes in the ratio of capital ex- 
penditure to income, and as c is therefore always changed 
by small amounts at one time, there is ample opportunity 
for revising the proper value of y before the c becomes 
changed to any large extent. 

Mathematicians will recognise that - + is the differen- 
tial coefficient of the working expenses (W + w R) with 
respect to the capital employed (C + ¢ R) when c alone 
is varied. 

Another formula for the reciprocal relation between 2 
and c, and one which, without revision of the constants, 
can be safely applied through much longer ranges, is 


(14) 
y+ ec 
This may be further refined upon by multiplying the 


second term by any constant factor found suitable; but 
the following examples show that, without this factor, 


w= Ww, +— 


Fig. 8. 
¥ below which increase 
with W=-46 C 


Lower limits of 
of c diminishes 


2 
7 


YL, 
W/ 


7 
al 
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z.e., using the factor 1, it is capable of expressing the 
variation with as much accuracy as itis likely in any par- 
ticular case to be actually known :— 


w ='77 °60 °50°386 °28-254 


{ y = then when -60 -58 -45 -40 “34 
w *72 °70 °64°625 “61 

= 


y= 
Using this formula for w, that for D becomes 
-w)R-W - kR 
(15) D= 
C+Re 


in which to make it still more general the additional 
factor k has been inserted. By ordinary differentiation 
the rate at which D varies with c can be found from 
(15), as also the value of c which makes D a maximum. 
There results that so long as c is less than is given below 
in (16), or R less than given below in (17), an increase of 
c secures an increase of D. But increase of c leads to 
decrease of D if ¢ be greater than (16), or R greater 
than (17). 


(16) 
kR 14 (C-7R){(l-w) R+W 
NA k R? 
(17) kC—(y¥+cP? W 


ky +20) -(l—w,) 

These are complicated expressions, and most persons 
will prefer to use instead of them the graphic solution of 
the problem given in Fig. 7, which in any case serves to 
make clearly intelligible the meaning and effect of (15) 
and (16). In this diagram cis taken as horizontal co- 
ordinate. Atc = o there are plotted vertically the heights 
C and {a -w,) R— w}, W being first plotted down- 
wards, and then from its lower end (1 - w,), R being 
plotted upwards. From the top of C is drawn the straight 
line at the slope R, giving the capital outlay for different 
c’s, and this line is produced backwards to cut the base 


ata. From the top of {a -w)R- w} is drawn a 
horizontal line, and from this is plotted downwards 
values of 

te when c = 0, and diminishing asymptotically to o for 


for various values of c, beginning with 


+c 


D(C + Re), in Fig 7, gives the enumerator in equa- 
tion (15). 
In Fig. 7 this curve starts from below the base line, 


When 


this case corresponding with R < ___, 


l-w,——'* 


R has grown to more than this, the curve starts from a 
point lying above the base. 

The value of D is the ratio of the height of this curve 
to that of the straightline (C+ Re). This ratio increases 
at first, and then for larger c’s again diminishes. From a 
is drawn a straight line, touching the curve. This touch- 
ing point evidently gives the maximum value of D, and 
the corresponding c is to be measured to it, as indicated 
in the diagram. In all possible cases there is such a 
maximum point. Mathematicians will note that the 
negative sign of the square root in (16) corresponds to a 
minimum lying in the negative part of the diagram, and 
therefore having no real significance. 

These problems of maximum economy have some- 
times been attacked from another point of view, which 
it appears to me, may often be entirely misleading, 
namely, from that of making the gross profit a maximum 
without regard to the ratio of that profit to the capital 
employed. Thus an early instance of this was Lord 
Kelvin’s calculation of the most economic current density 
to employ in conductors for electric transmission of power. 
Here part of the capital expenditure is in copper con- 
ductors, and this, except for small sizes, may be taken as 
proportional to the section—the part considered does not 
cover cost of insulation, or of laying, &c., but only of 
the copper itself. Also part of the working cost is horse- 
power wasted in heating these conductors, and this is 
inversely proportional to the section. The first may be 
called Rc, and if 7 be the interest and sinking fund 
provision per annum charged on the whole outlay, the 
annual money cost may be written 7 (C + Re). 

The annual money cost of the waste horse-power may 


be called = Thus the gross profit over and above 
the interest 7 charged on capital outlay is 
R 
The rate at which this increases with c, all other 
things being kept unaltered, is R (4 —7i ) ; which re- 


k KR 
mains positive so long as °/c? < tRe< —, the 
maximum gross profit over and above ¢ upon capital 
being reached, when i R c, the interest on cost of copper 


kR 
alone, equals —_ , the yearly money lost in waste horse- 


power. This solution of the economic problem, of which 
the above is only taken as a sample because it is a special 
case that has been well brought before the notice of 
engineers, seems to imply that it is a matter of indiffer- 
ence to the undertakers how much or how little capital 
is employed, it being assumed that there is at hand 
an unlimited supply of capital at ¢ interest. But the 
borrowed capital in limited liability concerns can hardly 
go above two-thirds of the share capital, and whatever 
proportion it may take, the main interest of the pro- 
prietors is to make the whole gross profit, including 
interest on borrowed capital, bear as great a ratio as 
possible to the whole capital. This comes to the same 
thing practically as making the net profit, after paying 
interest on borrowed money and all other charges on 
capital, bear as great a proportion as possible to the whole 
capital employed. That is, the aim is to bring D to a 
maximum ; which is a very different thing from bringing 
D(C +c R) toa maximum. Equations (16) and (17), or 
Fig. 7, show how to bring D to a maximum, putting for 
this case of electric current conductors y = 0, 


UNITED STATES COMPETITION IN THE LOCO- 
MOTIVE EXPORT TRADE. 
No. I. 


Wirurn the past few years the export trade of the 
locomotive building companies in the United States has 
developed a rapid but steady growth, and these Ame- 
rican builders are now playing an important part in the 
supply of locomotives to all parts of the world. The 
introduction of American locomotives by no less than five 
English railways has served to call attention very forcibly 
to this fact, and it seems most probable that English 
builders will find this competition more and more serious 
as time goes on, especially when there is a decrease in 
the demand and a consequent sharper competition for 
the orders. These remarks apply more particularly to 
the orders for foreign countries since English railway 
works and locomotive building firms can ordinarily meet 
all demands from British railways. 

There are twelve firms engaged in locomotive building 
in the United States, and during the year 1898 eight of 
these firms exported 568 locomotives to over thirty 
different countries. As a matter of fact, there is hardly 
any part of the world in which American locomotives are 
not now to be found, and England is the latest addition 
to the long list of countries into which these engines have 
been introduced. This information will probably come 
as a surprise to many of our readers, for the importance 
and extent of the American export trade in locomotives 
are not generally understood. The objection is some- 
times made that American locomotives are defective in 
workmanship and liable to break down; but it would be 
folly to suppose that all the engines will be so defective 
as to lead foreign purchasers to stop sending orders to 
the United States. The figures given below show a 
steady increase in the export trade, which argues strongly 
against any general dissatisfaction with the engines, and 
the Americans are far too shrewd to kill off a good 
business by selling unsatisfactory machines. In some 


cases, undoubtedly, failures have occurred, but unfor- 


large values of c. The curve so obtained and labelled | tunately similar occurrences have to be credited to 


English engines built for export. 

Although several of the earliest locomotives foy 
American railways were built in England, only ong 
modern English locomotive has been sent to the United 
States, and that one was not sent in a commercial wa 
Some years ago, the Pennsylvania Railroad desired 
experiment with Mr. Webb’s three-cylinder compound 
system, and in order to make practical trials on its own 
road, it obtained one of the engines from the London and 
North-Western Railway. Several years ago an American 
locomotive was brought to England to exploit the Eames 
vacuum brake, but it saw little service, and the brake 
found even less favour here than it has found in the 
United States. In 1898, a tank engine for the narrow. 
gauge Lynton and Barnstaple Railway was ordered in 
America, and this engine has been illustrated in Tug 
Enarnegr. The present year will see a large number of 
American goods engines—with six coupled wheels and g 
two-wheeled leading bogie—in service on the Midland 
Railway, the Great Northern Railway, and the Great 
Central Railway. Besides these, goods tank engines are 
being built in America for the Barry Railway and the 
Port Talbot Railway. It is true that these orders have 
been placed largely on account of the English works 
being crowded with work, but it may be doubted 
whether these firms would haye given such prompt 
delivery as the American builders guarantee, even under 
normal conditions. In any case, the orders indicate the 
enterprise of the American firms, and their ability to 
work to any requirements. 

None of our readers will suppose that these engines 
were supplied from stock or from stock drawings. The 
difference between the loading gauge limits of English 
and American railways ate in itself be sufficient to 
disprove this. Our articles describing the engines have 
also clearly shown that they are not of ordinary con- 
struction. The fact, also, that American engines are 
built for foreign railways having permanent-way gauges 
ranging between 2ft. and 5ft. 6in., also shows that the 
builders are not limited to such hard-and-fast lines in 
design and dimensions as some writers would have us 
suppose. 

The public interest which has been aroused in the 
United States by recent important orders for locomotives 
for foreign railways—and particularly by the orders from 
five English railways—has led our American contem- 
porary, the Engineering News, to investigate the condi- 
tions of the export trade. Some extracts from its article 
on the subject are given below. At the outset, reference 
is made to the earliest days of the locomotive export 
trade, beginning with the case of the Lickey Incline in 
England. In the laying out of the Birmingham and 
Gloucester Railway—now a part of the Midland Railway 
system—a gradient of about 1 in 37 was introduced, 
having a length of about two miles. It was originally 
intended to work this by stationary winding engines and 
cables. The engineer, however, after investigating 
English and American locomotives, ordered four engines 
from the works of William Norris, of Philadelphia, and 
they were used when the road was opened in 1840. This 
was the first English order for American locomotives. 
Each engine weighed 10} tons, and had a four-wheel 
leading bogie truck and single pair of 4ft. driving wheels, 
the cylinders being 10}in. by 18in. These engines hauled 
loads of 33 tons at 12 to 15 miles per hour, and 
53 tons at 8} miles per hour. Mr. Bury, the noted 
English locomotive builder, sent one of his engines to 
compete with them, claiming that his engines could do 
anything that an American engine could do. The boast 
was not fulfilled, however, for the Bury engine could not 
ascend the grade even without a train. In consequence 
of the agitation over the use of foreign locomotives, Mr. 
McConnell, then locomotive superintendent of the Hir- 
mingham and Gloucester Railway, designed a much 
larger engine in 1845, which successfully did the work, 
but the increase in train loads was not in proportion to 
the increase in size of the engine. It was a 30-ton tank 
engine, with six 45in. driving wheels, and cylinders 
18in. X 26in. 

Our contemporary states that Mr. Norris built loco- 
motives for the French State railways, and for railways 
in Austria, Germany, Italy, and Russia. He also esta- 
blished locomotive works at Vienna and Paris. The 
Vienna works were financially unsuccessful on account of 
the strong opposition to foreign interests, and those at 
Paris were unsuccessful owing to the political troubles of 
that time, which practically killed all industrial enter- 
prises. Mr. Baldwin, the founder of the great Baldwin 
Locomotive Works, also built a locomotive for an 
Austrian Railway in 1841. 

The rapid growth of American railways after 1840 made 
such demands upon the locomotive builders that foreign 
trade was neglected, and it was not until about 1875 
that the export trade began to attain any considerable 
proportions. In the fifteen years from 1875 to the 
beginning of 1890 there were 1535 locomotives built in 
the United States for foreign countries, or an average of 
102 per annum. The total value is estimated at about 
£2,900,000. The highest and lowest records were 282 
engines built in 1884 and 44 engines built in 1876. Since 
1889 about 2410 engines have been built, representing a 
value of about £4,310,000. Thus, within the past twenty- 
four years there have been built in the United States 
8940 locomotives for export, representing an aggregate 
value of over £7,200,000. 

In 1891 and 1894 the locomotives built for export 
represented 123 and 114 per cent. of the total number of 
locomotives built by manufacturers, while since then they 
have been about 30 per cent. of the annual output. The 
following table shows the number of locomotives built by 
American firms during the present decade, and also gives 
a comparison between the values of American and British 
locomotive exports. It will, of course, be understood 


that all these figures are independent of the locomotives 
built in the shops of the various railway companies. 
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Number of Number Per Value of Value of 
locomotives built cent. loco- British 
Year. puilt by U.S. for for motives locomotives 
firms. export. export. — exported, 
£ 
1890 ... 2,240 .. 256,120 .. 
1893 Sh. 279,000 822,660 
1894 695 .. 44, 749,586 
1896 LI = 27 527,000 1,077,823 
1897 694,800 1,006,136 
1898 1,895 ... 568 ... 30°3 ... 1,022,400 ... 1,482,759 
Total 14,525 ... 2410 ... 16°6 ... 4,307,940 ... — 
Tota), 
01898 in- 
ag 8,108 *... 1777 ... 21°9 ... 3,223,400 ... 5,936,991 
Our conbemngerety points out that there is now hardly 
d in which American locomotives are 


any part of the wor. 
not to be found, and then proceeds to discuss the question 
as follows :— 

The reason for the growth of our locomotive exports during the 
past decade, and especially during the past year or two, is an 
evident one. It is that the United States is now the cheapest 
market in the world for the purchase of the raw materials from 
which a locomotive is made. Upto 1892 or thereabouts our export 
trade in locomotives was hampered by the fact that iron and steel 
cost more in this country than in Europe. The tables are now 
completely turned. England is buying steel plates and pig iron in 
the United States. The American producer has now the advan- 
tage which formerly was on the side of his competitor. Labour is 
more expensive in this country than abroad, it is true ; but this is 
more than offset by its greater efficiency and in the greater 
employment of labour-saving tools in every part of the work. 

Hvidently, then, if American locomotive works can build equally 
as good machines as their rivals, there is no reason why they 
shou!d not beat them in open competition. The record of the past 
three years shows that they are doing this, As for the quality of 
the machine which is produced, American cast iron is generally 
admitted to be superior to the English material ; American steel 
is equal to that made anywhere, and American workmanship is 
conceded to be equal, and in many respects superior, to that found 
in the machine shops of any country in the world. 

In the discussion concerning the recent success of American 
locomotive makers in securing orders from English railways, a great 
deal has been said concerning the merits and demerits of American 
locomotives, as if there was of necessity some difference in the 
design of a locomotive because it was built in an American works. 
Some of the English railway and engineering journals have even 
fallen into the curious error of supposing that American locomotive 
works built all their engines to a few standard types, and decline 
to vary therefrom, They have attempted to explain the recent 
successes of American locomotive builders on this basis, saying, in 
effect, that the Americans build locomotives as they build sewing 
machines, a dozen or a hundred exactly alike in every detail, and 
that pore ye | under this system of construction the cost of 

roduction and the speed with which work may be turned out, is 

ar greater than in a works which builds to the purchaser's speci- 
fications and drawings. 

We need hardly say that all this is as absurd as it is untrue. 
American locomotive works will book orders for English or French 
or German locomotives if the purchaser desires, as readily as for 
locomotives with distinctively American features. These works 
can make any detail of a locomotive that can be made in a 
foreign locomotive works ; and if the purchaser prefers foreign 
details of any sort, they will be cheerfully furnished, provided his 
specification is accompanied with working drawings of what he 
requires, 

On the other hand, American locomotive works are equally well 
prepared to fill specifications of the opposite class, which state 
only what service the completed machine is to be required to per- 
form, and leave the design entirely to the builder. It may, 
perbaps, be imagined that in this case the company’s ‘‘ standard” 
machine comes into play, and a cut-and-dried machine of a certain 
standard size is turned out. This, again, is entirely wrong. Loco- 
motives built to the company’s specitication are carefully designed 
to suit the work to be done, the fuel and water to be used, the 
climate to be met, and the character of the attendants to which 
they are to be entrusted. 

The important influence of the gauge of the railway 
and the loading gauge limits upon the design of the 
engine has already been alluded to. 

A correspondent who is familiar with both English and 
American railway practice, also states that in connection 
with the recent orders from English railways, much mis- 
information as to American locomotives has been circu- 
lated by the English daily Press, and even in some of the 
technical papers. The matter in question is intended to 
be complimentary to the American builders for standard- 
ising their engines, but if it were true it would not be 

complimentary either to their mechanical skill or their 
business ability. One writer has stated that each loco- 
motive building firm is noted for certain types of engines. 
Another English writer has even suggested that English 
builders should adopt certain types and refuse to vary 
them to suit the special requirements or personal ideas 
of the railway companies or the locomotive superin- 
tendents. Since English superintendents are as skilled 
and of as strong personality as their American brethren, 
such a move on the part of the home builders would 
be vastly beneficial to our competitors across the water, 
for the Englishmen—like the Americans—would un- 
doubtedly decline to be dictated to in such a way, or to 
allow the builders to do all the designing. The result 
might thus be that American firms would get the orders, 
but English builders are not likely to take any such 
foolish steps. 

These ideas as to the adoption of few and unchangeable 
standards are absolutely incorrect, and such conditions 
would not be possible in the United States. The number 
of builders, and the sharp competition for orders, would 
be sufficient in themselves to make such conditions im- 
possible. In some cases the locomotive superintendent 
prepares general plans and specifications. These, with 
particulars of the required train loads and speeds, and 
the physical conditions of the division upon which the 
engines are to run, are given to the builder for his 
guidance, leaving him to work out the details, subject to 
the approval of the superintendent. 

a Many roads, however, prepare their own designs in 
piers and accompany them by detailed specifications, so 
lat engines built by contract are practically identical 
bi those built at the railway shops. In fact, the engines 
t all roads of any importance have many distinctive 
ne in general design and in matters of detail, to 
which the builder who gets the contract must conform. 
would upset the builders’ standards most effectually. 

€ six-coupled bogie passenger engines of one of the 
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large Western railways are a case in point. Numbers of 
these engines have been built by different works, the 
detail drawings being worked out by each builder for 
himself. The general design, however, was prepared by 
the locomotive superintendent, and in all the engines the 
following parts were required to be made in accordance 
with the railway company’s standards :— Steam chests 
and valves, excentrics and excentric straps, driving-boxes, 
driving shoes and wedges, crown-sheet support, smoke- 
stack or funnel, pilot or cowcatcher, tender, tender under- 
frame, and engine and tender bogie trucks. 

The American locomotive builder, however, has a great 
stock of working drawings, patterns, and templates, upon 
which to draw in building engines to his own design to 
meet stipulated conditions and general specifications, 
and which enable him to meet the requirements of either 
general or detailed specifications with a much smaller 
outlay for shop drawings and patterns than would be in- 
curred if all these had to be made anew. This is shown 
by the following extract from the article in the Engineer- 
ing News already referred to :— 

In enumerating the advantages possessed by American loco- 
motive builders over their European competitors mention should 
be made of the wonderfully efficient organisation which has been 
developed in leading American locomotive works. In the largest 
of these especially, an enormous stock of working drawings, pat- 
terns, and templates has been accumulated, and is covered by a 
system of records so perfect that any locomotive which the com- 
mp has built, at least within the "age thirty or forty years, can 

duplicated upon order without the receipt of a single drawing 
or specification from the customer. Not only this, but any detail 
part of any locomotive can be furnished on short notice, made 
accurately to gauge and ready to putin place. The great value 
of this system and of the accumulated drawings, patterns, &c., 
covering the work of many years, in enabling the works to fill al) 
sorts of specification requirements at short notice and at minimum 
cost, will be evident to any engineer. 

Hardly any two American railways have locomotives 
of identical design and dimensions, even if of the same 
general type. Slight variations in the wheel base, the 
fire-box, or the relative proportions of different parts, will 
practically necessitate an entirely new design. The boiler 
may be of the straight-top, the wagon-top, or the ex- 
tended wagon-top pattern, with short or long smoke-box, 
and with a fire-box of the Wootten, crown-bar, radial- 
stayed, or Belpaire pattern, according to the fuel used, 
the conditions of service, and the opinions of the designer. 
On different railways, also, there are different arrange- 
ments and designs in such matters as springs and spring 
rigging, steam and exhaust passages, valves and valve 
gear, slide bars, blast pipes, spark-arresting devices, 
boiler fittings, &c. All these, with an infinite variation 
in proportions of heating surface to grate area and cylinder 
volume, &c., make absolute standardising an entire 
impossibility. In addition to all this, the compound 
locomotive still further complicates matters, for there are 
some eight or ten systems of compounding in use. 

It should be distinctly understood that the American 
locomotive builder builds an engine to suit the purchaser, 
and the latter can have any of his ideas carried into prac- 
tice. Examples of this are afforded by the huge four- 
cylinder double steam bogie, double-boiler engines for the 
Mexican Central Railway, the three-cylinder simple 
engines for the Wyoming Valley Railway, the single- 
driver express engines of the Philadelphia and Reading 
Railroad, to say nothing of the endless modifications in 
detail of ordinary designs. Then, too, those curious 
monstrosities, the Fontaine, Holman, Raub, and Swiverton 
locomotives, and the erstwhile much-vaunted Strong 
locomotive, have all been built at reputable locomotive 
shops, simply because the inventors chose to place their 
orders with these firms, and the latter built them to the 
inventors’ plans. 

This idea of standard designs for American locomotives 
has no doubt arisen, in part at least, from the fact that 
until a few years ago American locomotives for ordinary 
service were mainly divided into six general types, as 
follows: Eight-wheel, Mogul, ten-wheel, Consolidation, 
twelve-wheel, and decapod. The engines were classified, 
however, simply according to the number of their driving 
and bogie wheels. In no other respect, and not in a 
single dimension, were engines of the same type neces- 
sarily alike. Even the wheel base was not the same, 
the spacing and size of wheels varying very greatly in 
engines of the same type. In recent years additional 
types have been introduced for passenger service—namely, 
the Columbia, the Atlantic, and the single-driver. Besides 
these, there are different types of shunting engines and a 
great variety of types of tank engines for suburban 
service. The above-mentioned classification may be 
more easily understood if one imagines all English four- 
coupled bogie engines, six-coupled goods engines, and 
single-driver engines referred to astypes. All the engines 
of each type are alike in the arrangement of wheels, but 
hardly in any other respect. 


THE PARIS EXHIBITION OF 1900. 


TuouGsH the construction of many of the buildings on 
the Paris Exhibition grounds has been much interfered 
with through the difficulty of getting deliveries from the 
steelmakers, the contractors have yet been pushing 
forward the work during the past two or three months 
with so much activity that the various edifices are already 
well advanced, and there is no doubt that before the 
arrival of winter the whole of the constructional work will 
be terminated and roofed in ready for painting and deco- 
ration. In many cases the decorators have not even 
waited for the termination of the buildings, but are already 
at work upon the outside of the palaces. The Grand and 
Petit Palais on the Champs Elysées are by far the 
biggest undertakings, and at the beginning of the year it 
was feared that they would not be ready for opening on 
April 15th next, but the progress made in the meanwhile 
has been very rapid, and there is no longer any doubt 
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much more advanced stage than the steelwork, but as 
the metallurgical firms have themselves been making up 
for lost time, the contractors have lately made excellent 
progress. The Palais des Beaux Arts—more familiarly 
known as the Petit Palais—is fast approaching com- 
pletion. The frontage is parallel with the Grand Palais, 
and the back of the building is shorter, thus giving to the 
sides a wedge shape. The four straight galleries enclose 
a semicircular gallery, the whole being lighted by a glass 
roof. Both palaces are built in a very peculiar 
manner, the material chiefly used being stone, brick, 
and rubble, and occasionally béton. The outer 
walls are constructed with a great thickness of 
rubble with a facing of stone, and the inner walls are 
made of rough stone, brick, and rubble, the vertical 
pressure being taken off the rubble and stone, where 
necessary, by arches of brick. Under the great dome 
over the chief entrance the arches are chiefly composed 
of brick, or the stone arches are reinforced by brick 
arches above them. In the sub-gallery, béton is largely 
used faced with cement, to give it a perfect resemblance 
to stone. This béton is very hard, and pillars of this 
material are capable of resisting a severe crushing strain. 
Comparatively little metal work is used in the Petit 
Palais, and is only utilised in the domes, the flooring, 
and the side galleries, where it is used in conjunction with 
“armed cement.” 

Between the two palaces the ground is being cleared. 
and already it has been raised at the upper end to carry 
the roadway over the Alexandre Bridge. Now that the 
space is free of obstruction, a goodidea can be obtained of 
the edifices on each side. Notwithstanding the vast 
space which would singularly diminish the appearance of 
any ordinary building, the enormous palaces lose nothing 
of their imposing character; and indeed had they not 
been set back so far, it would have been impossible to 
take the facade in at one view, and the general effect 
would have been decidedly oppressive. As it is, the long 
lines of the palaces harmonise well with the wide stretch 
of space that separates them. The scaffolding along the 
front of the Grand Palais is being taken down, so that it 
is now possible to get an uninterrupted view of the 
colonnade. The entrance occupies one-third of the 
facade. It stands out from the rest of the frontage, and 
is supported by large Corinthian columns, flanked by 
enormous piles of masonry, upor the top of which statues 
will be carved’ Columns of smaller dimensions extend 
away on each side. As it is at present, the facade is of 
the purest Greek style; but this will be modified by the 
placing of numerous statues between the columns and by 
the mural paintings inside the colonnade. At the side the 
style is a mixture of Greek with Renaissance, and, though 
the combination is a hardy one, it yet appears to be very 
successful. The masonry work is almost entirely com- 
pleted, and activity is now being centred in the construc- 
tion of the enormous dome, which is being carried out 
by MM. Daydé et Pillé, of Creil. The Grand Palais 
encloses a very large area, which is to be covered in by 
the dome and lateral galleries. The dome itself rises 
above the height of the building. Itis supported on four 
massive pillars of girder sections, which curve in and 
carry a circular base for the dome proper, from which 
sections rise to the point of the dome. Semicircular 
girders spring out from the sides of the pillars up towards 
the circular base. From the pillars also run the galleries 
down each side of the building, and from these lighter 
sections are rising over the intervening space, and will be 
joined to form the roof. We hope to be able to give full 
details of this remarkable construction in a future issue. 

Very rapid progress is being made with the Alexandre 
Bridge—see page 272—of which details as to dimensions 
and construction were given in our issue of February 17th. 
Suffice it to say that the bridge has a total length of 180 
metres, with a single span of 107°50 metres, and a width of 
60 metres. The highest at the centre above normal 
water lever is eight metres. The fifteen longi- 
tudinal girders were laid down two or three months 
ago, and the girder travelling bridge which was 
employed for this purpose has been removed. Since 
then the laying of the platform has been carried on 
with the greatest rapidity. Up to the end of the single 
span, where the longitudinal girders pivot on the abut- 
ment, the platform is supported upon vertical girders 
braced diagonally, except the last row, which, being of 
greater height, are stayed at the top by semi-circular sec- 
tions. The platform continues over the quay on each sideof 
the Seine, where it is supported on four lateral series of 
arches built of granite. Inverted winged channel sections 
are bolted transversely across the longitudinal girders, and 
are placed about 16in. apart. Upon these are bolted 
steel plates. The roadway and one of the pavements 
are completely covered in, and in the course of a week or 
two the other pavement will be terminated. The pave- 
ment, which is about 4in. above the road level, is sepa- 
rated from the road by a buttoir to save wear from the 
wheels of the vehicles. Between the pavement and the 
buttoir are a series of spiral springs placed 2ft. apart. 
The springs are under slight tension by screwing the 
buttoir down upon them, and when the wheels strike the 
edge it gives like an elastic band, thus minimising wear 
and shock. The bridge will be completely terminated 
by the end of the year, when the monumental statues 
at each corner will also probably be finished as well as 
the metallic shields and other designs which are to orna- 
ment the structure. 

On the Esplanade des Invalides the whole of the 
metallic structure of the buildings for the national and 
foreign manufacturers has been completed, even to the 
edifices which have been erected on the new underground 
terminus of the Compagnie de l'Ouest. Steel has merely 
been used as a framework, and a considerable amount of 
wood is employed in roofing and in filling up the front of 
the buildings, which are covered with cement and plaster 
to give it the appearance of stone. There is nothing, 


however, of particular interest in these buildings except 
the ornate and distinctly Oriental style of architecture 
that has been adopted to harmonise with the gilt and 
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colour with which they will be decorated. On the Champ 
de Mars progress has been slower than elsewhere owin 
to the fact that steel is more largely employed an 
contractors have had a lot of trouble in getting deliveries. 
The buildings are now, however, well advanced, and some 
of them are practically finished so far as the construc- 
tional work is concerned. The two 80-metre chimneys 
which flank the power-generating halls are making goo 
headway. The bases are finished, and the chimney at 
the Avenue de Bourdonnais end has already risen to 
nearly half its height. The chimney illustrated is the 
one on the Avenue de Suffren. The Palace of Electricity 
was very late being put in hand, owing to the large 
amount of preliminary foundation and masonry work 
that had to be carried out for the cascade, which, with 
the palace, is to be one of the principal attractions of the 
Exhibition. An enormous amount of earth has had to be 
conveyed here to raise the front of the palace and form 
the banking down each side of the cascade, and the 
heavy vertical girders for the palace behind have had to 
be carried to a considerable height. In erecting these 
girders a concrete foundation is first made, and upon this 
is placed a rectangular framework of sections about 12ft. 
below the surface. The bottom of the vertical girder is 
bolted on to this base, around which a wood caisson is 
built up to a level with the surface and filled with béton. 
The steel sections are raised into position by gantries 
which reach to the top of the building, as is the case with 
most of the edifices on the Champde Mars. The power- 
generating halls are roofed in, but there is a good deal 
yet to be done before they are completed. The metallic 
work of the Civil Engineering section is practically 
terminated, and so are the Educational, the Textile, and 
the Mines and Metallurgy buildings. These will be 
finished off with wood, cement, and plaster. All the sec- 
tions are built to different designs, but they have galleries 
on the same level and communicating with each other, 
so that the visitors can go from one building to another 
all round the Champ de Mars without descending to the 
ground-floor. These galleries will add enormously to the 
tloor space available for exhibits. They are utilised with 
specially good effect in the Palace of Mines, of which 
the centre is octagonal in form, with spacious galleries 
spreading out on each side. The dimensions of this palace 
are 120 metres by 133metres. The building will be sur- 
mounted by bulbous domes, recalling the Persian style 
of architecture. 

Along the Quay d’Orsay the foreign pavilions are built 
on the top of the temporary square section tunnel, 
through which runs the new line of the Compagnie de 
l'Ouest, to the Esplanade des Invalides, and a platform 
extension resting on piles and covering the quay along 
the Seine. This space is devoted to buildings typical of 
each country’s architecture. They are nearly all built 
exclusively of wood, and some of them are far advanced, 
notably the Italian, Belgian, and Roumanian palaces; 
but others, like the Turkish, have not even yet been 
started upon. The British section, which is to have a 
reproduction of an English country mansion, is fully as 
spacious as any other. It is the only one in which iron 
is used to any large extent. Judging from the girder 
foundation which has been laid across the platform, and 
supported on vertical girders at each end, the work to be 
put into this building will be of a particularly thorough 
character. The girders have been supplied by the Thames 
Ironworks, and are about 3ft. in width. Girders sup- 
ported by wood piles are also used for the foundation of 
the Spanish Pavilion. The Trocadero grounds are devoted 
to the Colonial exhibits. The French have monopolised 
the space in front of the Trocadero for the Algerian and 
other erections, and the foreign Colonies are represented 
on the rest of the ground. Russia is giving special 
prominence to Siberia, and will illustrate the resources 
of that country in a very interesting manner. 

Japan has also secured a large space, but by far the 
biggest show, apart from the French, will be made by 
Great Britain. The British colonial exhibits alone will 
cover an area of 25,000 square feet, and the 
Indian building will occupy another space equal 
to two-thirds of that area. The situation, 
over, is one of the best that could be obtained. The 
buildings of wood are being put up rapidly, and corru- 
per iron supplied by Messrs. Humphreys, Limited, of 

nightsbridge, is used extensively. Among the nume- 
rous attractions in this part of the Exhibition will be a 
geological and archeological display beneath the Troca- 
dero itself, giving as complete an idea as possible of the 
geological features of the earth. 

Going up the right side of the Seine, it is to be noticed 
that the last section of the new quays is now under con- 
struction. The water is kept out by the rows of sheet 
piling, which are filled up with earth. When the water 
is pumped out piles are driven in and sleepers laid across, 
and upon these a foundation of béton is thrown. Be- 
tween here and the Pont de l’Alma is the Old Paris build- 
ing, which is finished so far as concerns the exterior, and 
work is now being carried on inside. Very good progress 
has also been made with the vast Congress Hall, which 
is situated near the end of the bridge. This is a rect- 
angular building, composed of a metallic framework filled 
in with cement and plaster ornaments. With the naval 
and horticultural buildings little has been done beyond 
laying the foundations and constructing a platform of 
‘armed cement” over the quays. In some of them the 
main girders have been erected, and as they are only 
light constructions it will not take long to complete 
them. With reference to the armed cement which is 
used on such an extensive scale in the Exhibi- 
tion, it may be remarked that last week a building 
made of this material fell to the ground, though 
happily at the time when the workmen were 
away. The building, however, was merely a 
temporary one used as oflices, but the fact that it should 
fall without apparent cause has considerably shaken the 
faith of some people in armed cement. Metallur, ists 


who look with some misgiving upon the way in which 
m rods or strips are 
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buildings, have always endeavoured to show that the new 
material cannot be relied upon, but the builders prefer it 
because the cement is more economical, and now that 
iron is scarcely procurable at any price, they are obliged 
to use it. If armed cement should give satisfaction it is 
obvious that when, after the present pressure, iron and 


d | steel firms are able to supply all the material needed, the 


builders will hardly give up employing cement for the 
more costly material. 

The means of transport are in a much more advanced 
state than could have been expected a few months ago. 
A big section of the electric platform has been constructed, 
and will no doubt be terminated by the end of the year. 
This platform is supported on wood and iron trestles at 
the height of the galleries, so that visitors will be able to 
see all the sections without fatigue. Travelling staircases 
will also convey the visitors between the galleries and the 
ground floor. Nearly all the big attractions, both in and 
out of the Exhibition grounds, will be terminated in the 
course of three or four months, and there is even some 
hope of the section of the Metropolitan Railway between 
the Bois de Boulogne and the Bois de Vincennes being 
inaugurated, if not at the vias: a the Exhibition, at 
least two or three weeks afterwards. 


DANGEROUS TRADES. 


The Departmental Committee appointed to inquire into 
certain miscellaneous dangerous trades have now issued their 
final report. The third interim report appeared in 1898. 
Most of the trades upon which the Committee now submit 
their report are what may be termed small industries. So 
much is this the case that in some instances they have had 
difficulty in finding sufficient examples upon which to form 
a judgment as to the course to be pursued. The three most 
prominent industries dealt with in the Blue-book are salt 
works, flour mills, and the use of lead in print and dye works. 
Such trades as silicate of cotton, the use of metallochrome, 
millstone building, and dyeing with arsenicate of soda, offered 
fewer opportunities even than basic slag and the licking of 
labels in thread mills for the formation of conclusions, 

The first industry dealt with is known as “ millstone 
building.” The limited character of the trademay be judged 
from the fact that workshops have only been visited in 
London, Northfleet, and Liverpool. Employment in this 
industry is almost entirely confined to adult males; occasion- 
ally a lad is employed for carrying the tools, but this is ex- 
ceptional. The raw material from which the millstone is 
made or built consists of what is known as French burrstone. 
The hardness of this stone may be judged from the fact that 
a man in dressing it will sometimes knock the point off as 
many as ten tools in a quarter of anhour. The stone, which 
is imported in large, irregular blocks, has to be chiselled into 
wedges to form sections for the circular millstone ; the sec- 
tions are joined together by cement and hoop iron bound 
round. 

The risks involved are twofold :—(a) Those of injury to 
eyesight ; (b) those of injury to health from inhalation of the 
dust, which rises in great quantities at each stroke of the 
hammer. The dust consists of particles of flint and steel. 
Dr. Peacock, who made certain investigations as to the 
diseases caused by millstone cutting, said: ““Of the men so 
occupied in London, 40 per cent. died of tuberculosis; and 
among 41 labourers, of whom 23 were not above 20 years old 
when they commenced the work, the average was 24.” It 
seems that in all dusty occupations, workers run the risk of 
their lungs becoming affected. The workmen in this trade 
can earn from 50s. to 603. a week, and it seems that a man 
may keep his health for ten, fifteen, or even twenty years, 
before experiencing any real discomfort. 

The Committee recommends that section 25 of the Fac- 
tories and Workshops Act, 1895, which relates to grindstones, 
should be made applicable to this industry. 

Emery wheels, which are used for grinding hammers, ‘‘steel 
toys,” edge tools, &c., have only been seen in the course of 
manufacture in this country by the Committee in Man- 
chester and Glasgow. The rock or stone comes from Smyrna, 
or the Isle of Naxos. In its pure state it is anhydrous 
oxide of aluminium, but the commercial substance contains a 
large percentage of silica and iron. The rock is crushed 
y heavy rollers to a fine powder, which is subsequently 
mixed with some substance such as shellac or silicates of 
soda, to form a matrix. It is then compressed to the re- 
quired shape. As in the case of grindstones, the danger of 
working, to which the Committee direct attention, is that 
from breakage. A small wheel, 3in. in diameter, may make 
7400 revolutions per minute. This limit decreases for a 
larger wheel. In addition to danger from breakage in certain 
kinds of work dust is produced in quantities sufficient to be 
prejudicial to health, and in certain cases to the eyesight of 
workers. 

The recommendations of the Committee in connection with 
emery wheels are as follows :—(1) All corundum and emery 
wheels should be provided with protecting guards, which 
shall cover as much of the wheel as possible without inter- 
fering with the operations of the workman. (2) All 
corundum and emery wheels should be provided, when 
mounted, with suction pipes and a fan to carry the dust 
away from the face of the workman. (3) No corundum or 
emery wheel should be offered for sale without the accom- 
paniment of instructions in writing, which shall state—(a) 
the uses for which the wheel is designed; (b) the speed at 
which it should be run ; (c) the manner in which it should be 
mounted and set up. 

The manufacture of manure from the basic slag obtained 
in the production of basic steel also appears to be accom- 
panied by considerable danger. This substance, which con- 
sists mainly of lime, oxides of iron, and phosphoric acid, has 
to beground to an impalpable powder so fine that 80 to 85 per 
cent. of it would pass through a mesh 10,000 to the square inch. 
It is stated that there is even more impalpable dust given 
off in the course of manufacture, which has a value nearly 
if not quite equal to that of the tested article. The grinding 
is performed in various ways, the chief sources of danger 
being those naturally inherent in a dusty process. Although 
appliances in use are in most cases of the most modern 
description, the dust is so very fine that it is almost impos- 
sible to prevent its getting into the air. The dust is not of 
itself poisonous, yet nearly all those;employed are found to 


have coughs, huskiness, asthma, or some pulmonary disorder 
to complain of. The industry is also recognised in Germany 


to be a source of much danger. In that country stri 
rules are enforced by the Government for its proce ky ~— 

The following recommendations were made by the Com. 
mittee:—(1) In the packing of basic slag no woman or 
young person should be employed. (2) Every hopper or 
shoot where basic slag is packed into bags should be provided 
with a hood or cowl through which the dust should be 
drawn by a fan away from the face of the worker 
(3) Every person employed in packing basic slag should be 
— with a respirator or veil, of a form to be approved 

y her Majesty's Chief Inspector of Factories. (4) A room 
separated from the milling and packing departments should 
be provided by the ocoupier for the purpose of taking meals, 
(5) Basic slag, when ground, should be packed for storage or 
transit in bags of material which will effectually prevent the 
escape of dust. 

The manufacture of silicate of cotton is also referred to in 
the report. This substance resembles spun glass in texture, 
It is made in the following way :—A fine stream of molten 
slag is allowed to flow from the blast furnace, and this 
stream is met by a strong blast of steam from a narrow pipe, 
Small globular particles of slag are formed, and are driven 
with great velocity into a chamber. From each of these 
there is drawn during its flight a long thin filament, the 
aggregation of which forms the material above described. It 
is used as a non-conductor both of sound and heat, and for 
packing pipes and steam boilers, &c. 

The danger to be guarded against in this trade is the 
inhalation of fine particles of slag wool. The only process 
in which this danger occurs is that of packing. During the 
actual operation of manufacture no one can enter the 
chamber, but after it has been allowed to cool the air is 
found to be full of minute spicules. 

The Committee suggest (1) that respirators and veils be 
worn; (2) that sufficient time be allowed to elapse for the 
atmosphere to cool and the particles to settle before the 
workmen enter the chamber. 

It is curious that the manufacture of salt should have 
attracted the attention of the Committee. One does not 
conceive at first how the mere pumping of brine and its sub- 
sequent evaporation can be attended with much danger. The 
brine is pumped into reservoirs on the surface from which it 
is run into tanks or pans of varying size—generally 7O0ft. long 
by 26ft. wide. Fires under these pans heat the brine to a 
high temperature, which varies from 160 deg. to 230 deg. 
“The lower the temperature the coarser the salt.” As the 
salt forms it is raked out. When a pan has been in use for 
some time its floor becomes scaled with “ pan scale.” It is 
the process of removing this substance that is attended with 
the greatest danger, as the Committee have observed it being 
undertaken while there was brine at a temperature of 
190 deg. Fah. in the pan. The man who performed the duty 
had his feet in buckets, Apart from the dangers of falling 
into the brine pan, which arise in the process of raking, 
drawing, and scaling, accidents sometimes occur in the 
drying store, from the fall of high piles of drying cubes of 
salt 


It was pointed out in evidence that the establishment of a 
system of fencing in the brine pans seriously hampers the 
workmen, and the Committee draw the attention of the Secre- 
tary of State to this matter. 

With regard to flour mills, the report in the present in- 
stance deals in the main with the dangers attendant upon 
the cleaning of wheat. Wheat which is not washed is put 
through a scouring or brushing process. Inhalation of the 
dust, which arises in consequence of this method of cleaning, 
is injurious to the health of those employed in the mill. In 
cases arising under the Acts of 1878 and 1895 the inspector 
has power to order the erection of a fan, ‘if dust is generated 
in the process and inhaled by the workers to an injurious 
extent.” What is ‘an injurious extent” is very difficult to 
prove, and the Committee recommend that additional power 
should be given to inspectors to order fans whenever they 
think them necessary. 

The following proposals are made by the Committee with 
regard to flour mills:—(1) All machines in the wheat-clean- 
ing department, with the exception of the cockle and seed 
cylinders, should be covered. (2) All bins should be provided 
with hopper bottoms. (3) No dust chamber should be cleaned 
out while the machinery is in motion. 

The remainder of the report is taken up with (1) the use 
of lead in various forms in print and dye works. In the 
bundling and noddling of yarn which has been dyed with 
chromate of lead, particles of dust are liberated from the 
material and float about in the air. The accumulation of 
these particles appears to produce all the symptoms of lead 
poisoning in the workpeople employed, and the Committee 
make a series of proposals for the better management of the 
works. (2) The process of dyeing with arseniate of soda. 
As no cases of illness are reported in connection with this 
industry, the Committee do not report it dangerous. (3) 
The last operation reported upon is the licking of labels for 
reels in thread mills. Girls employed for this purpose are 
liable to suffer from a disease called “ stamp licker’s tongue; 
but as the Committee have been unable to trace any sickness 
from this cause, they do not recommend its prohibition. 

Dealing more generally with the subject of dangerous 

trades, the Committee point out the difficulty of establishing 
the cause of death where a certificate has been issued that it 
is due to natural causes, when, in fact, it is primarily due to 
some industrial disease. They recommend that all deaths 
among workpeople who have been employed at any time 
within three months immediately preceding death in a 
dangerous trade should be compulsorily reported to the 
coroner. The result of this would be that many facts of 
great intrinsic and statistical value might be ascertained, 
and light shed upon a number of diseases which have hitherto 
been but little known. 


ENGINES FOR THE STREET RAILWAY OF 
NEW YORK. 

WE illustrate on page 263 a fine pair of cross-compound 
engines, constructed by the E. P. Allis Company, of Milwau 
kie, U.S.A. These engines are very similar in design to those 
submitted to the Glasgow Corporation. They have cylinders 
46in. and 86in. diameter by 5ft. stroke. We have commented 
on the peculiarity of the design on another page. 


ARRANGEMENTS have been made, by kind permission, 
for the members and associates of the Society of Engineers, and 
their friends, to visit the machine works of the Wicks Rotary 
Type-casting Company, and the Bischof’s White Lead Syndicate— 
both of which are situate in Hythe-road, Willesden Junction—on 


Tuesday, the 26th September instant. 
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NEW YORK WATER SUPPLY. 


TuHE citizens of Greater New York are just now greatly 


/ source of supply, building works of its own, or the summed up by a leading journal under three heads. 


concerned by what is stigmatised as the ‘‘ Ramapo Job,” | 


by which is meant the offer of the Ramapo Water 
Company to supply the city with 200,000,000 gal- 


lons of water daily from the Esopus watershed. | 


At first sight it would seem a most commendable 
thing to do. The condition of the New York water 


company, if it went on working, might get its own | When a city like New York finds itself in need of an 
terms. | additional water supply, it should engage competent and 
The engineering Press is most emphatic in its opposi- | honest expert advice to determine—first, what its needs 
tion to the scheme, and it seems to think that the | really are; secondly, what, if anything, can be done to 
measure will not obtain the sanction of the authorities. | increase or improve the present supply ; and thirdly, 
It is pointed out that the proposed contract does not the best of the various additional sources available. _ 
provide for a proper approval of the plans and construction | The other side of the question, namely, the positioa 
by the city. One journal goes so far as to say: ‘‘In taken up by the city authorities is as follows :—Mr. 


| every respect the proposition bears the mark of a job of William Dalton, the Commissioner of Water Supplies, in a 


supply has been a matter of public discussion for a long | 


time now. In some districts every effort of the authori- | 


ties is necessary to prevent a water famine. At all said that some of the members of the Board were not |upon the avthorities the imperative duty of taking 


events, in parts the total supply appears to be barely | 


equal to the present demand. Added to this are the 
facts that the population is increasing at a great rate, 


-and that 130 gallons a head are required for each person. 


Further than this, the waste through defective pipes, | 
fittings, &c., and also from the wantonness of the con- | 
sumers, prevents anything like as much pressure being | 


put on the mains as is required, to be of material assistance 
to firemen when engaged in dealing with fires in the sky- 


scraper houses which abound in New York, or, indeed, in | 


giving the various flats in these houses an adequate 
supply of water, to say nothing of districts too high to 
get a supply at all. It would appear, therefore, as 
though anyone supplying New York with a fresh supply 
of water in such abundance as the Ramapo Company offers 
would be hailed as a benefactor, and not scouted as a rogue. 
This is not the case, however, and the reason is not far to 
seek. It is simply this: The Ramapo Water Company— 


which, by the way, was incorporated as long ago as 1887 | 


for this same purpose, the New York water supply— | this, it is pointed out that Jersey City rushed blindly a of the wells, too, have surroundings where there is a con- 


offers to deliver 200,000,000 of gallons of water daily, at | 


the worst sort, and this view of the matter is emphasised | report to the President of the Board of Public Improve- 
by the attempt to railroad the contract through to ments, begins by saying that the present and future con- 
approval at a single session of the Board.” It is even | ditions of the water supply of Greater New York imposes 


aware that the matter was to be brought up, and its | prompt and decisive action to remedy existing deficiencies 
presentation was consequently a great surprise to them; and to secure to the people an adequate supply of pure 
and yet the subject must have been for long before some water. The full normal supply of the borough of Brook- 
portion of the city authorities, since the terms of the | lyn is 93,400,000 gallons for an estimated Pa geaunanc of 
proposed contract have been revised by the Corporation | 1,200,000 persons. About three-fifths of this supply is 
counsel, because their original form ‘‘ was so unfavour- | obtained from flowing streams and ponds, and about 
able to the city in most of its provisions.” Then, again, | 40,000,000 gallons has to be pumped out of the soil from 
it is stated that the company promises impossibilities; | driven wells. The entire supply has to be pumped a height 
that the engineer to the company is a young man without | of 170ft.; some of this has again to be pumped another 
experience in designing or building such enormous works, | 50ft , and some again S0ft. more. The available supply 
“and people who know how difficult it is to properly | has not increased for five years, while the population has 
plan and build great dams will require more than his done so materially. Were Brooklyn to be supplied at 
word, or that of the engineer of the Commissioner of | the same rate per head as other portions of Greater New 
Water Supply, to convince them that reservoirs can be York, there would now be needed a daily supply of 
built in three years in the Esopus Valley which will 150,000,000 gallons. In the borough of Queens the con- 
ensure a supply of 200,000,000 gallons (a day) by 1903.” ditions are even worse. The entire supply is obtained 
It is urged that no proper surveys have been taken, while from wells, and some of these are so near the shore of 
no less than 100,000 dols. were expended in borings | East River or Long Island Sound, that the pumping of 
alone in order to find the best place for the great Croton | water from them has to be carefully limited, so as to 
dam now in course of construction. Andas a contrast to | prevent the drawing of an admixture of salt water. Some 


short time ago into a contract with a private party for | stant increase in population, which will in a short time 


a head of 300ft., “ at the northern boundary of the city of a system of works hinging upon the construction of a 
New York at the point of intersection thereof with the dam ata certain spot. No borings had been made at the 
New Croton Aqueduct.” The contract price for this site. After the contract was signed it was discovered 
water is to be 70 dols. per million gallons. This price that a reservoir could not be constructed at the place 
would include nothing for distribution or storage, and it chosen, and it is now proposed to allow the construction 
is not at all out of the way to place the price of supply of a misfit affair of about half the value, making the con- 
to consumers at 100 dols. per million gallons. Let us see tracta farce. A work, we are told, of the magnitude of 
what this figure works out to be. The daily amount is, that at present proposed, “entered upon so blindly, 
as already stated, 200,000,000 gallons; the daily charge | absolutely without competition, is simply unprecedented 
would, therefore, amount to no less than 20,000 dols., and, in the history of engineering and municipal public works ; 
supposing New York agrees to take anequal amountevery and it is made all the more notorious because it is pro- 
day throughout the year, the huge total of 7,300,000 dols., posed at a time when the most marked feature of muni- 
or say £1,460,000 is obtained. It is this expenditure that | cipal administration is the insistence on getting and 
the citizens of New York complain at. There would keeping public water supplies under municipal control.” 
seem to be ample grounds for grumbling. It would Only nine out of the fifty largest cities of the United States 


appear that only four years ago an authoritative esti- | are dependent upon private companies for their water | 


mate was got out for supplying only 100,000,000 gal- | supply. Four of these nine have recently taken steps to 
lons a day to the Ridgewood reservoir in Brooklyn | change to public ownership. Of the forty-one whose 
from the same source, the Ramapo. This estimate | supplies are actually under municipal control, about half 
showed that the cost would be only sixteen dols. per | were originally under private ownership. Besides the 
million gallons, and the water would have had to be con- fifty largest cities there had been among other towns no 


compel an abandonment of wells in consequence of pollu- 
tion from house drainage. The wells are worked to their 
maximum capacity, producing a supply of 38,350,000 
gallons per day. This is quite inadequate for present 
needs, much less for an increased population. The 
Commissioner estimates that the present needs of 
this portion of the city are some 6,000,000 of 
gallons. New York proper, consisting of the 
boroughs of Manhattan and the Bronx, has had an 
average consumption during the last six months of 
265,000,000 gallons a day. During June and July the 
maximum rose to 286,000,000 gallons a day, which is a 
12 per cent. increase over last year’s amount. The com- 
bined capacity of the old and new Croton aqueducts and 
the Bronx River conduit, which are now the only means 
of conveying water to these boroughs, is 400,000,000 
gallons a day. At the present rate of consumption the 
limit of capacity will be reached in four years or less, and 
on the basis of a 10 per cent. increase it will be reached in 
less than five years. The entire supply from the Croton, 
| Bronx, and Byram watersheds comes into the city by 


veyed across Long Island Sound. The supply to New lessthan 200 changes from private to public ownership | gravitation. The maximum elevation to which the water 
York would, it is said, be obtained sometime in 1902. up till the end of 1897. In fact, the general idea ex- | can be delivered is 119ft., in many places it is consider- 


This, again, is a point of dispute, for it is contended that pressed at the present moment is that whatever may be ably less than this. The demand for high-pressure supply 
| continues to grow at a constantly increasing rate. In the 


borough of the Bronx there is as yet no high-pressure 
service, and many portions of it lying on higher ground are 
not supplied. 


it would be impossible for the necessary works to becom- thought of the claims for municipal ownership of lighting, 
pleted in the time. Then, again, the contract is only for street railway, and telephone systems, it is now almost 
forty years, after which time, if the company chooses to | universally admitted in the United States that water- 
withdraw, New York might have to look out for another works should be under public ownership. The matter is 


e amounts which will be required at the 


| 
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end of four years are estimated by the Commissioner to, Then as regards cost, if the city itself undertakes the 
be as follows :-— supply of water from this district, the Commissioner 
remarks that it must build so that the addition to the 


Gallons. 


Borough cf Brooklyn =... «=~. -:136,161,000 water supply shall be assured for a series of years after 
pa Manhattan and the Bronx... 387,986,C00 the completion of the works, which means that it must 

Queens ... ... ... 11,450,000 build reservoirs and conduits of sufficient capacity to 
<i guarantee an additional supply of not less than 600,000,000 

535,597,000 gallons per day, and must be ready to issue bonds to the 


And in ten years he estimates that this figure will | amount of not less than 70,000,000 dols., and possibly of 
have reached 840,559,000 gallons. Foreseeing that some ®8 much as 100,000,000 dols., instead of paying, in 
additional supply must be obtained, he made a tour accordance with the proposal, 70 dols. per million gallons 
of inspection, accompanied by four engineers “of high | Without any further risk or expense. 

standing.” Two of these were the Chief Engineer of Several points in Mr. Dalton’s report are taken up and 
the Department of Water Supply and the Chief Engineer adversely criticised. The Brooklyn and Queens supply 
of the Board of Public Improvement. The names of the | is acknowledged to be inadequate, even disregarding the 
other two engineers are not given. These gentlemen phenomenal growth which the Commissioner ascribes to 
visited the highlands of the Hudson, and part of that | the latter borough. There have been, so says an esteemed 
district which is generally described as the Catskill | New York contemporary, many reports on the subject of 
Mountains. The particular section of the Catskills | the water supply of these two boroughs made to the 
visited embraced the valley of the Esopus Creek, the | Commissioner of City Works. In some of these water 
upper water of the Schoharie Creek, and the head waters | from sources west of the Hudson—from the Catskill 
of the east branch of the Delaware River. Here there | Mountains, in fact—has been considered, and in every 
are a large number of natural sites for storage reservoirs | case found more costly than a supply from other gather- 
which can be made available with comparatively small | ing grounds. ‘‘Hence,” it says, ‘‘so much of the 
cost for the construction of dams, sluices, &c. Seven | Ramapo job as depends on the needs of the Long Island 
proposed sites for reservoirs were examined. These were | portion of New York may be dismissed as beside the 
the Fort Montgomery site, which is 40 miles from the point.” With regard to the Manhattan and the Bronx 
city, has a watershed of 45 square miles, has an elevation | districts, while the Commissioner’s figures are accepted, 
of 400ft., and will flood about 150 acres; the Popolo site, the waste in the former is stated to reflect little credit on 
which has an elevation of 500ft., and an area of about | the officials in charge of the distribution. In 1870, 80 
250 acres; the Mine Pond, which is 600ft. high, and has | gallons a head sufficed for the needs of the inhabitants. 
a natural area of 10 acres; Lake Popolopen, which is | The amount has been gradually growing, particularly 
over two miles long and 1000ft. wide, 650ft. above sea | since the opening of the new aqueduct in 1890. In 1895 it 
level; Lake Hill site, which can be flooded to 300 acres | was 100 gallons a head, now it is about 130 gallons a head. 
at an elevation of 1050ft.; the Coal Brook reservoir, in | Thirty gallons of this at least is put down as waste. Itis 
the Esopus valley, which can be made to contain | even alleged that builders on Manhattan Island are 
15,000,000,000 gallons at an elevation of 675ft.; and the | familiar with tales of unexpected springs which retard 
Olive reservoir site, which can be made to impound | excavation. These often occur in places where water 
7,000,000,000 gallons. The area of all the watersheds of can only come from the city mains. But even supposing 
the above is in excess of 1400 square miles. The rainfall | that all waste were stopped, it is recognised that the time 
is said to be 15 per cent. in excess of that of the Croton | has arrived when wana 2m should be done, and it is sug- 
watershed. The population averages not more than ten gested that recourse should be had to the Ten Mile River 
to the square po The geological and topographical | catchment area lying just north of the Croton basin. 
features point to a large percentage yield of potable water, | From this something over 100,000,000 ‘gallons of water 
and it is estimated that ultimately a daily amount of | per day can be obtained, and with comparative ease. 
900,000,000 gallons will be obtained from this district. | This, it is urged, will give the authorities time to look 


round them. The amount of water which will be re- 
quired depends upon the growth of the population. If it 
continues at the present rapid rate, then it may be neces- 
sary to go to the Great Lakes or the Adirondack 
Mountains, or, if the population bids fair to remain fairly 
stationary, then the Catskill Mountains may be able to 
deliver all that is necessary. These are subjects, how- 
ever, which it is considered are for the future. The 
present course is ‘‘ to throw over the Ramapo job, remedy 
the leaking pipes, stop the waste in houses, and develop 
the Ten Mile River basin.” 

In reply to all this the Water Commissioner says that 
from Ten Mile River, in the Housatonic watershed, a 
daily supply of 110,000,000 gallons might be obtained, but 
it would fail to give the much-needed increase of pressure. 
To obtain higher pressure a new aqueduct would have to 
be built, at a cost of 40,000,000 dols. or more. Moreover, 
pollution of the water would nearly certainly ensue, owing 
to the large population near the source. Then, too, 
as regards Lake George, Lake Ontario, and Lake Cham- 
plain. The water from the first would only reach New 
York at sea level, and would require a tunnel ten miles 
long. The cost of carrying out the work would be not 
less than 200,000,000 dollars. A supply from Lake 
Champlain would flow by gravity te Troy, where it would 
have to be pumped 250ft. high, so as to reach sea level at 
New York, and then again pumped to be of any use. 
Further, a tunnel of fifty-six miles would be required. 
From Lake Ontario water would flow by gravity to 
Albany, where it would have to be pumped 230ft. high 
in order to flow by gravity to sea level at New York. A 
tunnel of fifty miles length would be required en route. 
Then, lastly, a gravity supply equal to that which the 
Catskills could supply could be obtained from the 
Adirondacks, but the works would cost not less than 
500,000,000 dols., and could not be completed in less 
than twelve years. 

Truly, New York is in the thick of deep troubles! On 
the one hand there are the officials, who, while grasping 
the gravity of the situation, yet shrink from doing the 
necessary work themselves, and catch at a straw held out 
by a private company. On the other hand, we have 
the citizens up in arms at what they think is needless 
expense, and dangerous obligations about to be under- 
taken. From an outside point of view there, of course, 
comes the question, ‘‘ Why can’t the city do the work 
itself ?’’ The answer is supplied by the Commissioner, 
who says :— 

If the city were to undertake acquisition of the necessary lands 
and water rights, and the construction of the dams, reservoirs, 
tunnels, and conduits, to convey the water to the distributing 
mains in the city, it would have to go through the process :— 
First, obtain authority for the necessary bond issues through the 
Board of Estimate and Apportionment and the Municipal Assembly. 
Secondly, employ a large corpsof engineers, surveyors, and draughts- 
men, to make detailed surveys and maps of every parcel of land, 
every mill right, and right-of-way. hirdly, file copies of these 
maps in the office of the County Clerk of each county included in 
the watershed and along the conduit which is to convey the water 
to the city, and in the several offices in the city where the law 
requires such maps to be filed. Fourthly, apply to the Supreme 
Court for the appointment of Commissioners of Appraisal to deter- 
mine the damages to be paid for the taking of lands, &c., or obtain 
the lands, water rights, and rights-of-way by negotiations and pur- 
chase with and from each individual owner, and then only with 
the consent and approval of the Comptroller. Fifthly, employ en- 
gineers to make elaborate detail plans and estimates of construc- 
tion, so as to be prepared to advertise for proposalsfrom contractors 
to do the work. Sixthly, advertise the contracts for public letting, 
make awards to the lowest bidders at public letting, provided they 
furnish satisfactory sureties to the required amounts. Seventhly, 
take the risk that the contractor or contractors to whom the work 
is awarded are dilatory and slow in the performance of the work, or 
otherwise violate the conditions of their contract, or totally 
abandon their works or contracts, or compel the city to declare the 
contracts abandoned, and to resort to re-advertisement and re- 
letting to new contractors with the same risk. 

This sounds plausible enough, at first sight, but it 
won't bear the light of day, for, of course, the Ramapo 
Company would equally have to go through all this work, 
and is it likely that a syndicate of sound business men 
would undertake it if they did not see a way to make a 
profit out of the 70 dols. per million gallons? New York’s 
most advantageous course seems clear. She should pro- 
vide her own water supply. A great deal more might be 
written on this subject, and it would possibly have con- 
siderable interest. ‘We must, however, content ourselves 
with the foregoing, and close by saying that we under- 
stand that an injunction has been issued preventing the 
offer of the Ramapo Company being closed with at the 
present time, and that, remembering the condition of the 
London Water Supply Question, we look with interest 
for future developments. 


HYDRAULIC JIB CRANE. 


THE accompanying illustration shows a jib crane, worked 
by hydraulic power, of the type that is being used by 
Messrs. Perry and Co., on the Baker-street and Waterloo 
Electric Underground Railway contract. The crane is of 
the independent type, and is carried upon a foundation plate, 
having ball bearings; an upper foundation plate is fixed 14ft. 
above the footstep, and is provided with a circular roller path 
which surrounds the crane mast. The jib is raised and 
lowered by means of hydraulic power, and allows of a rake 
varying from 20ft. to 35ft. The turning or slewing gear is 
also worked by hydraulic power, and is arranged so as to 
move the jib through a complete circle. The hoisting gear 
raises a load of 1} tons, 120ft. high, at a speed of 180ft. per 
minute. Other particulars will be readily gathered from the 
drawing given on page 264. The crane shown in the illus- 
tration is fixed at the Piccadilly-circus Station site, and is 
used for the purpose of raising the clay and ballast from the 
tunnels, and also for delivering the iron segments, &c., re- 
quired in the tunnelling operations. Fixed in the midst of 
offices and other buildings, and being in operation by night 
as well as by day, this method of using hydraulic power is 
very advantageous on account of its silent working, and also 
the entire freedom from smoke. The crane was made by 
the Leeds Engineering and Hydraulic Company, of Provi- 
dence Works, Cross Stamford-street, Leeds. 
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THE BRITISH ASSOCIATION. 


SPECIAL preparations have been made at Dover for the 
reception of the British Association, which commenced 
its annual meeting there on Wednesday evening. Cruisers 
and torpedo boats have been stationed in the harbour, 
the sea front has been brilliantly illuminated, and a suffi- 
ciency of guide-books provided. The meeting was opened 
at eight o'clock in the Town Hall, by the introduction of 
Sir Michael Foster by Sir W. Crookes, who retires from 
the chair. The President, in commencing his address, 
referred to the loss which the Association had sustained 
in the death of Sir Douglas Galton, who had laboured so 
long and so constantly for the good of the Association 
that he seemed to be an integral partof it. ‘ Meeting as 
we do to-day,” he said, ‘‘and as we henceforward must 
do, without Sir Douglas Galton, we feel something greatly 
missing. This year, perhaps, even more than in other 
years, we could have wished him to be among us, for to- 
day the Association may look with joy, not unmixed with 
pride, on the realisation of a project in forwarding which 
16 has had a conspicuous share, on the commencement of 
an undertaking which is not onlya great thing in itself, 
but which, we trust, is the beginning of still greater things 
to come. And the share which the Association has had 
in this was largely Sir Douglas Galton’s doing. In his 
address as president of Section A, at the meeting of the 
Association at Cardiff, in 1891, Professor Oliver Lodge 
expounded with pregnant words how urgently, not pure 
science only, but industry and the constructive arts—for 
the interests of these are ever at bottom the same— 
needed the aid of some national establishment for the 
prosecution of prolonged and costly physical researches, 
which private enterprise could carry out in alame fashion 
only, ifatall. Professor Lodge’s words found an echo in 
many men’s minds ; but the response was for a long while 
in men’s minds only. In 1895 Sir Douglas Galton, having 
previously made a personal study of an institution analo- 
gous to the one desired—namely, the Reichsanstalt, at 
Berlin—seized the opportunity offered to him as Presi- 
dent of the Association at Ipswich to insist, with the 
authority not only of the head for the time being of a 
great scientific body, but also of one who himself knew 
the ways and wants at once of science and of practical 
for, that the thing which Lodge and others had hoped 
life was a thing which could be done, and ought to be 
done at once. Aud now to-day we can say it has been 
cone. The National Physical Laboratory has been 
founded. The address at Ipswich marked the beginning 
of an organised effort, which has at last been crowned 
with success. A feeling of sadness cannot but come over 
us when we think that Sir Douglas Galton was not 
spared to see the formal completion of the scheme whose 
birth he did so much to help, and which, to his last days, 
he aided in more ways than one.” 

He then passed on to a review of the century which is 
drawing to a close, taking, as it were his t2xi the condi- 
tion of Dover 100 years ago and its condition to-day. He 
said, ‘‘I do not propose to weary you by what in my 
hands would be the rash effort of attempting a survey of 
all the scientific results of the nineteenth century. It 
will be enough if for a little while I dwell on some few of 
the salient features distinguishing the way in which we 
now-a-days look upon, and during the coming week shall 
speak of, the works of Nature around us—though those 
works themselves, save forthe slight shifting involved in a 
secular change, remain exactly the same—from the way 
in which they were looked upon, and might have been 
spoken of, at a gathering of philosophers at Dover in 
1799.” He then referred to the work of Cavendish, 
Lavoisier, and Priestly, and to the discovery of oxygen, 
and to the atomic theory of John Dalton. 

Passing on, he spoke of the rise and development of 
electrical science. ** If there be one word of science which 
is writ large on the life of the present time, it is the word 
‘electricity ;’ it is, I take it, writ larger than any other 
word. The knowledge which it denotes has carried its 
practical results far and wide into our daily life, while 
the theoretical conceptions which it signifies pierce deep 
into the nature of things. We are to-day proud, and 
justly proud, both of the material triumphs and of the 
intellectual gains which it has brought us, and we are 
full of even larger hopes of itin the future. At what 
time did this bright child of the nineteenth century have 
its birth? He who listened to the small group of philo- 
sophers at Dover, who in 1799 might have discoursed of 
natural knowledge, would perhaps have heard much of 
electric machines, of electric sparks, of the electric fluid, 
and even of positive and negative electricity; for fric- 
tional electricity had long been known and even carefully 
studied. Probably one or more of the group, dwelling 
on the observations which Galvani, an Italian, had made 
known some twenty years before, developed views on the 
connexion of electricity with the phenomer:: of living 
bodies. Possibly one of them was exciting the rest by 
telling how he had just heard that a professor at Pavia, 
one Volta, had discovered that electricity could be pro- 
duced not only by rubbing together particular bodies, 
but by the simple contact of two metals, and had thereby 
explained Galvani’s remarkable results. For, indeed, as 
we shall hear from Professor Fleming, it was in that very 
year, 1799, that electricity as we now know it took its 
birth. It was then that Volta brought to light the appa- 
rently simple truths out of which so much has sprung. 
The world, it is true, had to wait for yet some twenty 
years before both the practical and the theoretic worth of 
Volta’s discovery became truly pregnant, under the ferti- 
lising influence of another discovery. The loadstone and 
magnetic virtues had, like the electrifying power of rubbed 
amber, long been an old story. But, save for the com- 
pass, not much had come from it. And even Volta’s 
discovery might have long remained relatively barren 
had it been left to itself. When, however, in 1819, 
Oersted made known his remarkable observations on the 
relations of electricity to magnetism, he made the contact 

needed for the flow of a new current of ideas. And it is, 
perhaps, not too much to say, that those idéas, developing 


during the years of the rest of the century with an ever- 
accelerating swiftness, have wholly changed man’s 
material relations to the circumstances of life, and at the 
same time carried him far in his knowledg:- of the nature 
of man.” 

He then passed in review the older work in geology, the 
knowledge of the biologic sciences, and the effect of Darwin’s 
“ Origin of Species.” Concluding his retrospect, he said, 
“Tf it be true that the few to-day are, inrespect to natural 
knowledge, far removed from the few of those days, it is 
also true that nearly all which the few alone knew then, 
and much which they did not know, has now become the 
common knowledge of the many. What, however, I may 
venture to insist upon here is that the difference in respect 
to natural knowledge, whatever be the case with other 
differences between then and now, is undoubtedly a dif- 
ference which means progress. The span between the 
science of that time and the science of to-day is beyond 
all question a great stride onwards. We may say this, 
but we must say it without boasting. Tor the very story 
of the past which tells of the triumphs of science bids the 
man of science put away from him all thoughts of vain- 
glory.” He then spoke of the intellectual value of science, 
of its strengthening discipline, and of its international 
brotherhood. 

Ia concluding the address, he referred to some of the 
work which the Association had before it. In this work 
they in England were co-operating with other great 
nations of Europe. Part of this work is the encourage- 
ment of Antarctic research, for which purpose a liberal 
help was being given by the German and English Go- 
vernments, and by the Association itself. Another inter- 
national scientific effort was towards the establishment of 
a complete current index of the scientific literature of the 
world; and a third, and perhaps “ not the least notable 
fact of international co-operation in science, is the pro- 
posal which has been made within the last two years that 
the leading academies of the world should, by representa- 
tives, meet at intervals to discuss questions in which the 
learned of all lands are interested. A month hence a 
preliminary meeting of this kind will be held at Wies- 
baden; and it is at least probable that the closing year of 
that nineteenth century in which science has played so 
great a part may at Paris, during the great World’s Fair 
—which every friend, not of science only, but of humanity, 
trusts may not be put aside, or even injured, through any 
untoward event, and which promises to be an occasion, 
not of pleasurable sightseeing only, but also, by its many 
international congresses, of international communing in 
search for truth—witness the first select Witenagemote of 
the science of the world.” 

After a vote of thanks to the President for his address 
had been proposed by Sir J. Burdon Sanderson, seconded 
by the Mayor of Dover, and brietiy acknowledged by Sir 
Michael Foster, the meeting separated. 


HOSPITAL AT THE ASSOUAN DAM. 


WE have received from Messrs. John Aird and Co. a report 
of their hospital at the Assouan dam portion of the Nile 
reservoir works. As the details set out in this report are of 
considerable interest as showing what has to be expected in 
connection with a large engineering undertaking in a climate 
like that at Assouan, we think it may be useful to give the 
substance of the report. The hospital buildings are situated 
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on the east bank of the Nile, on a spur of the hills at an 
elevation of about ten metres above the flood level. They 
are 250 metres north of the extreme east end of the dam. 
The buildings are quite apart from the dwellings, and are 
practically isolated. They are built upon rock, and get the 
benefit of all breezes. The small plan attached shows the 
relative positions of the buildings, the frontage oi which is 


to the north-west, faving thé direction of the prevailing 


wind, The index on the i shows the use for which each 
block is intended. The buildings shown as subdivided are 
more fully described as follows:—No. 5 contains the out. 
patients’ waiting-room, the dark room for examination of 
eyes, ears, nose, and throat, the laboratory, and the pharmac 
No. 6 is the Kuropean pavilion, and contains a third-clagg 
ward, in which there are eight beds, the isolation ward with 
two beds, the dark room for eye patients with two beds, the 
bath-room, and the linen-room. No.7 is the native pavilion 
and contains a general ward in which there are ten beds’ 
and the isolation and bath-room, used at present as syn. 
stroke room, with two beds. No. 12 is another Euro 
pavilion, and contains two first-class rooms with two beds 
and two second-class rooms with four beds. Nos. 13, 15, 
and 16 are infectious wards, each with six beds, this bringing 
the total number of beds up to forty-eight. 

All the wards are capacious, the cubic contents per bed 
being about 1100 cubic feet in the general wards, about 1600 
cubic feet in the second-class, and 2500 cubic feet in the 
first-class wards. Ventilation is amply provided, especially 
as, during a considerable part of the year, the windows can be 
left entirely open, the wire gauze with which they are covered 
forming a protection against flies and other insects. 

The buildings, numbered 1, 2, 5, 6, 7, 8, 9, 10, and 11, are 
built of sun-dried bricks, on rtbble in lime foundations 
while the walls of other erections are also of rubble in lime. 
All the floors are of cement; and in the wards a cement 
skirting is provided, so that water may be used liberally in 
cleansing. The roofs are flat, and are constructed of boards 
on joists covered with mud plaster. Verandahs are fixed 
where necessary. The growth of the hospital to its present 
size and work on it has been almost continuous. When 
building was started the site was practically a desert, and all 
men lived in tents and mat huts. One of the mat huts 
served is the first dispensary, but was soon after supple- 
mented by a room fitted up in the Assouan Hotel. This was 
found inconvenient, owing to its distance from the works, so 
that the building which is now the doctors’ kitchen was 
temporarily used. 

The hospital had its first cases on the lst Octob:r, 189s, 
and from that time to the 30th June last, 198 in-patients have 
been treated. Of these, 17 were only in for one day, tho 
average number of days per patient being about 9. The 
majority of the patients, however, 110 in number, were in 
hospital from two to six days. There were 53 accidents, of 
which 10 were fatal ; 35 cases of dysentery and ¢to nach com- 
plaints, of which 2 were fatal; 14 cases of lurg diseases, of 
which 3 were fatal; 33 cases of sunstroke ana heat affec- 
tions, of which 10 were fatal, and 63 various, including heart 
diseases and toxine poisoning, of which 3 were fatal. Of the 
heat affections, 32 occurred to Furopeans—of these, 5 were 
English. The cases include 2 heat and 13 sunstrokes. Of 
the 10 fatal cases, 8 died before medical aid could be ren- 
dered, The doctors’ report states “that in almost every 
serious case the patient was found to have drunk to excess, 
whisky and beer being the source of harm with Englishmen, 
and mastic with Europeans.” In addition to the foregoing, 
there were 9504 out-patients who paid visits to the hospital 
during the thirteen months ending the 30th June last. In 
none of these cases was it necessary to retain any patient. 

The sanitary arrangements are as follows:—The earth 
system is adopted for all houses and latrines on the works. 
Of the latter there are 32, with a total of 77 closets, 10 
urinals and 30 ditches. Depositing ground for most of the 
pails is situated south-east of the hospital buildings far in 
the hills, and in such a position as to be quite inoffensive to 
all the dwellings and shops on the works. The men employed 
upon this work are fifty-five in number, forty-three on the 
east bank and twelve on the west. The hospital is supplied 
with water from the gsneral pipes after passing through 
Berkefeld filters. These filters have also been supplied to 
the houses and quarters of all Europeans on the works. 
Zeers or native filters of porous earthenware are also used by 
both natives and Europeans, these have the advantage of 
making the water about 30 deg. Fah. cooler than the shade 
temperature. The cost of the hospital buildings and the 
dwelling-houses connected therewith has been approximately 
£4300, and the annual charges, including the expenditure on 
the sanitary department, amounts to nearly £3500. The 
present buildings, says the report, seem quite large enough 
for all present and probable future requirements. 


WIRELESS TRANSMISSION. 


DcurinG the present meeting of the British Association, 
Signor Marconi will give some highly interesting displays of 
the powers of wireless telegraphy. But it must not be for- 
gotten that Sir W. H. Preece has been working for years on 
different lines to the same end, and recently he has suc- 
ceeded in obtaining remarkable results in telephony as dis- 
tinguished from telegraphy at Carnarvon. Four high poles 
have been erected near Llanfaglan Church, at the south end 
of Menai Straits, on a sandbank across Gwyrfai River. A 
half-mile off four similar poles were erected. Half a-mile 
still further, at Belan Fort, is a high pole supporting a coil 
of wire, one end being anchored in deep water. Between 
these points Sir William has succeeded, without any inter- 
mediary other than the ether, in transmitting the sound of a 
succession of taps. These taps were made with the view of 
sending messages by the Morse Code. They were distinctly 
heard at the receiving station by placing the newly-invented 
ethereal telephone to the ear. Messages have been sent 
without interruption for several days. Further experiments 
from Belan Fort to Llanddwyn Lighthouse and to Carnarvon 
Castle are contemiplated. So far, it is stated, the system 
yields much more rapid results than Marconi’s. 


DeaTH oF Mr, T. W. Dovps, M.1.C.E.—On the 9th inst. the 
remains of Thomas Weatherburn Dodds, M.I.C.E., were iaterred 
at Shelton Cemetery, Hanley, Staffordshire. Mr, Dodds, who died 
at his residence, 34, Carter Knowle-road, Sheffield, at the age of 
seventy-four, was a civil, mechanical, and mining engineer. ‘Since 
1845, in England and other countries, he has taken a prominent 
part in the construction of locomotive and various branches of 
mechanical engineering and railways. During five years he 
occupied the post of Engineer-in-Chief of the North Staffordshire 
Railway, and he also held the post of engineer to the Trent and 
Mersey Navigation Company. In 1885 he was appointed general 
manager and engineer of the Santa I'é Colonial Railways. He re- 
turned to England in 1887, and five years later took up the 
appointment of general manager and local director of the Buenos 
Ayres and Pacific and Villa Maria and Rulino Railways. | Mr. 
Dodds registered many patents for inventions employed in the 


applications of steel iu the manufacture of rails, boilers, ship 
and cannon, 
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WHITE STAR L 


INER OCEANIC 


MESSRS. HARLAND AND WOLFF, BELFAST, BUILDERS 


THE WHITE STAR TWIN-SCREW STEAMER 
OCEANIC. 

Narvura.iy the arrival of the great ship in the Mersey, 
from the hands of her builders—even considering that im- 
mense and world-renowned ocean liners are there almost 
every-day objects—created widespread interest and cousider- 
able stir. Leaving Belfast Lough at 4.15 a.m., the Oceanic 
passed Seaforth and New Brighton about 12.45 p.m. on 
Saturday, August 26th, both banks of the river being then 
thronged with spectators, while several crowded excursion 
steamers sailed round the huge liner. Handled with distinct 
skill, the vessel was soon berthed within the Canada dock, 
her great size being more impressively borne in upon the 
spectator through the proximity, within the same basin, of 
the White Star liners Cymric and Germanic. 

Situated at right angles to the Canada dock is the new 
Canada graving dock, and in order to have her hull cleaned 
and painted the Oceanic was warped through the entrance, 
and deposited on the dock blocks without trouble or mishap 
on Saturday evening. An army of workmen employed by 


Suter, Hartman and Rathjens Limited, with prompti- ' 


tude and celerity coated the underwater surface of the 
huge hull with that company’s make of Rathjens’ com- 
position“ Red Hand Brand*’--and on Sunday afternoon 
the vessel was again in the Canada basin, and alongside the 
quay of the cast branch. 

The presence of the Oceanic in the Canada graving dock— 
a view of which we herewith present—forms a noteworthy 
and unique circumstance in the annals of shipping and docks; 
being nothing less than the largest vessel in the world 
within the largest and newest graving dock in the world; 


both, moreover, of contemporaneous construction. The , 
dock was commenced about the time the keel of the Oceanic | 


Was laid, and both undertakings may be said to have kept 


pace with each other; the certainty of its being required by | 


the vessel prior to her maiden voyage making the Mersey 
Docks and Harbour Board spur on the completion of the 
dock. It is 925ft. in length, has an entrance width of 94ft., 
and its complement of 80,000 tons of water can be pumped 
out in one hour and forty minutes. 

Of the Oceanic as a magnificent example of shipping enter- 
prise and acumen, as a great triumph of shipbuilding powers 
and skill, and a marvellous advance on all previous ocean, 
mail, and passenger vessels, as regards dimensions, tonnage, 
accommodation, and outfit, very little, if anything, can now 

circumstantially stated that has not already received 
publicity. Doubtless every notable incident in the future 
career of the great vessel will form an occasion to be readily 
Seized upon for reiterating the fascinating facts and com- 
parisons, and at a later date, possibly, when the vessel has 
declared “the mettle that is in her” ‘as regards ocean speed 
and weatherly performance, the recounting of the whole tale 
of her inception, construction, and working career, may have 
irresistible attraction. Meantime the notices given in our 
columns at the time of the vessel’s launch in January last, 
and subsequently, preclude us doing more here than record 
Some impressions of the finished vessel as gathered from a 
visit to her magnificent interior, which the courtesy of 
Messrs. Ismay, Imrie, and Co. avdorddd to otir representative, 


with other members of the Press, before she left Liverpool 
on her maiden voyage on the 6th inst. 

The great length of the Oceanic, 704ft., and beam 68° 4ft., 
have given an opportunity for arranging passenger accom- 
modation, spacious and airy, and exceptionally comfortable, 
of which advantage has been taken to the fullest extent. 
Among the first and most striking impressions obtained on 
going aboard is one of spaciousness and freedom of move- 
ment, whether it be in progressing along the broad, smooth, 
and unobstructed promenades at the sides of the deck-houses, 
or through the wide, lofty, and well-lighted corridors and 
alleyways ‘‘ within doors,” and in the ’tween decks ; or, still 
moré markedly, in the noble saloons and public apartments 
for dining or for social and recreative purposes. 

The Oceanic is designed to be not only a “ hotel,” but a 
whole town at sea, for she has accommodation for consider- 
ably over two thousand persons, including officers and crew. 
The figures are 410 first-class, 300 second-class, and 1000 
third-class passengers. The officers, crew, and other members 
of the ship’s company number 395, bringing the total up to 
2105 persons. 

In the general arrangements of her decks and deck erections, 
and in appearance, the Oveanic follows closely the type which 
has been found successful in the Teutonic and Majestic, as 
affording the maximum of freedom, comfort, and shelter to 
all classes of passengers. The state-room, or living accom- 
modation, is provided on three of the vessei’s five principal 
decks, the public apartments being amidships, securing the 
fullest width, and immunity from any discomfort incidental 
to positions nearer the extremities. In this arrangement 
the Oceanic and all previous vessels of the White Star fleet, 
since its production, follows the fashion set by the first 
Oceanic, which by her midship saloon, in March, 1871, first 
gave the Atlantic passenger relief from the vibrating throb 
and jar of the revolving propeller. 

It is not necessary that we should attempt to describe, 
|in anything like due order or detail, the state-room 
| and other accommodation throughout the immense vessel. 
| reference need only be made to the outstanding features. These 
| may be said to comprise the entrance halls, the grand saloon, 
| the library, and the smoke-room. In respect of decorative 
| character, as of spaciousness and facility of access, these 

principal apartments are distinctly worthy of the noble 
| vessel. This work has been designed by the eminent 
| architect, Mr. R. Norman Shaw, RA., and executed by 
| Messrs. George Trollope and Sons, and by Messrs. J. Aldam- 
Heaton and Co. Entering from the promenade deck, one 
| finds himself in a spacious vestibule, with the entrance door 
| to the library aft, and a central broad flight of stairs forward. 
| The library has a length of 53ft. and a width of 40ft., with a 
a height of 9ft. Gin. from floor to ceiling. The side walls of 
| this charming apartment are broken up into recesses or 
| alcoves, forming cosy nooks adapted for reading and conver- 
sation. The head of the room is bounded bya gracefully 
curved alcove, in which the book-cases, with their attractive 
contents, form the central feature. The whole of the walls, 
the main beams of the ceilings, and the stanchions are of 
rich oak, and are beautifully embellished by ornamental 
details, carved in the solid, with masterly boldness and 
delidavy. The apartuient is lighted tlirotigh side ports and 


from an overhead central skylight, octagon in shape, which, 
with its graceful arches, rises to a height of over 12ft. The 
provision for electric lighting includes, as well as a circle of 
sixteen lights in the skylight dome, eight lights in the ceil- 
ing, of which six are single and two are triple lights ; twenty- 
two on the side wall, eight of which are three-light, and 
fourteen are two-light groups. The writing tables are fur- 
nished with handsome standard lights. 

The staircase and its fittings are in oak, the balustrades 
being handsomely carved. The wall framing is slightly 
‘“‘fumed”’ and polished, the panels being filled in with ecarlet 
and gold gesso panels ornamented with birds and arabesques 
of flowers. Descending the central flight of stairs, a landing 
is reached, from which, right and left, flights of stairs con- 
duct to the upper deck or principal entrance. Descending 
another central flight, another Janding is reached, frem 
which again two flights—one right and one left—lead out- 
wards, and conducts to the level of the grand saloon, the 
entrance to which is immediately seen. Throughout the 
staircases, pilasters, mouldings, and panels are relieved by 
masterly carved work, mostly trophies of fruit and flowers, 
in the style of Grimley Gibbons. The staircase electric 
lighting is mostly from the ceiling. The floors of the three 
different vestibules are laid with a bold pattern of octagon 
and square india-rubber, as are also the stairs and landings, 
and indeed the whole cf the corridors and alleyways through- 
out the first-class quarters, the feeling of softness and security 
thereby afforded being exceedingly grateful. 

The grand saloon, seated for 350 diners, has a length of 
80ft., and width of 64ft., the height to the top of the deme 
being 19ft. The opening in the ceiling under the dome is 
21ft. square, and the decorative features here—the work of 
Mr. Clayton, of the firm of Messrs. Clayton and Bell—are an 
important part of the whole decorative scheme of the saloon. 
The four sides of the well or trunkway under the dome each 
contain in the centre an allegorical female figure, more than 
life size, representing respectively Great Britain, America, 
New York, and Liverpool, the countries and the ports to 
which the vessel is to act as a great connecting link. The 
ceiling is panelled out in deep coffers with richly gilt cored 
mouldings. The stanchions supporting the main beams-- 
strikingly few in number, by the way—are handsome Italian 
walnut columns of the Ionic order, with fluted shafts and 
gilt capitals, and at the after end of the saloon handsome 
pilasters of the same order form a central feature of great 
beauty, the carved and gilt panels between, adorned with 
emblems of music, being of great artistic merit. The side 
walls of the saloon are fitted with luxurious sofas upholstered 
in Genoa crimson velvet, and above these are the circular 
side-ports framed in handsomely carved fruit-mouldings. 
The panels between the lights are also bordered by carved 
mouldings, and the whole is gilded in such a manner that the 
natural grain of the wood shows out clearly as a natural gold 
damask—an effect of great beauty and novelty. The side 
lights are large in diameter, and the ports are provided with 
an inner sliding sash 30in. in diameter of ground glass. The 
electric lighting of the saloon is entirely from above, that is, 
from the ceiling panels and from the ribs of the dome. 

The smoking-room, in ition and arrangement, follows 
that designed by the builders with so much success for the 
Teutonic and Majestic. It is entered through a very hand- 
some doorway with a pair of swing doors, and is surmounted 
by two large domes, the decorative panelling of which is 
most effective and elegant. The tops of the dcmes are 
wagon-shaped, with a provision to allow the escape of vitiated 
air. The ceiling is formed of delicately-carved and moulded 
ribs, the spaces between being filled with Tynecastle paper 
in very high relief. The sliding window-sashes are surrounded 
with polished mahogany frames, consisting of ornamental 
carved columns and pediments. The sashes are fitted with 
painted and leaded glass panels, representing sea nymphs. 
The walls are covered with embossed leather, with the design 
in high relief on lacquered metal ; and a series of oil-paint- 
ings are introduced round the room representing scenes in 
the life of Columbus. The floor is of painted india-rubber, 
with a design worked out in three colours. The general plan 
of the seating is a series of bays all round the room, with 
large settees in the centre, the covering being in brown 
morocco leather. 

In the state-rooms and the accessories, in the shape of 
lavatories, bath-rooms, &c., all that the experience of the 
owners could suggest has quite apparently been done for the 
comfort and convenience of passengers, many of the state- 
rooms in the upper decks, where there are suites with bath- 
rooms, being must elaborately and luxuriously furnished. 
All are well ventilated ; and in the lighting of even the most 
remote from the weather deck, great care and skiil have been 
evinced. 

The second-class passenger accommodation is arranged on 
two decks at the after end of the vessel, with smoking-room 
for men, library and writing-room for ladies and non-smokers, 
and a dining saloon to seat 150 passengers, the decorations 
of which are highly pleasing. In the third-class, the usual 
White Star practice has been followed, the single men being 
accommodated in open berths, of a novel design, forward ; 
the single women at the after end of the vessel, and the 
married peopie and families between, both single women and 
married people being in closed rooms. ; 

Of other notable features possessed by the Oceanic, one 
which might be referred to in a sentence is the navigating 
deck above the promenade deck, and strictly barred against 
passengers. Most large liners have some similar arrange- 
ments for the temporary seclusion of the navigating officers. 
But the difference in the case of the Oceanic is that her 
navigating deck contains, in addition to the navigating 
bridge, chart-room, and captain's room, cabins for all 
the officers, and a general mess-room, so that those who 
have the responsibility of navigating the great ship need not 
mix with the passengers at meal-times, nor, indeed, even 
pass a single remark about the weather or the log between 
Liverpool and New York. 

The Oceanic’s great size, strength of structure, and large 
passenger accommodation—notwithstanding that the owners 
discourage the idea of her being intended as a record- 
breaker—are considerations which have all along made her 
propulsive machinery and her speed matters of the keenest 
interest and conjecture, published facts being dubious. She 
completed her maiden voyage on Wednesday, having taken 
six days two hours and thirty-seven minutes on the outward 


passage. 


BLvE “IRONWARE” Pires.—Hamblet’s Blue Brick Company, 
Limited, is just introducing pipes made from the same material 
and under similar conditions as its best quality blue bricks, Some 
of the pipes tested a short time since by Messrs, Kirkaldy stood, 
we are told, a bursting pressure of upwards of 200 lb. per square 
inch, end ap pressure of tone per foct, 
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CHANNEL 


STEAMER MABEL GRACE 


MESSRS, LAIRD BROTHERS, BIRKENHEAD, BUILDERS AND ENGINESRS 


THE MABEL GRACE CHANNEL STEAMER. 


We illustrate abovea new paddle steamer, the Mabel Grace, 
built by Messrs. Laird Brothers, Birkenhead, for the Channel 
service of the South-Eastern, and London and Chatham and 
Dover Railways. The vessel is 300ft. long by 36{t. beam by 
15ft. 8in. depth in hold, 1920 tons builders’ measurement, 
5500 I.H.P., and she attained a speed of 2C°23 knots as a 
mean of six runs on the measured mile at Skelmorlie. 

Her machinery consists of a set of three-cylinder com- 
pound fixed diagonal engines with six return-tube boilers, 
four placed forward and two aft of the engines, working at 
120 Ib. pressure. i 
was first adopted in the Princess of Wales built last year by 
Messrs. Laird Bros. for the same service; the balancing is so 
arranged that there is a total absence of vibration. The 
vessel is lighted throughout by electricity, and completed 
and furnished in all respects as a first-class passenger 
steamer. As illustrating the development of the Channel 
passenger service during the last fifty years, we may mention 
that Messrs. Laird Bros. built for the South-Eastern Railway 
Company’s Folkestone and Boulogne service in 1846 and 


this state of matters, for it will shorten the distance between 
the capital and Perm. According to the survey this line 
will be 767 miles in length, and will be laid vid Tikvine, 
Cherepovets, Vologda, Boui, Galitch, and Kotelnitch: at 
Viatka it will be connected with the line from Perin to 
Kotlas, which is simply an extension of the Siberian Railway. 
However, as there is no question of favouring St. Petersburg 
to the exclusion of other ports of exportation, for the essential 
object in view is that of spreading out as much as possible 
the exports of Siberia among the Russian ports, it is proposed 


| to shorten the distance between Moscow and the Baltic ports 


The arrangement of engines is novel, and | 


1847 four paddle-wheel steamers, the Prince Ernest, Prin- | 


cess Clementine, Princess Helena, and the Lord Warden, 
which were first-class vessels of their day, and among the 
fastest st eamers afloat at that time, having a speed of about 
14 knots, and making the passage in about 2} hours. Their 


by constructing a branch line between Boui on the St. 
Petersburg-Viatka line and the town of Danilov on the 
Moscow-Vologda Railway. Moreover, the Yaroslav-Vologda 
section of the Moscow-Archangel line, which is at present a 


narrow-gauge, will be transformed into a broad-gauge, and a | 


bridge will be built over the Volga at Yaroslav. Thus, 
Siberian produce destined for the Baltic ports will be able to 
pass vid Viatka, Boui, Danilov, Yaroslav, Rybinsk, Bologoé 
and Pskov as far as Riga. 


line at St. Petersburg was to be built at the extreme end of 
the Nevsky Prospekt on the left bank of the Neva, and the 
new line would thus have been brought into easy communi- 
cation with the port. It is now proposed to build the new 


| station either in the Wiborg quarter, or in the suburb of 


dimensions were:—Length, 160ft.; beam, 24ft.; depth in | 


hold, about 10ft. 9in.; tonnage, builders’ measurement, 
446 tons; nominal horse-power, 160. Last year they built for 
the same service the paddle-steamer Princess of Wales, 270ft. 
long by 32ft. beam by 14ft. 9in. depth in hold, with a 
builders’ tonnage of 1366 tons, engines of 4000 I.H.P., and a 
speed of 19 knots. 


THE SIBERIAN RAILWAY AND THE BALTIC 
AND FINNISH PORTS. 


Ir has long been felt that St. Petersburg does not possess 
adequate railway communication with the rest of the Russian 
empire. The Gazette de St. Pétersbowrg has come forward 
with some suggestions with regard to the two main lines, 
which ought to connect the capital with Kieff and also with 
the Trans-Siberian Railway system. 

At this moment St. Petersburg is connected with the 


Okhta, which are both on the right bank of the Neva. For 
this purpose the railway will have to cross the Neva about 


| twenty miles above St. Petersburg, and the length of the 


line will remain the same. An important feature of the 


| present suggestion is the fact that, if it is carried out, the 


Viatka line will be brought into connection with the Finnish 
tailway system, which has hitherto been isolated from that 
of Russia, and thus to a certain extent the Finnish port of 
Hangé will secure its share of Siberian exports. At the 
same time the port of Reval will not be neglected in this 
direction, for it is proposed to construct a branch line from 
the new line as far as the station of Tosno on the Nicolas 
line ; thus, Siberian exports will be able to reach the Baltic 
Railway, vid Tosno and Gatschina, and will arrive at Reval 


without having to pass through St. Petersburg. Although | 


this second project will prove of great commercial usefulness 
in that it will bring the Trans-Siberian Railway system into 
communication with Reval and the ports of Finland, the 
port of St. Petersburg and the other railway stations of the 


Trans-Siberian Railway, by Moscow and Samara, in such a | city will be cut off from the new station to be built on the 
way that Siberian produce destined for exportation does | Finnish side of the Neva. All the traffic from the west and 


not leave Russia by the port on the Neva, but naturally 
seeks the shorter route to Libau or Riga. The projected 


construction of the line of railway from St. Petersburg to | This could be remedied by building a branch line 


south, destined for Finland vid St. Petersburg, and vice versd, 
will have to make an unnecessary journey of eighty miles. 
tween 


Viatka, in almost an easterly direction, will sensibly alter the Viatka line and the port and other railway stations of 


St. Petersburg situated on the left bank of the Neva. Such 
a branch line would be only five and a-half miles in length, 
and could be taken across the Neva above Okhta, where the 
river is narrower, by a bridge of about 1400ft. in length. 
This branch line would open up a suburb of St. Petersburg, 
which is now virtually closed owing to the lack of means of 
communication. The population of the capital is increasing 
greatly, and rent is rising rapidly. On the left bank of the 
Neva all the outlying available space has been used for fac- 
tories and workshops. The undeveloped quarters of Wiborg 
and Okhta on the right bank are not so low-lying as the 
crowded left bank; they are less exposed to the dampness of 
the climate, and from a hygienic point of view would form 
very desirable suburbs. 

When this scheme for bringing St. Petersburg into more 
direct communication with the Trans-Siberian Railway 
became known, the Swedish railway authorities set to work 


_ to devise a project for bringing the Siberian Railway into 
| direct communication with their own railway system by 
| means of the Finnish railways stating from St. Petersburg, 
According to the first project, the new station of the Viatka | 


and a scheme has just been Jaid before the Swedish Govern- 
ment. It is therein proposed to construct a line of railway 
in a north-easterly direction from Stockholm as far as 
Kappel-Kurs, which is the most easterly point of Sweden 


| opposite to the Finnish coast. From Hango, the port at the 


south-western extremity of Finland, powerful steam ferries 
will effect communication with Kappel-Kurs, and thus a 
direct route will be opened out for Siberian goods brought 
across European Russia from the Siberian Railway, and 
Hangé will become in all probability an important port of 
export for Siberian produce. Ice-breakers constructed on 
the model of the Ermak, which was designed by Admiral 
Makaroff, will, it is anticipated, be able to keep the journey 
across the Gulf of Bothnia open to navigation during the 
winter. As the Finnish Railway runs direct from St. Peters- 
burg to Wiborg, Helsingfors, and Hangi, these ports would 
eventually be benefited if the projected line from Viatka to 
St. Petersburg is constructed, and a route for Siberian pro- 
duce is thereby opened out. It certainly seems a roundabout 
way to take Siberian produce, vid St. Petersburg, to be ex- 
ported from Finnish ports, and a glance at the map shows 
how much easier it would be to develop the railway system 
from Moscow to the Baltic ports; however, there is no doubt 
that political reasons have some weight in the present pro- 
ject. Russia knows that it holds Finland with a firmer grip 
than that with which it holds the Baltic Provinces, which, 
in the event of a disastrous war with Germany, are certain 
to revert to that country. There seems no immediate pros- 
pect of Sweden retaking Finland, and therefore Russian 
enterprise in the Grand Duchy will not run the risk of falling 
a prey to the conqueror. 
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PIPE-FACING AND BORING MACHINE. 


Tur machine illustrated above has been specially designed | 
for facing and edging flanged pipes, bends, elbows, &c., and | 
for facing and boring seats for valves; but it is, of course, | 
applicable to a variety of other work. It will face and edge 
pipes up to 36in. diameter, and has three feeds on the facing | 
head 8, 16, and 26 to the inch. The tool carried by the 
facing head has a uniform automatic movement both ways, 
instead of the star wheel feed arrangement, where the | 
tool moves quickly at one point of the revolution, and 
remains stationary for the remainder. It has a roughing 
feed of 26 or 16 to the inch inwards, and a finishing feed of 
8 to the inch outwards, leaving the tool ready for another 
flange, or for trueing up the edge, which is done by feeding | 
the table automatically at 16 or 32 tothe inch. The centre 
of the spindle adjusts from 8in. to 28in. above the top table, 
and 12in. to 32in. above the plain table. The top table, 
which revolves on its centre, is 3ft. square, and the plain 
table is 5ft. by 3ft. The table has an automatic longitudinal | 
traverse by hand of 54in., and in the ordinary machine a 
cross traverse by hand of 48in. In the machine illustrated 
there is an automatic vertical feed to the head, and an 
automatic cross-feed to the table, so that by replacing the 
facing head with a milling head, the machine can be used for 
milling. By removing the facing head, and replacing it by 
a boring bar socket, and by the addition of a boring stay, as 
shown in the illustration, the machine can be used for boring | 
cylinders, and for general work; and by using a face plate, | 
itcan be used for ordinary turning. The machine is made | 
by Geo. Richards and Co., Limited, Brcadheath, near 
Manchester. 


FREE v, UNIONIST LABOUR. 

Tur National Free Labour Association, which has now 
been forced, owing to the continuous increase of its work, to 
take new premises in London, at 5, Farringdon-avenue, | 
Fleet-street, is doing a good work, as its seventh annual | 
report, an advance copy of which has just reached us, amply | 
shows. It is a most unpretentious-looking document this | 
Teport, and certainly bears witness to the fact that money is | 
not being needlessly wasted. There is a considerable amount | 
of interesting reading in the three foolscap pages which go to | 
Make up the report of this Association, which is going about | 
its work without fuss or bother, but which is evidently | 
Meeting with great success, and proving itself a very “friend | 


in need” in an ever-increasing number of cases. Its success 


eminently the right men in the right place. The report 


report, are “ for the most part illegal and invariably unjust,” 
and form “one of the most irritating features in the great 
world of industry, where all have equal rights and should be 
free to enjoy them unmolested.” There are now no less than 
253,501 registered members of the Association, and meetings 
are held monthly, at which matters are discussed bearing 
= the principles of political economy in their relation to 
labour and trade. These meetings are largely attended by 
working men. The members of the Association consist of 
representatives of every trade and industry, and how usefully 
they can be employed can readily be learned by reading in 


| the report the accounts of the various cases in which help 


has been given to firms in distress on account of labour 
troubles. 
It may, perhaps, be of interest if we give the outlines of 


| one or two of these. We shall purposely omit the names of 


the firms interested, though these are given at length in the 
report. The brass moulders and finishers of a large works 
struck work in consequence of the introduction of a new 
method being introduced into the shops. The aid of the 
Association was called in, and 200 selected moulders and 
finishers were sent to take the place of the strikers. These 


| latter then appealed to the Board of Trade, and though some 


of them got back to work, they practically did so on the 
masters’ terms, agreeing to interfere neither with the 
management of the shops nor with the free-labour men 
who were working beside them. In another case 500 
colliers went on strike, and the Association again re- 
sponded to the appeal of the owners, the “hands” they 
supplied being kept on when the strike was over. On one 


' occasion a body of men was sent to Dublin; but perhaps the 


case showing most strikingly the promptitude with which 
this Association does its work is the following:—A firm of 
calico printers had occasion to discharge several of their 
labourers, and the union to which they belonged demanded 
their reinstatement. Notice was subsequently sent in to the 
employers on behalf of about 100 of the labourers for an in- 
crease in wages of 2s. allround. The demand was refused on 
the ground that the district rate was being paid, and that the 
state of trade did not warrant any increase. The result was 
that some 200 men went out. The Association was applied 
to, and immediately 200 non-union men were supplied. 
There was practically no real cessation of work. This 
case is specially referred to by the Committee in the 
report as clearly indicating the principles which govern the 
action of the Association in industrial matters. The sale of 
labour, it is held, is simply a contract between parties— 
buyer and seller—and where the terms of purchase cannot 
be agreed upon, both parties have an equal right to bargain 
elsewhere, without interference or molestation on one side or 


1s largely due to its admirable officers, who appear to be | the other. “Free action is the true principle of guidance in the 


labour market as in all other markets, and this cannot be too 


shows that during the year just finishing—for the Associa- widely known or realised among those who have labour to 


tion's fiscal year terminates in October—its aid has been 
sought in connection with twenty-six strikes and disputes, in 

all of which, so the report tells us, the differences have 
Successfuly arranged by the only method known to the Asso- 


law of supply and demand in the labour market. On this 
‘ 18, employment has been found during the year for no less | 
han 5769 workmen, willing to accept the current rate of | 
Wages with which others had been dissatisfied. During the 
year, too, 279 employers have applied to the Association for 
workmen, and a good proportion of these have sought for 
Dour from time to time, and arrangements have been made 
With thirteen large engineering firms to supply them entirely 
th non-union labour, 
oa becial attention has been given this year to the organi- | 
lon of non-union workmen to help them to withstand the | 
- air and aggressive tactics resorted to by certain of their | 
mpetitors in the labour market. These tactics, says the 


Clation as being business-like and economically sound—the | 


offer, and those who are in want of it.” The Association 
claims to be simply the instrument by which the law of 


been | industrial supply and demand is applied, and the right of 


perfect freedom asserted, in contradistinction to the 
erroneous teaching of trade unionists, whereby the industrial 
classes are so seriously misinformed and misled to their 
injury, that combination gives the right to alter natural 
economic laws by coercion, and to violate freedom by force. 
The work of the Association during the past year is a con- 
vincing proof as to which of these two courses is likely to be 
permanent, and most productive of good to the individual 
worker and to the community at large. 


Accorp1nG to present plans, the railway from Moscow 
will join the Riga-Dwinsk Railway at Kreutzburg, instead of cross- 
ing it at that point and going on to Windau. 


DOCKYARD NOTES. 


THE Powerful is due at Portsmouth on October 23rd. She 
will come home through the Suez Canal, and the Terrible, it 
is said, will use the Canal route out. Considerable in- 
terest will attach to the proceedings, as the ships were never 
built with a view to using the Canal, and, indeed, sacrifices 
are supposed to have been made in subsequent designs in 
order to gain this particular advantage over the Powerfuls. 
The ships will, of course, have to be considerably lightened ; 
interest will centre around the amount of lightening that 
will be necessary. A margin of 3000 tons-—say one-fifth of 
the total displacement—is to be obtained by the simple ex- 
pedient of clearing the bunkers—3000 tons, though the 
nominal maximum capacity, being what the Powerfuls 
generally stow normally. If the ships get through without 
any particular bother or trouble, one of the chief arguments 
against them—that they cannot go through the Canal—will 
be knocked on the head. We do not know that this par- 
ticular con has much real weight, because in case of war 
ships of this sort, if in home waters, would almost certainly 
be detained there. However, it is, or has been, a popular cry. 


Tue Powerful will not have left the Far East very long 
before her rival monsters, Rurik and Rossia, come westward 
also. These two fine Russian cruisers—in the case of the 
Rossia, far finer than we are apt to believe—are due to come 
home. The Peresviet type are destined to replace them. 


Tue Rossia, we believe, can get through the Canal without 
very much trouble, being a comparatively small ship as com- 
pared to the Powerful, and drawing at least 3ft. less. The 
draught of neither is publicly known to a certainty, the mean 
draught having very little significance. The Powerful, we 
fancy, is designed to draw more forward than aft, while the 
Russian cruiser is the reverse. 


THE Impérieuse has been sent round to Chatham to refit. 
About £25,000 will be spent upon her “ defects,” from which 
we gather that the Admiralty either thinks she is good 
enough as she is, or else not worth reconstruction. Some- 
thing might be done to improve her by taking away the 
armour belt, the top of which is, or was, some feet under 
water, and the gain in weight expended upon the battery, 
which is now a death-trap. Probably, however, the old ship 
is not worth it. 


THE Japanese battleship Shikishima has arrived at Ports- 
mouth, and, at the moment of writing, is being taken into 
dock. She is, we believe, the only foreign warship ever 
docked at Portsmouth in recent years. Some hundred and 
twenty-five years ago we were continually extending these 
good offices to the Russians, whose bases outside Russia were 
always English ports. Next week we hope to give a few 
odd items about this remarkable vessel, a general description 
of =" appeared in THE ENGINEER at the time of her 
launch. 


As was to be expected, the Shikishima attracted great 
attention and excited deep interest in “service circles,” as 
she came into Portsmouth Harbour. As regards her outer 
form, she is yet in her ‘contractors’ paint.” The most 
noticeable feature is the bow torpedo tubes, very low, and 
cut by the red water-line. The masts are considerably higher 
than the plans would indicate; instead of being stumpy 
like those of the Fuji and Yashima, they are as lofty, or 
nearly so, as those of the Canopus. They are, in fact, 
that style, a low fighting top on each, and a big search-light 
platform at the crosstrees. The ship is painted grey, with 
white masts, and white black-topped funnels. 


BEFORE now coaling operations have been retarded by the 
weak, or worse than weak, donkey engines in colliers. Only 
the most modern ships are able to use Temperley trans- 
porters with any degree of comfort with their own appliances ; 
ships that ante-date the Temperley have more or less to 
trust to the colliers. If the collier’s donkey goes wrong 
then the transporter gets the blame ; or if not exactly that, it 
gets into the category of ‘doubtful blessing.” Our 
Admiralty, though they have adopted the Temperley trans- 
porter, are excessively slow to make the most of it, and, as 
we have before pointed out, do not appear to bother much 
about makingthe best use of it. We learn that the Temperley 
Transporter Company is—very wisely, we think—now bring- 
ing forward an engine of its own, specially designed for 
working ‘“‘ Temperleys.” It is no secret in the service that, 
high as the averages now reached are, given a ship designed 
with a view to rapid coaling, sanely-constructed colliers, 
more attention to winches on shipboard, and appliances in 
the colliers, the present abnormal average of the Majestic 
might be made the normal intake. In view not only of 
the deep interest taken in coaling ships by every branch of 
the service now-a-days, but also of its vital importance in 
war time, anything tending to facilitate speed in coaling is 
to be hailed as a valuable thing. 


New Dock at SHANGHAI.—The Oriental Dry Dock, Shanghai, 
which has recently been opened for the reception of vessels, pre- 
sents several matters of interest from an engineering point of view. 
The soil on which the dock is constructed proved very troublesome, 
as it is composed of a muddy sand which has no coherence, and 
consequently considerable difficulty was experienced in maki 
the banks so as to avoid land slips, and. it was eventually foun 
that they required to be battered to an angle of 18 deg. to obviate 
all danger of sliding. In order to secure a good bottom, 
3500 12in, x 12in. piles, 24ft. long, were driven in rows 3ft. apart. 
They were then capped by longitudinal stringers, and these again 
braced by transverse stringers, the whole being bedded in 7ft. of 
concrete, and floored over with 3in. planking. The keel blocks, 
which are placed 4ft. from centres, are also further supported by 
six piles y ema close together. The whole result is an excep- 
tionally substantial piece of engineering, and the difficulty which 
has hitherto been experienced in Shanghai of being unable to dock 
heavy ships is now removed. Since the Oriental Dock was opened 
in June last, the s.s. Konigsberg, of the Norddeutscher Lloyd, 
has among others been safely docked. She is a vessel of 4855 tons, - 
and when docked had on board 2500 tons of cargo, giving a total — 
weight on the blocks of over 7000 tons. Quite recently an Italian 
man-of-war was accommodated without difficulty. 


| 
| 
ae 
Ney 
| 
| 
if 


270 


THE ENGINEER 


SEPT. 15, 1899 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ALUMINIUM IN INDIA. 


Sir,—Since the aluminium industry was started et the School of 
Arts, Madras, at the beginning of last year, nearly 130,000 1b, of the 
metal, valued at Rs. 1,80,000, have been sent out to India by the 
British Aluminium Company, and if the demand continues to grow 
at the present rapid rate, the time will not be far distant when it 
will be desirable to seriously consider what steps should be taken 
to manufacture the metal in this — That it is possible to do 
so there is no doubt, but all the details have yet to be worked out, 
and the market must grow to at least ten times its present size 
before the minimum quantity is reached which it will pay to 
produce locally. The most important question which requires 
solving is what will be the best raw materai to employ as a source 
of aluminium, or will it be cheaper toimport purified alumina from 
places where exceedingly rich natural deposits occur. The recent 
discoveries in New South Wales, if they ultimately prove not to 
have been exaggerated, are a very important factor, as we can 
hardly hope that the investigations now in progress will result in 
poo rich or extensive beds of bauxite being foundin India. Two 
tons of alumina will, in the electrolytic cells, yield more than one 
ton of aluminium, so that if the oxide can be produced in a state 
of purity in New South Wales for but little less than in India, it 
will probably pay to import it, as the freight by sea from Sydney 
will be but a small charge on a material which, in the shape of 
manufactured goods, will be sold at from four to five thousand 
ru; a ton. 

uring the few months our attention in the School of Arts 
has to reducing the price at which the articles 
in most common use can be sold, and in this we have succeeded 
beyond our expectations. In many directions we are now able to 
a articles made of aluminium at a lower rate than they can be 
purchased for in the bazaar when made of eithercopper, brass, or tin, 
It may bo interesting to briefly explain how this has been brought 
about. In the first place, there has been a most remarkable rise 
in the price of these metals, and copper and brass are now fully 
50 per cent. dearer than they were a year ago, whilst the price of 
pure tin has more than doubled. The result is that, bulk for bulk, 
aluminium is much cheaper than any of the metals I have just men- 
tioned, and as it can be very easily cast it is now much cheaper to 
use for all kinds of cast work than either brass or tin. In the 
School of Arts we started working with the cire perdue process of 
casting which is commonly employed by native artisans; but this 
we have entirely abandoned in favour of the ordinary European 
methods of casting in sand. This has resulted in a great saving, 
and for the same expenditure on labour we turn out fully three 
times as much work. In the Madras Presidency the natives largely 
employ solid tin for vessels to hold all substances injuriously 
affected by copper or brass, and as the price of these is now pro- 
hibitive they are gladly substituting similar vessels made of 
aluminium. [t only requires time for them to get over their 
prejadice against anything new for the aluminium vessels to entirely 
supersede the tin. At the present time the aluminium vessels are 
from 30 to 40 per cent. cheaper than the tin, and among the poorer 
classes this is a saving of material importance in their favour. 

With hammered work we have not been able to effect so much, 
but we have recently been able to supply large orders at about 
the same rates as were formerly paid for brass. As an "Ky 
we have just completed 800 sets of cooking pots for the 28th M.I. 
at an even slightly lower rate This is partly due to the fact that 
our workmen have greatly improved in the skill and speed with 
which they can work vessels into shape, and are consequently able 
to turn out more work in a given time and with fewer failures. It 
is also due to the much larger scale on which we are now working, 
which enables us to order the metal out from England in the form 
of discs, of which we keep a very large number of sizes and thick- 
nesses in stock. The trouble of cutting up sheets is thereby saved, 
and, what is of even greater moment, we avoid the loss due to 
the @ percentage of sheet metal, which can be only utilised in 
the melting pot. Forall our scrap metal we readily find a use, and 
in estimating the cost of finished goods we have no longer to add 
a considerable percentage for waste. 

It is very far from our object at the School of Arts to build up a 
big business which will practically monopolise the aluminium trade 
of the Presidency, but'we want to make the out-turn sufficiently 
large to enable us toobtain every possible advantage that arises from 
working on a large scale ; and these advan we freely place at 
the disposal of the native metal workers. en the bazaar takes 
to aluminium the bulk of our business will go to them, as indeed 
it should, and the first sign of a tendency that way is a gradually 
growing sale to artisans of discs of metal which they take away 
and work up in theirown homes, Those who are debarred from 
using aluminium utensils by their cost [ would advise to buy the 
necessary discs and get the vessels made by a copper-smith in the 
bazaar. The result will be a t reduction in the outlay at the 
expense of a loss of finish, which is by no means essential in pots 
which are put on the fire. 

Of the total quantity of metal sold in Madras, the School of Arts 
has taken over two-thirds, but the proportion is diminishing as the 
number of users increases. The Madras Aluminium Factory in 
Armenian-street, has secured a very large share of the native 
business in the South of India, and Messrs. Murugasa, Buther and 
Co., on the Mount-road, are doing well; whilst at Madura, the 
aluminium department of the Technical Institute is selling all the 
work its students can turn out. The metal work trade is a most 
important native industry, and cur object at present is to get most 
of the industrial schools in the Presidency to take it up and to 
make a speciality of working in aluminium, as in the future there 
is certain to be a great demand for men accustomed to work in the 
metal. Most of these schools find great difficulty in disposing of all 
the work they can turn out, mainly because they do not attempt 
to supply the local market with such things as will find ready sale, 
arid in consequence their efficiency as educational centres suffers 
greatly. Where metal work is taught the productions of the boys 
are soon good enough for sale, and until they are the value of the 
raw material w. in prelimary efforts can be, to a Mg een 
recovered by melting down. At Salem, Rajahmundry, Tinnevelly, 
Karur, and Vizagapatam, we have st agencies, in connection 
with the technical and industrial schools of those towns, which are 
gradually building up a local trade, and there is no doubt that in a 
short time each of these schools will be able to start a metal-work- 
ing class with a certain local market for all they canturnout. The 
inertia of the mass of the people in this country is enormous, and 
it is only by the multiplication of centres of effort that any appreci- 
able movement can be effected. The industrial schools already in 
existence will do much more than justify all the expenditure that 
has already been incurred upon them if by their assistance a new 
industry and a new manufacture is introduced into India. 

Before the Madras School of Arts started aluminium working in 
India the attention of military officers was directed to the advan- 
tages which the metal possessed for the cooking utensils of all the 
troops, and a certain number of samples were procured from 
English and German firms. It was found, however, that the 
prices quoted in the tenders submitted were too high to render it 
possible for the sepoys to — them. Moreover, in most cases 
special machinery had to be put down for the manufacture of the 
articles required, and this could only be done if very large orders 
could be guaranteed. It was hardly possible to do much under 
these conditions. But they have now been entirely changed, and 
for the past year a very large amount of experimental work has 
been undertaken in the School of Arts for the military authorities. 
In the Indian Army the supply of all cocking utensils is entirely 
left to the regiments, and nearly every regiment has its own ideas 
on the subject. In the case of machine-made goods this would be 
a very serious difficulty ; but, as it is, employing only hand labour, 


we have been able to make upa very large number of different 
patterns, and now that these have been on trial for some time large 
orders are beginning to come in. Indeed, lately nearly half our 
output has been for the Army. In all probability it will grow very 
rapidly, and will entail a very considerable extension of the buildings 
we now occupy to accommodate the extra workmen that will have 
to be taken on and trained. With cooking pots, dekshais, and so 
forth, no trouble has been experienced, but the production of a 
suitable water bottle has been a matter of great difficulty. The 
flat pattern at present in use is not strong enough when made of 
aluminium, and is, moreover, expensive to make, as we cannot 
solder the two halves together, whilst the cylindrical form, of 
which we have made a number, is perfectly satisfactory in every 
way except the very important one that it does not lend itself very 


I have referred above to the unnecessary size usually gi 
neck below the jaw, it being common to cube this larger tia _ 
body of the piston-rod, forgetting that the real stro 
of the piston-rod is that of its smallest part, which is usually ae 
one-half that of the body, ENGINE Destaygp 
September 12th, 


RAILWAYS IN CEYLON, 


Sir,—In his letter dated Hereford, July 17th, whic a 
in your issue of July 28th, page 95, Mr. dD. 
‘* Seeing that the Northern line, if extended to Manaan Would be 
only 200 miles, as against over 3000 miles of metre system F 
South India, it is a rather astoundi tat t to make that the 


easily to the present method of carrying the flask. In the long 
run it will probably be adopted, but not till someone has dis- 
covered how it can be carried without inconvenience. It is a 
matter of no small importance in the industrial development of 
India to find that in Madras, with properly organised hand labour, 
it is possible to meet the requirements of the Army at from two- 


ng to 
greater must give way to the lesser.” Surely Mr. Mac 
| suppose that it is anywhere s ted that the metro — 
| way system of Southern India should be converted to the standard 
| (5ft, 6in.) gauge! Standard-gauge connection with Ceylon, if it 
| ever comes about, will have been brought about in deference t 
| the Imperial idea of connecting, by means of an unbroken 


thirds to four-fifths of the lowest rates tendered by European firms | the great seaport of Columbo, und the fine harbour and naval 


who perforce employ machinery. [For other classes of work the 
difference is even greater. Lately we have sent to England a la 
number of samples of work which cannot be easily turned out by 
machinery, and it is believed that the difference in price is suffi- 
ciently great to render it possible to export certain classes of goods 
to England and other countries where skilled labour commands ten 
times the wages it does in Madras, 

The consumption of brass in engineering work, chiefly in the form 


| base, Trincomalee, with the Indian seaports and centres of adminis 
| tration. Calcutta, Madras, and Bombay, and with Kurrache> and 
the whole of the north-west frontier. This result is capable of 
being brought about by (1) the extension of the Ceylon broad 
(5ft. 6in. gauge) system northward from Kurnnegala to Anurad 
hapma, with extensions east to Trincomalee, and west to Manaan : 
(2) by the construction of what will be a simple and comparatively 
cheap piece of engineering, Adams’ Bridge ; (3) by laying a thir 


f casti is very large, and now that the price has risen so high ; : F 
engineers are se alaminiom and some of its alloys a | 
substitute. | In the College of Engineering and the School of Arta | building about 100 miles of new standard gauge ray rhe y 
‘ 5300) per 


in Madras it has proved very suitable for the roy of shafting, 
and we have recently made a complete set of fittings for a first-class 
railway carriage. ‘or taps, cocks, valves, and innumerable small 
articles, we have found it an improvement, and there is not the 
least doubt that for such purposes its use will rapidly spread. Till 
rolling mills are set up out here to manufacture sheet metal from 
ingots it is very essential that there should be a large demand for 
cast work, so that all scrap, waste and worn-out or damaged pots 
may be readily saleable for melting. This is a very important 
consideration in the eyes of native purchasers, and it is essential 
that it should become well known that the old metal will always 
fetch a fair price. 

School of Arts, Madras, August 12th. 


THE BULLFINCH DISASTER. 


Str,—In the article which appeared in your issue of the lst inst. 
rding the Bullfinch disaster, you give sketches of connecting- 


ALFRED CHATTERTON, | 


mile, through a country which needs railways and where rai 
—that is, by merely re-spacing the permanent way, which was 
formerly on the 5ft. 6in., but was a few years ago narrowed to 
metre—of the ~ pang miles of the South Indian Railway between 
Trichinopolis and Erod. M. Inst. 
August 23rd. 


AFTER THE BATTLE OF TRAFALGAR, 


Sir,—The anniversary of the Battle of bana is close at hand ; 
| the occasion encourages me to put a question—by your courtesy— 
| to readers of THE ENGINEER. 

Indisputably it was a glorious victory. Bat what did it cost / 

6 sea power of Napoleon was broken, and that was worth doing 
at any price—even the death of Nelson—but still there was a 
price ; and about this I quite fail to get any information from 


s made by various firms for similar types of engines ; but we 
would point out that in the case of the Haughty and Hardy— 
27-knot destroyers — and of the Violet and Sylvia — 30-knot 
destroyers—the sketch you give is for the low-pressure connecting- 
rods, The engines for these boats had four cylinders—two low- 
pressure—and for the purpose of saving weight the piston and 


pod pages of ‘‘ James,” or the ‘Annual Register” of the 
| time. 
| Nelson took into action a very fine fleet. How much of that fleet 
| got back to England’ It seems that the t bulk of the shi 
on both sides were mere wrecks after the battle wasover. Within 
a very few minutes after the fight began the Victory was dismasted 
aniwholly helpless, The de- 
struction wrought on our ships 
2’. by the French and Spanish 
guns seems to have been 
about as great as that which 
we wrought on them, It 


could not well be otherwise, 


N 
The popular notion is that 
Nelson’s fleet destroyed the 


enemy, and then sailed awa: 
for more foes, The tru 


seems to be that the British 
fleet was very nearly in the 
same plight as the enemy's 


ships, the only exception 
a very few vessels, 

which on the English side 
could not, and on the French 

a ° side would not, get into the 
thick of the combat. It was 


2, a knowledge of the rnin which 
had befallen his own ships 


| 


that made the dying Nelson 
ery, ‘‘Anchor, Hardy, an- 


10 


chor!” which thing Hardy 


connecting-rods for the low-pressure cylinders were made lighter , 
than those for the high-pressure and intermediate cylinders. | 
We enclose a sketch of the peas connecting-rods of the | 
Violet and Sylvia, which you will see are much stronger than the | 
one you illustrate. 
The low-pressure rod, we may say, had a hole 14in, diameter | 


\ could not do for lack of an- 
chors and cables, 

For the time a the 
British fleet was wholly un 
able to fight, and would no 
doubt have fallen a prey toa 
snail squadron of fresh two 
and three-deckers had such come up, The history of the few days 
after Trafalgar has never been written. We know that a gale 
sprang up and there were wrecks. Bat where can any detailed 
account be found of what befel the surviving ships during the 
week or ten days after the battle? Has any one ever written about 
the ded on board the French and Spanish ships ’ 


drilled through its centre from end to end. | 

WILLIAM DoxFORD AND Sons, LiMiTED, | 

Pallion Yard, Sunderland, 
September 7th. 


Sir,—After seeing, in your issue of 1st September, the drawing | 


of the rod that failed, I think the cause is unmistakably evident, | h 


viz., insufficient strength to resist the ae and closing action 
due to the thrust on the crosshead journals, If you will calculate | 
the strength of each arm of the jaw an inch or two from the centre | 
line as a cantilever, you will find that their combined strength is | 
about one-third or fourth of that of the neck of the rod, so that | 
unless that latter was very much too strong, as is usually the case, 
the rod might have been expected to fail in course of time. There 
was, however, a still weaker place on the centre line, due to the 
central hole, which at one point cut away more than half of the 
material available to resist the alternate tension and compression 
coming on the inner surface of the jaw. | 

My attention was first called to this point many years ago by | 
the failure in this way of the connecting-rod of an Atlantic liner, 
and when once attention is drawn to the point it is astonishing 
how few connecting-rods will stand criticism in this respect, the 
neck below the jaw being generally extravagantly heavy, and the 
jaw itself as much too light. I have frequently noticed this defect 
in Navy engines illustrated in your pages, and wondered how they 
managed to stand their work. 

Ihave no pee of hollow rods, but I have come across several 
—say, half a dozen—solid rods which have failed in the jaw, cracks 
showing themselves at right angles to the inner surface, sometimes 
on the centre line, but oftener elsewhere, and in at least one case 
several cracks appeared, or were found to exist, simu'taneously, All 
these rods were weak according to calculation in the manner above 
referred to. On the other hand, I have never known a rod to fail in 
this way that was designed to be strong enough on this basis. 

I do not agree with your condemnation of this form of rod, 

rovided, of course, that it is made of proper strength, which will 
involve rather more weight than the duile-bemian type. Itallows 
the piston-rod to be e separate from the crosshead, which is in 
many ways advantageous, without increasing the height of the 
engine, or introducing the objectionable cottered connection ; 
neither do I think there is much chance, under ordinary conditions 
of the load being taken by only one of the two bearings, as the en 
clearance on the crank pin is generally sufficient to ensure a fair 
—- the three points, viz., the two crosshead journals and the 
crank pin. 


(R, P, Doxrorp, Director.) | So 
| thing has been written about the succeeding days. Terrible days 


| itt 


stated. 
| September 13th. 


Now, Sir, history repeats itself, and in the present day it is pro- 
bable that English victories on the sea will be paid for as Nelson’s were, 
mething may be learned even from Trafalgar. No doubt some- 


= must have been on board the remains of both fleets. How is 
at nothing like a complete record has been published! Why 
has no sea historian thought of recording episodes which cannot 
ave been less important, less heroic, than those through which our 
sailors had jnst passed? Fancy what a great three-decker must 
have been during an action—what a hell on sea, and picture what 
the scene was subsequently, What were the decks of the 
Bucentaur like after they had been swept by the Victory’ 
raking storm of grape / 

But I am trespassing on your space, and so recall myself to ask 
once more, the eventsof the weekafter 
Trafalgar can be found ? 


Portsmouth, September 11th. SENEX, 
/ 


LIGHTING CARRIAGES BY ELECTRICITY. 


Sir,—We notice in your issue of August 11th, a letter from 
‘the London representative of a gas company, in which whilst 
tacitly admitting the overwhelming advantages of our system of 
electric lighting, as pointed out in the admirable article on 
‘‘ Lighting Carriages by Electricity” in your issue of July 14th 
last, he appears to be desirous of raising a side issue as to the rela- 
tive weights of gas cylinders as compared with other electric 
generating plant. 

Considering, however, that gas cylinders have to be periodically 
re-charged with gas, which necessitates not only the expense 
trouble of producing the gas, but also the removing of carriages or 
travelling gasholders to and from chargingstations, whereas with our 
system of electric lighting each carriage carries its own generating 
plant, and is ready, so far as the lighting is concerned, to travel ‘ll 
any direction, for any distance, and for any length of time, it w! 
readily be seen that the question as to whether the gas creer 
weigh more or less than our electric light apparatus is a matter A. 
very small importance ; besides which, as a matter of fact, the 
relative weights depend upon a variety of circumstances, whi 
vary with each type of coach, and in some cases the electric system 
would be the lighter, and in others the gas cylinders; but in every 


i charged, as already 
case the latter would require to be Co. 


| 
| 
| 
| 
h 

oy 

| 

| 


Gert. 15, 1899 


THE ENGINEER 


271 


RAILWAY MATTERS. 


gancTion, has been obtained from the Calcutta 
Municipality to work the tramway system by means of electricity. 


Four hundred and nine locomotives have been shipped 
abroad from the Baldwin Locomotive Works during the year 
ending August Ist last. 

Tur contract for the working of the Great Indian 
Peninsula Railway is about to expire. It is believed that the 
(Government will grant to the present company a further modified 


lease. 

Ox the railways of the United States there are 
employed 36,234 locomotives and 1,326,174 cars. The total num- 
har of passengers carried last year was 501,066,681, and the freight 
carried amounted to 879,006,307 tons. 

Tue consumption of liquid fuel on locomotives in 
Earope is said to have increased tenfold in nine years, and on river 
steamboats fourfold in eleven years, while the consumption of coal 
increased 113 per cent., and of wood 58 per cent, 


AccorpinG to the Syren, the directors of the Barry 
Railway Company have gone to Belgium with their engineer, with 
the object of purchasing locomotives, This is a departure which 
does not appear to have much to recommend it. 


Tur town of Gothenburg has subscribed £84,000 
towards the building of a railway from the town of Boras to 
Alvesta, a station on the Stockholm-Malmi line, which will bring 
Gothenburg in direct communicatior with the south-eastern rail- 
ways of Sweden, 

Tur Countess of Powis cut the first sod on Tuesday 
of alight railway to connect Oswestry with the Tarrat Valley. 
The line is eighteen miles in extent, and will serve a fine agricul- 
tural district, as well as make connection with the rich silver lead 
ores of Llangynog. 

Tur Bombay, Baroda, and Central India Railway 
(Company is about to construct a railway between Cambay and 
Petlad, ‘The line will be 20} miles long, 5ft. 6in. gauge, and the 
cost per mile Rs, 53,281. Tne Government will provide the land, 
and the company the stock. 


Tux Swedish Government are about to build a line of 
railway along the coast line from Gothenburg to Skee, while a 
private line will be constructed from the latter place to Striim- 
stadt, a distance of 6 kilometres. A line along the coast from 
Carlserona to Calmar will be completed next year, 


Tue laying down of electric tramways, some twenty- 
four miles in length, and the installation of the electric light in 
Catania, Sicily, will soon become an accomplished fact, says a con- 
sular report. The municipal authorities have given the concession to 
German capitalists on terms advantageous to the city. 


Tue total mileage of the railways in the United King- 
dom in 1878 was 17,333, and the paid-up capital 717 millions. In 
1898 the mileage had ine 21,659, and the capital 
£1,134,461,000, Thus the mileage has increased in this period by 
4326, at an additional capital cost of 417 millions sterling. 


Tur Atchison, Topeka, and Santa Fé Railway Com- 

y is extending its line to San Francisco, in competition with 
the Southern Pacific Company. The Southern Pacific Company is 
constructing a second line to San Francisco following the line of 
the coast. The work is being pushed on, and will probably be 
completed within a year. 

Vicrorta Station, Manchester, on the Lancashire and 
Yorkshire Railway, was the scene of a collision on Monday last, 
when an excarsion train for Blackpool was run into by an ordinary 
train from Radcliffe. Over twenty persons were injured, one of 
whom has since succumbed, and the guard’s van and coach next 
it were partially wrecked, 


Last Sunday week the Italian Ministry resolved to 
order 111 locomotives, 458 passenger coaches, 56 luggage vans, 
and 3050 goods wagons, to the approximate value of 43 million lire. 
This increase in the rolling stock is in addition to the 112 loco- 
motives and 1050 goods wagons which have been ordered already, 
and has been made in both cases with a view to meet the needs of 
the Mediterranean and Southern Railway of Italy. 


AccorpInc to a Constantinople message to the 
Politische Correspondenz, the German Commission for the prelimi- 
investigation of the projected extension of the Anatolian 
Railway to Baghdad and the Persian Gulf expected to start on its 
mission about the 14th inst. It was then awaiting the promulga- 
tion of the Imperial Iradé empowering it to make the proposed 
inquiries, It is estimated that the work of the Commission will 
not be completed before next April. 


On June 1st last, automatic couplers and train brakes 
had been applied to over 60 per cent. of the freight cars in the 
United States. Of the 34,787 locomotives owned on June Ist, 
32,426, or 93 per cent., are equipped with driving-wheel brakes, 
There are 211,268 freight cars out of a total of 1,251,415, or 17 per 
cent., that are not equipped with automatic couplers ; 552,696, 
or 44 per cent., that are unequipped with train brakes, and 2361, 
or 7 per cent., of the iocomotives not equipped with driving-wheel 
brakes to June Ist last. 


A MEETING of the Driffield Urban Council, held on 
Monday, adopted a recommendation of the Highway Committee 
that the approval of the Council be given to a scheme for a light 
railway, to be driven by electric power, to be constructed through 
the principal streat of the town to Beeford, a distance of some 
nine miles, the project being brought forward by the Drake and 
Gorham Electric Power and Traction — The railway, as 
at present projected, runs on the side of the high road the whole 
of the distance, The general opinion of the Council was favour- 
able to the scheme, although it was deemed advisable not to bind 
the Council absolutely, 


A Boarp of Trade report by Lieut.-Col. Addison has 
been published on the circumstances which attended a donble 
collision on the Londen and South-Western Railway at Wimbledon 
on May 8th last. In this case a Metropolitan Company’s train 
collided with a South-Western light engine standing foul of the 
line, and seventeen Y ox gee complained of injuries, is engine 

d previously collided with another engine with the result that its 
driver was killed. Lieut.-Col. Addison lays the blame for the 
second accident on the signalman, who allowed the passenger train 
to start without more information respecting the results of the first 
accident. At the same time he considers that the first collision 
must be largely attributed to an unsatisfactory system of working, 
and to the station staff being inadequate. 


_ Tar circumstances attending the fall of the roof of the 
Lait Tunnel on the Great Western Railway, on June 19th last, 
; ve been reported upon to the Board of Trade by Lieut.-Colonel 
ian It will be remembered that a slight fall was afterwards 
th lowed by a fall of 500 or 600 tons of earth. Colonel Yorke says 

@ disaster is to be attributed to the coal workings, which have 
existed for a number of years below the tunnel. He concludes by 
Saying that the tunnel may at present be regarded as safe, and 
may, in the opinion of the engineers, be expected to remain so, so 

as the conditions as to coal workings remain as they are now, 
- be they have been in the past. It will require to be carefully 
agony and should any fresh signs of scaling or crushing of bricks 

© roof show themselves, the tunnel should be immediately 
closed to all traffic, 


NOTES AND MEMORANDA. 
Aspgstos has been discovered at Galle, Ceylon. 


Tue cotton mills of Madras give employment to over | ; 


operatives. Accidents to workpeople are said to be remark- 
ably few. 


Or six thousand applications for letters patent for 
inventions in connection with cycles in 1897, only 2200 were com- 
pleted, a much smaller proportion than the average, 


Tue developments of the West Australian goldfields 
are of a highly satisfactory nature, the export having risen from 
674.933 ounces in 1897, to 1,050,000 ounces, valued at £4,000,000, in 
1898, For the eight months this year so far 993,123 ounces have 
been exported. 


Morr than half of the coke imported into California 
during 1898 came from Great Britain, while the remainder had its 
origin in Belgium. British Columbia, and Aastralia. The tota! 
amounted to 41,630 tons, which was an increase cf 37 per cent. on 
the entries of 1887. 


In 1898 there were 166,592,023 short tons of bitumi- 
nous coal mined in the United States, compared with 95,685.543 
short tons in 1889, The mining of anthracite has not increased to 
such a large extent, last year’s quantity being 47,663,075 long tons, 
against 40,714,721 tons in 1889, 


Ar the Kraft Iron Smelting Works, at Stettin, in the 
manufacture of pig iron, the iron ore, coke, and limestone are taken 
to the tops of the furnaces by lifts worked by electricity. Each 
furnace produces about 120 tons of iron daily, for which 220 tons of 
ore and 105 to 110 tons of coke are used. 


Ay official communication from the German Govern- 
ment from Bombay points out a new market for German bicycles, 
The import of bicycles from Germany does not receive the atten- 
tion it deserves, for (‘reat Britain and America, 1] chough providing 
superior and expensive machines, do a considerable trade in those 
of cheaper and inferior kinds, 


Seven hundred and seventy-five thousand eight hundred 
tons of coal were imported into San Francisco last year, a decrease 
of 91.700 tons compared with 1897. British Columbia supplied 
473.400, Australia 182,000, Great Britain 86,500, and 33,200 tons 
came from other sources. The highest price paid for British coal 
was 7 dols, 50 cents per ton. 


Taree thousand five hundred and three vessels of all 
descriptions passed through the Suez Canal last year, and of this 
number 2295 carried the British flag. Germany ranks second with 
356 ships, France third with 221, and Holland fourth with 193. 
The receipts for 1898 were larger than for any previous year since 
the opening of the canal in 1869, 


In consequence of the unusually large demand for 
plumbago in Ceylon, and the unprecedented rise in its price, this 
industry has, during the last few months, advanced by leaps and 
bounds, oughly speaking. it may be said that mining operations 
are carried on in at least 20,000 acres of land, and the number of 
those engaged in them in various capacities may be estimated at 
one hundred thousand, 


One of the highest geared bicycles ever constructed is 
said to have been built lately in New York for racing purposes at 
the forthcoming Paris Exhibition. The front sprocket contains 
sixty teeth, and the rear sprocket seven teeth, giving a gear of 240. 
To ride a mile in a minute on his gear the rider will have to make 
only one revolution every three-quarters of a second, or eighty 
revolutions in the minute. 


Tue large number of deaths from gas asphyxiation in 
San Francisco during recent years has had the effect of directing 
official attention to the quality of the city’s illuminant, says a 
consular report. An expert analysis shows that the gas furnished 
by one company contains an average of 16°44 per cent. of carbon 
monoxide, while that supplied by other makers contains this 
dangerous element to the extent of 24°33 per cent. 


Laxsour troubles appear to be on the increase on the 
Continent. In Sweden, for inst: , there were 134 strikes last 
year, as against 90 in 1897, and if the number of workmen in- 
volved in the strikes is taken into consideration the increase is 
more apparent. The number of strikers was 16,700 in 1898, 
against 593) during the preceding year. The total number of 
days lost amounted to 184,400, against 80,100 in 1897. 

A LARGE quantity of lead is imported into Formosa in 
connection with the packing of tea. It is obtained chiefly from 
Australia in the form of pigs. The method of making into sheets 
is extremely primitive. The pig lead is melted, and in that state 
poured between two large tiles, the required degree of thinness 
for the sheet being obtained by pressure of the foot, The sheet is 
afterwards trimmed to suitable sizes and shapes for soldering. 


Tue Wilden process for coating steel and iron consists 
in the use of a bath composed of zinc, tin, and aluminium. This 
mixture, it is claimed, produces a coating on iron and steel so 
firmly adherent that the sheets will stand working after it has been 
applied, will resist corrosion, and can be heated red-hot without 
injury. The most approved mixture is the following composition, 
by weight :—dZine, 84 per cent.; tin, 14; lead, 1°5; aluminium, 
0°5 per cent. 


Tuer United States last year produced 11,773,934 long 
tons of pig iron, representing a value of 116,557,000 dols. 
Although this quantity represents an increase of more than 50 per 
cent, as compared with 1889, the value was 3,500,000 dols, less. 
The quantities and values of silver mined show no appreciable 
difference, but the output of gold has practically doubled, and 
age has gone up from 231,000,0001b., of a value of 27,000,000 
dols., to 526,000,000 lb., worth 62,000,000 dols, 


An extremely interesting point of law has been raised 
in Germany, from which it appears that the theft of electricity is 
not punishable by law. In a recent appeal which reached the 
Supreme Court, the court held that those properties are wanting 
in electricity which would be necessary to constitute it a movable 
object in the sense of the law, and electricity must be reckoned as 
one of the — of nature, like light, sound, and heat. The 
appeal — made by the Supreme Court, with the result above 
mentioned, 


Tue Agent-General for Western Australia has been 
informed that a report is in circulation that the Government of the 
Colony have been unable to construct the Mundaring reservoir 
owing to engineering difficulties, and, in consequence, have decided 
to abandon the Coolgardie water scheme. He desires to con- 
tradict this statement, and to add that his latest advices informed 
him that the foundations of the reservoir are quite satisfactory, and 
the work of cementing would proceed quickly ; that the first pipes 
would soon be delivered, and the undertaking pushed on as rapidly 
as possible, 

THE coal industry of Western Australia is developing 
rapidly, With the deepening of the mines a better quality of fuel 
is being mined, with the result that it is not only being used largely 
for domestic, mining, and railway purposes, but also by local steam- 
ship companies, is coal, it is said, is likely to be of very*con- 
siderable value, It burns somewhat quickly, giving out much heat 
and leaving asmall percentage of ash. An authority reporting on 
it says that, ——_ it cannot be put into the first class, there 
can no doubt that it will prove a valuable fuel. Asa steam 
raiser it is greatly to be preferred to many other coals of better 
composition which produce much smoke, 


MISCELLANEA. 


Ir is rumoured that Messrs. Harland and Wolff intend 
to remove their works from Belfast owing to want of accommoda- 
ion. 


An American has, it is stated, invented a substitute 
for rubber, and is now working on a set of tires for an automobile, 
and guards his secret well. 


Ir is said that acetylene kept in its holder for some 
days falls off in lighting power, and that this deterioration is well 
marked even after twelve hours. 


Ir is stated that Cramps have prepared a design for a 
new steamer for the American line, which is to be 710ft. long. The 
Oceanic, as wil] be remembered, is 704ft. long. 


Ir is reported that beds of lignite and asbestos have 
been discovered in the Government of Nishni-Novgorod. For the 
present the exact locality will not be divulged, but a company is 
taking part in the preliminary excavations, which promise to 
to reveal very rich beds both of coal and asbestos, 


Tue Calcutta Building Committee have come to the 
conclusion that it is absolutely necessary to widen the existing 
streets in the north of Calcutta, and to construct broad new 
streets so as to open out the congested localities. They propose 
to construct 15} miles of new streets in twelve years, 


THE unsanitary condition of Naples, which until recent 
years has been notorious, is gradually being remedied. In the 
old quarters of the city ten miles of new streets have been made 
during the last ten years, The result of the new drainage arrange- 
ments has become very apparent, and deaths from infectious 
diseases are said to have greatly diminished. 


A MOVEMENT is said to be on foot in Ireland to develo 
the Queen’s County anthracite mines, in so far as providing a rail- 
way connection between the pits and the main line of the Great 
Southern and Western Railway Company. Efforts are being made 
to induce the chief secretary to recommend the Treasury to grant 
a sufficient sum to make the line to Portarlington. 


On the Royal farms in Prussia some experiments have 
been carried out with electrically-driven ploughs. The cost of 
electric ploughing was said to e from £2 62. to nearly £3 per 
acre, while the cost of steam pres A came out at considerably 
over £4 per acre. These figures are for ploughing heavy soil to a 
— 8in. to 10in. The speed of the plough was about 3ft. per 
second, 


Tue Dock and Harbour Commissioners of Leith have 
decided to construct a new graving dock, 500ft. in le ,ona 
site at the west or harbour end of the extensive new wet dock now 
building. The graving dock will oe designed so as to allow of easy 
extension to its length. It has also been resolved that the new 
wet dock shall be . in length instead of 750ft. as hitherto 
contemplated. 

Wits regard to sprinkling railway lines with petroleum, 
it is reported from America that an additional advantage bas been 
found since moisture will not penetrate through the oiled outer 
crust. Instead of this the water runs off the track into the 
ditches at the side of the road. Vegetation along the sides of 
the rails is destroyed by the application of oil, and thus a saving 
of labour is effected, 


Ir is reported from New York that the keel of the 
largest merchant steamer ever -built on the Pacific coast has just 
been laid down at the yard of the Union Ironworks, San Fran- 
cisco. The length of the new vessel is to be 450ft., and she is to 
have a beam of 51ft.; her carrying capacity is to be 8250, and her 
displacement 12,000 tons. The new vessel is being built for the 
American-Hawaiian Steamship Company. 

We hear from Toronto of the peculiar richness of the 
Belmontiron mine. The following analysis was made of one of its 
shipments :—Metallic iron, 61°29 ; silica, 6-91 ; phosphorus, 0°003 ; 
lime; 2°82; sulphur, 0°027. Since the foregoing was made ore 
richer in iron has been — out, some of that recently — 
from three pits ccnsiderable dist apart showing respectively 
metallic rot 65°80, 68°03, and 72°02 per cent, 

Tuer Oceanic arrived at New York on Wednesday, 
after a most satisfactory passage, having steamed the whole 
distance without a single stoppage or hitch. She Daunt’s 
Rock light vessel at 12.40 on the afternoon of September 7th, 
arriving off Sandy Hook light vessel at 10.17 in the morning of 
September 13th. The passage took six days two hours and 37 
minutes, The average speed was 19°57 knots. 


A REpPoRT on the trade and commerce of the Consular 
District of Wuhn, in China, just to hand, states that during the past 
year attempts have been made to start coal mining by European 
methods in different parts of Southern Anhui, but the results as 
yet have not been very apparent. The only good coal obtainable 
in Wuhn comes from Hankow, and when freight and charges have 
been paid it costs about 27s. per ton. There is Anhui coal on the 
market, at a much lower price, but it is not of good quality. 


On September 30th, 1898, there were 1087 labour 
organisations in New York State, with a membership of 171,067, of 
whom 7505, or about 44 per cent. were women. These figures 
compare with 1009 unions and 168,454 members, of whom 5764, or 
about 33 per cent., were women, at the same date in 1897. The 
number of the unions shows a Fe geo increase since the com- 
mencement of 1897, when there were only 927. The general 
average number of days of employment for men was 63, with 61 
days for women, 


Some interesting statements relating to the conditions 
of labour in German engineering works are given in a report 
published by the Amalgamated Society of Engineers. The figures 
were obtained on a rezent mission of the Society. At Diisseldorf 
some 1200 workpeople, including boys and labourers, average over 
4s, per day. There is no sub-contracting, each man being paid 
through the office, and skilled men earning about 6s. per day as 
arule; young men less. The smiths, however, earn more, the 
wages of the leading heavy workmen averaging 123, to 133, per 
day. 

A PRIVATE company has purchased from the Govern- 
ment a large plot of land at Port Ibrahim, Suez, for an installation 
for the storage and distribution of liquid fuel. The works are 
situated at the head of the Bassin du Commerce in the Suez Docks, 
and will consist for the time being of three large iron tanks, each 
one holding 4000 tons. The fuel will be brought to Suez by 
steamers from Borneo. In addition to the use of this fuel by 
steamers, according to Mr. Vice-Consul Norrish, it is anticipated 
that the Mis Sarg State Railways and other light railways will be 
induced to adopt it. 


Tue following Orders have been confirmed by the 
Board of Trade:—The Portsdown and Horndean Light Railway 
Order, 1899, authorising the construction of a light railway in the 
county of Hampshire, between Cosham, Putbrook, Waterlooville, 
and Horndean; the Southend-on Sea and District Light Railway 
Order, 1899, authorising the construction of light railways in 
the county of Essex, in and near Southend-on-Sea ; the Welsh- 
pool and Llanfair Railway Order, 1899, authorising the construc- 
tion of a light railway in the county of Montgomery, between 
Welshpvol and Llanfair Caereinion; and the Fraserburgh and 
St. Combs Light Railway Order, 1899, authorising the con- 
struction of a light yon in the county of Aberdeen, between 
Fraserburgh and St. Combs, 


=== 


| Sivivd 


Serr. 15, 1899 


THE ENGINEER 


j | | 
a 
NOILIGIHXY SIUVd 


14 A \ \ ws 
WS: 
J | NIV 
Mig i Byes : 


Sept. 15, 1899 


THE ENGINEER 


273 


fOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AND Co., Vienna. 
F. A. Brocxnaus, 7, Kumpfgasse, Vienna J. 
WALSH, Shanghai and Hong Kong. 


FRANCE.—Bovveav AND Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 


A. Leipzic. 
F. A. Brocxnavs, Leipsic. 
]NDIA.—A. J. Comparpaz ap Co., Esplamade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogsSCHER AND Co., 307, Corso, Rome. 
Bocoa Ferxs, Turin. 
JAPAN.—Keiiy Watsu, Liurrep, Yokohama. 
Z. P. Marnvuva AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
gSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THomPson AND Co. 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDoN AND OTCH, Queen street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TuRNER AND Henpersoy, Hunt-street, Sydney. 
NEW ZEALAND.—Uprrton Co., Auckland, 
Craia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—IntERNationaL News Co., 83 and 85, 
Duane-street, New York. 
Sunscriprion News Co., Chicago. 


TO CORRESPONDENTS. 


comply with these 


can be of anonymous commun: 
*,* We cannot undertake to return drawings or manuscripts; we must, 
“therefore, request correspondents to keep copies. 


REPLIES. 


W. R. R. (Bristol).—No. 

J. H. T.—Your letter has been forwarded to the proper quarter. 

A. W. (Farnham).—Messrs. Crompton and Co., Arc Works, Chelmsford ; 
Thos. Parker and Co, Limited, Wolverhampton; 8. Z. De Ferranti 
and Co., Limited, London. 

L. M. (Clifton-street).—We have no drawings of the crossheads of the 
Bulifinch’s engiues, nor have apy drawings of them been published. 
A dimensioned drawing of the you will find on page 222. 

. A. (Musselburg).—The title of the book to which you refer is “Ia 
Nouvelle Navigation et la Carte Marine,” par E. Guyou, capitaine de 
frégate, Membre de l'Institut. Paris: Bberger-Levrault et Cie., 5, Rue 
des Beaux-arts. 8 francs. 

R. E. (Newton Abbot).—See ‘‘Electric Transmission of Power,” by 
Gisbert Kapp; ‘‘ Motive Power and Gearing for Electric Machinery,” 
by Tremlett Carter ; ‘‘ Electric Motive Power,” by Snell (new edition) ; 
and the Niagara P..wer Number of Cassier's Magazine. Pat IV. of 
Carter's book is devoted entirely to water power plant. 

Qorro — No working drawings of the cee machine have ever been 

blished so far as we know, and no others would answer your pur- 


STRAITS SETTLEMENTS.—Kgiy anv Watsu, Limiren, Singap 
Co. Colombo. 


SUBSCRIPTIONS. 
tun Bvorxuse can be had, by order, from any newsagent in town or 
coun various stations; or it can, if preferred, be 


advance) :— 
Half-yearly (including double number) .. .. £0 lds. 6d. 
Yearly (including two double numbers) .. .. 
Tus Enoingsr is registered 
Acomplete set of Taz Enoivggr can be had on application. 
consequence of the of postage on to one uniform 
. for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at rates given 
below. Fore’ Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and free. Subscriptions sent by 
me payable to Taz ENGINEER, and accom- 
to the Publisher. 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 

«@ The charge for advertisements of four lines and under is three 


shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 


teed in any such case. All ex 
subject to condition. 

Prices for Dis Advertisements in “ and “ ¥ - 
tions will application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the cf the 
letters to be addressed to the Bditor of Tan Eonar. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICE. 


*,* If any subscriber abroad should recewe THE ENGINEER in an 
imperfect or mutilated condition, he will oblige se 
lisher, with name of 


Agent through whom the i . Such inconvenience, 
0) 


CONTENTS. 


Tue Enorneer, 15th September, 1899. PAGE 
Tar Laws or Prorit. (Illustrated.) .. .. .. 259 
CoMPEgTITION IN THE Locomotive Export TRADE, 
Tue Panis ExmiB(TIon OF 1000 .. .. 261 
FOR THE STREET RalLway or Naw York. (Illustrated.).. 262 
New York Water co co 


aT THE AssoUAW DaM .. .. 266 


Tae Waite Star TwIN-scREW STEAMER OCEANIC. (Illustrated.) .. 267 
Tuk Grace CHANNEL STEaMER. (Illustrated.).. .. .. .. 268 
Tue SipgRtaN RalLWAY AND THE BALTIC AND FINNISH PorTS.. .. 268 

PE-FACING AND BorING MACHINE. (Illustrated.).. .. .. .. .. 

RS TO THE Epitror—Aluminium in India—The Bullfinch 

Disaster—Railways in Ceylon—After the Battle of Trafalgar— 

Lighting Carriages by Electricity .. . .. .. .. 270 
LWay Matrers Notes AND MEMORANDA—MISCELLANEA oo 

Leavixa Artic.es—English and American Railways .. .. .. .. 273 
Engines for Electric Traction—The “Patent Perfect Safety Battle- 
ship Smoke Nuisance in Glasgow—Engincers and 


74 
AMERICAN BRIDGE ERECTION. 
CLEANSING OF CITIES 276 


BRITISH ASSOCIATION : MECHANICAL Science Sxction—Presidential 
Address by Sir William White 


POSED BkIDGE OVER THE TYNE. (Illustrated.).. .. .. .. .. 280 
Nawport HaRBouR COMMISSIONERS’ WEEKLY Report .. 284 


pose. Possibly the drawirgs in the various pateut specifications 
might be of some use to you. You can obtain the ‘‘ Blue-books” from 
the Patent-office, Southampton. buildings, for 8d. each and the postage. 


INQUIRIES, 


TOBACCO MACHINERY. 
Sir, - Can any reader a a me with the names of makers of machinery 


for manufacturing to! 
Aalborg, Denmaik, September 7th. P. 8. 


DREDGERS. 

S1r,—I shall be much obliged if any of your readers can give me any 
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eer son of the late Samuel Burn, of Blomfield crescent, West- 
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ENGLISH AND AMERICAN RAILWAYS. 


On Saturday an enormous number of the men of the 
locomotive department of the Caledonian Railway Works, 
their wives and families, made an excursion to Carlisle. 
Between 13,000 and 14,000 were carried from Glasgow 
during the forenoon by special trains. A great dinner 
was given at the County Hotel. Lord Rosebery was in 
the chair, and he made a speech which was at once 
interesting, instructive, and amusing. He began by 
pointing out that the capital invested in railways in this 
country amounted to about £1,000,000,000, and he went 
on tosay that there were to be considered the interests 
of the shareholders, of the directors, of the employés, and 
lastly, of the passengers ; then he lifted up his voice in 
defence of the directors. He was not quite sure that the 
passenger interest, of which he was the spokesman, was 
quite fair in its dealings with railway management, 
because what was patent to all was this—that railway 
travelling had enormously increased. Whether railway 
travelling had increased restlessness, or restlessness had 
of itself increased railway travelling, was a problem which 
he could not go into at that moment. It was perfectly 
certain from figures that in the last twenty years our 


260 | railway passengers had doubled in number, and that, of 


course, the accommodation provided twenty years ago 
was inadequate for the passengers of 1899. That was a 
point which, as they hurried into their suburban trains 
and expected to be to the minute in their arrival, they 
were a little apt to forget. In regard to some of those 


66 | stations in London where extension was absolutely 


necessary, and where extension meant the expenditure 
of millions of money, he thought he and his fellow- 
passengers were sometimes unreasonable and somewhat 
severe on the directorate when they forgot the main facts 
with which that directorate had to deal. We do not 
think that Lord Rosebery has spoken too soon or too 


1 | forcibly. 


Perhaps, however, the most interesting portion of his 
speech was the all-too-brief allusion which he made to 
American railway travelling—of which he has had con- 
siderable experience—as compared with English. The 
sum and substance of his words were that the American 
system suits American people and the English system 
suits English people. This is nothing more than we have 
said adozen times over. Itis pleasant to have confirma- 
tive evidence from such an authority as Lord Rosebery. 
We have in this country a somewhat turbulent minority 
who would have the whole world believe that we have 
everything to learn from the United States. It is a note- 
worthy consideration that at the other side of the Atlantic 
there are equally worthy people who hold that the English 
system is the best. We find them when with us desert- 


ing the Pullman cars and travelling in first-class compart- 
ments, which, they assert, represent the acme of luxury. 
Minorities of this kind are, however, very small. 
The English and the American systems, as far as 
they exist, are each the growth of years, and the 
result of circumstances and conditions which ren- 
dered the adoption of any other system impossible. 
Nothing about the two systems is the result of chance. 
A hundred illustrations of this might be adduced; one — 


may be mentioned. In this country the train supplanted 


the stage coach; but the travelling public, such as it 
was, knew nothing of eny mode of travelling on wheels 
save the mail coach and the post chaise. The earlier 
carriages were simply two mail coach bodies placed on a 
truck, with a post chaise at each end. The luggage was 
carried on the roof, and there were seats there also for 
passengers. The third-class passengers were carried in 
vehicles which were neither more nor less than modifi- 
cations of a now long extinct vehicle known as a pleasure 
van, and only used by poor folk, the progenitor of the 
modern brake or char-d-bance. In the United States the 
mail coach as we understand it was practically unknown. 
There was no aristocracy. There was no distinction of 
class, and thence it came about that the United States 
people built long box cars with seats. The climate 
rendered covered vehicles imperative. In this country 
the central buffer system was tried, but it was found that 
by using side buffers the oscillation was reduced and travel- 
ling made safer and more comfortable. In the United 
States the roads were so bad, and the speeds so low, that 
side buffers made no appreciable difference ; indeed, the 
curves were so sharp that they threw the vehicles off the 
track, and sothe central buffer lived on until the roads were 
so much improved, and the cars so much better built 
that the central buffer became possible, even for high 
speeds. The American car is excellently adapted for the 
very long journeys proper to a vast country like the 
United States. But the Pullman car has never been 
really popular with us. When first tried on the Midland 
an extra charge was made for it. This soon had to be 


-| given up; and at this moment there is no such thing 


running in Great Britain as a train which consists exclu- 
sively of Pullman cars. The English people do not like 
them. American people do—in their own country. We 
have the corridor train, which, it is claimed, possesses ail 
the advantages of the Pullman train, and yet leaves the 
traveller that privacy which he loves. It is in vain that 
we are told that the American system is better than ours. 
We answer with one voice, “ not for us.” 

But the advocacy of American systems is not confined 
to praise of American passenger rolling stock. It is 
dinned into our ears that the conduct of traffic in the 
United States is managed better in every way than with 
us. Above all, it is urged that our traders are woefully 
handicapped, as compared with their rivals in the States, 
by the excessive rates which British railway companies 
charge for the conveyance of goods of all kinds. The 
man in Sheffield, or Birmingham, or Manchester, calls 
upon all his gods to witness that the London and North- 
Western, Midland, and Great Northern companies are 
common robbers ; and he points to the United States as 
the model and exemplar of all that a great railway system 
should be. But there is another side to the question ; 
one on which the closest silence is maintained by those 
who urge American methods on us for acceptance. If 
our readers will turn to page 251 of our last impression 
they will find some figures which we commend to their 
attention. It will surprise not a few to learn that hardly 
more than one-third of the railways in the United States 
pay any dividend whatever. The receipts barely balance 
the working expenses and the interest on mortgages. 
Very frequently they do not suffice even for the latter. 
The average return in the shape of dividends for the 
whole of the enormous capital invested in American rail- 
ways amounts to barely 1°78 per cent. perannum. Now 
let it be borne in mind that an immense quantity of this 
capital came from Great Britain, and it is easy to see 
why rates are so low in the United States. If the 
methods of working were really so economical as we are 
told they are, there should be a dividend ; and let it not 
be forgotten that the first cost per mile of the railways 
of the United States was probably not one-fourth of the 
first cost of the railways in this country. Not only was 
land to be had for nothing, but enormous areas of it were 
given by the State to the companies on each side of their 
lines. We would direct the attention of Mr. Acworth, 
and other advocates of American methods, to this aspect 
of the question, and ask them how it is that a system so 
admirable should also be so utterly unremunerative ? 

No doubt much of the poverty of United States rail- 
ways is due to the insane practice of “cutting” rates to 
take traffic from rivals. The public benefit, though not 
so much as appears at first sight; but it is not legitimate 
trade. If any of our great railway companies would 
reduce their dividends to 1} per cent., they could at once 
lower the rate for the carriage of goods. But, after all, 
this would but be robbing Peter to pay Paul. If, indeed, 
the greater number of the shareholders were Americans, 
the transaction might be commercially successful—in a 
way—just as a similar transaction has been successful—in 
a way—in the United States, because English people held 
the bulk of the shares. But circumstances alter. Americans 
have been buying, while Jobn Bull has been selling, holding 
that to be the best financial policy. In Great Britain, how- 
ever, to reduce rates and abandon dividends is obviously 
impossible. The most advanced advocate of the trader’s 
claims does not suggest that English railways should pay 
no dividends on shares in old lines, and still construct new 
ones. There remains, then, butone line of argument open. 
It must be shown that English railway companies are 
compelled to charge high rates only because their methods 
of carrying on traffic are uneconomical and wasteful. 
But a bare statement of this kind is wholly unconvincing ; 
it must, to carry any- weight with it, be supported by 
figures and facts. It must be clearly proved that our 
methods of haulage, &c., are not the best that can be had 
under the conditions of trading prevailing in this 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
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country. There are certain limitations in this direction 
which the railway companies cannot pass. It must be 
shown that the railway companies and not the traders 
themselves are to blame if the carriage of ds costs 
more than it need cost; and when the United States 
practice is cited as an example of what ought to be done 
in this country, it must be explained why a system so 
admirable can give nothing to the shareholders of two- 
thirds of the railways which adopt it. We agree with 
Lord Rosebery. There has been too much invective and 
denunciation of the railway companies in Great Britain ; 
too much glorification of the methods of the United 
States. It is time we had something definite, some pre- 
cise statement of what we in this country ought to do, 
and can do. After all, even in Great Britain, railway 
directors are not absolutely all powerful. In the United 
States, Lord Rosebery told his hearers on Saturday that 
a railway president was a little more than the equivalent 
of a duke, but with us it is not so; and to give directors 
and chairmen advice, which, however excellent, they can- 
not possibly adopt, seems to be but waste of time. Far 
be it from us to say that English railway management is 
perfect ; but this statement helps in no way to improve- 
ment. According to the critics, the railway directors 
cannot suggest improvements in the conduct of traffic. 
Is it not about time that the critics explained the methods 
that they should adopt ? 


ENGINES FOR ELECTRIC TRACTION. 


THE story of the Glasgow contracts has directed atten- 
tion in this country to a class of machinery in the 
construction of which our experience has been hitherto 
limited. It is fairly well understood that an engine in- 
tended to generate current to run the motors beneath 
tramcars will have to work under peculiarly unfavourable 
conditions. It is known that the load varies very much, 
but how much and how often is not perhaps as fully 
understood as is desirable. It will no doubt surprise 
some of our readers to be told that it may vary 
between practically no load and full load two or three 
times in every minute. Bearing this in mind, it will be 
seen that the difficulties of governing are very great; and 
that the engine is subjected to stresses the amount of 

. which ranges suddenly through very wide limits. The 
history of the Glasgow tender tells us that a leading 
firm of American engineers construct their engines of 
abnormal proportions, and assert that nothing less sub- 
stantial will answer. One equally eminent firm in this 
country, and another in Scotland, maintain that the 
American proportions are ridiculous ; while yet another 
English firm send in a design which, in the matter of 
dimensions, closely resembles the American drawings. 
The differences are so great between the faiths of the two 
parties that reconciliation seems to be impossible. The 
views of each are so divergent that compromise cannot 
be thought of. The impartial observer will endeavour to 
draw deductions of value from the arguments of the 
disputants. 

By the courtesy of the London representative of the 
E. P. Allis Company, of Milwaukee, we are enabled to 
publish this week on page 263 general drawings of a 
vertical compound engine, constructed not long since by 
the firm for the Metropolitan Railway Company of New 
York. This engine is very similar to that which the 
company proposed to make for the Glasgow Corporation. 
It has cylinders 46in. + 86in. x 60in. The working 
pressure is 1501b. per inch. The engines have Corliss 
valves set in the cylinder covers, so that clearance is 
reduced toa minimum. A large horizontal re-heater is 
placed between the cylinders, and various precautions 
are used to obtain a high economical efficiency. Of these, 
however, it is not necessary tosay more. That with which 
we are concerned is the view taken of the stresses to 
which the engine will be subjected, and the provision 
made to secure constant certainty of running over long 
periods without interruption. The first thing claiming our 
attention is the main shaft. This is a monstrous steel 
forging, hollow, 27ft. 6in. long, and 37in. in diameter in 
the body. The two main journals, one at each end, 
are 34in. in diameter, and 54in. long. The fly-wheel, 
some 28ft. in diameter, weighs, we understand, about 
90 tons. No bearings of these dimensions have ever been 
used on this side of the Atlantic—not even in the case of 
the paddle shaft of the Great Eastern, whose 50ft. wheels 
weighed each about 200 tons. It is evident that the shaft 
is out of all proportion too big for the stresses—torsional 
and vertical stresses—to which it is exposed ; for no matter 
how suddenly the load is thrown on and off, the great 
fly-wheel running close to the dynamo acts as a regulator 
and interceptor of efforts, and so does much to save the 
main bearings from torsional stresses. Obviously, then, we 
must find some other reason for the use of a shaft so 
huge. This is, we understand, that in the United States 
it has been found that bearings cannot be kept cool 
if the load exceeds 150 lb. per square inch. We 
do not know what the weight of the dynamo 
armature is, but we think we shall be well over the mark, 
if we say that its weight, and that of the crank shaft com- 
plete, cannot exceed the weight of the fly-wheel. This 
gives us 90 tons, or say 200,000 1b., as the load on each 
main bearing. If we follow the ordinary practice, and 
regard the length of the bearing multiplied by its diameter 
as giving the area of frictional surface, we have in this 
case, 34in. x 54in. = 1836 square inches. This, divided 
into 200,000 1b., gives us a little over 108]b. only as the 
load per inch. The proper bearing area of a brass is 
three-fifths of the circumference of the shaft. If the 
surfaces in contact are larger the bearing is liable to heat. 
The circumference of a circle 34in. in diameter is 
very nearly 107in. Three-fifths of this is 64in., and, as 
we have only the lower brass to deal with, we take the 
half of 64in., which is 32in. Now 82 x 54 = 1728, and 


this gives a load of but 115 1b. per inch. We have then, 
even for the enormous load of 180 tons, what appears to 
be bearings altogether too large for the assumption of 
= Ib. per square inch as the highest load that will run | of our readers must be f 
cool, 


Now in this country a very extended experience with 
rolling mills, steamships, and locomotives proves that 
if the bearings are properly made and lubricated, a ton 
can be carried safely by ten square inches—that is to say, 
the load is 224 lb. to the square inch. Thus, for 
example, the bearing of a locomotive, 10in. by 8in., will 
run quite cool with a load of 7 or 8 tons. Jearings 
10in. by Yin. in mill engines will carry 11 tons. Various 
other examples suggest themselves. With care, loads as 
great as 6001b. to the square inch cambe supported for long 
periods without heating. Let us, however, confine our- 
selves to what is notoriously a safe load, namely, 1 ton 
per 10in., and see what dimensions this gives for the 
main bearings of the E. P. Allis engine. The load on 
each bearing is, we have seen, 90 tons. The area of the 
bearing must therefore be 900 square inches. Let the 
bearing be 40in. long, and we have 22:5in. diameter for 
the shaft. Such a shaft is, then, only equalled in dimen- 
sions by the main shafts of steamships indicating 14,000 
or 15,000-horse power, or four times that of the pro- 
posed Glasgow engines. The crosshead gudgeons are 
on a commensurate scale. 

We have said enough, we think, to show that there 
must be some special conditions of working prevailing in 
the United States that do not exist at this side of the 
Atlantic, to render such light bearing loads necessary. 
It is true that we have no engines of 4000-horse power 
driving either electric light or traction dynamos ; but we 
have engines of 2000-horse power. On the Continent, 
such colossal shafts have not been found necessary, in, 
for example, Brussels. An electric-light engine of 2000 
indicated horse-power within our own direct knowledge 
has a 38-ton fly-wheel, and six main bearings—it is a 
tri-compound tandem—12in. in diameter, and l5in. long. 
The engine runs at about 150 revolutions quite cool. 
Dozens of similar examples will suggest themselves to 
our readers. All this goes to show that, as we have said, 
there must be some condition ruling the working of 
machinery of the type which we illustrate, which differen- 
tiates it from other electrical plant. What this condition 
is we confess we do not know. Even in these days 
of big castings and forgings, enormous shafts such 
as are apparently found necessary by the Edward P. 
Allis Company must be extremely expensive, and cannot 
fail to add largely to the cost of the engines. The finished 
weight of it is about 45 tons, and to make it, an 
ingot at least 10 tons heavier must be used. The great 
majority of engineers, both British and continental, hold 
that there is no need whatever for shafts of such extrava- 
gant siz2. Itis hard to believe that the American firm 
goes on committing a costly mistake in every engine it 
turns out. But there is no alternative between this and 
the belief that it has learned lessons which have not yet 
been taught at this side of the Atlantic. What these are 
remains to seen, and any English engineer who, 
having had personal experience in the United States, is 
able to throw light on the subject, will do good service by 
making the facts public Why, in a word, should an 
engine supplying current for an electric railway require 
bearing surfaces nearly twice as large as those which 
suffice for locomotives, mill engines, marine engines, and 
engines producing current for electric lighting ? 


THE ‘ PATENT PERFECT SAFETY BATTLESHIP.” 


In connection with a recent article in THz ENGINEER 
upon the speed of battleships, an inventor has been kind 
enough to send us plans and details of a vessel bearing 
the above title. In the course of an accompanying letter 
this inventor tells us that fast cruisers will be “ entirely 
useless for protection of our merchant steamship food 
supply, as they would havetorun . . or sunk 
themselves in a few minutes by heavy artillery.’’ Further, 
having been over the Elswick Works recently, he has 
‘* come to the conclusion ”’ that it is ‘‘ impossible to build 
a broadside ship impervious to the 12in. wire-bound 
gun.”’ He also recognises that naval commanders do not 
understand the art of turning a ship by aid of the twin 
screws. Thus, by easy stages the need of the perfect safety 
battleship becomes apparent. This vessel herself is to be 
500ft. long by 83ft. broad, with a displacement of 23,380 
tons, but, if desired, she can be increased to 27,000 tons. 
The inventor being an M.I.N.A., and having had plenty of 
experience in building monsters for the mercantile marine, 
can manage it, and, what is more, holds out as an induce- 
ment that the first order shall be free of all royalties. 
Being liberal with his displacement, he is equally gener- 
ous with his guns—sixteen 46-ton (12in.), sixteen 8in., 
and ten 6in., besides a variety of smaller pieces. From 
the plans we are not certain whether another eight 8in. 
gun should not be added. Anyway, eight 12in. and 
eight Sin. fire directly ahead, the former being packed 
side by side with much skill—“ 11ft. apart from centre to 
centre.” The inventor does not propose to give these 
guns much training, about ten degrees “right and left” 
being, in his opinion, sufficient, because the ship herself 
will turn, having twin screws. Thick armour will protect 
these guns, which will fire ahead and astern over a sub- 
— steel deck, built upon sides of ‘ un-inflammable 
steel.” 

From the copy of a letter to Mr. Goschen, enclosed 
with the plans, we learn that Mr. G. W. Wolff, M.P., has 
sent the plans to Mr. Goschen, while Sir J. F'. Flannery, 
M.P., has done a like kindly service to Sir William 
White and Sir John Durston. Also, six of these ships 
in the straits of Dover will render our food supply safe. 
Nothing is said about the enemy’s rams and torpedoes, 
but no doubt it is felt that none would dare attempt to 
use such weapons against such an imposing vessel, par- 
ticularly as she will be fitted with twin screws. 

Such is the patent perfect safety battleship ; and though 
the Admiralty do not appear to have so far recognised 
what a wave-ruler is offered them, it is evident that 
energy has not been lacking on the part of the inventor 
and his friendly M.P.’s. We do not feel it incumbent on 
us to submit the battleship to a technical criticism—most 
ly as competent to do so as we 
are—but it may well serve as a peg on which to hang 


certain observations. We have here the invention of 
member of the Institute of Naval Architects, and g pong 
tleman who must by the nature of his profession be well 
acquainted with mercantile steamers. Yet the fightin 
naval profession is, we fancy, more likely to smile 
than toa become enthusiastic over the patent safet 
battleship, which in some ways calls to our min] 
the wonderful “battleship exterminator” of a js. 
tinguished marine officer that was on the (api, 
a year or so ago. What we are thinking of most at the 
present moment, however, is the particular phase throy h 
which interest in the Navy in the country is now passin 
We do not know how many unsinkable battleships are 
annually thought out, but the number is very great 
Fortunately, perhaps, most of the inventors lack the 
necessary technique to place their record on paper. (py 
the whole, however, the gain herein may only be transient, 
The inventor who can work out his design will crystallise 
and keep on at it; he who cannot is likely to become a 
species of militant anarchist. The storm of wild attacks 
upon British shipbuilders and ship designers, from which 
the columns of certain of our “ popular” contemporaries 
are rarely free for long, suggests vast armadas of hypo 
thetical ships vaguely sketched inside inventive brains, 
‘“‘ Popular” newspapers only insert popular notions, and 
it is a curious commentary upon the state of ‘ the demo. 
cracy ” that the unfitness of the trained specialist to deal 
with his own specialism should be a leading canon. If 
we set up as critics of sentimental verse unkindly com. 
ment might ensue; yet the public is doing a precisely 
similar sort of thing where warships are concerned, and 
of the two the designing of warships may need higher 
powers than the verse-making. So long as those uncon. 
nected with warship design confine themselves to “de. 
signing,” our attitude is benevolently neutral ; it is those 
who become interested in a critical direction that we look 
upon with suspicion. The present-day mania for “ defects" 
and “ breakdowns” surely stands to produce ultimately 
some canny demagogue who sees how to trim his sails 
advantageously thereby, and with our system of govern. 
ment a clever faddist might go a long way. There are 
ships in the Navy to-day modified to suit the amateur; 
and in view of the fact that Sir William White has twice - 
comparatively recently answered demonstrably amateur 
critics in the pages of serious reviews, it is idle to pretend 
that the Admiralty is an ironclad against the shafts of 
even the ignorant. The phase of thought that to-day 
finds expression chiefly in spreading tales and criticisms 
detrimental to individuals and private firms seems all too 
likely eventually to culminate in some figurehead like 
Monsieur Lockroy, who so recently ran amuck at the 
French Admiralty. 
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TH& SMOKE NUISANCE IN GLASGOW, 


Somer months ago the duty of watching the matter of 
undue emission of black smoke from the chimneys of public 
works, and of prosecuting offenders, was transferred from the 
magistrates and police of Glasgow to the Public Health 
Committee and the Sanitary Department of the Corporation. 
Two special smoke inspectors—both practical engineers-- 
were also then appointed. As a result of the extra attention 
and effort inspired by these changes, smoke prosecutions 
now promise to be fruitful of more lasting benefit, seeing 
that by employing watchers of more expert intelligence than 
policemen can boast of, evidence is forthcoming not only 
about the extent of the nuisance in given cases, but about 
the most likely means of obviating the nuisance in future. 
Two prosecutions of important firms have recently taken 
place. Mr. William Cuthill, manager of the Blochairn Steel 
Works of the Steel Company of Scotland, was charged with 
having, on July 4th, between 12 and 12.40 o'clock, allowed 
dense smoke to issue from one of the chimneys of the works. 
In the course of evidence it was brought out that there were 
no fewer than thirty-nine chimneys in the works. One of 
the smoke inspectors deposed to having seen the manager on 
a previous occasion on the subject, the latter then expressing 
the opinion that the reduction of the smoke meant the using 
of an increased quantity of fuel. In the opinion of witness 
the method by which the furnaces were fired was not the 
best. Several witnesses for the defence supported the idea 
that it was almost necessary that black smoke should be 
emitted from steel works. The charge was found proven, the 
magistrate pointing out that the company had not used the 
best practical means for preventing black smoke. The full 
penalty of 40s. was imposed. At a subsequent court, Mr. 
Thomas Arrol, partner of the firm of Sir William Arrol and Co., 
Limited, Dalmarnock Ironworks, was charged with having 

rmitted to be used an oil-heating rivet furnace from which 

lack smoke had issued after the firm had previously been 

warned on the subject. In the opinion of the smoke 
inspector the injector system used in some furnaces was the 
best and most scientific method, and the one producing the 
least possible smoke. It was altogether to be preferred to 
the flash-pan system in use at these works. At a second 
sitting of the court, Mr. Biggart, the managing director of 
the Arrol Company, said there were two reasons why they 
had adopted the present system—it produced better material, 
combined with economy. The court found that there had 
been a large emission of smoke, but Messrs. Arrol and Co., 
up to date, had used the best practical means in the furnaces 
in use; the court did not hold it proved that any other 
furnace was practicable until Messrs. Arrol had made addi- 
tional experiments, which they had offered to do, by co- 
operating with the sanitary authorities; the charge was, 
therefore, found not proven. The magistrates of Rothesay, 
it may be added, have recently inflicted fines on the captains 
of two of the largest Clyde passenger steamers for the 
excessive emission of black smoke in the vicinity of the 
pier. The smoke nuisance all over the Firth of Clyde has 
this year been even worse than usual. 


ENGINEERS AND CHAMBERS OF COMMERCE. 


ReGarpine the two chief topics which the Chambers of 
Commerce have just had under discussion, namely, railways 
in China, and the question of sugar bounties, the engineering 
trades would be distinctly benefited if practical effect could 
be given to the resolutions proposed upon those subjects. 
British steel rail makers, bridge builders, and railway carriage 
and wagon building companies, would all be advantaged if 
the Government would accede to the wish of the Associated 
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furth 
y by extending the present lines further east into 
China to new markets. We believe 
British engineers are looking forward to a not far distant 
day when, under a vigorous railway administration, Chitta- 
~o will be connected with Calcutta in the west, and with 
. Mandalay Rangoon Railway in the east. England is, it 
is true, holding her own with regard to British trade in China, 
put if more is to be done, additional railway systems will 
undoubtedly have to be developed or the waterways im- 
roved. We notice that, in his presidential address to the 
Chambers, Sir Stafford Northcote expressed the hope that 
the Government would in future pay more attention to mat- 
ters affecting trade and commerce. We cordially endorse 
that hope, and would point out that few more practical ways 
of assisting the engineering trades could be found than by a 
more liberal policy on the part of the Government in the 
matter of either making new railways themselves, or of 
aranteeing a reasonable return upon private capital ex- 
pended in that direction. With regard to the sugar bounties 
uestion, something undoubtedly ought to be done to assist 
British sugar machinery engineers and manufacturers of 
sugar-plantation implements and tools. That both these im- 
rtant classes of industry have been suffering for a consider- 
able time past, by reason of the languishing condition of the 
sugar-growing industry in the West Indies and elsewhere, is 
unfortunately a matter of common knowledge ; and although 
the Chambers rejected by a large majority the resolution 
submitted from Bristol, which indulged in the wholesale 
denunciation of bounties, yet there is reason to believe, from 
the tone of the long and spirited debate which took place, 
that most of the speakers were agreed that something ought 
to be effected to help the home sugar machinery trades, and 
that the main difference of opinion was only with regard to 
the best way in which such assistance could be rendered. 


LITERATURE. 


An Elementary Course of Intinitesimal Calculus. By 
Horack Lams, M.A., F.RS., Professor of Mathematics in 
tha Owens College, Manchester. Cambridge: At the Uni- 
versity Press. 1897. 

“Tus book attempts to teach those portions of the calcu- 
lus which are of primary importance in the application 
to such subjects as Physics and Engineering.” ‘‘ The 
Integral Calculus is introduced at an early period ; the 
propriety of this, in an elementary course, is now becom- 
ing widely recognised.” ‘An attempt is made, as each 
stage of the subject is reached, to bring in an application 
of the theory to questions of interest. Thus after the 
rules for differentiation come the applications of the 
derived function to problems of maxima and minima, and 
to geometry ; the rules for integration are followed by the 
application to areas, volumes, Xc., and so on. In the 
exposition of the theory, dynamical and physical, as well 
as geometrical, illustrations have been freely employed ;”’ 
but “the object aimed at in this work is not to teach 
dynamics, or physics, or engineering, but to exercise the 
reader in the kind of mathematics which he will find 
most useful for the study of those subjects.” 

The method pursued in the book thus lies somewhere 
between the abstract analytical treatment of the ordi- 
nary academical text-book and the frankly utilitarian 
discursiveness of ‘‘ Perry’s Calculus for Engineers.” The 
author, with the fear of the cultivators of the modern 
Theory of Functions in his eyes, has thought it prudent 
to make a long Chapter I. of over sixty pages, of a cha- 
racter too abstract for the class of readers to whom he 
appeals, who, as Professor R. H. Smith says eloquently, 
will in the development of physical research have their 
mental faculties trained by contact with the hard facts 
of sentient experience, and will find great difficulty in 
giving faith to any doctrine which lays its basis outside 
the limits of their experiential knowledge. The opposite 
tendency is cultivated by the modern school of Weier- 
strass and the Theory of Functions; the base of intuition 
is to be reduced as much as possible, so that hardly any 
more of it remains than the idea of a whole number and 
the four rules of arithmetic on which the whole logical 
structure of the mathematics of the universe is to be 
balanced, by means of the strictest attention to meta- 
physical argument. We find, then, introduced into 
Chapter I. such delicate and difficult abstract concep- 
tions as continuity and discontinuity, continuous varia- 
tion, sequences, convergency of series, general definition of 
a function, assemblages, c., addressed to some distant 
critics over the heads of the author’s audience, who will 
not be likely to see the drift of arguments, such as, on 
page 51—“‘ Consider, in the first place, any assemblage of 
magnitudes, infinite in number, but all less than some 
finite magnitude 8, The assemblage may be defined in any 
way; all that is necessary is that there should be some 
criterion by which it can be determined whether a given 
magnitude belongs to the assemblage or not. Tor 
instance, the assemblage may consist of the values which 
a given function—continuous or not—assumes as the 
independent variable ranges over any finite or infinite 
interval,” and so on. Professor Perry’s students would 
be told to think of some concrete assemblage, such as all 
the flies in the air, or the fish inthe sea. Poincaré says: 
—‘Ce qu'il faut éviter, c’est de chercher la petite béte 
dans l’exposition des premiers principes.” Also, ‘“ C’est 
par la logique qu’on démontre, mais c’est par |’ intuition 
qu’on invente.” So the engineering and physical 
student had better rush on to Chapter II., as, indeed, is 
recommended by the author, where he will find some 
foothold ; and the subsequent development will be found 
pleasant and instructive, although rather lengthy, reach- 
ing to over 600 pages. Except for a few indications, 
the book deals ot with functions of a single independent 
variable. Owing to this limitation, and to some further 
omissions to be noticed, it has been possible to include an 
elementary account of Differential Equations, as well as of 
the Differential and Integral Calculus, as ordinarily under- 
stood. The omissions referred to include the general theory 
of indeterminate forms and of algebraic curves, properly a 
branch of analytical geometry.” A few articles are 
devoted to the graphic study of simple curves, so that 
there is no ro to assume any familiarity in the reader 
with the fundamental notions of co-ordinate geometry. 


A great mistake in mathematical instruction is made, in 
this country, in keeping back the study of the calculus 
till after analytical geometry. The usual result is, that 
our students rarely arrive at the calculus, although it 
can easily be treated as here, so as to contain all that is 
essential of co-ordinate geometry. In these, and in most 
other respects, the foreign student has great advantages. 

The theory of infinite series and Taylor’s theorem has 
been relegated to the end of the book, as requiring a 
more sustained attention when treated with all the 
refinements of the modern theory of functions. 

The examples for practice have been chosen and arranged 
with care, and the diagrams which profess to represent 
specific curves have for the most part been drawn to 
scale. A word of acknowledgment should have been 
added of the indebtedness of Proctor—page 361—to the 
late Mr. Perigal, the centenarian almost, for the beautiful 
epicyclic figures described mechanically in a lathe; also 
for his Lissajous figures, as on page 345—described many 
years before Lissajous. 

Weierstrass discovered a continuous non-differentiable 
function, which has become the parent of such an enor- 
mous progeny that in modern mathematics the ordinary 
functions of daily use appear now as the exceptional 
cases, and the pure mathematician will hardly deign to 
notice them. But, quoting Poincaré again, ‘‘ Parmi les 
jeunes gens qui recoivent une éducation mathématique 
compléte, les uns doivent devenir des ingénieurs; ils 
apprennent la géométrie pour s’en servir; il faut qu’ils 
apprennent a bien voir et voir vite; c’est de l’intuition 
qu’!ls ont besoin d’abord. Les autres, moins nombreux, 
doivent ’ leur tour devenir des maitres; il faut donc 
qu’ils aillent jusqu’au fond; une connaissance appro- 
fondie et rigoreuse des premiers principes leur est avant 
tout indispensable.’ Professor Lamb has started to 
write a book suitable for students of engineering and 
physics, and he has been lured away into many discus- 
sions which can be of interest only to the schoolmaster. 


Mechanical Movements, Powers, Devices,and Appliances. By 
Garpverk Hiscox. Sampson Low, Marston, and Co., 
Limited. 1899. 

Tuosr who are acquainted with that useful dictionary, 
““The Engineers’ Sketch Book of Mechanical Move- 
ments,’ by Barber, will be able to form a fair notion of 
what Mr. Hiscox’s book is like. In certain respects it is 
more useful than Barber’s book, and in others it is less 
so. On the whole, we prefer the arrangement of the 
older volume, that is, with all the sketches on one page 
and the descriptions opposite, but we admit that a good 
deal is to be said in favour of printing the description 
beside the drawing. In the matter of explanation Mr. 
Hiscox has attempted much more than Barber, and not 
always with the As oe results. He has, too, intro- 
duced matters which did not come within the scope of 
Barber’s work. Thus, we find descriptions of several 
pneumatic drills, woodcuts of stamp batteries, sections 
of acetylene lamps, pictures of typewriters, printing 
presses, &c., which are entirely out of place in such a 
volume, and smack not a little of advertisements. On 
the other hand, the sketches of mechanical motions are 
distinctly good, accurate, and complete; but in the section 
devoted to steam power there is again a tendency to 
introduce blocks which appear to have been provided by 
the makers of engines and boilers for the sake of an 
advertisement. We notice two mistakes which are worth 
correcting, as they are of fairly common occurrence. 
One is with regard to the torpedo ventilator, a picture of 
which will be found on page 185, with the following 
description :—‘‘ The uptake enters between the cones. 
The smoke has its exit around the edges of the leeward 
cone.’ Now, if anyone will look at a train fitted with 
these ventilators they will see that neither cone is either 
windward or leeward. The ventilator is put across the 
wind, and the smoke is ejected on both sides. It will 
interest Mr. Hiscox to puzzle out the reason of the 
action. Turning to page 161, we find a description and 
sketch of ball and jet nozzle. ‘The ball is held in con- 
tact with the jet by the adhesion of the water to the 
rolling surface.” With all due deference to Mr. Hiscox, 
we would say that it is nothing of the kind. - The action 
is well understood. It is due entirely to the reduction in 
pressure under the ball, caused by the increased velocity 
of the jet through the narrow annular space. Apart from 
the defective points which we have indicated, the volume 
will be found useful as a dictionary of mechanical appli- 
ances in use. 


Easy Lessons in Mechanical Drawing and Machine Design. 
By J.G. A. Meyer, Arnold Publishing House, New York. 
1899. 

WE are not, as a rule, given to the praise of works on 

mechanical drawing. We always feel that, from an in- 

structional point of view, they are worth but little more 
than the paper they are printed on. As a rule, they are 
about as useful as books which pretend to teach fitting, 
turning, kc. Only very little of such things can be learnt 
from books. We are constrained to admit, however, 
that Mr. Meyer has done, or is doing—for another 
volume is apparently in course of issue in parts—better 
than previous authors in this direction; and his work, as 
far as we can see from a fairly careful inspection, is ex- 
ceptionally good. The volume is a mixture of geometrical 
and mechanical drawing, with practical lessons in the 
mathematics of machine design and the enumeration of 
useful drawing-office data and rules. We have examined 
the drawings, which are mainly concrete examples from 
American practice, with particular care, and they appear 
to be accurate in design and proportion, and good 
examples of the best work of the day. The mathe- 
matics will appeal to the beginner and to the junior 
draughtsman, because they are of a simple order, and are 
so expressed that no difficulty is experienced in following 
the reasoning when any is given. The examples are, 
however, for the main part made up of the multipli- 
cation or division of a given unit by various factors 
which have for the present to be taken on faith. Such is 


the case with the strength of beams, but as the reason 
for the adoption of the well-known formula pa = is 
given in the first part of the second volume which we 
happened to have, we turned it up to see of what nature 
is Mr. Meyer’s explanation of the manner in which. he 
arrived at the denominator 6. The explanation is given 
simply and accurately, as far as it goes, but we confess 
we were a little surprised to find that the more liberal 
formula adopted by D. K. Clark is not mentioned. It is 
curious that the Americans should use a rule which is 
known to be materially defective as understating the 
actual strength. Probably, however, the largeness of the 
constant divisor is made up for by increasing the values 
of s. The volume is of a large size, convenient for the 
display of drawings, but scarcely suitable for a crowded 
office ; so that although it might have gained their favour 
in another form, draughtsmen are unlikely to take it up. 
But that does not affect its value as an educational work, 
and as such we have pleasure in commending it to our 
younger readers. 


SHORT NOTICES. 


Practical Cycle Repairing. Tilustrated. London: Office of 
Ironmongery. 1899. Price 1s.--This is a reprint of a number of 
articles which appeared in Jionmongery which deal with every 
branch of cycle repairs, The book enters thoroughly into the 
various operations, including repairs to frames, forks, and handle 
bars ; brazing and case-hardening ; repairs to wheels and tires, 
enamelling and plating. To the amateur rider no doubt the book 
will be useful, though it will be of greater value to the professional 
repairer. No attempt has been made to teach the art of cycle 
building, the intention having been to provide those who have 
taken up the sale of bicycles with a few practical instructions, 
with the object of assisting them in repairing machines, which 
are frequently brought to them in a more or less dilapidated state. 

A French-English. Military Technical Dictionary. By Cornélis 
De Witt Willcox. Washington: Government Printing Office, 1899. 
—This is the first portion of what bids fair to be a valuable addi- 
tiun to the list of technical dictionaries. The some 160 pages of 
this issue are devoted to words beginning with the letters from A 
to E, and, as far as we can see, the greatest trouble has been taken 
to ensure — In his preface the author tells us that the 
stake which the French people have in their army is so great that 
every technical and every military achievement is laid under con- 
tribution. It follows, he adds, that with French alone an officer 
can keep abreast of his profession almost as well as though he had 
command of all other foreign languages whose military literatures 
are important in a professional point of view, and these are the 
reasons which have led him to compile this work, 


Blue-book of American Shipping, containing a Marine and Naval 
Directory of the United States. Particulars of the Vessels of the 
United States Navy, Statistics ef Water Commerce, Steamship Lines, 
dc. The Marine Review Publishing Company, Cleveland, 
Ohio. — A useful annual, containing a great quantity of 
valuable information. It originally appeared in 1896, and itis now 
issued corrected to May Ist of this year. It gives, as usual, a 
complete list of the ocean and river-going ships of the United 
States, and also of those on the Great Lakes, together with their 
owners, captains, engineers, &c. Then there are lists of American 
and foreign engineers and shipbuilders, and a list of the principal 
shipowners of the world, which is one of the most complete of its 
kind in existence, It contains a number of illustrations of different 
types of American warships, liners, cargo steamers, &c., among 
which is a beautiful coloured plate of the U.S. battleship 
Kearsage. 

The Electrweal Engineers’ Central Station Directory, with various 
Tables and the Board of Trade Regulations. London: Biggs and 
Son. Price 3s, 6d.—This contains a complete list of the various 
electric lighting undertakings of the United Kingdom. In almost 
every instance particulars are given of population, area, system of 
supply, date of institution, &c., and details of the cost of the 
works, and the sizes and nature of the engines and dynamos. 
Then, too, there are details of the output for the last few years, 
and the earnings and cost of —s over the same period. These 
costs, in most instances, are divided up into coal, water, 
and stores, wages, carbons and trimming, repairs, rates, salaries, 
&c. Then there is a list of placesin the United Kingdcm con- 
templating putting in electric light plant. These number no less 
than 272, and a considerable amount of information is given in 
each case. Electric tramways and railways, running and contem- 
plated, find places in this book, which is now in its third issue, and 
can hardly fail to be useful to a large number of people. 

Deuxiéme Excursion Electrotechnique en Suisse par les Elzves de 
V Ecole Superieure d’Electricité, Paris: Gauthier-Villars, 1899.— 
This is an extract from the Builetin de la Société Internationale des 
Electriciens, and describes a second fiying visit made to Switzerland 
by these Parisian students, We had occasion to notice the first of 
their visits, and to remark upon its practical utility. The second 
visit seems to have been quite as successful, if not more so, than the 
first of their journeys. On this occasion no less than thirty-three 
students took part in the excursion, which lasted from the 25th 
March to the lst April, and during this short period twenty-five 
places of interest were visited in the neighbourhood of Geneva, 
Vevey, Montreux, Bex, Lausanne, Neichatel, Val-de-Travers, Bale, 
Rheinfelden, Baden, Zurich, Rathausen, Olten, Langenthal, 
Wynau, and Berne, In the book under notice we have the results 
of this tour written by one of the students in plain straight for- 
ward language, which is particularly interesting reading. It is 
illustrated partly by means of half-tone blocks, which are not all 
that could be desired, and partly by line engravings, which are 
excellent. There cannot be a doubt but that such visits as these 
must be beneficial, despite the shortness of their duration, since so 
much information can have been intelligently collected and collated 
by one of the students in such a limited time, 


DeatH oF Mr. Howarp Bowser.—There has just passed away 
at Aboyne, Aberdeenshire, Mr Howard Bowser, J.P., of the firm 
of D. Y. Stewart and Co., ironfounders and engineers, St. Rollox, 
Glasgow, who was well known and highly respected by a consider- 
able section of our readers. Mr. Bowser, who was born. in 
London rather over seveuty-five years ago, went to Scotland 
about the year 1847, where he entered into partnership with 
the late Mr. D. Y. Stewart, the inventor of a method of 
casting iron pipes vertically. The making of cast iron pipes, 
which forms the principal part of Messrs. Stewart’s business, 
was then in its infancy, but the development of the trade, 
of which Messrs. Stewart and Bowser may well be considered the 
pioneers, has grown to such an extent that it now forms one of the 
most important of Glasgow’s industries. Mr. Stewart died in 1882, 
since which time, by Mr. Bowser’s energy, the capacity of the 
works, both as to quantity and efficiency, has been very greatly in- 
creased, and at the time of his death he was engaged in a |. 
scheme of further improvement by the extension of the electric 

wer already introduced into the works some time ago. The 

rm is well known in all parts of the civilised world, and many 
water and gas engineers with whom Mr. Bowser was personally 
acquainted will learn of his demise with much regret, Mr. 
Bowser, who did not confine his interest to his own department of 
engineering, celebrated the jubilee of his partnership in the 
firm about two years ago, when his employé3, by whom he was 
much esteemed, presented him with an illuminated address, 


|| 
| 
of a 
gen. 
Well 
tin 
mile 
Mety 
mind 
dis. 
apis 
the 
Dugh 
ing, 
are 
eat, 
the 
On 
ent, 
llise 
ea 
ks 
lich 
ries 
po- 
ins, 
and 
no- 
eal 
If 
m.- 
ly _ 
nd 
er 
yn- 
le. 
se 
ok 
ly 
Is 
| 
| 
lr 
d 
yf 
y 
| 


276 


THE ENGINEER 


Sept. 15, 1899 


ERECTION OF CANTILEVER BRIDGE OVER THE ST. JOHN RIVER, NEW BRUNSWICK 


DOMINION BRIDGE COMPANY, ENGINEERS 


| 


AMERICAN BRIDGE ERECTION. 


In describing the design and method of erection of the 
American bridge over the Atbara River, for the Soudan Rail- 
way, in a recent impression, we called attention to the 
evident advantages of the American pin-connected design 
from an erection point of view, especially where falseworks 
are impracticable. 

The accompanying illustrations represent the erection of 
the steel cantilever bridge which carries the Canadian Pacific 
Railway over the St. John River, at St. John, New Bruns- 
wick. This is a through bridge, 813ft. long, with a centre 
span of 477ft., and its arms are of unequal length. The 
length of the west shore arm and cantilever arm is 191ft., 
while that of the east shore arm and cantilever arm is 143ft. 
The suspended span is also 143ft. in length. The cantilevers 
are 8O0ft. high over the west pier and 65ft. high over the east 
pier, while their ends are 27ft. high. The cantilever trusses 
are 20ft. apart, centre to centre. 

The bridge is 96ft above the water, which rushes through 
in a torrent, so that the use of falsework was out of the ques- 
tion. The view above shows the erection of the channel span. 
A crane or derrick was placed upon temporary timbers on 
the top booms, being supported by the vertical posts of the 
trusses. The horizontal arms of this crane projected forward 
35ft., or one and a-half panel lengths. On the bottom booms 
or on the floor was carried a truck or platform on which the 
hoisting engine was mounted, this engine having eight 
winches. The platform is raised high enough to allow the 
railway wagons with material to pass under it. The illustra- 
tion shows an extended section of the bottom boom 
supported from the crane, while a section of the top boom, 
with lateral strut, is ready to be swung into position. 

The shore arms and the towers over the masonry piers were 
erected by means of a derrick tower 100ft. high, 16ft. wide, 
and 24ft. long, carried on temporary lines of rails, having a 
gauge of 14ft. This is shown by the illustration on page 277, 
which also shows the hoisting plant in a travelling shed which 
runs on the derrick rails, and is elevated to allow the bridge 
material to be run to the front on the railway wagons. The 
engine drives eight winches. 


This bridge was built by the Dominion Bridge Company in | 


1883-1884, and the erection of the bridge proper, 813ft. in 
length, exclusive of approaches, occupied four months, with 
one engine and one gang of men. 


THE CLEANSING OF LARGE CITIES. 


removal of refuse, in the course of a paper on * The Clean- 
sing of Glasgow,” ex-Bailie Murdoch, convenor of the Clean- 
sing Committee, said that the present system was very 
objectionable, and his committee were contemplating its 
abolition. They intended to convert the ashpits, now com- 
monly in vogue, into open spaces, in which portable bins 
would be placed, and these would be carried out to covered 
wagons—a work which might quite well be done during the 
day. He mentioned that the area of the cleansing operations 
of Glasgow was about 12,681 acres, the population numbered 
785,671, and the length of the streets was 312 miles. The 
number of men employed in the work was 1191, and the 
number of horses 275. The quantity of material dealt with 
was 423,466 tons, or about 1370 tons per working day. The 
cost of working the department was £73,118, rather under 
33d. per £1 on rental, and the capital value of the whole 
undertaking was about £257,176. The committee had four 
works in Glasgow where the refuse was manipulated, and the 
light material cremated in furnaces. The cost of these was 
£122,249. The quantity of clinkers from the furnaces last 
year reached the total of 7288 tons, realising £604. 

This subject of ‘destructor clinker’ was dealt with sub- 
sequently by Mr. J. McTaggart, superintendent of cleansing, 
Bradford, who said that ever since the disposal of refuse by 
means of destructors became an accomplished fact one great 
drawback to the more general adoption of this, the most 
sanitary method of disposal known at present, had been the 
ultimate disposal of the residuum orclinker. This amounted 
in a well-designed destructor to about 30 per cent. of the 
total quantity of refuse treated. In Bradford an average 
of 300 tons of ashpit refuse was collected per day, practically 
the whole of it being destroyed at four destructor stations. 
Therefore every day brought 100 tons of clinker to be turned 
to profitable account. Up till 1894 little attention was paid 
to the utilisation o ithe clinker, the major portion of which 
was carted a distance of two miles at a cost of £1000 per 
annum. At that time there were four mortar mills at work 
in their destructors, and during the previous year a total of 
3576 tons of mortar, to the value of £1230, had been made and 
sold. Last year the output was 8070 tons, the value of 
which amounted to £2091. A ready sale was now found for 
the clinker at 8d. per load, and during the past twelve 
months no less than 6112 loads, to the value of over £2000, 
had been sold. Referring to the various purposes for which 
the clinker was utilised, Mr. McTaggart mentioned that of 


| slab-making, for which machinery had now been erected at 


Bradford. They anticipated they would be able to place on 
the market granite-faced slabs, made in proportion of three 


to one, at about two-thirds the price of stone flags, as well as 
_—— | saving the cost of squaring and dressing. Their estimated 
Tue Association of Cleansing Superintendents of Great | 
Britain—a _ recently-formed organisation receiving the | 
heartiest support of members of great Corporations through- | 
out the United Kingdom—held its annual meeting in Glasgow | was the su 


turnout was 100 slabs per day, and this would utilise about 

five tons of clinker. 
“The Application of Mechanical Power to Street Cleansing”’ 
Biect of an interesting paper submitted by Mr. E. 


on Wednesday and Thursday of last week, a large number of | Shrapnell Smith, of Liverpool, his main object being the 
cities and towns in England, Scotland, and Ireland being discussion of the question, ‘‘ Can mechanical power compete 
represented. During the course of the two days’ proceedings | successfully with horseflesh in the work of street cleansing 
several matters of decided interest to mechanical engineers, | and the submission of some remarks upon the comparative 
as well as to Corporation and borough superintendents, were | values of oil, steam, and electric motors for such work?” In 
introduced and diseussed. Dealing with the collection and treating of the differences between animal and mechanical 


power, the great flexibility of the former was commented on, 
the author stating that a heavy animal, such as the best of 
the Corporation stock, can exert as much as 16 mechanical 
horse-power in starting a load, or in getiing out of an awk- 
ward place, This quality of flexibility of power was possessed 
to a large degree by the electric motor when worked in con- 
junction with secondary batteries, which could be grouped 
according to the demands put upon the vehicle, but in this 
particular steam was second and oil last. Considerations of 
noise, vibration, smell, visible vapour, and facility of control 
were much in favour of the electric motor. From tables of 
cost of working, compiled from the practice of the largest 
towns in Great Britain, the author showed that dust and 
refuse removal can be effected by motor vehicles at a very 
considerable economy compared with horse haulage. One 
motor van, with acapacity of 74 cubic yards, should replace 
four horse-drawn vans of 24 cubic yards capacity each, when, 
using the motors during the day only, a saving of not less 
than 25 per cent. was practicable. In Chiswick and Liver- 
pool the result of many months’ working had demonstrated 
an economy of more than 50 per cent. perannum. In closing 
Mr. Smith complimented the Corporation of Glasgow upon 
the novelty and boldness of their departure in ordering an 
electric dust van. In his opinion it would prove an efficient, 
though it might be an expensive, piece of plant. The im- 
portant features connected with the use of motor vehicles for 
cleansing purposes were that the sanitary condition of the 
streets would be improved and the reduction in the number 
of pounding hoofs would prevent dust, and ultimately reduce 
maintenance charges. 

Mr. D. McColl, cleansing superintendent for Glasgow, 
and the retiring president of the association, made detailed 
reference to the ry one of an electric dust-van by his Cor- 
poration, and said that the step was due to a conviction on 
the part of the Cleansing Committee that it would be advan- 
tageous to adopt some other power than horses in connection 
with the cleansing of the city. He then moved that ‘This 
conference is of opinion that recent developments in the 
construction of motor vehicles justify the gradual introduc- 
tion of self-propelled vehicles in several branches of cleansing 
operations, and reccmmends municipal, urban, and other 
authorities to take the question into their serious considera- 
tion.” This was seconded by Councillor Greenhalgh, of 
Bolton, and was unanimously approved by the conference. 
At the close of the first day’s proceedings the members were 
entertained at luncheon by the Cleansing Committee of the 
Glasgow Corporation, when the company, numbering about 
ninety, was presided over by the Hon. the Lord Provost, Sir 
David Richmond. Mr. G. Darley, of Leeds, the new presi- 
dent of the association, in replying to the toast of the assc- 
ciation, spoke of the work of cleansing as it was carried out 
at Leeds. He mentioned that they were spending £90,000 a 
year in connection with their health department, and of 
that sum £68,000 was devoted to cleansing work. 


Tue University of London will in May next enter into 
ion of the east wing of the main building and the central 
Block of the Imperial Institute. 
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BRITISH ASSOCIATION : MECHANICAL SCIENCE 
SECTION, 
Address by Sir Wintiam K.C.B., Sc.D., LL.D., F.R.S., 
President of the Section. 

Iv this address it is proposed to review brietly the characteristic 
features of the progress made in steam navigation ; to glance at 
the principal causes of advance in the speeds of steamships and in 
the lengths of the voyages on which such vessels can be success- 
fully employed ; and to indicate how the experience and achieve- 
—_ of the last sixty years bear upon the prospects of further 

vance, 


There is reason to hope that this choice of subject is not inap- | 
propriate. From the beginning of steam navigation the British | 
Association in its corporate capacity, by the appointment of | 


special committees, and by the action of individual members, has 
sca assisted the scientific treatment of steamship design. 


aluable contributions bearing on the resistance offered by water | 


to the motion of ships, the conduct and analysis of the results of 
steamship trials, the efficiency of propellers, and cognate subjects 
have been published in the reports of the Association, Many of 
these have largely influenced practice, and most of them may be 
claimed as the work of this section. 

On this occasion no attempt will be made either to summarise 
or i ape the work that has been done. It must suffice to men- 
tion the names of three men to whom naval architects are deeply 
indebted, and whose labours are ended—Scott Russell, Rankine, 
and William Froude, Each of them did good work, but to Froude 
we owe the device and application of the method of model experi- 
ment with ships and propellers by means of which the design of 


vessels of novel types and unprecedented speeds can now be | 


undertaken with greater confidence than heretofore. 
As speeds increase, each succeeding step in the ascending scale 
comes more difficult, and the rate of increase in the power to 


be developed rapidly augments. Looking back on what has been | 
achieved, it is impossible to overrate the eae and skill displayed | 
had at first to face the | 


by the pioneers of steam navigation, who 
unknown, and always to depend almost entirely on experience 
gained with actual ships, when they undertook the production of 
Swifter vessels, ‘Their successors of the present day have equal 
need to make a thorough study of the performances of steamships, 

th in smooth water and at sea. In many ways they have to face 
greater difficulties than their os as ships increase in size 
and speed. On the other hand, they have the accumulated 


experience of sixty a to draw upon, the benefit of improved | 


methods of trials ‘of steamships, the advantage of scientific pro- 
ure in the record and analysis of such trials, and the assistance 
of model experiments, 

Steamship design to be successful must always be based on 
experiment and experience as well as on scientific principles and 
© ea It invo ives problems of endless variety and great com- 
a. The services to be performed by steamships differ in 
shi tacter, and demand the production of many distinct types of 
is ips and Propelling apparatus. In all these types, however, there 

one common requirement—the attainment of a specified speed. 


ee all types there has been a continuous demand for higher 


speed. 
Stated broadly, the task set before the naval architect in the 
design of any steamship is to fulfil certain conditions of speed in a 
ship which shal) not merely carry fuel sufficient to traverse a speci- 
fied distance at that speed, but which shall carry a specified load 
ona limited draught of water. Speed, load, power, and fuel 
supply, are all related, and the two last have to be determined in 
each case. In some instances, other limiting conditions are im- 
posed affecting length, breadth, or depth. In all cases there are 
three separate efficiencies to be considered : those of the ship, as 
influenced by her form ; of the propelling apparatus, including 
the generation of steam in the boilers and its utilisation in the 
engines, and of the propellers. Besides these considerations the 
designer has to take account of the materials and structural 
arrangements which will best secure the association of lightness 
with strength in the hull of the vessel. He must select those types 
| of engines and boilers best adapted for the service proposed. 
Here the choice must be influenced by the length of the voyage, as 
well as the exposure it may involve to storm and stress. Obviously 
the conditions to be fulfilled in an ocean-going passenger steamer 
of the highest speed, and in a cross-channel steamer designed to 
make short runs at high speed in comparatively sheltered waters, 
must be radically different. And so must be the conditions in a 
swift sea-going cruiser of large size and great coal endurance, from 
| those best adapted for a torpedo boat or destroyer. There is, in 
| fact, no general rule applicable to all classes of steamships ; each 
| must be considered and dealt with independently, in the light of 
the latest experience and improvements. For merchant ships 
| there is always the commercial consideration, Will it ny For 
warships there is the corresponding inquiry, Will the cost be justi- 
| tied by the power and efficiency of the proposed ship ? 
Characteristics of progress in steam navigation.—Looking at the 
| results so far attained, it may be said that progress in steam navi- 
gation has been marked by the following characteristics :—(1) 
Growth in dimensions and weights of ships, and large increase in 
engine power as speeds have n eam iy (2) Improvements in 
marine engineering, accompanying increase of steam pressure. 
| Economy of fuel and reduction in the weight of —— appa- 
ratus in proportion to the power developed. (3) Improvements in 
| the materials used in shipbuilding ; better structural arrange- 
| ments ; relatively lighter hulls and larger carrying power. (4 
| Improvements in form, leading to diminished resistance an 
| economy of power ae in propulsion. ‘These general state- 
ments represent well-known facts—so familiar indeed that their 
| full signiticance is often overlooked. It would be easy to multiply 
| illustrations, but only a few representative cases will be taken. 
| Transatlanti steamers.—The Transatlantic service 


to | dist t, with 


displacement, her engines developed about 750-horse power, and 
her coal consumption was about 40 tons per day, nearly 5lb. of 
coal per indicated horse-power per hour. She had a full spread of 
sail, In 1871 the White Star steamship Oceanic—first of that 
name—occupied a leading — She was iron-built, propelled 
by a screw, and maintained a sea-speed of about 144 knots. The 
steam pressure was 651b. per square inch, and the engines were 
on the compound principle. She was 420ft. long, about 7200 tons 
in displacement, her engines developed 3000-horse power, and she 
burnt about 65 tons of coal per day, or about 2 lb. per indicated 
horse-power per hour. She carried a considerable spread of sail. 
In 1889 the White Star steamer Teutonic appeared, propelled 
by twin screws, and practically with no sail power. She 
is steel-built, and maintains a sea speed of about 20 knots. The 
steam pressure is 180 lb. per square inch, and the engines are on 
the triple-expansion principle. She is about 565ft. long, 16,000 
tons in displacement, 17,000-horse power indicated, with a coal 
consumption of about 300 tons a day, or from 1°6 to 1°7 Ib. _ 
indicated horse-power per hour. In 1894 the Cunard steamship 
Campania began her service, with triple-expansion engines, twin 
screws, and no sail power. She is about 600ft. long, 20,000 tons 
displacement, develops about 28,000-horse power at full s of 
22 knots, and burns about 500 tons of coal per day. The new 
Oceanic of the White Star Line is just beginning her work, She 
is of still larger dimensions, being 685ft. in length, and over 
25,000 tons displacement. From the authoritative statements 
made it appears that she is not intended to exceed 22 knots in 
8 , and that the increase in size is to be largely utilised in addi- 
tional carrying power. The latest German steamers for the trans- 
atlantic service are also notable. A speed of 224 knots has been 
maintained by the Kaiser Wilhelm der Grosse, which is 25ft. 
longer than the Campania. Two still larger steamers are now 
building. The Deutschland is 660ft. long and 23,000 tons dis- 
placement ; her engines are to be of 33,000-horse power, and it is 
estimated she will average 23 knots. The other vessel is said to 
be 700ft. long, and her engines are to develop 36,000-horse power, 
giving an estimated speed of 234 knots. All these vessels have 
steel hulls and twin screws, It will be noted that to gain about 
3 knots an hour nearly 50 per cent. will have been added to the 
displacement of the Teutonic, the engine power and coal con- 
sumption will be doubled, and the cost increased proportionately. 

Sixty years of continuous effort and strenuous competition 
on this great ‘‘ocean ferry” may be summarised in the following 
statemeat. Speed has been increased from 84 to 224 knots; the 
time on the voyage has been reduced to about 38 per cent. of what 
it was in 1840. Ships have been more than trebled in length, about 
doubled in breadth, and increased tenfold in displacement. The 
engine power has been made forty times as great. e ratio of 
horse-power to the weight driven has been increased fourfold. The 
rate of coal consumption—measured per horse-power per hour—is © 
now only about one-third what it was in 1840. To drive 2000 tons 
weight across the Atlantic at a speed of 84 knots per hour, about 

50 tons of coal were then burnt ; now, to arive 20,000 tons across 
at 22 knots, about 3000 tons of coal are burnt. With the low pres- 
sure of steam and heavy slow-moving paddle-engines of 1840, each 
ton weight of machinery, boilers, &c., produced only about 2-horse 
power. With modern twin-screw engines and high steam pressure, 
each ton weight of propelling apparatus produces from 6-horse 
power to 7-horse power. Had the old rate of coal consumption 
continued, instead of 3000 tons of coal, 900u tons would have been 
required for a voyage at 22 knots. Had the engines been propor- 
tionately as heavy as those in use sixty years ago they would have 
weighed about 14,000 tons. In other words, machinery, boilers, 
and coals would have exceeded in weight the total weight of the 
Campania as she floats to-day. There could not be a more striking 
illustration than this of the close relation Letween improvements 
in marine engineering and the development of steam navigation at 
high speeds, 

Equally true is it that this development could not have been 
accomplished but for the use of improved materials and structural 
arrangements. Wood, as the principal material for the hulls of 
high-powered swift steamers, imposed limits upon dimensions, pro- 
—* and powers, which would have been a bar to progress, 

e use of iron first and since of steel removed those limits. The 
percentage of the total displacement devoted to bull in a modern 
Atlantic liner of the largest size is not much, if at all, greater than 
was the corresponding percentage in the wood-built Britannia of 
1840, of one-third the length and one-tenth the total weight. Nor 
must it be overlooked that with increase in dimensions have come 
considerable improvements in form favouring economy in propu!- 
sion. This is distinct from the economy resulting from increase in 
size, which Brunel appreciated thoroughly haf a century ago 
when he designed the Great Britain and the Great Eastern. Tne 
importance of a due relation between the lengths of the ‘‘ entrance 
and run” of steamships and their intended maximum speeds, and 
the advantages of greater length and fineness of form as speeds are 
increased, were strongly insisted upon by Scott Russell and 
Froude. Naval architects, as a matter of course, now act upon 
the principle, so far as other conditions permit. For it must 
never be forgotten that economy of propulsion is only one of many 
desiderata which must be kept in view in steamship design. Struc- 
tural weight and strength, seaworthiness, and stability, all claim 
attention, and may necessitate modifications in dimensions and 
form which do not favour the maximum economy of propulsion. 
Increase in .ength and weight have largely assisted the marvellous 
regularity of service now attained on the longest passages by swift 
steamships. Even the largest vessels at times have to yield to the 
forces of nature displayed in wind and sea, But these conditions 
are more rarely reached in the longer and heavier ships, 

Swift passenger steamers for long voyages.—Changes similar to 
those described for the transatlantic service have been in progress 
on all the great lines of ocean traffic. In many instances increase 
in size has been due not only to increase in speed, but to enlarged 
carrying power, and the extension of the lengths of voyages. No 
distance is now found too great for the successful working of 
steamships, and the sailing fieet is rapidly diminishing in import- 
ance. So far as long-distance steaming is concerned the most 
potent factor has undoubtedly been the marvellous economy of fuel 
that has resulted from higher steam pressures and greater expan- 
sion. In all cases, however, advances have been made possible 
not merely by economy of fuel, but by improvements in form, 
structure, and propelling apparatus, and by increased dimensions, 
Did time permit, this might be illustrated by many interesting 
facts drawn from the records of the great steamship companies 
which perform the services to the Far East, Australia, South 
America, and the Pacific. As this is not possible, I must be con- 
tent with the statement of a few facts regarding the development 
of the fieet of the Peninsular and Oriental Company. The paddle 
steamer William Fawcett, of 1829, was about 75ft. long, 200 tons 
displacement, of 60 nominal horse-power—probably about 120 
indicated horse-power—and in favourable weather steamed ata 
speed of 8 knots. Her hull was of wood, and, like all the steamers 
of that date, she had considerable sail power. 

In 1853 the Himalaya, iron-buiit screw steamer of this line, 
was described as “‘ of larger dimensions than any then afloat, and 
of extraordinary speed.” She was about 340ft. long, over 4000 
tons load displacement, 2000 indicated horse-power on trial, with an 
average sea-speed of about 12-knots. The steam pressure was 
14]b. per square inch, and the daily coal consumption about 
70 tons. This vessel was transferred to the Royal Navy, 
and did good service as a troopship for forty years, In 
1893 another Himalaya was added to the company’s fleet. 
She was steel-built, nearly 470ft. long and 12,000 tons load 
displ over 8000 indicated horse-power and a 


| naturally comes first, It is a ae case, in that the dist: 
has remained practically the same, and for 
| of the swift passenger steamers cargo-carrying capacity is not a 
_ Very important factor in the design. In 1840 the Cunard steam- 

ship Britannia, built of wood, propelled by paddle-wheels, main- 

tained a sea speed of about 84 knots. Her steam pressure was 
| 12Ib, per square inch. She was 207ft. long, about 2000 tons in 


capability to sustain 17 to 18 knots at sea, on a daily consump- 
tion of about 140 tons of coal. The steam pressure is 160 1b. per 
square inch, and the engines are of the triple-expansion type. 
Comparing the two Himalayas, it will be seen that in forty years 
the length has been increased about 40 per cent., displacement 
trebled, horse-power quadrupled, and speed increased 50 per 
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cent. The proportion of horse-power to displacement has only 
been increased as three to four, enlarged dimensions having secured 
relative economy in propulsion, The rate of coal consumption 
has been probably reduced to about one-third of that in the earlier 
ship. The latest steamers of the line are of still larger dimensions, 
being 500ft. long and of proportionately greater displacement. 
It is stated that the Himalaya of 1853 cost £132,000 complete for 
sea ; the ree outlay on her successors is not published, 
but it is probably twice as great. 

On the service to the Cape similar developments have taken 
place. Forty years ago vessels less than 200ft. long and about 
seven knots performed the service, whereas the latest additions to 
the fleets exceed 500ft. in length, and can, if required, be driven 
at 17 to 18 knots, ranking in size and power next to the 
great transatlantic liners. Commercial considerations neces- 
sarily regulate what is undertaken in the construction of merchant 
steamers, including the swift vessels employed in the conveyance 
of passengers and mails. The investment of £600,000 to £700,000 
in a single vessel like a great transatlantic liner is obviously a 
serious matter for private owners ; and even the investment of 
half that amount in a steamer of less dimensions and speed is not 
to be lightly undertaken. It is a significant fact that, whereas 
fifteen years ago nearly all the largest and swiftest ocean steamers 
were British built and owned, at the present time there is serious 
competition in this class by German, American, and French com- 
panies, It is alleged that this change has resulted from the 
relatively large subsidies paid by foreign Governments to the 
owners of swift steamers ; and that British owners, being handi- 
capped in this way, cannot continue the competition in size and 
speed on equal terms unless similarly assisted. This is not the 
place to eater into any discussion of such matters. But they 
obviously involve greater considerations than the profit of ship- 
owners, and have a bearing on the naval defence of the Empire. 
In 1887 the Government recognised this fact, and made arrange- 
ments for the subvention and ar tof a ber of the best 
mercantile steamships for use as auxiliary cruisers. Since then 
other nations have adopted the policy, and given such encourage- 
ment to their shipowners that the numbers of swift steamers suit- 
able for employment as cruisers have been largely increased. Not 
long since the First Lord of the Admiralty announced to Parlia- 
ment that the whole subject was again under consideration. 

Cargo and passenyer steamers. —Cargo steamers, no less than 
passenger steamers, have been affected by the improvements men- 
tioned. Remarkable developments have occurred recently, not 
merely in the purely cargo carrier, but in the construction of 
vessels of large size and good speed, carrying very great weights of 
cargo and considerable numbers of passengers. The much-decried 
‘‘ocean tramp” of the present day exceeds in speed the passen- 
ger and mail steamer of fifty years ago. Within ten yeas vessels 
in which cargo-carrying is the chief el t of cc cial suc- 
cess have been increased in length from 300ft. or 100ft. to [0Dft. 
or 600ft.; in gross register tonnage from 5(00 to over 13,000 tons, 
and in speed from 10 or 12 knots to 15 or 16 knots. Vessels are 
now building for the Atlantic service which can carry 12,000 to 
13,000 tons deadweight, in addition to passengers, while possessing 
a sea-speed as high as that of the swiftest mail steamers afloat in 
1880. Other vessels of large carrying power and good speed are 
running on much longer voyages, such as to the Cape and Australia, 
In order to work these ships successfully very complete organisa- 
tion is necessary for the collection, embarkation, and discharge of 
e . The enterprise and skill of shipowners have proved equal 
to this new departure, as they have in all other developments of 
steamships. How much farther progress will be made in the sizes 
and speeds of these mixed cargo and passenger steamers cannot be 
foreseen. The limits will be fixed by commercial considerations, 
and not by the capability of the shipbuilder. In passing it may be 
noted that while the lengths and breadths of steamships have 
been greatly increased, there has beea but a moderate increase ia 
draught. Draught of water is, of course, practically determined 
by the depths available in the ports and docks frequented, or in 
the Suez Canal for vessels trading to the East. From the naval 
architect’s point of view increase in draught is most desirable as 
favouring increase of carrying power and economy of propulsion. 
This fact has been strongly represented by shipowners and ship 
designers, and not without result. The responsible authorities of 
many of the principal ports and of the Suez Canal have taken 
action towards giving greater depth. Otherchanges have become 
necessary on the part of dock and port authorities in consequence 
of the progress made in shipbuilding. Docks and dock entrances 
have had to be increased in size, more powerful lifting appliances 

rovided, and large expenditure incurred. There is no escape 

rom these changes if the trade of a port is to be maintained. The 
chief lesson to be learnt from past experience is that when worksof 
this character are planned it is wise to provide a large margin 
beyond the requirements of existing ships, 

Cross-channel steamers.—The conditions to be fulfilled in vessels 
designed to steam at high speed for limited periods obviously 
differ essentially from those holding good in ocean-going steamers, 
None the less interest attaches, however, to cross-channel steamers, 
and in no class has more notable progress been made. It is much 
to be desired that, at this meeting, some competent authority 
should have presented to the Association an epitome of the history 
of the steam-packet service between Dover auc the Continent. | 
cannot attempt it. So far as | am informed, the first steamer was 
placed on this route in 1821, was of 90 tons burden, 30-horse power 
nominal, and maintained a speed of 7 to 8 knots. She was built 
by Denny, of Dumbarton, engined by Robert Napier, and named 
the Rob Roy. It is interesting to note that the lineal successors 
of the builder of this pioneer vesse! have produced some of the 
most recent and swiftest additions to the cross-channel service. In 
1861-2 a notable advance was made by the building of vessels which 
were then remarkable for structure and speed, although small and 
slow when compared with vessels now running. Their designeis 
realised that lightness of hull was of supreme importance, and 
with great trouble and expense obtained steel of suitable quality. 
The machinery was of special design, and relatively light for the 
power developed. A small weight of coal and cargo had to be 
carried, and the draught of water was kept to about 7ft. Under 
then existing conditions it was a veritable triumph to attain speeds 
of 15 to 16 knots in vessels only 190ft. long, less than 25ft. broad, 
and under 350 tons in displacement. To raise the trial speed to 
21 or 22 knots in later vessels, whose design includes the improve- 
ments of a quarter of acentury, it has been found necessary to 
adopt lengths exceeding 320ft., and breadths of about 35ft., with 
engines developing 4500 to 6000 indicated horse-power, and with 
very great increase in coal consumption and cost. 

Another interesting contrast is to be found in the comparison of 
the steamers running between Holyhead and Kingstown in 1860 
and at the present time. The Leinster of 1860 was 328ft. long, 
35ft. broad, and rather less than 13ft. draught. Her trial dis- 
placement was under 2000 tons, and with 4750-horse power she 
made 17}knots. She had a steam preszure of 25lb. per square inch, 
and was propelled by paddle-wheels driven by siow-moving engines 
of long stroke. Hersuccessor of 1896 is about 30ft. greater length, 
63ft. greater breadth, and about 10 per cent. greater displacement. 
The steam pressure is 160 lb. per square inch. Forced draught i* 
used in the stokchold, Twin screws are adopted, driven by quick- 
running vertical engines of the triple-expansion typ2. Very great 
economy of coal consumption is thus secured, as compared with the 
earlier vessel, and much ers apparatus in proportion 
to the power, which is from 8000-horse power to 9000-horse power 
at the full speed of 23 knots. The hull is built of steel, and is pro- 
portionately lighter. This is a typical case, and illustrates the 
effect of improvements in shipbuilding and engineering in thirty- 
five years. The later ship probably requires to carry no greater 
load of coal than, if so great, as her predecessor, although her 
engine power is nearly double. The weight devoted to propelling 
machinery and boilers is probably not so great. Thanks to the use 
of steel instead of iron, apd to improved structural arrangements, 
the weight of bull is reduced in comparison with dimensious, and 


a longer ship is produced better adapted to the higher speed. 
Messrs, Laird, of Birkenhead, who built three of the Leinster 
class forty years ago, and have built all the new vessels, are to be 
congratulated on their complete success, Between such vessels 
designed for short runs at high speed, and requiring therefore to 
carry little coal, while the load carried exclusive of coal is trifling, 
and an ocean-going steamer of the same average speed designed 
to make passages of 3000 miles, there can prs ithe 29 be little in 
common, But equal technical skill is required to secure the 
efficient performance of both services. 1n the cross-channel 
vessel, running from port to port and under constant observation, 
conditions of working in engine and boiler-rooms, as well as 
relative lightness in scantlings of hull, can be accepted which 
would be impossible of application in the sea-going ship. These 
circumstances, in association with the small load carried, explain 
the apparent gain in speed of the smaller vessel in relation to 
her dimensions. 

Increase in size und speed of warships.—Turning from sea-going 
ships of the mercantile marine to warships, one finds equally 
notable facts in regard to increase in speed, associated with en- 
largement in dimensions and advance in propelling apparatus, 
materials of construction, structural arrangements, and form. U 
to 1860 a measured-mile speed of 12 to 13 knots was conside! 
sufficient for battleships and the largest classes of cruisers, All 
these vessels possessed good sail power, and used it freely as an 
auxiliary to steam or as an alternative when cruising or making 
passages, When armoured battleships were built —1859— the 
speeds on measured-mile trials were raised to 14 or 144 knots, and 
so remained for about twenty years. Since 1880 the speeds of 
battleships have been gradually increased, and in the latest 
types the measured-mile speed required is 19 knots, Up to 
1870 the corresponding speeds in cruisers ranged from 15 to 
16 knots. Ten years later the maximum speeds were 18 to 
184 knots in a few vessels. Since then trial speeds of 20 to 23 
knots have been attained, or are contemplated. There is, of 
course, a radical distinction between these measured-mile perform- 
ances of warships and the average sea speeds of merchant steamers 
above described. But for purposes of comparison between war- 
ships of different dates measured-mile trials may fairly be taken 
as the standard. For long-distance steaming the power developed 
would necessarily be much below that obtained for short periods, 
and with everything at its best. This is frankly recognised by all 
who are conversant with warship design, and fully allowed for in 
estimates of sea speeds. On the other hand it is possible to point 
to sea trials made with recent types where relatively high speeds 
bave been maintained for long periods. lor example, the battle- 
ship Royal Sovereign has maintained an average speed of 15 knots 
from Plymouth te Gibraltar, and the Renown has maintained an 
equal speed from Bermuda to Spithead. As instances of good 
steaming by cruisers, reference may be made to 60-hour trials 
with the Terrible, when she averaged over 20 knots, and to the run 
home from Gibraltar to the Nore by the Diadem, when she exceeded 
19 knots. Vessels of the Pelorus class of only 2100 tons displace- 
ment have made long runs at sea averaging over 17 knots. 
Results such as these represent a substantial advance in speed of 
her Majesty’s ships in recent years. Similar progress has been 
made in foreign warships built abroad as well as inthiscountry, It 
is not proposed to give any facts for these vessels, or to compare them 
with results obtained by similar classes of ships in the Royal Navy. 
Apart from full knowledge of the conditions under which speed 
trials are made, a mere statement of speeds attained is of no 
service, One requires to be informed accurately respecting the 
duration of the trial, the manner in which engines and 
boilers are worked, the extent to which boilers aro ‘‘ forced,” 
or the proportion of heating surface to power indicated, 
the care taken to eliminate the influence of tide or current, the 
mode in which the observations of speed are made, and other 
details, before any fair or exact comparison is possible between 
ships. For present purposes, therefore, it is preferable to confice 
the illustrations of increase in speed in warships to results 
obtained under Admiralty conditions, and which are fairly 
comparable. 

A great increase in size has accompanied this increase in speed, 
but it has resulted from other changes in modern types, as well as 
from the rise in speed. Modern battleships are of 15,000 to 15,000 
tons, and modern cruisers of 10,000 to 14,000 tons, not merely 
because they are faster than their predecessors, but because 
they have greater powers of offence and defence, and possess 
greater coal endurance. Only a detailed analysis, which cannot 
now be attempted, could show what is the actual influence 
of these several changes upon size and cost, and how greatly the 
improvements made in marine engineering and shipbuilding have 
tended to keep down the growth in dimensions consequent on 
increase in load carried, speed attained, and distance traversed. 
It will be noted also that large as are the dimensions of many 
classes of modern warships, they are all smaller in length and 
displacement than the Jlargest' mercantile steamers above 
described. There is nc doubt a popular belief that the 
contrary is true, and that warships exceed merchant 
ships in tonnage. This arises from the fact that merchant 
ships are ordinarily described, not by their displ t tonnage, 
but by their registered tonnage, which is far less than their dis- 
placement, Asa matter of fact, the largest battleships are only 
of about two-thirds the displacement of the largest passenger 
steamers, and from 200ft. to 300ft. shorter. The largest cruisers 
are from 100ft. to 2O00ft. shorter than the largest passenger 
steamers, and about 60 per cent. of their displacement. Jn 
breadth the warships exceed the largest merchant steamers by 
from 5ft. to 10ft. This difference in form and proportions is the 
result of radical differences in the vertical distribution of the 
weights carried, and is essential to the proper stability of the 
warships. Here we find an illustration of the general principle 
underlying all ship designing. In selecting the forms and propor- 
tions of a new ship considerations of economical propulsion cannot 
stand alone. They must be associated with other considerations, 
such as stability, protection, and manceuvring power, and in the 
final result economy of propulsion may have to be sacrificed to 
some extent in order to secure other essential qualities, 

Advantages of increased dimensions.-Before passing on it may 
be interesting to illustrate the gain in economy of propulsion re- 
sulting from increase in dimensions by means of the following 
table, which gives particulars of a number of typical cruisers, all 
of comparatively recent design :— 


No. 1. No. 2. No. 3. No.4, No. 5. 
Mean draught, feet .. .. 18 .. 23.. 264 
Displacement, tons .. 1,500 .. 8,400 .. 7,400 ..11,000 ..14,200 
Indicated horse-power for 
20 knots.. .. .. .. 6,000 .. 9,000 ..11,000 ..14,000 ..15,500 
Indicated horse-power per 
ton of displacement .. 3°3 .. 2°65 .. 1°48 .. 1°27... 1°09 


The figures given are the results of actual trials, and embody, 
therefore, the efficiencies of propelling machinery, propellers, and 
forms of the individual ships. Even so they are instructive. Com- 
paring the first and last, for example, it will be seen that while 
the displacement is increased nearly eightfold, the power for 20 
knots is only increased about 2°6 times. If the same types of 
engines and boilers had been adopted in these two vessels—which 
was not the case, of course—the weights of propelling apparatus 
and coal for a given distance would have been proportional to the 
respective powers; that is to say, the larger vessel would have 
been equipped with only 2°6 times the weight carried by the 
smaller, On the other hand, roughly speaking, the disposable 
weights, after providing for hulls and fittings in these two vessels, 
might be considered to be proportionalto their displacements. As 
a matter of fact this assumption is distinctly in favour of the 
smaller ship, Adopting it, the larger vessel would have about 
eight times the disposable weight of the smaller; while the 
demand for propelling apparatus and fuel would be only 2°6 times 
that of the smaller vessel, There would, therefore, be an enor- 


mous margin of carrying power in comparison with displac i 
the larger vessel. This might be devoted, and in fact a preer 
awd to the attainment of a speed considerab| exceeding 2 
nots—which was a maximum for the smaller vestel—partly to - 
creased coal endurance, and partly to protection and armament, 
Another interesting comparison may be made between vessels 
Nos, 4 and 5 in the preceding table, by tracing the growth in power 
necessary to drive the vessels at speeds ranging from 10 knots y 
to 22 knots, P 


No, 4. No. 5. 


Knots. Horse-power Horse-power, 

4 000 ee ee 5,000 
20 is co os eo 36,80) 


It will be noted that up to the speed of 18 knots there is g 
fairly constant ratio between the powers required to drive the two 
ships, As the speeds are increased the — ship gains, and at 
22 knots the same power is required in both ships, Tho smaller 
vessel, as a matter of fact, was designed for a maximum speed of 
204 knots, and the larger for 22 knots. Unless other qualities had 
been sacrificed neither space nor weight could have been found in 
the smaller vessel for machinery and coals corresponding to 22 
knots. The figures are interesting, however, as illustrations of the 
principle that economy of propulsion is favoured by increase in 
dimensions as speeds are raised, Going a step further, it may be 
assumed that in unsheathed cruisers of this class about 40 per 
cent, of the displacement will be required for the hull and fittings 
so that the balance, or ‘‘disposable weight,” would be about 60 
per cent., say 6600 tons for the smaller vessel, and 8500 tons for 
the larger, a gain of nearly 2000 tons for the latter. If thes 
of 22 knots were secured in both ships, with machinery and boilers 
of the same type, the larger ship would, therefore, have about 
2000 tons greater weight available for coals, armament, armour, 
and equipment, These illustrations of well-known principles have 
been given simply for the assistance of those not familiar with the 
subject, and they need not be carried further. More general treat- 
ment of the subject on experimental and theoretical in- 
oo will be found in text-books of naval architecture, but 
would be out of place in this address, 

Swift torpedo vessels.—Torpedo flotillas are comparatively recent 
additions to war fleets, The first to o boat was built by Mr, 
Thornycroft for the Norwegian navy in 1873 ; and the same gen. 
tleman built the first torpedo boat for the Royal Navy in 1877, 
The construction of the larger class, known as ‘‘ torpedo boat 
destroyers,” dates from 1893. ‘These various classes furnish some 
of the most notable examples extant of the attainment of extra- 
ordinarily high speeds for short periods, and in smooth water, by 
vessels of small dimensions, Their qualities and performances, 
therefore, merit examination, Mr. Thornycroft may justly be 
considered the pioneer in this class of work, Greatly impressed 
by the combination of lightness and power embodied in railway 
locomotives, Mr. ‘lhornycroft similar principles to the 
of small boats, and obtained remarkably speeds, 

iis work became more widely known when the results were pub- 
lished of a series of trials, conducted in 1872 by Sir Fredenck 
Bramwell, on a small vessel named the Miranda, She was only 
45ft. long, and weighed four tons, yet she exceeded 16 knots on 
trial. The Norwegian torpedo boat, built in 1873, was O/ft. 
long, 74 tons, and of 15 knots ; the first English torpedo boat of 
1877 was Sift. long, 29 tons, and attained 18) snots. Mr, 
Yarrow also undertook the construction of small swift 
vessels at a very early date, and has greatly distinguished him- 
self throughout the development of the torpedo flotilla. 
Messrs, White, of Cowes, previously well known as builders of 
steamboats for use on board ships, extended their operations to 
the construction of torpedo boats. These three firms for a con- 
siderable time practically monopolised this special class of work in 
this country. Abroad they had able competitors in Normand in 
France, Schichau in Germany, and Herreshoff in the United 
States. Keen competition led to successive improvements, and 
rapid rise in speed. During the last six years the demand fora 
fleet of about one hundred destroyers, to be built in the shortest 
possible time, involved the necessity for increasing the sources of 
supply. At the invitation of the Admiralty a considerable num- 
ber of the leading shipbuilding and engineering firms have under- 
taken, and successfully carried through, the construction of 
destroyers varying frov: 26 tc 33 knots in speed, although the 
work was necessarily of a novel character, involving many ditti- 
culties, As the speeds of torpedo vessels have risen, so have their 
dimensions increased. Within the class, the law shown to hold 
good in larger vessels applies equally. In 1877 a first-class 
torpedo boat was 8lft. long, under 30 tons weight, developed 
400-horse power, and steamed 184 knots. Ten years later the 
corresponding class of boat was 135ft. long, 125 tons weight, 
developed 1500-horse power, and steamed 23 knots. In 1897 it 
had grown to 150ft. in length, 140 to 150 tons, 2000-horse 
power, and 26 knots, Destroyers are not yet of seven years’ 
standing, but they come under the rule, The first examples— 
1893—were 180ft. long, 240 tons, 4000-horse power, and 26 to 
27 knots. They were followed by 30-knot vessels, 200ft. to Z10ft. 
long, 280 to 300 tons, 5500 to 6000-horse power. Vessels now 
in construction are to attain 32 to 33 knots, their lengths 
being about 230ft., displacements 360 to 380 tons, and engine 
power 8000 to 10,000-horse power. 

Cost has gone up with sizo and power, and the limit of progress 
in this direction will probably be fixed by financial considerations, 
rather than by constructive difficulties, great as these are as speeds 
rise. It may be interesting to summarise the distinctive features 
of torpedo vessel design. ; 

(t) The propelling apparatus is excessively light in proportion to 
the maximum power developed. Water-tube boilers are now uni- 
versally adopted, and on speed trials they are ‘‘ forced” to a con- 
siderable extent. High steam pressures are used. The engines 
are run at a high rate of revolution—-often at 400 revolutions per 
minute. (ireat care is taken in every detail to economise weight. 
Speed trials at maximum power only extend over three hours. Un 
such trials in a destroyer each ton weight of propelling apparatus 
produces about 45 indicated horse-power. Some idea of the rela- 
tive lightness of the destroyer's machinery and boilers will be 
obtained when it is stated that in a large modern cruiser with 
water-tube boilers, high steam pressure, and quick-running engines, 
the maximum power obtained on an eight hours’ trial corresponds 
to about 12 indicated horse-power per ton of engines, boilers, Xc. 
That is to say, the proportion of power to weight of propelling 
apparatus is from three and a-half to four times as great in the 
destroyer as it is in the cruiser. : 

(2) “A very large percentage of the total weight—or displace- 
ment—of a torpedo vessel is assigned to propelling apparatus. Jn 
a destroyer of 30 knots trial speed, nearly one-half the total weight 
is devoted to machinery, boilers, &c. In the swiftest cruisers of 
large size, the corresponding allocation of weight is less than 
per cent. of the displacement, and in the largest and fastest 
mail steamers it is about 20 to 25 per cent. 

(3) The torpedo vessel carries a relatively small load of fuel, 
equipment, &c, Taking a 30-knot destroyer, for example, the 
epeed trials are made with a load not exceeding 12 to 14 per cent. 
of the displacement, In a swift cruiser the corresponding load 
would be from 40 to 45 per cent., or proportionately more than three 
times as great. What this difference means may be illustrated b 
two statements, If the load were trebled, and the vessel correspond- 
ingly increased in draught and weight, the speed attained with 
the same maximum power would be about three knots less. If, on 
the other hand, the vessel were designed to attain 30 knots on trial 
with the heavier load, her displacement would probably be increased 
about 70 to 80 per cent. , 

(4) The hull and fittings of the torpedo vessel are exceedingly 


light in relation to the diméusions and engine power, For many 
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arts of the structure steel of high tensile strength is used. 
Mproughout the utmost care is taken to economise weight. Jn 
smal) vessels, for special service, many conditions can be accepted 
hich would be inadmissible in larger sea-going vessels. The 
: ult of all this care is the production of hull-structures having 
= Je general strength, but very little local strength ; but not- 
standing all the accidents of navigation and collisions that 
have oecurred in this class of vessel—and they have not been few 
not oné has yet foundered at sea. 

'These conditions are essential to the attainment of very high 
speeds for short periods. ‘They resemble the conditions ruling the 
design of cross-ch 1 st 8, so far as relative lightness of 

lling apparatus, small load, and light scantlings are con- 
oT ial differences lie in th irements f 
varned. ‘The essential differences lie in the requirements for 
” nger accommodation as compared with the requirements for 
armament of the torpedo vessel. No one has yet proposed to 
extend the torpedo vesse) system to sea-going ships of large dimen- 
sons. Very similar conditions for the propelling apparatus have 
een accepted in a few cruisers of considerable dimensions, 
wharein high speeds fur short periods were required. It is, how- 
ever, unquestionable that in many ways, and particularly in regard 
to machinery design, the construction of torpedo vessels has 

ly inflaenced that of larger ships, 
greatly 

Qae important consideration must not be overlooked. For 
short-distance steaming at high speeds economy in coal consump- 
tion is of little practical importance, and it is all-important to 
secure lightness of propelling apparatus in relation to power. For 
long-distance steaming, on the contrary, economy in coal con- 
sumption is of primary importance ; and savings in weight of 
propelling apparatus, even of considerable amount, may be un- 
desirable if they involve increased coal consumption. Differences 
of opinion prevail as to the real economy of fuel obtainable with 
boilers and engines such as are fitted to torpedo vessels, C'aims 
are made for some vessels which represent remarkable economy. 
Only enlarged experience can settle these questions, Endurance 
hee an important quality in sea-going ships of large size ; not 
merely in structures, but in propelling apparatus. ‘lhe extreme 
lightness essential in torpedo vessels obviously does not favour 
endurance, if high powers are frequently or continuously required. 
Still it ptocy = denied that the results obtained in torpedo 
vessels show such a wide departure from those usual in sea-going 
ships as to suggest the ibility of some intermediate type of 
propelling apparatus applicable to large sea-going ships, end secur- 
ing sufficient durability and economy of fuel iu association with 
further savings of weight. 

The Parsons turhbo-motor.--The steam turbo-motor, introduced 
by Mr. Charles Parsons, is to be described by the inventor during 
these meetings ; but it is impossible for me to pass ic over in this 
review without a brief notice. This rotary engine, with its very 
high rate of revolution, reduces the weights of machinery, shafting, 
and propellers greatly below the weight required in the quickest 
running engines of the reciprocating type. This reduction in the 
proportion of weight to power carries with it, of course, the possi- 
bility of bigher speed in a vessel of given dimensions, and when 
large powers are employed the absolute gain is very great. An 
illustration of this has been given by Mr, Parsons in the Turbinia, 
That remarkable vessel is 100ft. long, and of 444 tons displacement. 
bat she has attained 33 to 34 knots in short runs. There are three 
shafts, each carrying three screw propellers, each shaft driven by 
asteam turbine making over 2000 revolutions at full speed, when 
an aggregate of more than 2000-horse power is developed. A 
water-tube boiler of special design supplies steam of 175 lb. 
pressure, and is exceptionally light for the steam produced, being 
highly forced. The whole weight of machinery and boilers is 
22 tons ; in other words, about 100-horse power indicated is pro- 
daced fur each ton weight of propelling apparatus. This is rather 
more than twice the proportion of power to weight as compared 
with the lightest machinery and boilers fitted in torpedo boats and 
destroyers. It will be noted that in the Turbinia, as in the 
destroyers, about half the total weight is devoted to propelling 
apparatus, and in both instances the load carried is relatively 
suisll, ‘Tbe secret of the extraordinary speed is to be found in the 
extreme lightness of oan apparatus, and small load. No 
doubt in the Tarbinia lightness has been pushed further than it 
would be in vessels of larger size and greater power. In such 
vessels a lower rate of revolution would probably be accepted, 
additional motors would be fitted for manwuvring and going 
astern, boilers of relatively greater weight would be adopted, and 
other changes made. But after making ample allowance for all 
such increases in weight, it is unquestionable that considerable 
economies must be possible with rotary engines, ‘Two other vessels 
of the destroyer type with turLo-motors—one for the Royal Navy— 
are now approaching completion. Their trials will be of great 
interest, as they will furnish a direct comparison with vessels of 
similar size and form, fitted with similar boilers and driven by 
reciprocating engines, 

Oa the side cf coal consumption Mr. Parsons claims at least 
equality with the best triple-expansion engines. Into the other 
advantages attending the use of rotary engines it is not necessary 
now toenter. Reference must be made, however, to one matter 
in which Mr, Parsons has done valuable and original work. In 
torpedo vessels of high speed the choice of the most efficient 
propellers has always been a matter of difficulty, and the solution 
of the problem has in many instances involved extensive experi- 
mental trials. By means of alterations in propellers alone very 
large increases in speed have been effected ; and, even now, there 
are difficulties to be faced. When Mr. Parsons adopted the extra- 
ordinary speed of revolution just named for the Turbinia, he 
went far beyond all experience and precedent, and had to face 
unknown conditions, He bas found the solution, after much 
patient and original investigation, in the use of multiple screws 
of small diimeter. His results in this direction are of general 
interest to al) who have to deal with screw propulsion. Such 
radical changes in propelling machinery as are involved in the 
adoption of turbo-motors must necessarily be subjected to 
thorough test before they will be widely adopted. The experi- 
ment which the Admiralty are making is not on a small scale as 
regards power. Although it is made in a destroyer, about 10,000- 
horse power will proba be developed, and a corres’ 

h speed attained. It may well happen that from this 
experiment very far-reaching effects may follow. Mr. Parsons 
himself has prepared many designs illustrating various applica- 
tions of the system to sea-going cross-channel and special 
Service vessels, Where shallowness of draught is unavoidable, 
the small diameter of the screws possible with the quick-running 
torbines is clearly an important matter. 

Compurisons between large and small vesseis.—It bas been shown 
that the attainment of very high s s by vessels of small size 
involves many conditions not applicable to large sea-going steam- 
ships, But it is equally true that in many ways the trials of small 
swift vessels constitute model experiments, from which interesting 
information may be obtained as to what would be involved in 
driving ships of large size at speeds much exceeding any of which 
we have experience, When the progressive steam trials of such 
small vessels can be studied, side by side with experiments made 
on models to determine their ‘resistance at various speeds, then 
the fullest information is obtained, and the best guide to progress 
Secured, This advantage, as has been said, we owe to William 
Froude. His contributions to the “Reports” of the British 

ciation are classics in the literature of the resistance and pro- 
ulsion of ships, In 1874 he practically exhausted the subject of 
Tictional resistance so far as it is known, and his presidential 
address to this section in 1875 dealt fully and lucidly with the 
modern or stream-line theory of resistance. No doubt there would 
advantage in extending Froude’s experiments on frictional 
resistance to greater lengths and to ship-shaped forms. It is 
Probable also that dynamometric determinations of the 
Tes'stance experienced by ships of modern forms and con- 


‘siderable size when towed at various speeds would be of 
value if they coyld be conducted. These extensions of 


what Froude accomplished are not easily carried out, and in this 
country the pressure of work on shipbuilding for the Royal Navy 
has for many years past taxed to the utmost limits the capacity 
of the Admiralty experimental establishment, so ably superin- 
tended by Mr, R. E. Froude, allowing little scope for purely 
scientific investigations, and making it difficult to deal with the 
numerous experiments incidental to the designs of actual ships, 
Now that Holland, Russia, Italy, and the United States have 
equipped experimental establishments, while Germany and France 
are taking steps in that direction, we may hope for extensions of 
purely scientitic work and additions to our knowledge. In this 
direction, however, I am bound to say that much might be done 
if experimental establishments capable of dealing with questions 
of a general nature relating to resistance and propulsion were 
added to the equipment «f some of our universities and colleges, 
Engineering laboratories have been multiplied, but there is as yet 
no example of a model experimental tank devoted to instruction 
and research, 

It is impossible, and possibly is unnecessary, to attempt in this 
address any account of Froude’s ‘‘scale of comparison ” between 
ships and models at “‘ corresponding speeds.” But it may be of 
interest to give a few illustrations of the working of this method, 
in the form of a contrast between a destroyer of 300 tons, 212ft. 
long, capable of steaming 30 knots an hour, and a vessel of similar 
form enlarged to 765ft. in length and 14,100 tons. The ratio of 
dimensions is here about 3°61:1, the ratio of displacements is 
47:1, and the ratio of corresponding speeds is 1°9:1. To 12 
knots in the small vessel would ccrrespond 22°8 knots in the 
large vesse), and the resistance experienced by the large vessel 
at 22°8 knots — neglecting a correction for friction — should 
be forty-seven times that of the small vessel at 12 knots. By 
experiment this resistance for the small vessel was found 
to be 1°8 ton. Henvs, for the large vessel at 22°8 knots, the 
resistance should be 84°6 tons, This would correspond to an 
‘effective horse-power ” of over 13,000, or to about 26,000 indi- 
cated horse-power. The frictional correction would reduce this 
to about 25,000-horse power, or about 1°8-horse power per ton. 
Now, turning to the destroyer, it is found experimentally that at 
22°8 knots she experiences a resistance of about eleven tons, 
corresponding to an effective horse-power of over 1700-horse power 
and an indicated horse-power of about 3000-horse power; say, 
10-horse power per ton. or nearly five and a-half times the power 
per toa required in the larger vessel. This illustrates the economy 
cf propulsion arising from increased dimensions, Applying the 
same process to a speed of 30 knots in the large ship, the corre- 
_— ep in the small ship is 15°38 knots. Her resistance at 
that speed is «xperimentally determined to be 3°5 tons, and the 
resistance of the large ship at 30 knots, neglecting frictional cor- 
rection, is about 165 tons. The effective horse-power of the large 
ship at 39 knots is, therefore, about 34,000-horse power, corre- 
sponding to 68,000-horse power indicated. Allowing for the fric- 
tional correction, this would drop to abuut 62,000-horse power, or 
4°4-horse power per ton. For the destroyer at 30 knots the resist- 
ance is about 174 tons; the effective borse-power is 3600-horse 
power, and the indicated horse-power about 6000-horse power, 
or 20-horse power per ton—nearly five times as great as the 
corresponding power for the large ship. But while the destroyer 
under her trial conditions actually reaches 30 knots, it is certwia 
that in the large ship neither weight nor space could be found for 
machinery and boilers of the power required for 30 knots, and 
of the types usually adopted in large cruisers, in association with 
an adequate supply of fuel. The explanation of the methods by 
which the high speed is reached in the destroyer has already been 
given. Her propelling apparatus is about one-fourth as heavy in 
relation to its maximum power, and ber load is only about one- 
third as great in relation to the displacement, when compared 
with the corresponding features in the cruiser. 

The earlier theories of resistance assumed that the r2sistance 
experienced by ships varied as the square of the speed. We now 
know that the frictional resistances of clean-painted surfaces of 
considerable length vary as the 1°83 power of the speed. This 
seems a small d fference, but it is sensible in its effects, causing 
a reduction of 32 per cent. at 10 knots, nearly 40 per cent. at 
20 knots, and 42 per cent. at 25 knots, On the other hand, it is 
now known that the laws of variation of the residual or wave- 
making resistince may depart very widely from the law of the 
square of the speed, and it may be interesting to trace fur the 
typical destroyers how the resistance actually varies. ‘ake first 
the total resistance. Up to 11 knots it varies nearly as the square 
of the speed ; at 16 knots it has reached the cube; from 18 to 
20 knots it viries as the 3°3 power. Then the index begins to 
diminish ; at 22 knots it is 2°7; at 25 knots it has fallen to the 
square ; and from thence to 30 knots it varies practically as does 
the frictional resistance. The residual resistance varies as the 
square of the s up to 11 knots; as the cube, at 125 to 13 
knots ; as the fourth power, about 144 knots ; and at a higher 
rate than the fifth power at 18 knots. Then the index begins to 
fall, reaching the square at 24 knots, and falling still lower at 
higher speeds. It will be seen, therefore, that when this small 
vessel has been driven up to 24 or 25 knots by a large relative 
expenditure of power, further increments of speed are obtained 
with less proportionate additions to the power. 

Passing from the destroyer to the cruiser of similar form but 
of 14,100 tons, and once more applying the scale of comparison, it 
will be seen that to 25 knots in the destroyer corresponds a speed 
of 474 knots in the large vessel. In other words, the cruiser 
would not reach the condition where further increments of speed 
are obtained with comparatively moderate additions of power until 
she exceeded 47 koots, which is an impossible speed for such a 
vessel under eaisting conditions. The highest speeds that could 
be reached by the cruiser with propelling apparatus of the lightest 
type yet fitted in large sea-going ships would correspond to speeds 
in the destroyer, for which the resistance is varying as the highest 
power of the speed. These are suggestive facts, Frictional re- 
sistance, as is well known, is a most important matter in all 
classes of ships and at all speeds. Even in the typical destroyer 
this is so. At12 knots the friction, with clean-painted bottom, 
represents 80 per cent. of the total resistance ; at 16 kno‘s 70 per 
cent. ; at 20 knots a little less than 50 per cent.: and at 30 knots 
45 per cent. If the coefticient of friction were doubled, and the 
maximum power developed with equal efticiency, a loss of speed 
of fully 4 knot: would result, In the cruiser of similar form the 
friction represents 90 per cent. at 12 knots, 85 per cent, at 16 
knots, nearly 89 per cent. at 20 knots, and over 70 per cent. at 23 
knots. If the coefficient of friction were doubled at 23 knots, 
and the corresponding power developed with equal etticiency, the 
loss of speed would approximate to 4 knots. These illustrations 
only confirm general experience that clean bottoms are essential 
to economical propulsion and the maintenance of speed, and that 
frequent docking is necessary in vessels with bare iron or steel 
skins which foul in a comparatively short time. 

Possibilities of further increase in speed.—From the facts above 
mentioned it is obvious that the increase in speed which has been 
effected is the result of many improvements, and has been 
accompanied by large additions to size, engine power, and cost. 
These facts do not discourage the inventor, who finds a favourite 
field of operation in schemes for attaining speeds of 50 to 60 knots 
at sea in vessels of moderate size, Sometimes the key to this 
remarkable advance is found in devices for reducing surface 
friction by the use of wonderful lubricants to be applied to the 
wetted surfaces of ships, or by interposing a layer of air between 
the skins of ships and the surrounding water, or other departures 
from ordinary practice. If these gentlemen would ‘‘ condescend 
to figures” their estimates or guesses would be less sanguine. In 
many cases the proposals made would fail-to produce any sensible 
reduction in resistance ; in others it would increase resistance. 
Other proposals rest upon the idea that resistance may be largely 
reduced by adopting novel forms, departing widely from ordinary 
ship shapes, Very often small-scale experiments, made in an 
unscientific and inaccurate manuer, are adduced as proofs of tle 


advantages claimed. In other instances mere assertion is thought 
sufficient. Ordinarily no regard is had to other considerations, © 
such as internal capacity, structural weight and strength, stability, 
and seaworthiness. Most of these proposals do not merit serious 
consideration. Any which seem worth investigation can be dealt 
with simply and effectively by the method of model experiments, A 
striking example of this method will be found in the usual form of 
a parliamentary paper—No. 313 of 1873—containing a report made 
by Mr. William Froude to the Admiralty, Those interested in the 
subject will find therein much matter of special interest in connec- 
tion with the conditions attending abnormally high a. It 
must suffice now to say that ship-shaped forms are not likely to be 
superseded at present. 

most prolific inventions are those connected with supposed 
improvements in propellers, One constantly meets with schemes 
guaranteed by the proposers to give largely increased efficiency 
and corresponding additions to speed. Variations in the numbers 
and forms of screws or paddles, the use of jets of water or air 
expelled by special apparatus through suitable openings, the 
employment of explosives, imitations of the fins of fishes, and 
numberless other departures from established practice, are con- 
stantly being proposed. Asa rule, the ‘‘inventors ” have no intimate 
knowledge of the subject they treat, which is confessedly one of 
great difficulty. When experiments are adduced in support of 
proposals they are almost always found to be inconclusive and 
inaccurate. More or less mathetatical demonstrations find 
favour with other inventors, but they are not more satisfactory 
than tbe experiments. An air of great precision commonly per- 
vades the statements made as to possible increase in efficiency or 
speed. I have known cases where probable speeds with novel 
propellers have been estimated—or guessed—to the third place of 
decimals. In one such instance a trial was made with the new 
propeller, with the result that, instead of a gain in efficiency, 
there was a serious loss of speed. Very few of the proposals 
made have merit enough to be subjected to trial. None of them 
can possibly give the benefits claimed. It need hardly be added 
that, in speaking thus of so-called ‘‘inventors,” there is no 
suggestion that improvement has reached its limit, or that 
further discovery is not to be made. On the contrary, in regard 
to the forms of ships and p-opellers, continuous investigation is 
proceeding, and successive advances are being made. From the 
nature of the case, however, the difficulties to be surmounted 
increase as speeds rise; and a thorough mastery of the past 
history and present condition of the problems of steamship 
design and propulsion is required as a preparation for fruitful 
work in the nature of further advance. 

It would be idle to attempt any predictions as to the character- 
istic features of ocean navigation sixty years hence. Radical 
changes may well be made within that period. Confining attention 
to the immediate future, it seems probable that the lines of advance 
which I have endeavoured to indicate will remain in use. Further 
reductions may be anticipated in the weight of propelling apparatus 
and fuel in proportion to the power developed ; further savings in 
the weight of the hulls, arising from the use of stronger materials 
and improved structural arrangements, improvements in form, and 
enlargement in dimensions. If greater drau.hts of water can be 
made possible, so much the better for carrying power and speed. 
For merchant vessels commercial considerations must govern the 
final decision ; for warships the needs of naval warfare will prevail. 
It is certain that scientific methods of procedure and the use of 
model experiments on ships and propellers will become cf increased 
importance. Already avenues for further progress are being 
opened. For example, the use of water-tube boilers in recent 
cruisers and battleships of the Royal Navy has resulted in saving 
one-third of the weight necessary with cylindrical boilers of the 
ordinary type to obtain the same power, with natural draught in 
the stokehoids. Differences of opinion prevail as to the policy of 
adopting particular types of water-tube boilers ; but the weight of 
opinion is distinctly in favour of some type of water-tube boiler in 
association with the high steam pressures now in use. Greater 
safety, quicker steam raising, and other advantages as well as 
economy of weight can thus be secured. Some types of water- 
tube boilers would give greater saving in weight than the particular 
type used in the foregoirg comparison with cylindrical boilers, 
D fferences of opinion prevail also as to the upper limit of steam 
pressure which can with advantage be used, taking into account 
all the conditions in both engines and boilers. From the nature 
of the case, increases in pressure beyend the 160 1b. to 180 lb. per 
square inch commonly reached with cylindrical boilers cannot have 
anything like the same effect upon economy of fuel as the corre- 
sponding increases have had, starting from alower pressure. Some 
authorities do not favour any excess above 250 1b. per square inch 
= _ boilers, others would go as bigh as 300lb., and some still 

igher. 

Passing to the engine-rooms, the use of higher steam pressures 
ard greater rates of revolution may and probably will produce 
reductions in weight compared with power. The use of stronger 
materials, improved designs, better balance of the moving parts, 
and close attention to details have tended in the same direction 
without sacrifice of strength. Necessarily there mist be a suffi- 
cient margin to secure both strength and endurance in the motive 
power of steamships, Existing arrangements are the outgrowth 
of large experience, and new departures must be carefully 
scrutinised. The use of rotary engines, of which Mr. Parsons’ 
turbo-motor is the leading example at present, gives the prospect of 
still further economies of weight. Mr. Parson’s is disposed to think 
that he could about halve the weights now required for the engines, 
shafting, and propellers of an Atlantic liner, while securing proper 
strength and durability. If this could be done in association with 
the use of water-tube boilers it would effect a revolution in the 
design of this class of vessel, permitting higher speeds to be reached 
without exceeding the dimensions of existing ships. It does not 
appear probable that, with coal as the fuel, water-tube boilers will 
surpass in economy the cylindrical boilers now in use ; and skilied 
stoking seems essential if water-tube boilers are to be equal to the 
other type in rate cf coal consumption. The general principle 
holds good that as more perfect mechanical appliances are intro- 
duced, so more skilled and disciplined management is required in 
order that the full benefits may be obtained. In all steamship - 
performance the ‘‘ human factor” is of great importance, but its 
importance increases as the appliances become more complex. In 
engine-rooms the fact has been ised and the want met. 
There is no reason why it should not be similarly dealt with in the 
boiler-rooms, 

Liquid fuel is already substituted for coal in many steamships. 
When sufficient quantities can be obtained it has many obvious 
advantages over coal, reducing greatly manual labour in embark- 
ing supplies, conveying it to the boilers, and using it as fuel. 
Possibly its advocates have claimed for it greater economical 
———— over coal than can be supported by the results of 
extended experiment, Even if the saving in weight for equal 
evaporation is put as low as 30 per cent. of the corresponding 
weight of coal, it would amount to 1000 tons on a first-class 
Atlantic liner. This saving might be utilised in greater power and 
higher speed, or in increased load. There would be a eubstantial 
saving on the stokehold staff. At present it does not appear that 
adequate supplies of liquid fuel are available. Competent autho- 
rities here and abroad are giving attention to this question, and to 
the development of supplies. If the want can be met at prices 
justifying the use of liquid fuel, there will undoubtedly be a 
movement ijn that direction. 

Stronger materials for the construction of hulls are already avail- 
able. They are, however, as yet but little used, except for special 
classes of vessels, Mild steel has taken the place of iron, and 
effected considerable savings of weight. Alloys of steel with 
nickel and other metals are now made, which give strength and 
rigidity much superior to mild steel, in association with ample 
ductility. For destroyers and torpedo boats this stronger material 
is now largely used. It has also been adopted for certain important. 
parts of the structures of recent ships in the Royal Navy. Of 
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course, the stronger material is more costly, but its use enables 
sensible economies of weight to be made. It bas been estimated, 
for example, that in an Atlantic liner of 20 knots average speed 
about 1000 tons could be saved by using nickel steel instead of mild 
steel. This saving would suffice to raise the average speed more 
than a knot, without varying the dimensions of the ship. Alloys | 
of aluminium have also been used for the hulls or portions of the 
hulls of yachts, torpedo boats, and small vessels. Considerable 
savings in weight have thus been effected. On the other hand, 
these alloys have been seriously corroded when exposed to the 
action of the sea water, and on that account are not likely to be 
extensively used. Other alloys will probably be found which will 
be free from this defect, and yet unite lightness with strength to 
a remarkable degree. Other examples might be given of the fact 
that the metallurgist has by no means exhausted his r , and 


pueens st | 
! 


PROPOSED BRIDGE OVER THE TYNE. | panels will have a length of 23ft. 9in. Th : 
| span between the ends of the river arms ot thenen — 


Some six and a-half years ago the Corporations of New- | levers ; the connecting girders will be 36ft. apart fron 
castle and Gateshead appointed Bridge Committees to con- | to centre, and they will have an effective depth of 20ft — 
sider the question of an additional bridge to connect the two | length of the panels in this case will be 20ft, . 
towns, and to form a further direct high-level means of com- | girders, of 120ft. independent span on both the Newoasn 
munication between Northumberland and Durham. As long | Gateshead sides, will have the same dimensions as th anne 
ago as six years the plans of the proposed bridge were in the | the central suspended span. The main girders of the 1g _ 
hands of the committees, and we understand that they have = on the Newcastle side will have a bearing of aboy ti roy 
undergone but slight alteration since that time, the inter- | they will be 36ft. apart from centre to centre, will hay at, 
vening period having been occupied by negotiation by | effective depth, and the panels will be 23ft. Gin. loug. = 


| the committees—“ a work,” we are told, “ entailing years of | the girders are all to be braced together on either the horj 


untiring industry and patience.” At last, however, it would | zontal, lateral, or the sway-bracing systems, or by means of 
seem that the matter was really coming to a definite head, | combination of these systems. As regards the flooring of the 


Detum 100 F* Below Ordnance Datum 
Fig. i—SIDE ELEVATION OF PROPOSED BRIDGE OVER THE TYNE 


that the shipbuilder may look to him for continued help in the 
struggle to reduce the weights of floating structures. 
It is unnecessary to amplify what has already been said as to 
ible increase in the efficiency and types of propellers, With 
imited draught, as speeds increase and greater powers have to be 
utilised, multiple propellers will probably come into use. Mr. 
Parsons has shown how such problems may be dealt with; and 
other investigators have done valuable work in the same direction. 
In view of what has happened, and is still happening, it is practi- 
cally certain that the dimensions of steamships have not yet attained 
amaximum. Thanks to mechanical appliances, the largest ships 
built, or to be built, can be readily steered and worked. In this 
particular difficulties have diminished in recent years notwithstand- 
ing the great growth indimensions, Increase in length and weight 


avour the better maintenance of speed at sea. The tendency, 
therefore, will be to evengreaterregularity of service thanat present. 
(Juicker passages wil] to some extent diminish risks, and the chance 
of breakdown will be lessened if multiple propellersare used. Even 
now, with twin screws, the risk of total breakdown is extremely 
small, 

Whatever may be the size and power of steamships there must 
come times at sea when they must slow down, and wait for better 
weather. But tke larger and longer the vessel the fewer will be 
the occasions when this precaution need be exercised. It must 
never be forgotten that as ships grow in size, speed, and cost, so 
the responsibilities of those in charge increase. The captain of 
a modern steamship needs remarkable qualities to perform his 
multifarious duties efficiently. The chief engineer must have 
great powers of organisation as we]] as good technical knowledge, 
to control and utilise most advantageously the men and machinery 
in his charge. Apart from the ceaseless care, watchfulness, and 
skill of officers and men, the finest ships and most perfect 
machinery are of little avail. The ‘human factor” is often for- 
gotten, but is all-important. Let us hope that in the future as in 
i :~ as responsibilities increase so will the men be found to 

em, 


TIN-PLATE CONCILIATION BoarD.—The first meeting was held | 


in Swansea on Tuesday, Mr. Trubshaw, of Llanelly, presiding, 
when an excellent tone was observed, and matters of great 
moment discussed. Some of these were connected with the 1874 
list, which comes into operation on the Ist ult. Uniformity was 


held to be desirable, and as several departments had come into 


action since the formation of the list, such as the sheetings mills, 
it was decided to recc d a committee to be formed amongst 


the men for discussing prices, and when that was done arrange a | 


conference with a committee of employers. 


PewTER Pots.—The finest quality of more modern English pewter, 
known as plate-metal, and used, as its name implies, for plates and 
dishes, was composed of 112 parts of tin, alloyed with six or seven 
parts of regulus of antimony. It is customary for many to sneer 
at Britanpia metal, but it should be remembered that it is the 
nearest approach to best plate pewter of bygone times, for it con- 
tains no lead. A second quality of pewter, called trifle, is that used 
for public-house pewter pots. This is tin alloyed with lead. 
English pewter seems to have always had a good name for quality. 
This was due to the rules under which the workmen were bound 
down. No outsiders, unless they had been properly apprenticed, 
or were lawful workmen, were allowed to meddle with he pewter 
trade. No counterfeit or base pewter was allowed to be made, 
and in the fifteenth century chargers, platters, dishes, saucers, and 
bowls had to be made of a specified weight. Another salutary 
rule after 1504 was that pewter had to be marked by the makers 
as a guarantee of their work. English pewterers were forbidden 
to work at their craft elsewhere than in England, under 
penalty of losing the privilege of being Englishmen. Workshops 
where pewter was made were inspected five times per annum, and 
sellers of defective ware, or of ware unstamped and of inferior 
metal, were fined. The chief users of pewter for a long time were 
the ecclesiastical authorities, both for use in their churches and in 
their religious foundations, Pewter took its place side by side 
with gold and silver, as being a metal suitable for making of | 
chalices, patens, and other vessels, Early chalices were made of | 
wood, horn, marble, glass, copper, and lead, but wood and marble | 
dropped out of use, as they were too porous; marble, like glass, was | 
too fragile ; while bronze, copper, and lead, were found to affect | 
the wine injuriously.— Architectural Revie. 


| for the committees have reported to their Corporations, and | bridge, there will be cross girders with plate webs placed 
| have submitted the plans which we are now enabled to repro- | panel length apart. These will support longitudinal plate 
| duce and describe. | girders, 7ft. Yin. apart from centre to centre, and on the to 
The design of the bridge is that of Messrs. Sandeman and | of these will come rolled steel cross joists carrying the buckled 
| Moncrieff, of Newcastle, and it is of the cantilever type. Its steel plates before mentioned. The piers and abutments are 
main feature is that, as proposed, there will be one central span | to be of masonry. For the foundations of the main piers 
| carried on piers situated on either bank of the Tyne, so that in | under the cantilevers there will be steel caissons, filled with 
| no way will navigation in the river be impeded. This span | concrete. In excavating for these it will be necessary to use 
| will be 500ft. in length, and its underside will be 82ft. 6in. | compressed air, and the excavation will be carried down to 
| above high-water level of ordinary spring tides, which is the | an estimated depth of 65ft. below quay level, or about 6oft, 
| same height as the existing high-level bridge of the North- | below high water of ordinary spring tides. 
| Eastern Railway Company. On either side of this central; The bridge will start from Pilgrim-street, on the Newcastle 
span will come a span of 190ft.; then, on the Newcastle side, | side, and stretch in a straight line to High-street in Gates. 
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there are to be two further spans of 167{t. and 120ft. respec- ; head. With its approaches, it will be some 1650ft. long. 

tively, and on the Gateshead side, one span of 120ft. The | The entire cost, including the amount necessary to buy 

spans in each case are given from the centres of the piers. | up the required land, is estimated at £560,000. Of this sum, 
| The bridge is intended for pedestrians, horse traffic, and tram | Gateshea would probably have to pay £75,000 and New- 
_lines, of which there will be two--probably electrically | castle £250,000 in acquiring land. Some of the property 
' worked. The roadway will have a clear width of 33ft., and | purchased, however, could be resold or relet, and this it is 
will be paved with wood blocks set on concrete, carried on | calculated will reduce the actual price paid for the bridge to 

steel buckled plates. Its safe working Joad has been calcu- | £400,000. The structure would be erected from both banks 

lated on a basis of a crowd weighing 1201b. to the square | simultaneously, would in no way interfere with navigation, 

foot, or the whole road full of vehicles weighing 40 tons on and would take some three years to complete. Lifts are to be 

four wheels; traction engines and steam rollers will therefore provided, by means of which passengers may be taken from 

be able to use it, On either side of the roadway there isto the quay level to the bridge, and vice versd. It is cer. 

tain that there is great 

need of such a means of 
communication. Probably 
as many as from 20,000 to 
25,000 are daily using the 
swing bridge now. A no 
inconsiderable percentage 
of these have to descend 
from high-level to cross the 
bridge, and then climb 
i j again on the opposite side 
{ of the river. To these the 
new bridge will be of 
great service ; and be- 
sides this, many will use 
the new bridge in prefer- 
ence to attempting to cross 
i by the swing bridge, and 
finding their passage stop- 


©. 


as 


Our illustrations, Figs. 1 
| and 2, show a side eleva- 
tion of the proposed bridge, 
! looking down stream, and 
a plan view, from which 
= can be seen the exact posi- 
tion the bridge will occupy, 
having regard to the por- 
Part Elevation of Main Cantilever i will connect. 
at (7 feet Sins Prom of asia Per Figs. 3 and 4 show a 
Fig. 3 Fig. 4 general cross section and 
a part elevation of the 
PROPOSED BRIDGE OVER THE TYNE a cantilever _respec- 
tively. The link-and-pin 
be a footpath 10ft. wide, carried outside the main girders on | construction, as illustrated, is that which the designers ret 
prolonged cross girder ends. These will be formed of con- | kept in view, but its adoption has not been definitely deci : 
crete surfacing and bottoming on steel buckled plates, and | upon, in the event of the Corporations proceeding gee the 
will be protected on their outsides by steel lattice fences. scheme. For the present moment, therefore, it is sti Fon 
These are to carry a dense crowd weighing 1401b. to the | open question whether, if it is to be built at all, the ee ge 
square foot. The combined width of the roadway and two | will be of the link-and-pin type, or whether it will be an 
pathways will therefore be 53ft. The centre of the roadway | entirely riveted structure. i 
is to come 640ft. east of the centre line of the existing high- | The matter came before the Newcastle and Gates . 
level bridge. The swing bridge will therefore come between Town Councils on the 6th inst. The former adopted t : 
the two high-level bridges. | report of the committees which have acted together as a Jered 
e main cantilevers will be 36ft. apart from centre to | committee by 26 votes to 20. The latter, however, decide 
centre ; there will be 80ft. effective depth over the main piers, | not to adopt it, but to remit the whole question to a com- 
and 20ft. effective depth at the ends of the arms. The mittee composed of the entire membership of the Corporation. 


*} 
Ceneral Cross Section of Main Cantilever 
at (7 feet 3ins from centre of Muin Pier. 
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HYDRAULIC WORKING VALVE 
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Section Through 56 
Fig.3. 


BRINDLEY’S HYDRAULIC WORKING VALVE. 


Tue above illustration on an ingenious invention in 
pressure valves destined for use with heavy hydraulic 
machinery, including forging presses worked on the “ circu- 
lating system,” and otherwise. It embodies the principle of 
the pilot valve working in conjunction with a large valve, 
which principle is, of course, not new in itself, but the 
inventor claims that by his particular application he has 


arrived at having a more complete control over the pressure ae 


fluid than is the case with any other system. Another 

feature possessed by this valve is that it is capable of the 

most rapid and accurate manipulation by means of a single 

hand lever. Again, its operation obtains a quick motion in 

opening the valves, and a comparatively slow motion in closing 

them, which has the advantage of obviating shock to the 

pipes, which has so often proved a source of great trouble in 

hydraulic plant, more especially when worked on the accu- 

mulator principle. The shock to the piping is further 

reduced by an air cushion formed by the space between the 

enlarged piston diameter of exhaust and pressure valves. 

Finally, it is claimed that as the operation of this valve is in 

no way dependent on gravity, it can be worked in any posi- 

tion—a fact which widens the range of the uses to which it 

can be put. It consists of a main casing with pressure 

inlet, as shown to the right of the engraving, and pressure 

outlet from the valve to the machine, also on the right, but 

below and at right angles to the inlet. The construction of | 
the main pressure and main exhaust valves is practically | 
identical, and is plainly indicated by the drawing, which | 
shows the former exposed. The action of the spiral spring | 
above each gives a lifting tendency to the valves when other | 
agencies are removed. The auxiliary or pilot valve, one of | 
which also is exposed for purposes of illustration, has two | 
stems, the one of smaller diameter extending up through | 
the cover, and the larger one downwards until its end comes 

im contact with a cam mounted on the lever spindle. This | 
cam has the effect of raising the valve when the hand lever | 
1s operated. The construction of the pilot valve to the | 
exhaust pressure valve is identical with that just described. | 
The various chambers are connected by passages of small | 
diameter passing through the valves, as shown by the dotted | 
lines, the passages in the exhaust valve being somewhat 
smaller than those of the pressure valve. The valves are 
operated in the following manner:—When the lever is 
vertical all valves are closed, the pressure liquid is admitted 
through the small passages in the exhaust valve, which, 
being closed, cannot relieve itself. When the lever is thrown 
to the left, the pilot valve is raised, and the pressure is con- 
veyed to the valve chamber through the small passages in 
the pressure valve, and these being of considerably larger 
diameter than those in the exhaust valve, the spring plus 
the seat pressure raises the pressure valve and conveys the 
power to the mechanism instantaneously and without shock. 
To shut off the pressure it is only necessary to reverse the 
lever. The difference in the diameters of the upper and 
lower stems of the pilot valve will insure its closing, irre- 
Spective of the influence of gravity. 

The inventor of this valve is Mr. H. S. B. Brindley, con- 
sulting engineer, of 3, Awoicho, Akasaka, Tokyo, Japan, who 
Is Messrs. Vickers, Sons, and Maxim’s technical represen- 
tative in that country. He was for many years manager to 
Messrs. Berry, of Leeds, the hydraulic engineers, and has 
designed a great deal of hydraulic plant for the Japanese 
Government, dockyards, and arsenals, in the course of which 


Work his patent hydraulic working valve was evolved. 


centrated pulverising and crushing power upon the material 
to be ground. The powdered material so obtained then passes, 
by its own gravity, through fine grids which are fixed in the 
outer edge of the mill, on to interchangeable sieves which 
are fastened round its outer circumference. These sieves 
are so arranged that the coarser materials, which will not 
pass through their meshes, are collected in fixed spots and 
passed back into the mill through covered steel boxes pro- 
vided for the purpose. 


THE SHAMROCK. 


Tue following article, slightly condensed from the 
pages of the Times, will, we feel sure, be read with 
interest by numbers who are not fortunate enough to 
see our great daily contemporary regularly, if at all. 
We have much pleasure in placing so able a description 
of a modern racing yacht on record in our pages, where 
it will be readily available for future reference. 


— 


= 


Section Throug 3.4 


Fig.2. 


O 
> or 


Dy Fig.l. 


BALL MILL. 


Tue cuts below illustrate an ingenious form of ball 
mill, which it is claimed will deal with the hardest cements. 
The mill itself is made in the shape of two concave discs, 
in the manner shown. By this means the whole weight of 
the grinding balls, when the mill is being rotated, is concen- 
trated into the narrow space between the converging sides of 


CREASE’S BA MILL 


the mill near to its circumference; the crushing and pul- 
verising action of the balls, when so placed, being intensified 
by the fact that the outer balls are thrown inwards by the 
converging sides of the mill towards its central plane across 
the path of the inner central balls, which ing directly 
downwards, produce, in combination with the ers, con- 


| The Shamrock has been constructed by Messrs, J. I. Thornycroft 
| and Co. under the personal supervision of the senior partner, who, 
| as is well known, was the pioneer in fast torpedo boat construc- 
tion, and, indeed, was the originator of the modern high-speed 

craft, in his river launches constructed now over twenty-five years 
‘ago. Mr. Thoruycroft is, moreover, an enthusiastic yachtsman 
‘and racer of sailing craft. The design of the Shamrock, so far as 
| shape is concerned, has been made by Mr. W. Fyfe, of Fairlie, 
| who worthily succeeds to a name which has been famous wherever 
| yachts sail for two generations past. The vessels designed by Mr. 
| Fyfe are conspicuous, not only for their success as cup winners, 
| but for the beauty of their form, and in this respect the Shamrock 
| leaves nothing to be desired. 

So far as can be judged from published accounts there is not 
| much difference between leading dimensions of the Shamrock and 
| the Columbia respectively ; but published accounts have so often 
| been wrong in regard to the Shamrock, that one is apt to lose faith 
| in the details given of the American yacht also. The Bosto. 
| Herald has printed what purport to be the leading dimensions cf 
| the two yachts, and the ‘eae Herald is a journal which is gener- 
| ally well informed in yachting matters, and may be expected to 
have fairly accurate particulars of a New England vessel. The 

figures as to the Shamrock are not, like some other published 
| accounts, extravagantly wrong, but they are far enough out to be 
| misleading. The following are the chief elements of design of the 
| Shamrock as the vessel was actually built. The figures relating 
| to the Columbia are taken from an English reprint of the Bostouw 
Herald’s article :— 


Shamrock, Columbia. 
} ft. in. . in. 
Length ou luad water-line .. .. .. 89 2 .. «. — 
Length of o-erhangforward.. .. .. 17 2 .. .. _ 
Length of overhang aft... .. .. .. 21 5 
sq. ft. sq. ft. 
Area midsbip section .. .. 130 
Coefficient of midshipsection .. .. *258 
Area of lateral plane.. .. .. .. «- 970 al” aa 885 
Area load water plane .. .. .. -. M493 .. .. 1509 
| Wetted surface, total .. .. .. 2916 2670 
| Tons per inch immersion .. .. .. 3°54 .. . 3°59 
j ft. in. ft. in. 
Displacement, tons .. .. .. 160 ee ee 145 


If the figures in regard to the Columbia are trustworthy, as those 
we give of the Shamrock undoubtedly are, it will be seen that the 
American boat is longer and narrower than the English-built vessel, 
and that the latter has an advantage of 15 tons in displacement. 
Not only is the full midship section of larger area in the Shamrock, 
but the circumscribing rectangle is more completely filled in 

| the case of the Thames-built craft, whilst the coefficient of dis- 
placement is also somewhat greater. The area of load water plane 
is however, less in the Shamrock, whilst the wetted surface again 
is greater ; thus supporting the impression gained at the launch 


"that the under-water ends were not unduly reduced, a seductive 


| fault into which the designers of some former racing vessels have 
been led. 
A comparison of the above figures with the respective dimensivns 
| of Defender of 1895 and Valkyrie III. shows, in some respects, a 
| reversal of the British and American ideas. Thus, the Valkyrie. 
| 180ft., was 4ft. longer over all than the Defender, though the 
| water-line lengths were almost identical, between 88ft. and 89ft. 
On the other hand, the Defender was nearly 3ft. narrower than 
the Valkyrie, the respective beams being 23ft. 3in. and 26ft. 2in. 
The draught of the Dafender was given as 19ft., or about a foot 
less than that of the Valkyrie, the latter being practically of the 
same draught as the two present year’s champions, or, to be 
| exact, 3in. less, for the Valkyrie drew exactly 20ft. As might be 
| expected, the displacement of the Valkyrie, 158 tons, was consider- 
ably above that of the Defender, which displaced only 143 tons. 
| In the present day of advanced metallurgical science the 
designing of a yacht is not so much a question of form as it was— 
| almost exclusively—in former years. There are two methods of 
| obtaining the stability which is needed to enable a vessel to stand 
| up under a big spread of canvas ; one is by form or shape, and the 
| other is by disposition of weights. Twenty years ago or more the 
‘ great distinction between the 


yachts of England and 
a America was that the latter 
RS depended more generally upon 


stability of form, or ‘‘ natural 
stability,” as it used to be 
called, whilst the British 
yachts were enabled to show 
a big spread of canvas owing 
to the ballast being carried 
low down on a deep-bodied 
hull. Thus we had the two 
extremes of design. In 
America the broad shallow 
vessel with little ballast, and 
often with a centre board, 
which hostile critics used to 
style ‘‘skimming dishes,” 
whilst the British yacht was 
long, narrow, and deep, and 
would not float upright with- 
out the heavy lead keel. 
These were the ‘‘lead mines” 
of the days of ‘“‘ Thames mea- 
surement,” 

Although fostered by an 
artificial system of measure- 
ment, both types had their 
advantages for the waters in 
which they had to sail. The 
light displacement craft of 
America carried an enormous 
spread of canvas on a small 
draught of water, and this suited the summer sailing on the long 
shallow stretches of calm water afforded by the land-locked bays 
and straits characteristic of the United States seaboard. Such 
vessels, however, would be quite unfitted to battle with the strong 
winds and heavy tide rips of the Channel, the Thames estuary, or 
the West Coast of Scotland. 

Moreover, our harbours will generally admit deeper draught craft, 
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so that there was not the same inducement asin America to curtail | craft free from water, which would run down into the lee bilge | perienced Japanese driver has made a favourable im ressic 
and act in the opposite way to ballast, but, confined in the finkeel, | more extended trials are being arranged, he on and 


depth of body and trust to a centre-board for lateral resistance. 
There was one important detail in which the ‘‘lead mines” had a 
decided superiority over the ‘‘ skimming dishes,” and that was in 
the matter of safety. Most yachtsmen will call to mind more than 
one lamentable accident to American yachts through capsizing, but 
it may be said that the narrow deep craft were practically un- 
capsizable ; unless, indeed, as happened on one occasion, the lead 
keel en off, when the boat turned over incontinently, A 
deep vessel, depending wholly on ballast, has her maximum right- 
ing moment when absolutely on her beam ends, and the more she 
is inclined by the weight of wind in the sails the greater is the 
effort of the lead keel to bring her towards the upright position. 
On the other hand, the shallow flat-floored boat rapidly loses 
stability when at a considerable angle of inclination, and possesses 
practically no righting power when on her beam ends, 

Such details as these are, of course, well known to yachtsmen, 
but they are worth recalling now, in view of the manner in which 
the British and American systems of design have approached each 
other, until they are now practically identical. hether the 
Shamrock most resembles a Mohawk or an Irex it would be 
difficult to say. We have the fairly broad and somewhat shallow 
body, but we have also a massive lead casting, weighing in this 
case 80 tons, carried at a great depth below water by a fin keel. 
In this way the advantages of both systems have largely been 
combined in one design, and the result has been an increase of 
speed truly surprising, obtained without the sacrifice of seaworthi- 
ness, The sail area of the Shamrock is 13,850 square feet, includ- 
ing mainsail, jackyard topsail, and fore triangle. The Defender 
is said to have spread 12,640 square feet, presumably on the same 
basis, and Valkyrie III. 13,026 square feet. It is stated, however, 
that the Shamrock’s sail is now a cloth or two larger than it was 
a a and, if so, the total sail area has been increased to that 
exten 

Leaving the question of form, we pass to the equally important 
question of material, and here it is that the builders have taken 
up the oe the work. It is evident that agp to obtain 
a low centre of gravity—or, to speak more precisely, a great meta- 
centric height—so as to get the stability that abe a to be 
carried, it is desirable to have a light top and a heavy bottom to 
the vessel. Ifa ton can be saved in the topside construction it 
can be added to the bottom, so that more sail can be spread with- 
out increasing the resistance to progress through the water. In 
order to com; this end the rh aes a of the American Defender 
were made of aluminium, whilst her under-water parts were of a 
copper alloy known as Tobin bronze. The use of the very light 
metal must have resulted in a considerable lowering of the centre 
of gravity ; at any rate the Defender was able to be built nearly 
3ft. narrower than the Valkyrie, although there was not a great 
difference in the respective sail areas. The Valkyrie, as stated, 
was planked with wood, and doubtless those responsible for her 
construction were wise in their selection of material, not a 
the scientific knowledge of Mr. Thornycroft and his highly-traine 
staff to guide them in unknown paths where empirical! methods 
would fail. 

The Shamrock is built of steel, aluminium, and bronze. The 
frames of the vessel are of a special form of steel angle, stiffened 
on one flange so as to give in one construction the advantage of the 
well-known ‘‘angle and reverse angle,” although without the 
riveting needed in ordinary circumstances. These frames are 
rolled from a description of steel which has great strength and 
stiffness and yet considerable ductility. Such qualities 
are not easily combined, and it has only been after much labour 
and research that the alloys needed for the purpose have been 
discovered, and the metal has been metho § for torpedo boat 
work. The process is a secret one, the method not having been 
patented. e@ frames are spaced about 20in., so that the vessel 
is not likely to suffer from weakness of framing or show hollows 
between her ribs, as very light-plated vessels do at times. To tie 
these ribs together and give fore-and-aft strength there are four 
longitudinals, or stringers, of bulb angle steel, worked inside the 
frames and attached to them by lugs riveted on. The deck 

are special torpedo boat steel angle bulbs, and they are 
attached to the frames by gusset pieces, again in torpedo boat 
fashion. The deck beams are further connected with the sides of 
the hull by means of a row of steel tubular pillars on each side. 
These go from the upper bilge stringer to a longitudinal under the 
deck beams, There is also a central! row of pillars extending from 
the deck proper to the thwartship angles—or reverse angles— 
which form the cabin sole. The stem and stern post are bronze 
castings, and the rudder, which is of large area, is also a bronze 
casting. The whole of the framework is so braced and tied that it 
affords an exceptionally rigid structure independently of the 
plating, which, of course, adds to the strength. 

It remains to speak of the fin keel, a rather difficult thing to 
describe, The cross section of a modern yacht bears a curious re- 
semblance to the section of a modern champagne glass with the 
foot or stand removed. There is a shallow-bodied vessel from 
which depends a long projection—in the case of the yacht the fin 
keel, in the case of the cham e glass the stem. In both in- 
stances the pendant is hollow. In the Shamrock the frames 
are bent round to form the sides, and are continuous from the 
deck to the bottom of the fin ; and it may be said here that the 
bending of these steel frames to such unusual curves and reverse 
curves has been a somewhat difficult piece of work, which, how- 
ever, has been beautifully carried out. There is just comfortable 
room for an ordinary man to descend down into the fin, the two 
sides being about 18in. apart, though the width varies, the 
narrowest part being near where the fn joins the main body. It 
will be understood that in a fore-and-aft direction the fin only 
extends over about a third of the vessel’s length, there being the 
extensive overhang characteristic of the modern yacht. The 
bottom of the fin is plated off square, and to this the single 
massive lead ing of 80 tons is securely bolted by gun-metal 
or bronze bolts, iron or steel being inadmissible on account 
of the galvanic action that would be set up. The bottom of the 
fin is the widest in order to enable the lead to be as broad 
as possible. It should be stated that the lead is a false keel, pro- 
perly so called, as the vessel is a complete water-tight structure in 
virtue of its plating and without dependence on the lead. The 
lead keel is semicircular, or approximately so, in cross section at 
the bottom. It is stated that the Columbia’s lead is of rectangular 
section, and it is claimed that in this way the centre of gravity of 
the lead is lowered. This, no doubt, is true, and to that extent 
the rectangular section is preferable, whilst at the considerable 
depth, 20ft., the square corners are not objectionable, as a square 
bilge is in a shallow-bodied craft. Steel floors, which might 
almost be described as bulkheads, are carried down inside the 
fin, thus bracing the two sides together. A construction such as 
this has to be very carefully considered, for it has to bear the 
stress of the opposing forces due to the pressure of wind on 
the sails and the effort of the lead to keep the vessel upright. 
At an inclination of 45deg. the bending moment on the fin 
near yt gee with the main body of the vessel would be 
about foot-tons. ‘There is one point in connection with 
this hollow fin keel that may be worth considering, although 
it hardly comes in in the present instance. In the case of a 
vessel leaking, or taking water on board for any other reason, the 
water would naturally find its way into the hollow fin keel, that 
being the lowest part. This might result in the addition of 10 or 
15 tons of water ballast, and though water is very ineffective for 
ballasting as compared to lead, yet it would make a very useful 
auxiliary if it had not to be paid for in the measurement. The 
long overhang and the sloping ends, forming an acute angle with 
the water, make every inch of immersion of t importance in 
regard to the water-line le ; and when it is remembered that 
14 tons of water in a craft like the Shamrock or Columbia would 
make a difference of 4in, in the immersion, it will be seen that the 
factor is not altogether without importance, pcg es A in the 
older furm of vessel the skipper always did his best to keop his 


it would remain in the middle of the boat. As we have intimated, 
these considerations have no bearing in re to the forthcoming 
race with vessels so staunchly built as the Shamrock is, and as the 
Columbia doubtless is also. Moreover, the competitors, ee | 
their flags bear the honour of their respective countries, wil 
take every precaution to see that no unexpected advantage is 
obtained. 

The skin yee below the water plane is entirely manganese 
bronze, a well-known copper alloy, which is as strong as steel, but 
ee the advantage of taking a high polish ; and in this way 

riction between the water and the vessel is brought to a low point. 
This, as is well known, is an important factor in the design of a 7 
yacht. The plating above the water-line is of aluminium alloy 
in such a way as to give additional strength, without, it is claimed, 
materially increasing the specific gravity. What is the nature of 
the alloy is kept secret, but it is said the tensile strength is brought 
es up to 14 tons per square inch, which may be compared to 
about eight tons per square inch for ordinary rolled aluminium. 
The plating is of the ordinary disposition as to arrang t, the 
strakes being end fastened with butt straps. Therivets are of the 
same material as the plates throughout. The aluminium plates are 
about gin, thick. The bronze plates are naturally thinner, though 
they are considerally heavier near the lead. The deck plating is 
also of aluminium, and is covered with canvas put on with a special 
glue. The Defender had a wooden deck, 

The mast is built of steel plates riveted together. A specially 
strong steel, again such as has been applied lately in torpedo boat 
practice, has been used here. The tensile strength is no less than 
forty tons to the square inch. This would appear to be a much 
stiffer steel than that used for the Columbia’s mast which recently 
gave way. To judge by photographs taken after the accident, the 
steel employed by the American builders must have been of a very 
mild character, and, though this is much pleasanter to work than 
the stronger and harder metal, it is not so well adapted to the 
purpose of giving the greatest strength for the least weight. Itis 
needless to point out how great a virtue lightness is in masts and 
spars, which are so far above the centre of gravity. The use of 

e hard steel for the mast of the Shamrock resulted in a saving 
of three-quarters of a ton, as compared to an ordinary pine stick. 
An additional fifteen hundredweight slung 45ft. above the deck 
would mean a large reduction in sail area at any considerable angle 
of inclination. Stiffening rings are used at intervals in the mast 
structure, and there is local stiffening at the deck and hounds. 
The mast is stepped into a heavy steel angle ring below. The 
height from deck to hounds is 73ft. 6in., and from the bottom of 
the hounds to the cap 20ft. The diameter at the deck 
is 22hin. The topmast is of Oregon pine, its length from 
heel to topmast head being 59ft. 6in. The boom and gaff 
originally made have, according to recent accounts, been dis- 
carded and longer ones have mn substituted. The follow- 
ing figures refer to the original spars. The original boom was of 
steel and was 103ft. in length. e first gaff was a pine stick. It 
was hollowed by being sawn in two longitudinally, then grooved, 
and put together with a special glue and seizings, dowel pins being 
used to keep the two halves from sliding on eachother, Its length 
is 65ft. 6in. The gaff jaws consist of a plate of steel bent to the 
responding pair of eyes on the gaff ; a pin, which passes throug’ 
the three eyes, aes a the necessary Maint that affords vertical 
movement. The topsail-yard is 60ft. long, and the jackyard is no 
less than 50ft. in length. Both are hollow spars constructed in the 
same manner as the gaff. The bowsprit is a solid Oregon ws 
stick 36ft. outboard, the length to jib cranze being 44ft. Sin. e 
spinnaker boom is 80ft. long. The standing rigging is, of course, 
of steel-wire rope, but this steel, like all that used in the yacht, is 
of a special description, and is said to be about double the strength 
of the steel ordinarily used. The above figures are given inde- 
pendently of any alterations that may be, or have been made in 
American waters, 

For the purpose of the voyage across the Atlantic the Shamrock 
was yawl rigged, and the hull structure was strengthened by 
temporary work. This took the form of what were practically two 
lattice girders connecting the deck to the turn of the bilge, and 
running two-thirds of the length of the ship. Whether there was 
any actual need for this false work it would be difficult to say, but, 
considering the form of the vessel and the thorough way in which 
provision has been made to meet any stresses caused by the 
enormous spread of canvas, it would seem almost an ee 
precaution to provide extra longitudinal strength for battling wit! 
the Atlantic rollers. It should be said that additional stiffness is 
given to the hull structure in the region of the mast. There are 
two deep web frames and extra deck beams, besides additional 
strength in some other details. 


NOTES FROM JAPAN. 
(From our own Correspondent.) 

The Hokoku colliery explosion, to which I briefly adverted in my 
last article, has proved to be even more serious than it was first 
reported, while the result of the official report shows pretty con- 
clusively that it is high time that the existing mining regulations, 
such as they are, should be taken in band and thoroughly revised. 
Like many others in Japan, this mine was worked partly from 
shafts and partly from adits, more or less inclined, and although 
the workings were extremely tortuous, and extended to at least 
5000ft. from the surface, no artificial ventilation was provided, 
except in one case, where it was found convenient to carry the 
uptake of an underground boiler into one of the vertical shafts, 
Safety lamps ware only used in one small district, and any- 
thing like intelligent supervision and discipline appears to 
have been entirely wanting. The Fukuoka Mining Inspection- 
office appear to have neglected their duties of inspection entirely, 
and have been severely censured. Accidents were not infrequent, 
but attracted little attention. It is to be feared that a similar 
state of things exists in many of the other collieries, 

Tokyo tramways.--For a long time past the bp Tramway 
Company has, at all events from the standpoint of the travelling 
public, presented anything but a satisfactory aspect. The share- 
holders, who received periodical dividends of from 10 to 20 per 
cent., probably took another view of things, Some time since, on 
the plea that increased expenditure in cars and horses was 
required, they obtained the permission of the municipal authorities 
to raise their fares, promising to put on a service of first-class cars 
for those who chose to pay for them, and to put a stop to the over- 
crowding which was constantly complained of. The improvement 
in the service was by no means perceptible, and the complaints 
continued. The Shinagawe tramway became involved in disputes 
with its employ és, and disagreements among its directors, and 
eventually decided to turn the whole thing over to the Tokyo 
Tramway Company, in opposition to the wishes of a pretty strong 
minority, who declared that their interests had been bartered for 
undue considerations. Charges of bribery and corruption were 
bandied about pretty freely. However, ultimately the amalgama- 
tion was completed. Three ditferent schemes for electric tramways 
in various parts of the city have been recently put forward, all 
supported by a fair amount of influence, and each, of course, doing 
their best to oppose the other two. The latest report is that the 
have agreed to combine their schemes, and apply for a joint Bill, 
Thanks to the enterprise of Captain Bougouin, a well-known Tokyo 
resident, and of M. Thévenet, managing director of Messrs, E 
and P, Bouhey, of Paris, and the representative of an influential 
French syndicate of manufacturers, a Serpollet car has been placed 
upon the Tokyo tramway for experimental purposes, So far, it 
has only been under steam in one of the covered sheds of the com- 
pany’s depdts at Asakusa, and, of course, with ser limited length 
of run ; but the ease with which it can be handled by an inex- 


similar to those in use in France, but it is propose wg cat is 
somewhat smaller and lighter. In the first foatance, thew others 
parts will be imported, and the cars built here; but ulti 
the idea is to build them entirely in Japan. They should ‘ty, 
fair chance of success, as the narrowness of the streets a re & 
multiplicity of telegraph and telephone posts and wires that a 
exists, would render the adoption of the overhead electrica] oe y 
very ¥ lley 
atents, trade marks, dc. —Y our late Special Commissioner; 
and I myself have pointed out, more aanmaen, that hithertea2apan 
son whatever was at liberty to pose and practise as a patent Y Per. 
Japan, and to receive fees, for which, in some cases Pectin 
neither the ability nor the intention to render any usefal sett 
I have not seen any of the bogus letters patent to which 
Commissioner alluded ; but I have been informed on good ph ia 
rity that, in several cases, moneys paid in advance to the 80- 
agent to cover the fees were not forthcoming when wanted 
that the patent was lost in consequence, Since July 1st, homens 
all this has been changed. Every person practising as a teal 
agent has to be registered at the Patent Bureau, and is liable to be 
struck off the roll for misconduct. The qualifications required 
fairly stringent. The applicant must either be a barrister ph 
have practised as a patent agent for some years, must for a similar 
time have filled the post of examiner of a certain grade in th 
Patent-office, or he must demonstrate his eligibility by examin ‘ 
tion. Under certain circumstances, for example, in the case ae 
university graduate, the Board may waive the examination, lt 
any case the applicant has to prove that he has been a good citi 
has not been convicted of any civil or criminal misdemeanour is 
able to earn his own living, is of sound mind, &c. Up to the 
resent time some seventy-five persons have been admitted, includ 
ing two foreigners, Mr. W. Silver Hall—British—and Mr, Hermann 
Kessler—German—both of Tokyo. 

In my Notes which appeared in THE ENGINEER of the 10th 
February last, I drew attention to four typical trade mark cases, 
The judgments given in the first and third of those cases, based on 
practically identical grounds, are beginning to bear fruit, Messrs, 
Samuel Samuel, of Yokohama, and other merchants, have been for 
many years past large importers of mineral oil bearing the well. 
known “anchor” brand. A mineral oil merchant in Echigo was 
smart enough to register this trade mark shortly before foreigners 
were permitted to do so, and now threatens the importers with 
prosecution for infringement of his mark, at the same time offeri 
to sell it to them for the modest sum of yen 200,000, say £20,000, 
Several of the Japanese papers have reported that this has actually 
been paid, oratall eventsagreed to, but thatisnotthe fact. Legally, I 
believe, the importers are at liberty to sell any of the oi] so marked 
that was imported before the revised treaties came into operation, 
but the oe or sale of a single case subsequent to that date 
would render them liable to prosecution ; and as the case would 
be tried in a Japanese Court, it would probably be decided in 
accordance with the two precedents which I have already quoted, 
A few days since, Messrs, Sim and Co., of Kobe, received the 
following letter :— 


Dear Sirs,—The trade mark ‘‘ship” appearing on the lemonade made 
by your firm being identical with the trade mark “ship " which is my 
registered trade mark, I previously wrote to you that you must no lo: 
use the same. As I hear, however, that you still continue to vas is 
trade mark, I again advise you to cease using it hereafter. 

(Signed) Kaogyama Hamataro, 
Wine and Provision Merchant, 


The “ship” in question is copied from a photograph of Mr, 
Sim’s own yacht, and was used x a trade mark by his firm for 
many years before it was registered by Mr. Kageyama. Until 
recently there was no appeal from any decision given by the Patent 
Bureau, but now an appeal to the Court of Cassation is possible, 
and remains to be seen if that Court will affirm the ruling pre- 
July 17th last the foll 

New ports of ex; .—From July it the following twenty- 
two ports were added to the list of harbours available for ex ct : 
—Shimidzu, in Suruga ; Taketoyo, Owari; Yokkarchi, Ise ; Shimo- 
noseki, Nagato; Moji, Buzen; Hakata, Chikuzen; Karatsu and 
Kuchinotsu, Hizen; Misumi, Higo; Izugahara, Sasuna and 
Shikami, Tsushima ; Nofu, Ruikin; Hamada, Iwami ; Sakai, Hoki; 
Mizatsu, Tango; Isuruga, Echizen; Nanao, Noto; Fushiki, 
Etchiu ; Otaru, Shiribeshi; Kushiro, Kushiro; and Muroran, 
Iburi. The exports from the last-named port are limited to 
coal, sulphur, and barley, and such other articles as the Minister 
of Finance may from time to time permit. If, however, the value 
of the goods exported from any of these places fails to reach 
yen 50,000 during the second 4 of its opening, it will be closed, 
three months’ notice to that effect being previously given. 

The coal trade is said to be suffering severely from over-production, 
Fora long time past prices have ruled high, and the export trade in 

rticular was brisk. A well-known banker reports that between 

ojiand Dairi, some 34 miles of coast is literally covered with 
heaps of coal, and at Wakamatsu, in the same neighbourhood, a 
similar state of things prevails. Altogether he estimates that there 
must be at least 1,200,000 tons in stock at the two places. Some 
of the mines are reported to be in financial difficulties, but the 
good times which they previously enjoyed have so far enabled them 
to tide over. 

The — industry.—It is reported, on fairly good authority, 
that the Standard Oil Company is buying up petroleum wells in 
the Niigata prefecture, and has already bought seven. There 
are at present over 200 wells in that prefecture, and 200 more are 
now being sunk, A good deal of oil-well drilling machinery, of 
the American type, has been imported during the last few years, 
and business in that line is still brisk. Itis currently reported that 
the Standard Oil Company aims at controlling the whole industry. 
As mining is one of the industries from which foreigners are 
specially debarred, and as the subject of erships between 
foreigners and Japanese is one on which considerable difference of 
o — exists, it will be interesting to watch the development of 

e scheme, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue state of trade is very satisfactory. Staffordshire part-mine 
pig iron is quoted 70s. to 72s. 6d.; and cinder forge, 60s. to 
ost of the blast furnace firms have sold their output to the end 
of this quarter, and are requiring better terms for renewal con- 
tracts extending until the end of the year, on the ground that 
fuel will be dearer next month, when the advance in miners 
wages in the federated area takes place, 

Staffordshire all-mine pig iron is quoted 73s, to 80s. for ordinary 
sorts, and 85s, to 87s. 6d. for superior qualities, Cold blast 
iron is quoted 105s., and is in good demand by the chilled roll- 
makers and other founders who require very good material. For 
Northampton forge pigs 65s, to 70s, is about the present range; 
Derbyshire forge, 67s, 6d. to 72s, 6d.; whilst Nottingham and 
Leicestershire sorts are anything between 65s, to 70s. 

Many makers have already got sufficient work on the books to 
last them well into the Christmas quarter. Sheets, singles, aré 
generally quoted £8 15s, to £8 17s. 6d. ; doubles, £9 to £9 10s. 5 
and trebles, £9 12s, 6d. to £10, Some of the sheet firms are stat- 


ing that they expect sheets will even before long stand as rega a8 
prices on an almost similar footing to marked bars, gigs = 
as 


reported that in some exceptional cases as much 
already been obtained for singles. The basis price of 
remains at £9 10s., and makers of this class of iron have no 
so busy as at present for at least seven years, 


marked bars 
been 


A 
| 
| 
5 | | 
q 
; 


NS 


15, 1899 


THE ENGINEER 


283 


Roberts and Cooper having acquired the property of 

wn and Freier at Brierley Hill, now become one of the South 
ordshire marked bar firms, their brand being R. and C. 
wo, They also have finished iron works at Brettell-lane, 
Bromley, a0 Great Bridge. Unmarked bars were quoted £8 10s., 
while merchant sorts realise £8 153, to £9 5s. Galvanised corru- 
ted sheets f.0.b, Liverpool are quoted £13103. to £14. For 
er rod and rivet iron £8 153. to £9 is asked, whilst gas-strip is 
10 continues in good demand, and is being employed to an 
increasing extent by tube makers in substitution for the wrought 
ip previously generally employed by gas and water tube 
makers, Steel girders aud angles are quoted £7 lds. to £8 5s.; 
Jates, £9 to £9 D3. 5 mild steel bars, £8 to £8 10s.; and blooms and 


illets, £6 to £6 5s. 


js attributed in some quarters to mining and cms —_ 
may have 


profit directly or indirectly by the large contracts which it is 
understood are to be given out in November and December by the 


that quarter this autumn, or, indeed, for a long time ahead, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The large weight of work which is still in hand 
throughout practically all branches of the engineering trade, and 
amongst both makers and manufacturers of iron and steel, main- 
tains a strong, y position generally, but in many quarters 
there is no little anxiety as to the outlook for next year. Indica- 
tions here and there, although not of serious moment, point toa 
restriction of new work giving out, at any rate at present prices, 
and the question is asked as to what the result will be if there is 
to be a further upward move, which is confidently predicted by 
not a few usually well-informed trade representatives. There is, 
however, a wide variance of opinion as to the probable course of 
prices, some of the leading merchants being free sellers for next 
year, at considerably under current rates, and the position alto- 

ther remains one of uncertainty, which is holding in restraint 
forward operations of any important weight. 

I hear of a fair number of inquiries for locomotives, which 
would seem to indicate returning animation in this branch of trade. 
Several of the English railway companies are in the market, the 
present requirements representing some thirty locomotives, a por- 
tion of which have to be settled for this week, and tenders for 
these have been sent in by local firms, who, as I intimated a short 
time back, are now in a better position to undertake something 
like early delivery, Beyond this there is no really material 
change in the position generally. The principal machine tool- 
makers are kept full of work, and are booki a very fair weight 
of new orders, although some of the general branches are not in 
so satisfactory a position. Boilermakers report no falling off in 
the exceptional activity which has pach for some time past, 
and all sections of electrical engineering continue pressed with 
work far in excess of what they can undertake for anything like 
early execution, Stationary engine builders are scarcely so full of 
work, and with regard to machinists, there is still an absence of 
new orders giving out sufficient to replace those that are being 
completed. The monthly returns of the leading trade unions 
show a continued low unemployed list, the Steam Engine-makers’ 
Society reporting only } per cent. of the total membership on 
benefit, whilst locally the society has practically a clear book, the 
— fact, representing a slight decrease on the previous 

Business in the iron trade continues to fluctuate considerably, and 
reports as to the actual position of the market vary a good deal. 
So far as pig iron is concerned, the weight of actually new busi- 
ness just now coming forward is not more than moderate, and 
generally—especially amongst merchants—only a very slow sort 
of inquiry was reported on ’Change at Manchester on Tuesday. 
There was, however, little or no material alteration on the prices 
quoted last week. For Lancashire pig iron makers still quote 
nominally 77s. 6d., less 24, for No. 3 foundry ; Derbyshire, which 
is, if anything, slightly stronger, is quoted about 75s. to 75s. 6d. 
net, with Lincolnshire foundry 71s. 6d. net delivered Manchester ; 
for delivery next year, however, merchants are ready sellers 
of Lincolnshire at Is, to 1s. 6d. under makers’ quotations, 
Forge qualities are firm at late rates, Lancashire makers asking 
about 72s., less 2h, and Lincolnshire 703. 2d. net delivered War- 
rington, with a trifle above these figures got in special cases, 
Mi dlesbrough is perhaps not quite so strong, 75s. 4d. to 75s. 10d. 
representing about average figures for delivery by rail Manchester. 
Scotch continues ir ar, with makers’ quotations of about 79s. 
to 79s. 6d. net for Eglinton and Glengarnock, delivered Man- 
chester docks, altogether nominal, merchants being free sellers at 
1s, to 1s, 6d. less, with a further reduction of about 2s., in some 

inis| ironmakers still occupy a very stro ition, and a 
further upward move in prices, fellow ~~ iene of 5s. per 
ton announced this week by the leading Werth Staffordshire firms 


of bar makers, is not improbable. 

Business is coming forward steadily in bars, and in more than 
sufficient quantity to take away all the makers have to offer, but 
pressare to for forward delivery. Lancashire basi 

ions remain a ey Wi t in some special cases, 
ae North Staffordshire bars now pach os £8 10s. to £8 15s. 

Oops met with an active demand, and some advance on the 
Fagen list basis is talked of. At present quotations are £8 12s, 6d. 
s random to £8 17s, 6d. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment. Sheets are in 
Rood request at about £9 10s. to £9 15s, per ton delivered in the 
Manchester district. 

A decided hardening tendency continues to be noticeable in 
ee branches of the steel trade. Hematites are only in limited 
bie” at makers’ quoted rates of 85s, 6d. to 86s, 6d., less 2}, but 

“od are very firm at £6 10s. net as the minimum, with local 
Makers not now quoting under £8 for bars, and other qualities 
dees up to £8 7s, 6d. and £8 10s, For hoops there is a brisk 
bree with a continued inquiry from the United States, and 
oa ough generally this is not regarded seriously, one or two small 
doling have been placed ; £9 remains the average quotation for 
: livery here, American inquiry for wire rods is fully kept up, and 

considerable business has been done here on the basis of £9 5s, to 
book t 6d. f.0.b,, Liverpool, local makers being now disinclined to 
thi urther orders for the States, Steel boiler plates delivered 

is district are firm at £9 7s, 6d, to £9 12¢. 6d. per ton. 


In the metal market manufacturers report a brisk demand for 
all descriptions of engineers’ fittings, and also for boiler mountings 
and locomotive material. List prices are without quotable change, 
but very firm. 

The Manchester District Institution of Gas Engineers, who held 
their quarterly meeting at Blackpool on Saturday, had an oppor- 
tunity of going through the Corporation Gasworks, where con- 
siderable extensions have recently been made, During the past 
year a hundred new retorts have been put in, whilst a further 
important development has been the erection of a new gasholder, 
of 1,500,000ft. capacity, which is of the three-lift type, each lift 
being 150ft. by 32ft. The Council are also applying to the Local 
Government Board to borrow £86,000 for further extension pur- 
poses, and have acquired six acres of land with this cbject in view, 
the new works to include a reserve water-gas plant. The In- 
stitute also paid a visit to the gas compressing station of the Black- 
pool, St. Anne’s, and Lytham Tramways Company, for supplying 
the motors by which the cars are driven. The compressors at 
this station are driven by Crossley gas engines, the gas being 
compressed to about 200 lb., and then conveyed by a pipe to the 
charging place in front of the station. 

In the coal e business during the past week has shown 
steadily increasing activity, This has been specially noticeable in 
the better qualities of round coal suitable for house-fire purposes, 
for which there has been considerably more inquiry, anticipations 
of the approaching advance no doubt inducing consumers to get 
in supplies before they have to pay the higher prices, and the result 
has been that at most collieries the orders coming forward are 
pretty well taking away their output, so that little or nothing is 
going into stock. For the present prices remain firm at the 
full list rates, To what extent prices are to be put up when 
the advance is officially announ is not yet definitely decided, 
but will, no doubt, be settled at a meeting of the Lancashire Coal 
Sales Association to be held next Tuesday, In some quarters an 
advance of ls, 8d. per ton is talked of, but this scarcely meets 
with general favour, and it is more probable that it will be 
either 10d. or 1s. per ton, and that the advance in the Man- 
chester district will also, in all probability, be 10d. per ton. With 
the holiday season in the various Lancashire manufacturing centres 
—which, for a month or so during the summer, has a not inconsider- 
able effect in temporarily restricting requirements for the lower class 
fuel—now at an end, business in steam and forge coals and engine 
fuel is getting back to its normal condition. Common round coals are 
in brisk demand for steam and forge ——— and firm at about 
8s. 9d. to 9s, 3d. for good qualities at the pit mouth, with the 
probability that the advance on these will be to the same extent as 
on the better descriptions of roundcoal. For engine fuel inquiries 
have been coming forward more freely, and supplies of these at 
most collieries are short to meet the full requirements of customers. 
For the common sorts of slack prices remain at about 5s, 6d.; 
medium, 6s, to 6s, 6d.; and best qualities, 6s, 9d. to 7s, 3d. at the 
pit mouth. The advance on engine fuel is likely to be 5d. per ton, 
although an upward move in excess of this figure is talked of in 
some quarters, 

A fair shipping trade is being done, especially in the lower class 
round coal suitable for house-fire purposes. Steam and forge coals 
range from about 9s. 6d. delivered Garston, to 10s. High Level, 
Live 1, and about 93. 6d. to 10s. at Partington tips, Manchester 
Ship Canal, whilst qualities suitable for common house-fire require- 
ments, delivered High Level, Liverpoo!, or Ship Canal, range from 
10s, to 10s, 6d. 

Coke continues in very pressing request, with prices steadil 
hardening, furnace cokes fetching about 203, at the ovens, wi 
26s, to 27s. got for foundry sorts. 

Barrow.—There is no change to note in the position of the hema- 
tite pig iron trade. The market is firm, and a considerable busi- 
ness is offering. Makers are very well off for orders, and are well 
sold forward. In addition to the two furnaces damped down at 
Askam, one of the four furnaces at Millom has been taken off blast 
on account of the scarcity of water, owing to the drought, There 
has been some rain this week, but a heavy rainfall will be needed 
before the sources of water supply show much life, There are 
prospects, however, that thedrought is at an end. If rain in con- 
siderable quantity, however, does not fall before many bey there 
are prospects that the other three furnaces at Millom will go out 
of blast shortly. There are now forty-three furnaces in blast in the 
district as compared with forty-one in the corresponding week of 
last year. One result of the restricted output is to be seen in the 
decrease of stocks to the extent of 4049 tons. The stocks in hand 
now total up to 233,215 tons, or an increase of 57,236 tons since 
the beginning of the year. Prices this week are firmer and higher. 
Makers quote mixed Tanenns numbers at 76s. to 78s. per ton net 
f.o.b., and warrant iron is quoted at 74s. 2d. net cash, sellers ; 
buyers, 74s, 1d. The tendency of prices is towards higher figures. 

e iron ore trade remains very steady, and business is being 
done on a comparatively large scale for best descriptions of metal ; 
but a very quiet tone prevails for the commoner sorts, which are 
still going into stock. Native sorts of best quality are at 17s. 6d. 
to 18s. per ton, and ordinary ores are 14s, to 15s. net at mines. 
ao ores are in large consumption, and are being bought at 
16s, 6d. delivered. 

The steel trade is very busy, and the demand is fully maintained, 
while gene are decidedly good. Heavy rails are inquired for 
liberally, and prices range from £6 10s. to £6 15s. per ton. Light 
rails are in fair request at £7 5s. to £7 10s. Tram sections are in 
steady demand. Shipbuilding material is brisk. Heavy plates 
are quoted at £7 12s. 6d., boiler plates at £8 15s., angles at £7 5s., 
billets at £6 10s., and tin-plate bars—Siemens—at £6 7s. 6d. to 
£6 10s. All other departments of the steel trade are very busy. 

Shipbuilders and marine engineers are well off for orders, and 
they are likely to be busy for a long time to come. 

he British Electric Traction Company has taken over the 
Barrow tramways, and has added six more engines to the working 
stock. These enginesare second-hand, having been employed pre- 
— on the same gauge in the Hanley district of Staffordshire. 

Coal and coke are firm and brisk, and realise good prices. 
Deliveries are more adequate than of late. 

Shipping is busy at West Coast ports. Exports of pig iron from 
West Coast ports last week were 13,128 tons, and of steel 10,808 
tons, being an increase of 103 tons of pig iron, and a decrease of 
1206 tons of steel as compared with the corresponding week of last 
year. The total exports this year have been 348,205 tons of pig 
iron and 343,795 tons of steel, showing a decrease this year as com- 
pared with last of 20,017 tons of pig iron, and 45,148 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

DoNcASTER races had the usual effect of i output in 
the Yorkshire coalfield last week, but as this had been expected, 
the inconvenience caused was not grave. Coalowners are maki 
every exertion to increase the output, as there isa market for 
that can be raised. In several instances, values are now so satis- 
factory that colliery undertakings which were in the Receiver’s 
hands have been negotiated for with a view to re-working. House 
coal is at present rather quiet, consumers showing no disposition 
to begin winter stocking. A fair average is a ut on the 
London market, where stocks are very light. Best Silkstones are 
10s, to 11s, per ton ; ordinary, from 9s, sad ton ; Barnsley house, 
9s, 6d. to 10s, per ton; seconds, from 8s. per ton. Steam coal 
continues cnostlnghe active, both on inland and export account. 
Some of the newer collieries are sending freely to Hull, the Derby- 
shire pits having doubled the a with the t York- 
shire port during the twelve months, ey hards make 9s, 6d. to 
10s, 6d. per ton; seconds, from 8s. per ton, Engine fuel is in 
brisk demand, and good values obtainable, particularly in small 


fuel, which is tly required for coking purposes, Nuts are 8s, 
to 9s. per Gat caeieed slack, from 6s. per ton; pit slack, from 


4s, per ton. Coke fetches readily 17s, to 20s. per ton, those who 
are obtaining supplies under contract having the advantage of 
lower prices, 

The coal business done with Hull during August reached a 
weight of 356,464 tons, as compared with 339,904 tons in August 
of last year. This increase, equal to 4°87 per cent., is not large 
in itself, but it is 43°3 per cent. advance upon the tonnage 
sent in August of 1897, which may be taken by way cf comparison 
as a normal year. In the completed eight months of the year 
there were sent 2,300,512 tons, against 2,177,472 tons in the 
een period of 1897. This increase was equal to 5°65 
per cent, he Welsh strike, of course, makes a compari 
with 1898 misleading, as is shown when we look at the coast- 
wise exports, which totalled 19,097 tons last month, which is a 
decrease of 48°8 per cent. on August of last year. London 
alone took more coal in August of last year than the entire 
tonnage exported coastwise this year. Exports exhibit increased 
expansion, the weight sent away last month, 245,349 tons, bei 
an increase of 66°3 per cent., as compared with the no 
month of August last year. For the eight months just ended the 
total exports came to 1,163,018 tons, which shows an increase over 
the similar period of last year of 12°64 per cent., and, taking the 
ordinary trade of 1897, of no less than 62°7 per cent. It is only 
by making comparison with 1897 that the remarkable advance 
in trade during this year is fully realised. Among foreign countries, 
Russia and Sweden were far ahead of other customers. To North 
Russia there were sent last month 85,381 tons, as compared with 
48,931 tons in August, 1898, For the eight months North Russia 
received 328,726 tons, being more than double the weight sent there 
for the ——— period of last year. Sweden took 71,C00 odd 
tons last month, ascompared with 40,941 tons in August of 1898 ; for 
the eight months 299,040 tons as against 185,031 tons in the eight 
months of 1898, Germany has increased its trade on the month 
from 19,809 tons to 24,395 tons; Holland from 13,054 tons to 
17,229 tons; Belgium from 4621 tons to 6462 tons; Denmark 
from 3808 tons to 7345 tons; while Egypt, largely owing to the 
= of the Soudan campaign, has fallen away from 34,984 tons to 

tons. 

In the heavy trades the heavy plant in all departments continues 
in full operation. The armour-plate machinery is running day 
andnight. It is expected that the Government will soon place the 
contracts for heavy shaftings for warships in courseof construction ; 
all kinds of shaftings and marine forgings are being produced to 
the utmost extent possible. There is a good deal doing in the 
production of armour-piercing projectiles, and the demand for 
ordinary shell is considerably better. An increasing customer in 
steel, railway material, and similar work is Japan, several good 
orders from that country having recently been placed. Boiler- 
makers have not been so busy for years; wagon and carriage 
builders are also fully occupied. Manufacturers find it difficult to 

et Swedish iron and steel in such quantities as —_ require. 

arcoal and wages have alike gone up, the output having de- 
creased, while the demand has largely increased. Several of the 
English merchants have issued revised price lists to meet the 
advances imposed by the Swedish houses, 

It was recently mentioned that Mr. Ambrose Firth, of the 
Brightside Foundry, Sheffield, had purchased the business of 
Messrs. Walker, Eaton, and Co., engineers, Wicker, Sheffield. 
These two businesses, along with that of Messrs. J. C. and J. 8. 
Ellis, Norfolk Foundry, Carbrook, have now been amalgamated 
in one undertaking under the title of the Brightside Foundry 
and Engineering Company, Limited. Mr. Ambrose Firth is chair- 
— managing director, and Mr. T. H. Firth assistant manag- 
ing director. 

ther over a dozen Sheffieid houses have had space allotted 
to them in the Paris Exhibition. Inquiries made on the 13th and 
14th inst. do not disclose any intention on the part of these firms 
to ‘‘ boycott” the enterprise, although the principals generally 
state that if there was a prospect of disturbance, or a proba- 
bility of the Exhibition not being a success, they would not go 
on with their preparations to show goods, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

NOTHING but good can be reported concerning business in the 
finished iron and steel and allied industries ; all are unprecedently 
active, manufacturers being fairly overwhelmed with orders, and 
so full of work for months to come that they find it out of their 
power to oblige even old customers, Their trade is undoubtedly 
very prosperous, and it is difficult to conceive of their being more 
favourably situated than they are at the present time. Every 
industry that consumes iron and steel is doing well, and likely to 
continue to do so; in fact, manufacturers have g reason 
to be sanguine enough to believe that 1900 will be as satisfactory a 
year as the current year has been so far, The shipbuilding and 
engineering industries are in a most satisfactory condition, some 
firms having full work already assured till the end of next year. 
Thus the end of the good times does not seem to be very near at 
hand. Though such a large amount of new shipping has been 
built during the last four years, the trade evidently demands more, 
and notwithstanding the heavy advances in the prices of new 
vessels further orders have to be given out, 

Under such circumstances as these activity in the manufactured 
iron and steel trades cannot be otherwise than expected, and 
prices naturally are tending upwards. Steel sheets have been put 
up this week to £9 15s. for singles and £10 for doubles, while iron 
sheets are at £8 15s. for singles and £9 for doubles, and manufac- 
turers are not prepared to take less, as they are already so full 
of work, and the chances are that by waiting they will secure 
still better prices. Steel ship plates continue to be quoted at 
£7 12s. 6d., and steel boiler plates at £8 15s., but no one will 

ntee early delivery at these figures; in fact, in almost all 
Enoches of the manufactured iron and steel trades consumers 
must pay a premium of 10s. or more per ton if they want to 
ensure quick execution of their orders. Iron ship plates are steady 
at £7 10s., and iron and steel ship angles cannot well be bought 
under £7 5s., while common iron bars are firm at £7 15s., all these 
prices being less 24 per cent. f.o.t. Rail makers quote £6 15s. net 
at works for heavy steel rails, and cast iron railway chairs have 
been advanced to £4 15s. Founders have had to put up their 
rices, not only because the trade is more favourable, but also 
use the cost of production has gone up so much, Cast iron 
columns—plain—have been sold at £8 at works, and not less will 
now be taken, 

Business being so good in all the industries which consume pig 
iron, it is not a little strange to find the pig iron market itself 
very quiet ; in fact, the amount of business is not anything like 
what is expected in September, when shippers should be buying 
freely for autumn delivery. Consumers are deterred from buying 
by the continued unsettled state of the warrant markets, and 
especially do they decline to purchase for forward delivery. A‘ 
the same time makers do not press iron for sale, because, as a 
matter of fact, they have already good orders booked for delivery 
during this and next month, and some we power are well sold even 
to the end of the year. They have booked more orders during the 
last few weeks than was generally expected, and the chances are 
in favour of prices improving again. This week the warrant 
market has fluctuated within much narrower limits than has been 
the case for several months past—there have been no violent ups 
and downs ; in fact, 44d. covers the whole difference between the 
maximum and minimum difference this week. This has rather « 
tendency to strengthen the market, and if the warrant prices keep 
steady buying is likely to be resumed pre freely as the 
autumn season is getting on. The price at which business in No. 3 
Cleveland G.M.B. pig iron for prompt f.o.b. delivery has been 
done this week has about 67s, 6d. per ton, which may be 


regarded as a very fair and profitable figure, Some of the cons 
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5 sumers would Pay 67s. for delivery over the winter months. No.1] There are 82 furnacesin blast in Scotland, compared with 75 at | 16s, 9d.; Swansea, 19s. to 19s, 6d. Supplies are now coming i 
¥ is at 68s. 6d., No, 4 foundry at 66s. 6d., grey forge at 65s,, and | this time last year, and of the total 40 are producing ordinary, | freely. Tapson and Son and other leading firms, Cardiff al 


mottled and white at 64s. Forge qualities are not so strong as 
tg the supply of the former being larger than at any time 
is year. 
' Scotch iron has been gaining in value on Cleveland iron, and 
, whereas there was recently a difference of only about 1s, per ton, 
Scotch warrants are now 2s. 10d. above Cleveland, but that is not 
enough to ensure the maintenance of Cleveland trade with 
Scotland. There should be a difference of between 4s. and 5s. per 
ton to enable Cleveland iron to be delivered to the Glasgow 
founders on the same terms as Scotch iron is. In the autumn 
Cleveland can find other markets for their iron, and so are less 
particular about keeping up their deliveries to Scotland, but in 
the winter, when there is very little doing with the Continent, it 
becomes necessary to cultivate a heavier trade with Scotland, 
~ the ordinary difference between the prices must be re- 


red. 

The demand for East Coast hematite pig iron is satisfactory, 
and the market has this week been strengthened by reports of 
pe] of large quantities of West Coast hematite pig iron on 

half of consumers in the United States and Canada, and of 
inquiries for a good deal more, the supply of this description of 
pig iron being very short across the Atlantic. The general hema- 
tite market is profiting by this, and producers who took 74s. for 
mixed numbers in the early part of the week will not now look 
at offers under 75s, Rubio ore is firm at 17s. 6d. per ton de- 
livered on wharves in this district. 

: The exports of pig iron from the Cleveland district this month, 
ie though not on the same scale as they have been during the last 
few months, are yet heavier than is usual in September, and are 
far better to Scotland than might have been expected, consider- 
ing the small difference in the prices, but they are less to the 
Continent, where they should have been more. The quantity 
oa shipped this month to the 13th was 45,062 tons, as compared with 
44,165 tons last month, and 40,145 tons in September last year. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
is being depleted at a very satisfactory rate, an increase having 
been reported on one day only this month, and already the 
decrease is double what it was during the whole of last month. 
On the 13th Messrs. Connal and Co. held 105,347 tons of Cleveland 
iron, a decrease of 6008 tons this month. Of hematite pig iron 
they held 15,103 tons, decrease for month 2065 tons. 
‘ The Actien-Gesellschaft fuer Kohlendistillation (Coal Distillation 
3 Company), of Bulmke, near Gelsenkirchen, Westphalia, has esta- 
: blished a branch office at Middlesbrough in order to introduce into 
the district the Huessener coke oven, which is one of the type that 
recovers the by-products, but it is claimed that the Huessener oven 
makes a better coke than the others. The company is erecting 
sixty of these ovens at Messrs. Bell Brothers, Clarence Ironworks, 
Middlesbrough, this firm being the first in (reat Britain to adopt 
them. Mr. Albert Kauffmann, who for more than thiry years has 
carried on business in this district as an iron merchant and broker, 
has been appointed North of England representative of the com- 
pany; and gives up his merchant’s business, 
& A report is in circulation, for which there appears to be very good 
5 authority, that the whole of the undertakings of the Weardale Iron 
and Coal Company, Limited, one of the most important industrial 
concerns in the North of England, have been, or will be purchased 
by Sir Christopher Furness and others associated with him, the 
price to be two millions sterling. It is stated that the transaction 
Be is so far advanced that only the signatures are needed, The 
K cor! of the company includes thirteen collieries, which raise 
ES ,200,000 tons of coal annually ; coke ovens, which produce 
: 500,000 tons of coke per year ; two blast furnaces, turning out 
% 1400 tons weekly of hematite iron ; steel works, producing between 
: 5000 and 6000 tons weekly of plates, sheets, hoops, bars, &c.; 
farms, extending to over 2500 acres; ironstone mines in Wear- 
dale, &c, Altogether, the company employ 5600 men. The con- 
cern was established in 1845 by Mr, Charles Attwood, with whom 
was afterwards associated the Barings, of banking fame. It is 
ae also reported that the Easington Coal Company in East Durham 
will be amalgamated with the Weardale, butas yet nothing official 
‘ on this subject has been made public. 

Near Tudhoe Ironworks, Messrs. John F. Wake and Charles 
Hollis are establishing works where they intend to utilise the 
slag which has been deposited from the blast furnaces there. 

Admiral Cleveland, who has for some years had the practical 
superintendence of the works of Messrs, Palmer’s Shipbuilding and 
Tron Co., Limited, is en from the active management, and 
the sows management of the shipyards and engineering works 
will be taken by Mr. J. P. Wilson, while that of the blast furnaces 
and steel works will be allotted to Mr. F. W. Dick. 

The River Wear Commissioners have sanctioned the application 
of Messrs, Lister and Henderson to be allowed to lay down at 
their yard at South Hylton a slipway and gridiron. 

The North-Eastern Railway Company have appointed the follow- 
ing as district engineers:—Mr. W. J. Fletcher, at Newcastle ; 

: Mr. H. J. Rudyard, at York; Mr.J. C. Valentine, at Darlington ; 
rs Mr. C, F. Bengough, at Bishop Auckland ; and Mr. E. Smith, at 
A Hull. Mr. Valentine was formerly Mr. Cudworth’s assistant at 
Darlington, and Mr. Bengough assisted Mr. C, A. Harrison at 


Newcastle. 
: The work of laying down the electric lighting plant at North- 
5 allerton has been completed, and the town has been lighted up 


for the first time by electricity this week. At Middlesbrough 

rapid progress is being made in laying down the electric lighting 

cables. The Tynemouth Town Council are about to erect at the 
xg Low Lights an electric power station in connection with the 
electric trams. 

While the steam coal trade in this district is very quiet, with 
prices easing, there is much activity in all other branches, and the 
tendency of prices is upwards. Best steam coals are generally 
quoted at 12s. per ton f.o.b., but lls. 6d. is said to have been 
accepted. A considerable quantity of best Durham gas coal has 
been sold at 10s. per ton f.o.b., but 10s. 6d. is now asked, and 
sellers expect to be able shortly to realise 1ls. Coke is not so 
scarce as it has been all the summer ; indeed, there is now no difii- 
culty in getting supplies, and the price of medium coke has eased 
to 2ls. per ton at the furnaces. The regulations for the new 

; Conciliation Board in the Durham coal trade have now been sub- 

b mitted to the men, and are pretty nearly identical with those 

which were adopted in connection with the Conciliation Board 
which came to an end in 1894, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more disposition to buy pig iron on 

several days this week, especially as regards Scotch and Cleveland. 

The fluctuations in prices have been considerable, but better prices 

on the whole have been obtained. Business has been done in 

Scotch warrants from 69s, 10d. to 69s, 1d., and up again to 70s, 

cash, and 70s. to 69s. 5d., recovering to 70s. 3d. one month. A 

quantity of Scotch iron has also been sold at 69s. 74d., for delivery 

in seven days. There has been comparatively little doing in 

ordinary Cleveland warrants. The sales recorded in this iron have 

been at 67s. 44d. cash, 68s, to 67s. 6d. and 67s. 9d. one month, 

Hele and also at 67s. 6d. for delivery on a specified date in 
te the first week of October. The business in Cumberland 
hematite warrants has been considerable. The market 
: opened at 74s, 2d. cash, receding to 73s. 8d., and after- 
4 wards advancing to 74s, 10d, cash. The business for delivery 
in one month in this class of iron was done from 74s, 6d. to 74s, 1d., 

“S subsequently rising to 75s, 2d. perton. The market has been 
subject to the influence now of stro —- from America, and 

again of varying intelligence from the Transvaal. The specula- 
tive business appears to 


ve been on a moderate scale. 


38 hematite, and 4 basic iron. Since last report two furnaces 
have been taken off basic, but one additional has been placed on 
ordinary and another on hematite pig iron, the total number in 
operation being thus unchanged. 

There is a very good demand for hematite iron. Some makers 
are obtaining steady supplies from Cumberland, while others are 
taking large quantities of Scotch-made hematites. The latter is 
now quoted by merchants 78s, 6d. per ton, delivered in railway 
trucks at the steel works, 

The prices of Scotch makers’ iron are as follows :—Govan, f.o.b. 
at Glasgow, No.1, 8ls.; No. 3, 75s.; Monkland, No. 1, 73s.; No. 3, 
70s, 6d.; Carnbroe, No. 1, 74s.; No. 3, 71s.; Clyde, No. 1, 78s.; 
No. 3, 74s.; Gartsherrie, No. 1, 79s.; No. 3, 75s.; Calder, No. 1, 
8ls.; No. 3, 76s. 6d.; Summerlee, No. 1, 85s.; No. 3, 78s. 6d.; 
Coltness, No. 1, 85s. 6d.; No. 3, 80s.; Glengarnock at Ardrossan, 
No. 1, 81s.; No. 3, 75s.; Eglinton at Ardrossan or Troon, and Dal- 
mellington at Ayr, Nos. 1, 75s.; Nos. 3, 72s, 6d.; Shotts at Leith, 
No. 1, 83s.; No. 3, 77s. 6d.; Carron at Grangemouth, No, 1, 81s.; 
No. 3, 76s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been 5412 tons, compared with 6458 in the corresponding 
week of last year. 

It was reported on ’Change, in Glasgow, this week that consider- 
able sales of Summerlee pig iron had been made for shipment to 
Canada, and that there were fresh inquiries, if not actual pur- 
chases, on behalf of the United States. These statements cannot 
possibly have much weight either way as influencing the market, 
for the reason that the exports to the States have this year so far 
been practically a vanishing quantity, while those to Canada, 
though somewhat better, are still much behind what they have 
often been in former years. The fact is that the strength of 
the pig iron business, as far as Scotland is concerned, is in the 
amount of the home consumption, which is admittedly very 


. The finished iron and steel departments are well employed. There 
is no slackening in the demand for steel. It is understood that good 
orders for mild steel for shipbuilding purposes have added con- 
siderably to the work formerly on the makers’ books, and there is 
a prospect of a continuance of the busy times that have already 
been experienced this year. It was stated this week by Mr. 
Lorimer, chairman of the Steel Company of Scotland, at its annual 
meeting in Glasgow, that the output in the past year had been 
quite unprecedentedly large. The shareholders of this company, 
which formerly has had many lean years, are on this occasion to 
receive a dividend of 6 per cent., and the year upon which the 
company has now entered has every appearance of being equally 
if not even more productive. As regards the malleable iron trade, 
some complaints have been heard in the last few days of a scarcity 
of fresh orders, but it is hoped that this is only temporary, In 
the meantime the works are fully employed. 

The engineering and ironfounding branches are <7 busy. 
Locomotive engineers are well supplied with work, and boiler shops 
are also favourably situated in this respect. 

The coal trade has been rather more active. The shipments 
show a material improvement upon those of the last few weeks. 
The consumption of coal in iron and steel works, and in manufac- 
tories generally, is about its maximum ; the colliers are producing 
ample supplies, and the railway facilities for the transmission of 
a: are at the moment exceptionally good. There is no change in 
coal prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


As intimated in this column last week, the perversity of the 
Welsh collier is about to take a practical form, at the very time 
when indications of improving demand and increasing price are 
showing themselves, For instance, over 300,000 tons of steam 
coal were shipped at Cardiff last week, over 50,000 tons from 
Swansea, and over 90, tons from Newport, Mon. Latest 
quotations, Cardiff are touching l4s., yet with this I am obliged 
to announce that at a Mertayr colliers’ meeting on Saturday last, 
attended by 2000 men, it was decided, in agreement with a spirited 
appeal from ‘‘ Mabon,” to put in notices on the Ist of October. This 
action threatens to be general, and is a movement to compel all 
colliers to join the General Federation of Colliers. ‘‘ Mabon,” in the 
course of his address, stated that the English miner would, on and 
from October Ist, be in the enjoyment of an advance of 40 per 
cent, above the standard of 1888 ; and in Sotland next year there 
would be a Board of Conciliation, with a minimum of 35} and a 
maximum of 75. All that they wanted in Wales was the same 
measure of justice, The resolution at the end of the meeting, to 
take measures to compel non-unionists to become members, was 
carried unanimously. 

In the Aberdare Valley at Penrhiwkiber, where a dispute exists, 
the colliers have been advised by ‘‘ Mabon” to assent to employers’ 
terms, and work to the end of the month, when all contracts 
would cease. The dispute at Lletty Shenkin continues. In the 
Llanelly district, the hauliers’ dispute is settled at all but one colliery. 
The men get an advance of 6d. per day until October, when the 
whole wage ——- will be discussed. This dispute affected 1000 
men in the Llanelly district alone. 

With regard to the ending of the Abernant lease, it is fairly 
certain that the part affecting the Werfa will be renewed to the 
present workers, and that the chief portion, if not renewed by Mr. 
Lewis, will be carried on by the Bute management. 

This week on ’Change, Cardiff, it was understood that there was 
increased firmness in the coal trade, and that prices all round were 
looking up. Smalls are decidedly better, and a good demand exists 
for semi-bituminous of Monmouthshire. Latest prices are as fol- 
lows :—Best steam, 13s, 9d. to 14s. ; seconds, 12s, 9d. to 13s. ; 
best drys, 13s. 3d. to 13s, 6d.; seconds, 12s, 3d. to 12s. 9d. ; 
special smalls, 8s, 3d. to 8s, 6d. ; best ordinaries, 7s, 6d. to 7s, 9d.; 
seconds, from 7s, 3d. ; best Monmouthshire, for Cardiff shipment, 
12s, 6d. to 13s.; seconds, lls. 6d. to lls. 9d.; best households, 
13s, 6d. to 13s. 9d. ; No. 3, Rhondda, 13s, 3d. to 13s, 9d. ; brush, 
123.; smalls, 10s. 6d.; No. 2, Rhondda, 10s, 3d. to 10s. 9d.; 
through, 8s. 9d. to 9s. ; small, 7s. 6d. 

Swansea prices: Anthracite, 14s. to 14s, 6d.; seconds, 12s, to 
13s.; ordinary large, 11s. to 11s, 6d.; small rubbly culm, 5s. 6d. 
to 5s. 9d.; steam, 12s, 6d. to 13s, 6d.; seconds, lls, 6d. to 12s, ; 
bunkers, 8s, 9d. to 9s, 3d.; small, 8s, 3d. to 8s. 6d. 

House coals: No. 3 Rhondda, 13s, to 13s. 6d.; No. 2 Rhondda, 
lls. 6d. to 12s.; through, 10s. to 10s, 6d.; small, 8s, 3d. to 8s, 6d., 
all deliveries f.o.b., cash 30 days, less 24. One of the chief 
subjects of discussion on ’Change, Cardiff, this week, has been 
the reported application of the Cambrian Coal Company, of 
which Mr. D, A; Thomas is the representative, to enter the ranks 
of the Coalowners’ Association. Other companies, it is rumoured, 
are also on the eve of joining. This is not stated officially, but is 
generally accepted as true. Amongst the outstanding firms are 
the Naval; Newport-Abercarn ; Burnyeat Brown; Troedyrhiw ; 
Werfa ; and Lianbradach, The action of the colliers in joining 
the Miners’ Federation is taken as prompting this closing up of 
the coalowners’ ranks. It is a question, mooted by lookers on at 
the situation, whether the seceders from the Coalowners’ Associa- 
tion of Wales may not join the ranks of the General Coalowners’ 
Union of*Great Britain. Sir William would have a following if 
this were done, 

Patent fuel continues in fairdemand. Prices unchanged. Car- 
diff, 13s, 6d. to 13s. 93.; Swansea, 12s. 6d. to 13s. Swansea exports 
last week were under 5000 tons. Coke is strong in price and 
demand. Cardiff prices: 23s, to 25s., furnace; foundry, 26s. to 
27s.; best, 31s, to Bos. Swansea price: 25s, to 27s. 6d., foundry ; 
furnace, 23s. to 24s, Iron ores, Cardiff: Best Rubio, 15s. to 
16s, 6d.; Tafna, 14s. 6d. to 15s, Swansea quotations: Rubio, 


16s, 9d. to 17s.; Tafna, 15s. 9d. to 16s, Pitwood at Cardiff, 


Newport, importing large cargoes and best timber, 

Hedley’s success at the Pontardawe sinking is confirmed, The 
6ft, seam has been won at a depth of 200 yards, 

Trade statistics for August show a decrease in coal from the 
Welsh ports of 11,271 tons, the exact figures being 1,791,880 to 
as against 1,803,151 tons for July. During the eight months 
Cardiff has shipped 20,720 tons of iron and steel ; Newport, 19 306 
tons; and Swansea, 5499 tons. In coke, Cardiff has exported 
45,288 tons; Newport, 9394 tons; and Swansea, 22,328 tons, 
Swansea continues the lead in patent fuel, having despatched 
358,634 tons; Cardiff, 295,181 tons ; and Newport, 67,555 tons 

During the past week imports of iron ore have been |p 
at all ports to the principal iron and steel works, to 
South Wales Import Company, and the Société Commerciale, 
West of England shipments have been from Bilboa, byt 
a few also have come in from Duddon, and one from Alma. 
zarron, | the keenness of competition with the 
Welsh steel works I note that railway iron has been sent ip 
—_ quantities from Harington for the Bargoed Coal Company, 
and rails and sleepers for the coal firm of Burnyeat, Brown, and 
Co., railway iron two cargoes to Rennie and Wilkinson, and tip. 
= and bars to Watson and Co. Pig iron has been coming int 
Yewport from Ardrossan and Millom, and Swansea imported 85 
tons and 3100 tons of iron ore, The prosperity of the iron and 
steel trades of Wales is marked, and books are full for a long time 
tocome. The chief drawback is the continued scarcity of water 
Dowlais suffering very much more than others. The mills 
manufacturing branches are still practically idle, the occasional 
rain only allowing of a spasmodic start. The management is, 
however, enegetic, and renovation, clearing up, and improvements 
are the order of the day. The Siemens furnaces are being supplied 
with Wells’ patent gas producers in place of the old type. The 
transformation of the Dowlais Company into a limited liability is 
again rumoured. It has long been understood that this is only 
a question of time. Speaking a few weeks ago upon the subject to 
a leading ironmaster, he said that in iron and steel circles it had 
long been discussed as one of the eventualities, but that when it 
did take place Lord Wimborne would certainly retain the chief 
portion, and it was not likely that any interest would be accorded 
to the financial public. The completion of an important part of 
the works on the seaboard, the successful winning of the Aber. 
cynon Colliery, with its unsurpassed steam coal—as high, if not 
higher, percentage of carbon than any—unite in giving the 
Dowlais property an excellent position at the present moment, 

The tin-plate trade is brisk. One complaint at Cwmbwria, 
Swansea Valley, is that men are too few to keep all the mills going, 
so many having left in slack times for the States, Another mill has 
been started at the Worcester. As anticipated, another 
large shipment took place last week—92,391 boxes ; receipts from 
works, 58 186 boxes ; total stock, 138,196 boxes. Shipments last 
month were, 16,426 tons, as against 11,183 tons for July—Russia, 
Denmark, Germany, France, Belgium, Straits Settlements, 
America, Japan, and other countries improving in quantity, 
Makers are quite in a position to hold out for improved prices, 

On ’Change, Swansea, mid-week, it was admitted that the pig 
iron market had been unsettled during the week, fluctuations 
occurring daily, and even experts were in a quandary as to 
what prices would be. The report that America was coming 
to this country for pig was contradicted, and it is now believed 
that they wil] deliver all the pig iron sold here rather than pay the 
difference in price arising from buying on this side to execute their 
contracts. Pig iron stocks are lessening. Latest prices Swansea 
are as follows :—Glasgow fig iron warrants, 69s. 2d., 69s, 1d., 
69s. 14d., cash buyers, iddlesbrough No. 3, 67s, 24d., other 
numbers in proportion ; hematite warrants, 73s, 104d., 73s. 10d., 
for mixed numbers, Cumberland according to brand. Welsh 
hematite, 1, 2, 3, 82s. 6d. to 85s, 

Welsh bars, £8 7s. 6d. to £8 10s.; sheets, iron, £9 to £9 10s,; 
steel, £9 5s. to £9 15s. Steel rails, heavy, £6 5s, to £6 10s. ; light, 
£7 5s, to £7 15s, Bessemer steel bars, £6 5s.; Siemens, £6 5s. to 
£6 7s. 6d. Tin-plate: Bessemer steel cokes, 15s, 3d. to 15s, 6d.; 
Siemens, coke finish, 15s, 6d. to 15s. 9d.; ternes, per double box, 
28 by 20 C., 28s. 6d., 29s. to 30s.; best charcoal, 15s, 6d., 16s, 6d. 
to 17s, 6d.; big sheets for galvanising, 6ft. by 3ft. by 30G., per 
ton, f.o.t., £12 10s. to £13 10s.; finished black plate, £12 to 
£12 10s. Canadas, £10 to £10 10s. 

Block tin, £145 15s, to £144 10s.; spelter, £23 1is.; copper, 
Chili bars, £76 17s. 6d. to £77 2s. 6d.; lead, £15 7s. 6d. An 
agitation to advance the price of tin bars again, following 
merchant bars, is on foot. 

Other points raised were future pay-days, weekly pay, &c., and 
an adjournment followed. On all sides the wish was expressed 
that the Board should be permanent and sit in arbitration on all 
matters connected with the trade, 

A satisfactory condition of things prevails at Port Talbot ; the 
exports and imports are steadily increasing, and four additional 
hydraulic cranes are now in course of construction. Last week 
witnessed a quick despatch, stated by some authorities to be a 
record, The steamer Coquet, 1483 register, was docked at 
4.30 p.m. on Wednesday, d loading at 5.15, and sailed 
on the same tide at 10 p.m., after taking in 589 tons 19 cwt, of 
bunkers. 

Shipping statistics at Llanelly are encouraging. During the 
month of August sixty-four vessels paid dues at Llanelly, as com- 
pared with fifty-five in the previous month. The imports amounted 
to 5964, showing an increase of 1158 tons over the month of July. 
The engineer has reported that the extended lines of the training 
walls of the new ak bas been laid down, in accordance with the 
instructions of the Board of Trade. 

The Seamen’s strike has not touched Swansea ; local officials of 
the Union say that they are satisfied, as they have been able to 
secure £5 for firemen, and £4 15s, for seamen. At Cardiff on 
Monday only one boat was posted for signing on a crew, and the 
Federation officials stated that they had plenty of men ready to 
meet any possible requirements. On Tuesday three vessels were 
posted. No difficulty is found in getting crews. The executive 
of the Union have decided to make a levy of 1s. per member to 
continue the strike. 

A novel strike is now on at Tondu, nearly fifty boys and young 
men employed at the sheds of the Tondu depdt of the Great 
Western Railway. These cleaners contend that 13s, is the highest 
wages paid, and they claim a uniform rate of 14s, to 15s, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand and prices very firm. House coal 
in fair demand. Steel and iron works well off for orders, but the 
continued scarcity of water affects the output. Tin and copper 
both advanced in price. Exports for week woes September 9th 
were :—Coal: Foreign, 68,345 tons; coastwise, 22,022 tons. Im- 
ports for week ending September 12th were :—Iron ore, 18,613 
tons ; pig iron, 1285 tons ; pitwood, 4270 loads; one cargo deals 
and battens, 

Coal: Best steam, 12s, 6d. to 12s. 9d.; seconds, 11s, 6d.; house 
coal, best, 12s. 6d.; dock screenings, 8s, 6d. to 8s. 9d.; colliery 
small, 8s. 3d. to 8s. 6d.; smith’s coal, 8s. 6d. to 8s, 9d. Pig iron: 
Scotch warrants, 69s. 10d.; hematite warrants, 74s. 7d. f.0.b. 
Cumberland ; Middlesbrough, No. 3, 67s. 2d. prompt. Iron ore: 
Rubio, 16s, to 16s. 6d.; Tafna, 15s. to 15s. di. teel : Rails— 
heavy sections—£6 5s, to £6 10s.; light do., £7 5s, to £7 15s. f.0.b.5 
Bessemer steel tin-plate bars, £6 5s.; Siemens steel -“<"* bars, 
£6 5s. to £6 7s. 6d., all delivered in the district cash. ‘Tin-plates: 
Bessemer steel, coke, 15s, 3d. to 15s. 6d.; Siemens—coke finish— 
15s, 6d, to 15s, 9d. Pitwood: 17s. 9d. to 18s. London Exchange 


Telegram: Copper, £76 7s, 6d.; Straits tin, £148, Freights firm. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


TqouGH it is pleasant to be able to state a con- 
tinuation of the brisk and satisfactory employ- 
ment that has for many months past charac- 
terised the iron trade over here, it is at the 
same time impossible to find anything new or 
interesting to report, as the accounts received 
from the different departments all bear much the 
game character. A very animated business is 
done in all sorts of manufactured iron, while the 
want of raw material continues most depressing. 
On the 22nd of !ast month a tendering took place in 
Sofia for the supply of about 600 wagons for the 
Bulgarian State Railways, but the machine and 
wagon-shops are all so well supplied with work that 
there was some difficulty in placing the above 
order, which was finally divided between four 
Hungarian, one Austrian, and a German firm, 
namely, the Weitzer wagon-shops, in Arad ; 
«Panubius,” in Budapest ; Ganz and Co., in 
Budapest ; Brun, Koningsfeld, and the Breslau 
wagon-shops. 

The tendency of prices, both in Rheinland- 
Westphalia and in Silesia, is, on the whole, 
upwards, but officially no changes have taken 
place, except for Siegerland spiegeleisen, which 
met with an advance of M. 13 p.t.; the 8 to 
10 per cent. grade now standing at M. 83 p.t.; 
10to 12 per cent... M. 85; 12 to 14 per cent., 
M, 87; and 14 to 15 percent., M. 90 p.t.; the price 
for 19 to 20 per cent. guality would accordingly 
amount to about M. 105 p.t. Terms of delivery 
are as long as makers choose to ask, and it is 
exceptional if they comply with the desire of 
their customers as regards the time of delivery, 
and if they do so higher prices are almost always 
asked. In the girder trade, and also in the plate 
and sheet departments, no contract is accepted at 
Jess than a six months’ term of delivery ; the same 
state of things prevails in the bar and hoop trade. 
The wire business continues in a favourable posi- 
tion; there ie more inquiry than for many 
months past, and a fair amount of orders is 
forthcoming. 

The position of the Austro-Hungarian iron 
market is fairly strong ; as consumers had 
hitherto been rather unwilling to consider the 
improvement in the iron trade tu be of a lasting 
nature, they were slow in purchasing until quite 
recently, when they began to perceive that the 
upward movement was a symptom of general 
healthiness in the market, and so now there are 
numerous inquiries coming in, and a fair amount 
of orders has been received upon the week in both 
the raw and the finished iron department. A 
regulation in prices is expected to take place 
towards the middle of the present month ; officially 
the prices of previous weeks are still quoted. 

A specially good demand for house coal is 
reported from the Austrian coal market, all the 
larger dealers putting in large stores ; small coal 
for industrial purposes is likewise in good call, 
and the business in coke and brown coal leaves 
little to be desired. The Bohemian brown coal 
works have resolved on a rise of 10 to 12 kreuzer 
p.t., or 1fl, to 2fl. per wagon for brown coal for 
the middle of September. 

The accounts that have this week been received 
from the Belgian iron market are as good as can 
be desired, the firmness exhibited in all depart- 
ments being remarkable. Merchant iron rose on 
190f. p.t., and plates have been showing a strong 
inclination to move higher up, although the 
present quotations of 215f. may be considered a 
good and paying price. Girders remained tirm 
on 180f. p.t. for export, and 182-50f. p.t. for home 
consum} 

Thougi. che tenderings for Government supplies 
in coal have not as yet been invited, and are 
likely to be postponed for another week, the 
opinion prevails that even without these tender- 
ings, which were expected to have so much influ- 
ence on prices, a rise in the quotations for coal is 
inevitable and only natural, considering how 
scarce coal is getting. In fact, the collieries 
might ask almost any price now, as ironmasters 
have to get coal, no matter at what cost. Coke 
has been advanced until prices have reached a 
point no one would have dreamed of some months 
ago; there is talk of 30f., and even 35f. p.t., 
having been given. But this was only where 
small lots were in question, the blast furnace 
works having fortunately placed nearly their 
total requirements for next year’s delivery with 
the Coke Syndicate at 21f. p.t. 

All sorts of iron and steel meeting with good 
request in France, the condition of the market is 
naturally steady and good. 

A mining accident occurred at St. Etienne, the 
rope of a basket that went down the shaft with 
sixteen men breaking, thereby causing the death 
of the men, 

On the Milowice and Czeladz collieries in 
Russian Poland 6500 colliers came out on strike, 
4great number of the strikers being Prussians. 

are maintaining order; the strikers 
have no chance of success, 

_Import in English steel pens to Germany has 
since last year shown a falling off, while until then 
4 steady increase had been reeptible from year 
to year. The predilection for ‘‘ foreign ” things, 
Which is a characteristic feature of the German, 
caused dealers to prefer pens with English or 

french marks, as they were sure to find a market, 
and consumption in German pens was accordingly 
but limited, and many firms were compelled to 
make cheap qualities onl y, that were exported for 

dling. T.ately, however, several inland firms, 
-aving sent in offers to administrations, schools, 
‘stitutions, Government orders were granted 
them, and an increase in home demand for 
| pens was soon perceived. Importin foreign 
18 pens was, in kilogramms, for 1895, 
133 oo, 1896, 136,500 ; 1897, 143,200; 1898, 
193,900 ; from England alone 124,800 were 
po in 1895, 132,000 in 1896, 138,200 in 1897, 
130,100 in 1898, In the first two quarters of 
Year caly 56,400 steel pens were imported 
éermany, 53,600 coming from England ; in the 
‘ame period last year 58,200 were imported, 


TRADE AND BusINEss ANNOUNCEMENTS.—Mr. 

K E. Dickinson has resigned his position with 

Yhock Limited, and has opened works in Aston 
-street, Birmingham, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 6th. 


THE August volume of business, as measured b: 
railroad traffic and bank clearings, exceeded all 
records by aheavy percentage. The indications are 
that September business will far surpass August 
in general lines. Large transactions are reported 
in iron and steel for 1900 delivery, but compara- 
tively little for this year. Pig iron has moved up 
to 24 dols. for No. 14 foundry, and forge to 
20 dols., billets are quoted at 40 dols. to 41 dols., 
but no open sales are made in the market. Con- 
sumers west and east are calling for billets, but 
manufacturers are keeping their business ve! 
much to tb ives, i is improving in all 
lines, Building is extremely active, much factory 
building is going on in country localities where 
freight rates are favourable and fuel cheap. 
Trolley line construction was never pushed so 
hard as now, and mills are pretty well filled up 
with orders for girder rails. Several thousand 
miles of such roads are projected for construction, 
apg in States west of Pennsylvania. Some 
lines have begun to carry freight, and legislative 
permission will soon be sought to carry freight on 
many lines. There is great activity in telephone 
construction, Independent companies are spriag- 
ing up in hundreds of towns, Gradually these 
little companies are extending their connections, 
and in a year or so three or four great concerns 
will control the telephone lines outside of Bell 
interests in a dozen States. Standard railway 
construction is also engaging more than ordinary 
attention. Out of the 30,000 miles of projected 
roads, between three and four thousand miles 
have been started, and when the records of con- 
struction for the last half-year are published it 
will be found they exceed all other ha!f-year’s 
work for ten years. Shipbuilding on the Lakes 
has received an enormous impetus, and tonnage 
will be increased to provide craft for ore, coal, 
lumber, and wheat interests. Large crops are 
certain, and a good export demand is promised. 
Labour is pretty fully engaged and comparatively 
few strikes are occurring. Wages are being con- 
stantly voluntarily advanced, and cost of living, 
while it is advancing, is not such as to generate 
discontent. The working classes are well-paid, 
prosperous, and in the main contented. The 
advance in wages this year will average 50 per 
cent. The cost of raw material outside of coal 
is advancing. 


LAUNCHES AND TRIAL TRIPS. 


SAXOLEINE ; built by, Sir W. G. Armstrcng, 
Whitworth, and Co.; to the order of, Lane and 
Macandrew ; dimensions, 335ft., 45ft., 29ft. 6in.; 
to carry, petroleum in bulk; engines, triple- 
expansion, 24in., 40in., 66in., by 48in., pressure 

lb.; constructed by, Wallsend Slipway and 
Engineering Company, Limited; launch, Sep- 
tember 6th, 

Don Huvuco, steel screw steamer; built by, 
David J. Dunlop and Co.; to the order of, Rio 
Tinto Company, Limited; dimensions, 310ft., 
38ft., 20ft. 6in.; engines, triple-expansion, 24in., 
40in., 66in., by 48in., pressure 1801b.; launch, 
September 7th. 

MonTAUK POINT, steel screw steamer; built by, 
Robert Stephenson and Co., Limited ; to the order 
of, Norfolk and North American Steam Shipping 
Company, Limited ; dimensions, 375ft., 50ft., 
38ft.; engines, triple - expansion, 26in., 43in., 
7lin., by 48in., pressure 180 1b.; launch, Septem- 
ber 7th. 

ANDREE STEMPINSKY, barge-loading dredger ; 
built by, Wm. Simons and Co., Limited ; to the 
order of, Russian Government ; launch, Septem- 
ber, 7th. 

ROWENA, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Hers- 
kind and Co.; dimensions, 336ft., 47ft., 
24ft. 10in.; engines, triple-expansion, 24in., 
38in.. 64in., by 42in., pressure 1601b.; constructed 
by, Central Marine Engine Works ; trial triy, 
September 8th. 

PHILIPPEVILLE, twin-screw mail and passenger 
steamer ; built by, Sir Raylton Dixon and Co., 
Limited ; to the order of, Elder Dempster ard 
Co., for the Société Maritime du Congo ; dimen- 
sions, 382ft., 46ft., 25ft.; to carry, 108 first, 70 
second-class passengers; engines, triple-expan- 
sion, 21}in., 34in., 59in., by 42in., pressure 1801b. ; 
constructed by, Wallsend Slipway and Engineer- 
oe Limited ; trial trip, September 
11th. 


ROBERT IRVINE, steel screw steamer ; built by 
Irvine’s Shipbuilding and Dry Dock Company, 
Limited ; to the order of, Robert Irvine and Co.; 
dimensions, 352ft., 48ft., 27ft. 9in.; to carry, 
6000 tons deadweight, L.S.F.; engines, triple- 
expansion, 24in., 39in., 60in., by 45in., pressure 
180 Ib.; constructed by. Thomas Richardson and 
Sons, Limited ; trial trip, September 11th. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Fleet engineer: James Shirwell, to 
the Vivid, additional, to be detailed for duty in 
the Highflier. Staff engineer: Charles A. Hard- 
ing, to the Hermes, when commissioned. Chief 
Engineer: Thomas R, Reynolds, to the Barham, 
when commissioned, Engineers: William G. 
Laurence, to the Widgeon, when recommissioned ; 
John D. Wilson, to the Hermes, when commis- 
sioned. Engineers, in lieu of chief engineers— 
Ernest Barr, to the Revenge, additional for the 
tender Boxer, when recommissioned; Walter 
Edwards, to the Hood, additional for the tender 
Bruiser, when recommissioned ; John E. Vibert, 
to the Royal Oak, additional for the tender 
Dragon, when recommissioned ; Percy Wheater, 
t> the Barfleur, additional for the Fame ; John 
L. Kimber, to the Wildfire, additional for service 
in the Reserve. Assistant engineers: Frederick 
C. Haddy, to the Hermes, when commissioned ; 
Harry Davis, to the Vivid, additional for charge 
of reserve stores and engineer of torpedo boats ; 
Alfred A. O. Wood, to the Majestic. Artificer 


engineers: John H. Apps, to the Barham, when 
commissioned ; Robert W. Hingston, 
Monarch, additional, 


to the 
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Patents.” 

Application for Letters Patent. 


name address communicating party are 
printed in italics. 


lst September, 1899. 
17,668. Praeventina Insury to Hats, J. Head, Croy- 


on. 
17,664, Jornt, J. 8. Holme, F. B. Hart, and A. Watson, 


Manchester. 
17.665. An Eve.ess Bopkty, E. Wardle, Chilwell, 


17,608." for Geinpinc Meta, L. P. Asbury, 
17,067. Buovse Grip, K. C. Goodman, Weston-super- 
Sreerinc Gear for Bicycixs, T. Stanton, Shef- 
for Catcuine Mice, J. H. Atkinson, 


eds. 
17,670. Szamix¥ss Tunes, L. A. Smallwood, 
Birmingham. 
17,671. Links, W. Pearce, Birmingham. 
17,672. Printinc Macuings, W. Carter, Hali- 


fax. 

17,673. Marat Strips, W. Shaw and C. L. Loveridge, 
Coventry. 

17,674. Brake, W.S Loudon and A. W. Adams, 
Coventry. 

17,675. Wixpinc YARN on Tosss, J. H. Lees-Milne, 
Manchester. 

17,676. Toots for Mera, J. Normand, Glas- 


gow. 
17,677. Preventine SpiasHine of T. C. Clark, 
Wolverhampton. 
17,678. Dampers for Firrepiaces, &c., W. Beattie, 


Glasgow. 

17,679. Exzcrric Tramways or Ral_ways, M. 
Gaugbren, Glasgow. 

17,680. WasHine Do.iizs, W. Blakeman, Newcastle- 
on-Tyne. 

17,681. Crank Mecuanism for VELOocIPEDEs, E. B. 
Killen, Glasgow. 

17,682. CuemicaL Piant Foon, J. E. Jefferies, Oxford. 

17,688. Brick-MaKING Macuings, B. Thomas, bir- 
mingham. 

17,684. BaLtastinc Tanks for Marine VEssEts, J. 

y, Glasgow. 
17,685. PuriFiers, F. Treu, Berlin. 
17.686. ALJUsTABLE AWNING FRamME, R. A. Wheeler, 


ndon 
Junctions for Pipgs, P. Ockenden, 


ndon. 

17,688. Bottizs, T. Heptinstall and T. Ashton, London. 

17,689. EvAPoRATING Bring, E. J. Duff and The United 
Alkali Company, Limited, London. 

17,690. Bring-EvaPoRATING ApparRatTos, E. J. Duff and 
The United Alkali Company, Limited, London. 

17,691. EvaporatinG Bring, E. J. Duff and The United 
Alkali Company, Limited, London. 

17,692. VotaTiLE Liquips, C. Joly, London. 

17,693. Curg of Eczema, H. Samuel, London. 

17,694. Drivine Locomotives, W. R. Renshaw, Stoke- 
on-Trent. 

17,695. Licutine Frres, E. V. Goad, London. 

17,696. Protectine Device for Corssts, E. Macna- 
mara, London. 

17.697. for VELOocIPEDES, R. Davies, 


ndon. 

17.638. CHatns for Cycigs and Moror Cars, A. Letta, 

ndon. 

17,699. Rotter Crusutnc Mitts, The Edison Ore 
Milling Syndicate, Limited.—(7. A. Edison, United 
States ) 

17.700. Brakes for Bicycugs, J. E. Grout, London. 

17 701. Mupevarps for Cycies, H. F. Mohun, London. 

17,702. Making Rock-BoRING Darilts, u. Glossop, 
London. 

17,708. Strarer for Soups, L. Paul and Co., London. 

17,704. Typg-castinc Apparatus, H. J. 8. Gilbert- 
Stringer, London. 

17,705. Forctnc Liquips from their R&cCEPTACLEs, 
C. R. van Bose and H. Alrutz, London. 

17,706. BotrLe Necks, T. W. and J. Simpson, and 
W. H. Bradshaw, London. 

17,707. ELecrric INCANDESCENT Lamps, V. I. Feeny.— 
(Allgemeine Blektricitits Gesellschajt, Germany.) 

17,708. Amt stnc Gag, A. Liebich, London. 

17,709. Fastening Megat Wrappers, T. W. Mark, 
Liverpool. 

17,710. Seats for Assistants, J. E. Jones, Liver- 


pool. 

17,711. Rives of Meta, F. H. W. Breininger, 
Birmingham. 

17,712. Curzinc Cork Stoppers, A. J. Boult.—(A. 
J. Abril and G. Borel, France.) 

17,713. Sgatine the Mourus of Packacgs, H. M. 
Humphrey, London. 

17,714. Devicr, A. Turner, London. 

17,715. Corrine Orr Currents, J. H. Johnson and W. 
R. Weeks, New York. 

17,716. Matcu-Box Macuine, R. Haddan.— 
—(La Société Anonyme de Machines Industrielles, 
Belgium.) 

7. Drivisc Gear for Cycigs, C. Plagemann, 


Bullard, London. 
17,719. Erxcrric Meters, J. G. Lorrain.—(H. A. Mac- 


donald, France ) 
17,720. Exrractinc SaccHARINE Worts, E. de Meule- 


meester, London. 

17,721. Rorative Motors, E. Nivert, London. 

17,722. TetkorapHic Appakatus, A. C. Crehore and 
G. O. Squier, London. 

17,723. FasTENING SILK Enps on D. T. Keymer. 
—(@. Harris, Victoria ) 


2nd September, 1899. 
17,724. Ort and Gas Morors, E. K. and E. L. Dutton, 


17,725. Cap and Wine for Footsatt Boots, W. Frost, 
sen., W. Frost, jun., E. Frost, and 8S. Smith, Wor- 
cester. 

17.726. Exptosive Vapour Motors, A. R. Bellamy, 
Manchester. 

17,727. Rahway CARRIAGE VENTILATOR, W. D. Mun- 


caster, Carlisle. 
17,728. HoLeinc Macutnsgs, F. Pistor, Liverpool. 


17,729. Firg-LicHTERS, J. Pic’! and T. Ellis, 
Bradford. 
17.730. SPINDLES of Sprnntnc Macutngs, F. Walton, 


Keighley. 
17,731. CycLe Brake MrcuanisM, F. Hawley, Bir- 


mingham. 
17,132. Drivina Gear for VeLocipEpEs, J. and J. 
Shaw, Coventry. 
17,733. Evscrric Lamp, C. E. Kelway, London. 
17,734. EvapoRATING J. Turner.—_(W. M. 
Miller, Straits Settlements.) 
7,785. BUCKLE for Betts, A. Turner, London. 
17,736. SoLernc and of Boots, J. Norval, 


17,738. SENsITISED Papers, J. E. Thornton and C. F. 
8S. Rothwell, Altrincham. 

17,739. PHOTOGRAPHIC SENSITISED Papers, J. E. 
Thornton and C. F. 8. Rothwell, Altrinc’ 

17,740. Typg-casTING Macuings, C. F. Remington, 
London. 

17,741. PHorograpHic Picturss, J. E. Thornton and 
C. F. S. Rothwell, Altrincham. 

17,742. Raitway Puiatrorm Trucks, W. J. Clemson, 
Wolverhampton. 

17,743. ADJUSTABLE DivipING ARRANGEMENT for Boxgs, 
G. E. Cornioley, London. 


Tins, W. Morris and L. Wilkinson, 

jurniey. 

17.745. SHirT-BAND Fastener, F. C. Cooper, East- 
urne. 

17,746. Faprics, E. E. Preston, Leicester. 

17,747. MECHANICAL SELF-LOCKING Cuasg, W. Edwards, 


jolton. 
17,748. ASCERTAINING CURRENT VELOCITY, J. Thompson, 


ardiff. 
17,749. Revotvinc Suerter Basz, A. Snowdon and J. 
J. Allen, Bournemouth. 
17,750. Crurt-stanps, E Cooper, Manchester. 
17,751. Freg-Link, E. Warburton, Hazel Grove, near 


port. 
17,752. DeTERMINING a TRUE Horizon, L. Whidborne, 
Liverpool. 
17,753. ConngR Piates for Wixpow A. Fry, 
Southampton. 
17,754. Apparatus for PREVENTING INJURY to PERSONS 
through Fatiinc, 8. Woodall, Dudley, Worcester- 


shire. 

17,755. TaBies, E. H., J. F., and C. A. Edwards, and H. 
Bedford, London. 

17,756. Locomotive Borters, C. Vanderbilt, jun, 
London. 

17,757. J. T. Knowles.—(The Q. and W. 
Company, United States.) 

17,758. Sat, M. Britton and F. J. Notley, 
Hastings. 

17,759. MANOFACTURING Knire Biapgs, G. H. Wells, 


etmeid. 
17,760. Proputsion of AERIAL YESSELS, T. Moy, 


mdon. 

17.761. Looms, E. A. Baldwin, Birmingham. 

17,762. Bepstgaps, O. G. Wahleuberg, London. 

7,763. ReeuLaTInG Switcues, J. D. F. 
Andrews, London. 

17,764. Bevet, W. P. Thompson.—(Z£. W. Hutchinson 
and F. M. Wrist, United States.) 

17,765. ACETYLENE Gas, A. P. E. Danchot and L. M. 
Saulay, London. 

17,766. Hanp Trucks, J. H. Heblethwaite, Liver- 


pool. 

17,767. for Traction T. C. Aveling, 
Birmingham 

17,768. Rope Havurace, Siemens Brothers and Co, 
Limited.—(Siemens and Ha'ske Aktien Gesellschoft, 
Germany.) 

17,769. Maxinc Armour P artes, J. L. Be.thall, 


ndaon. 
17,770. Packinc WasHeErs, J. A. FisherandJ. McCallum, 
London. 
17,771. W. Crampin, London. 
System of Sicnas, P. M. Jerrard, 
maon. 
17,773. Gas Generator, J. R. Rutter and F. H. le 
Sueur, London. 
Ammerers, W. C. Johnson and T. J. Murday, 


London. 
17,775. CANDLES, G. Pommerhanz and M. Rosenheim, 
mdon. 
17,776. Looms for Weavine Yarn, &c., J. Poyser, 


London. 

17,177.. ManuractureE of Straw Harts, E. F. Walsh, 
London. 

17,778. STRIKING AppaRATvs for CLocks, C. Rombach, 


London. 
17,779. Apparatus for InHaLING Gases, E. Richter, 


London. 
17,780. Procsss for Szparatine Gas, K. Kubierschky, 


London. 
17,781. Comprsep Sreps and Larpgrs, J. H. Eluke, 


London. 
17,782. Means for Recutatine Water, C. E. Livesay, 
mdon. 
17,783. HAT-RETAINING ATTACHMENTS, P. L: Deighton, 


ndon. 
17,784. Motor, R. Lange, London. 
17,785. Apparatus for Dyginc YaRN, J. W. Fries, 


London. 
17,786. KLECTRIC TELEGRAPH Devicg, 8S. G. Brown, 


mdon. 
17,787. Fenctnc, H. H. Lake —(W. McCloskey and E. 
J. Scully, United States.) 
17,788. CHarr for SurcicaL Purposgs, P. A. Gayon, 
London. 
17,789. Preventinc the Waste of Besr, H. J. Davy, 
London. 
4th September, 1899. 


17,790. Looms for Weavinc, G. H., M. E., and G. 
Hodgson, Halifax. 

17,791. DoUBLE-RaTCHET FREE WHEEL and Back- 
PEDSLLING Brak, R. Beresford, Newcastle, staf- 
fordshire. 

17,792. REVOLVING Print Trimmine Apparatvs, C. 8. 
Southin, Enfield Lock, Middlesex. 

17,793. CycLe WHEEL Lockinc H. C. 
Field and W. A. Foster, Birmingham. 

17,794. Formine SLoprnc Rvaps, A. R. Kay, Hudders- 

eld. 

17,795. Exnisitinec a Series of Picrures, W. Hall, 
Holbeck, near Leeds. 

17.796. A DisappesRinG F. T. Wilson, Wolver- 
hampton. 

17,797. Out-poor Seats for Tramcars, J. Harwood, 
Manchester. 

17,793 SpinpLe Heaps for Porters’ Larusrs, J. Teggin, 
Longport, Stoke-on-Trent. 

17,799. ‘‘TgacHER’s DEMONSTRATION PortTFOLIO,” C. 
Sims and W. Schofield, Leigh. 

17.800. RestLient Tike for CycLe J. B. David, 
Neath, Glamorganshire. 

17,801. Game, H. J. Hodgson, Exmouth. 

17,802. ConstrucTION of ScaLks, J. A. Olsson, New- 
castle-on-Tyne. 

17,803. Spanpies of Sprnninc W. G. Heys. 
—E Senn ct Compagnie, France.) 

17,804. WaTER-CLOsETs, H. K. ana W. E. Mason, Man- 
chester. 

17,805. MANIFOLD Booxs, F. M. Mole and W. J. Nichols, 
London. 

17,806. DgecorticaTING Piants, H. H. Boyle, London. 

17,807. AUToMATIC MacuIngs, W. H. Beddard, bir- 
mingham. 

17,808. Rattway Wacon Covup.ines, E. Richsrdson 
and W. Trow, Birmingham. 

17,809. CrrcuLaR Sawine Macuings, C. H. Clifton, 
Johnstone. 

17,810. ALaRM Cock, F. 8. Roberton and G. E. Fer- 
guson, Manchester. 

17,811. BorLer and Pree Coverine, G. E. and 
J. F. Stead, Leeds. 

17,812. TRIPLE-LOCKED SaFety T. C. Parry, 


orwst. 
17,813. Wacow Covupiines, D. Campbell, 
lasgow. 

17,814. Banp Stanps, H. H. Spittal, Glasgow. 

17,815. Drrgct-acTinG ELEcTRIC J. Atkin- 
son, Marple. 

17,816. Motor Comprsssors, J. Atkinson, Marple. 

17,817. Jomnts for Cornice J. E. Harwvod and 
J. Snuggs, London. 

17,818. CouPLING RalLway Stock, H. Ridley, 
London. 

17,819. ‘* Tres,” F. Hargreaves, London. 

17,820. Paintinc Macuings, W. H. Dawson and J. 
Stott, London. 

17,821. Sticks of Bortep Sucar, A. Read, London. 

17,822. MemoranpuM Casgs, b. I. Gilman, Birming- 


ham. 

17,823 and Traatine Sortep Livgy, R. 
Miiller, London. 

17,824. IaniTING ATTACHMENT for CIGARETTES, T. 
Dunkley, London. 

17,825. COMBINED GUARD and CLEANER for Cains cf 
Ve.ocipepss, A. R. Whitehead, London. 

Sream Morors, H. D. Paine and E. G. Paice, 

mdon. 

17,827. Brakes for VeniciEs, C. Hautier, London. 

17,828. F. W. Schafer, London. 

17,829. Squirtine Heated Mera.s, A. K. Huntington, 
London. 
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17,880. Greennovsss, J. T. B. Fairbairn, London. 
17 Dims for Curtinc ScREW-THREADS, F. E. Wells, 
17,882. Achromatic Rerractine Lensgs, A. Besangon, 
London. 
17,838. - TIPPED Lacines, Kempshall, 
London. 


17,884. Low-pressurE Apparatus for Cooxkrna, E. W. 
, J. W. , and A. P. Carryer, London. 

17,835. Saxt, J. oll, London. 

17,836. Borax, J.E. Carroll 

17,837. Fett Hats, &c., B. J. B. Mills.—(F. Soprani, 


France.) 
17,888. Caatn Casies, W. J. Onions, london. 
17, 889. Gas, W. O. Felt, London. 
17, "840. Parromery, A. "Zimmermann, London. 
17.841. Fasrentne for HARVESTER Knives, W. C, Bush, 


Kingston-on-Thames. 
17,842. Wire- G. E. de Vore, A. 
Beamer, an ead, Kingstor-on-Thames. 


Forcixa Frvuips, W. T. Sugg, 

Macuings, P. and J. Ungering, 
mdon. 

17.845. BacK-PEDALLING AcTION for CycEs, H. Leslie, 
on. 

17, Morors and V. A. Finn, 

17 Brakes, Marriotts', Limited, J. 

Marriott, and J. D. Spencer, Londen. 
17,848. Ransit EXport Crarg, W. Burrell and J. W. 


8 ry, London. 
— T. Pattinson, London. 
Roadman and L. 


Packina, W. Byers, 
17,851. ORE-CONCENTRATING TABLE, I. A. Cammett and 
F. E. Shepard, London. 


17,852. DevELopMEnNT Disues, P. V. Levi, London. 

17, "853. MANUFACTURING Cement, W. P. *Thompson.— 
(The Firm of Terranova Industrie C. A. Kapferer and 

leuning, Germany.) 
Process for Leatuer, R. B, Arthur, 

17,855. Pocket Knivrs, F. Silcock, London. 

Toy ProsectTiLes and Tarcets, C. Appleford, 


mdon. 
17,857. Gatvano A. W. Tournay - Hinde, 
1 ate C. Spiith, Liverpool. 
7,858 ONOGRAPHS, » Liv 
17, SUNKEN D. Davenport, 
Deposits of Metats, E. and A. H. 
Live: 
17,861. Toy, A. A. Mason, Manchester. 
17,862. Propucina Motive Power, F. and C. Park- 
urst, London. 
17, Gun Cartriners, P. du Buit, 
mdon. 
17,864. Paper-FeepInc Mecuanism, J. C. Fell.—(G. W. 
Fackler, United States.) 
17,865. Mrans of L. P. London. 
17,866. Roortne, N. Daubach, Londo: 
17,867. HERMETICALLY H. 8. 
London. 
for Burrsr, L. Linkiewicz, 
nd 


tor Harr, O. W. Stevens, 


17,870. Tie Cops for UmBrEtias, E. 8. Ross, London. 

17, CALCULATING Macutngs, W. H. Wheatley.- (4. 
Pyth agorias, Sweden.) 

17. CoLours, J. Diederichs, 


17,878. Senex Sponcrnc Device, J. T. Lister and A. 

Bray, Cleveland, U.S.A. 
5th September, 1899. 

17,874. Printine Die, W. B. James, oe. 

17, 875. Mouups for CasTina Lives of Typx, I. Hall, 

17,816 Ma H. C. Cooper, London 
7,876. Moutpine Macutiyes, H. C. 

17:87. Composition for Tupgs, &., G. 
Manchester. 

for Batts, G. Bestwick, 


anchester. 
17,879. Huss for Wagets and Bearinos, G. Bestwick, 
Manchester. 
for PicrurE Frames, J. O'Keeffe, 


ublin. 
17,881. Lirrmna Sacks of Fiour, D. Rourke, Dublin. 
Botrsr, D. Tiedeken and F. Mobius, 


17,883. OpouRLess and TasTELess Paper, A. J. 
Kiippers, Berlin. 
17,884. Fastestne Harts, G. Toron, Berlin. 
17,885. Winper for CLorues, R. W. Debenham, 


London. 
17,886. Atracuinc Screw Sroppzrs to Borr.es, F. J. 
a, t and S. T. Osborn, Frampton-on-Severn, 


tershire. 

17,887. Bopice and Sxret Fastensr, J. R. Nesbitt, 
Edinburgh. 

17,888. Pougiryine Gas, B. E. Chollar, London. 

17,889. NavicaTinc Roig, A. Hebden, East Molesey, 


Surrey. 
17,890. InvistsLk Trousers’ Ciip, W. Brazier, South- 
17,301 Ma for Boots, W. H. Dorman, 
. Nattinc Macaryegs for . H. 
‘Stafford. 


17,892. Rattway Automatic Covp.iyas, 8. L. Walker 
and F. W. Wilson, Bradford. 

17,898. EarTaenwarke Tives, A. Miller, 


17,894. GoveRNor for AIR-COMPRESSING MACHINERY, 
B. Bramwell, G iw. 

17,895. Macuines for Moutpinc, H. C. Cooper, 


mdon. 
17,896. ENGINES, Brothers, 
W. Lord, T. G. and J. Stocks, 


J. Hopley and J. Fishwick, Man- 
Partour Game “ Sprw Arcu,” C. J. Samways, 


Dg 
17,901. O11 Cans, G. Wiltshire, Live: 1. 
17,902. SELF-PROPELLED RoaD VEHICLES, A. h and 
Jackson, Liverpool. 
17,903. Devices for Gas Encrings, A. 
Jackson, Liverpool. 
17,904. Deana W. Starley, London. 
17. Suogs, W. Wainman, London. 
. CARRIAGE SzaTs, R. J. —(W. Reeck, 


my.) 
17,907. Pcoums, W. L. Rogers.—(J. R. M lay, 


THE ENGINEER 


17,922. Hammers, J. A. Horton, London. 

17. 928. Caprnets, A. E. Walker, London. 

17,996. Apparatus, A. Rovello, 

pat 

17,925. SusstiruTe for Guucosg or Gus, L. Deproit, 
London. 

17,926. for Hongy, L. London. 

17, 927. ALIMENTARY Propvcts, L. Deproit, London. 

17,028. SMOKE-PREVENTING Apparatus, R. H. Burns, 

ndon. 

17,929. Rotary Drixts, G. B. Harris, London. 

17, Hammers, E. Gunnell, London. 

17,981. WeicHine Macuings, C. L. Bell, Kingston-on- 

james. 

17,982. CoRRECTING Soman Errors, J. M. Fields, 
Kingston- on- 

17,983. Row ocgs, F. Gundall. London. 

17,984. Propucina BRoMIDE of ALBUMEN, 8. Brom- 
head.—(Chemische Fabrik Helfenberg ‘Actien Gesell- 
schaft, Germany. 

17,985. ExeERcisiInc Apparatus, M. B. 

on. 

Tonacvo Bow. Covers, T. Morton, Bir- 


ScREW-THREADING Too.s, H. Dock, London. 
17,988. ELtecrro Mgpicat Batrerigs, C. J. Marius, 


ndon. 
17,989. Erecrric Rock Dritis, G. Barker.—(S. Lesem, 
United States.) 
17,940. Boor Brusues, J. Alsop, London. 
17,941. Typewritinec Macuings, R. J. Fisher, 


London. 
17,942. Comzasns, R. F. Carey and W. R. 8. Hancock, 


Topacco Pipss, J. F. Grospellior - Joly, 

London. 

17,944. Hart Pxos, W. H. Tetley as J. Hart, London. 
7,945. Corset Ciasps, W. P. mpson.—(J. H. Hat- 
‘jlld, B. M. Brigham, and I. L. o— United States.) 
7,946. W. P. Thompson.—(C. L. Travis, 
United States.) 

17,947. Vatvgs, G. F. Kahlson, London. 

Tong Boriers, R. Schulz, 

Vi 


vi cit for Maxine Cicars, E. Dubois, 
ve! 


Tpoo! 
7,950. ALumMinium H. Sehlbach and T. 
London. 

17, JACKETS for SHIPWRECKED Persons, F. Ward, 

ndaon 

17,952. Apparatus, F. Alberni, 
x Cappelletti, and L Ganuci-Cancellieri, London. 

17,953. Exxcrri. Arc Lamp, J.J. Rathbone, 


mdon. 
17,954. Pirgss, A. J. Boult.—(Z. Panisset, 
France. 


17,955. Rartway Fisu-piatss, H. G. Georgin, London. 
17,956. Stgam Generators, C. Schleyder, London. 
17,957. Mitk Jars, J. H. Fowler, London. 
17,958. Lirg-savine Rart, C. A. U. Pépin, London. 
17,959. Wrinainc N. Smith, 8. Paget, 
and 8. H. Horsmann, Lon 
17, Skirts, H. Sehiback and T. Whiting, 
ndo 
Manvractusine Sarety Matcues, C. Aldridge, 
ndon. 
17,962. Equa.istne the Movement of Drsxs, 0. H. L. 
Wernicke, London. 
17,968. Rottinc Macuting, R. Haddan.—(M. F. Chris- 
tensen, United States.) 
17,964. Frrgproor Buripines, R. Haddan.—(G. Fug- 
man, United States.) 
17, A. C. Roebuck and F. MeMillan, 


17,968. G R. Haddan.—(La Société Berthe et Cie., 
17,967. on ES for Carppoarp, E. Sadler, 
17 968. ve APORATING Liquips, D. B. Morison, 
17, 969. Fort, G. C. Marks.—(/. Hemingway, 
United States. ) 
6th September, 1899. 
17,970. Fornaces and Fives, J. P. Davies, Manor Park, 


Xx. 

17,971. Means for Apsustinc Currs, G. A. Pexton, 
Birming! m. 

17,972. Automatic Lock Jornt, G. Hirst, Newcastle- 


on-Tyne. 

17,973. Batt Bearines, J. B. Dunlopand J. B. Dunlop, 
jun., Dublin. 

17,974. J. Owen, Sheffield. 

17,975. Canpiges, G. F. Nau and J. Greiner, St. 


17,976. Runnrine WHEELS on Roapways, R. C. Sayer, 

17, Screw Sreamers, W. G. Walker, 

17,978. of Macurygry, J. 8, D. 
, Belfast. 


17,979. Naizs, D. Ascoli, London. 

17, 17,980. Hi House Fire E. C. Crump, 

17,981. A. Annen, Boscombe, 


Ps) 

17,982. Packrnc Casg, F. Ventris and F. Green, 
London. 

17,983. Hzatinc Apparatus, A. Harrison, Runcorn, 


eshire. 
17,984. Guarps for Looms for Wxavine, J. 
Taylor, Halifax 
17, for SMOKING, P. Brennan, Blackburn. 
. Brakes for Tramway Cars, Gd: Spencer, 


Bradfo rd. 
Automatic Sprinc Sgat, J. G. Goodwin, 
for Looms, J. and P, Slater, Man- 
Marat Banps, &c., F. L. Rovedino, 


17,990. J. Strachan, G: 

17,991. G. Glasgow. 

17,992. Manvuracturinec Tires, H. A. and J. P. A. 
Smith, Manchester. 

17,998. Evecrricat Swircuss, B. Thomas, Manchester. 

17,994. Tue Uniqug, T. Skidmore, Wolverhampton. 

“ CINEMATOGRAPH ‘APPARATUS, J. McCheane, Bir- 


17,996. Cycies, H. P. Trueman, Birmingham. 
— The Vipzr, W. A. Coates ma T. Bevan, 


yr 

17,908. BEVELLING Hatr-tong Buovuks, J. A. Martin, 
Fleetwood. 

17,999. Leaves of Music, F. Lamb, 

18,000. MATCH-STRIKING APPLIANCE for CycLEs, J . Best, 


"Havaii Islands. 
17,908. A LonarrupinaL Propg.ier, E. B. Heayns, 


Birkenhead. 
17,909. Stoppers, A. G. Ely, London. 
17910. Lamps for Bicycies, A. 8. Greenwood, Glas- 


Apparatus for Transmitrinc Powsr, H. 
Birkbeck. k.—(The Dieterich Gear Company, United 


States. 
17,912. Toy, P. G. Hercht, London. 
17,918. Water and Arr Suip, A. Baumann, Liver- 


pool. 
17, =. Seemene, J. E. C. Maryon, South Hanning- 
17, Pen and Pencit, P. Fraser, 


17 916. for Smoxtna Topacco, M. Taylor, 


ndon. 
17,917. Tires, H. W. C. Mitchell, London. 
17 RaPHS, J. T. Bentley, 


mdon. 
17. Printixa Surraces, J. T. Bentley, 
17,920. Hotpgr, W. R. Lake.—(M. EB. Binga- 


KS 
or Boots and W. 8. Hallowell, 


918. Repropucine PxHotoc 


18,001. Scormsc Apparatus for W. 
Reynolds, 

18,002. Pngzumatic Tires for Cycizs, E. Tufft, Bir- 
mingham. 

18,008. HyprocarsBon ENGINES for Tricycies, A. 

Martin and E. Vandenheede, London. 

18,004 Taxinc “Fione” Impressions for STEREO 
Printine, A. Chapman and J. Walker, Derby. 

18,005. SeconpaRy GaLvanic Batrertgs, R. N. Lucas 
and E. 8. New, Byfleet, Surrey. 

18,006. for Cyctz A. P. 
Beckett, Maidstone 

Rarway E. C. Crump, 

mndon.: 
18,008, ApsusTaBLE E. C. London. 
18,009. LupricaTion of PapDLE-wHEELS, C. J. Black- 


burn, Liverpool. 
18,010. V: P. 8. Brown, Glasgow. 
cHInEs, H. B. Stone and 8. 


18,011. Woop-PLanin 
eeld, London. 

18, of and P. Taylor, 

18, 18. Maonet Cores for Erectric Motors, 


H. W. Wilson, Corn 
18,014. InrerMitrent of ELEcrric Lamps, 


W. J. Partrid F. T, Love wand ©. P ord 
Loye, ‘ounsford, 


as. Letrer Covers, J. C. Tate and J. Shipway, 


mdon. 

18,016. ‘Courtine Rattway Stock, G. H. 
Ellis, London. 

18,017. Paxss for Trousers, J. Archbutt, 

18,018, Friction for Wuesis, G. Hulme, 
Wembley, Middlesex. 

18,019. Carpine Woot, J. Leach and F. Hepworth, 


ndon. 
18,020. ResERvorR H. J. Waterworth, 
London. 
18,021. UpHotstery Goons, W. Keil, Berlin. 
18,022. THREADING NEEDLEs, H. Bape, Berlin. 
18, Cork-cutrine Macuings, C. Neel and J. Clerc, 
mdon. 
18,024. Preventine the Pitrerine of Post PILL: Rs, 
F. R. Harris.—(R. W. Harris, Cape Colony.) 
18,025. Pxeumatic Tirgs, F. R. Harris.—(R. W. Harris, 
Cape Colony.) 
bas ort Movine Tramway Pornts, A. E. M. Cracken, 


mdon. 
18,027. ADJUSTABLE Frag, C. T. Partridge, 


mdon. 
18,028. Exvecrrica, Switrcues, G. W. Holt and A. 
‘Atherley, London. 
18,029. Tires, G. W. Holt, London. 
— INTERCHANGEABLE TYPRWRITER Key Paps, 
McK. Cochrone, London. 
18, CompreEssinc LEATHER Pup, J. Westaway, 


ndon. 

1 CompPressina Fiprous Puup, J. Westaway, 
don. 

Maxine Articites of Putp, J. Westaway, 
ndon. 

13,084. Propuctnc EmpassMEnts in Pup, J. Westaway, 
London. 


18 0385. Makino ARTIFICIAL Ivory Bong, J. Westaway, 
Londoa. 

18,086. Arti¥FiciaL Stong, R. Brunk, London. 

18,037. HaIR- BRUSHING Apparatus, C. E. Cobb, 
London. 

18,038. Botrizs, A. Whittome, London. 

18,039. Vaccine Carrigrs, A. J. Boult.—(R. Walsh, 
United States.) 

18,040. Receivers, H. A. Cutmore, 
London. 

18,041. Manuracturinc CHLoRIDE of Ammonivuy, J. 
Jeffreya, Liverpool. 

18,042. Deck Cuarrs, A. C. Greene, Liverpool. 

18,043. Busts for DisPLAYING CLoTHING, L. Turner, 
Manchester. 

18,044. Tits, B. T. O’Brien, Manchester. 

18,045. GoLF-sTROKE INDICATING ApPpaRaTUs, H. B, D. 

‘oodcock, London. 

18,046, Pepats for J. Lewthwaite, London. 

18,047. Mixrtary Caps, F. J. Stohwasser and G. B. 

inter, London. 

18,048. Maxine Wire Stays for Venetian Buinps, J. 
Knowles.—(Krap't and Schiill, Germany.) 

18,049. Hyprocuioric Acip, J. Wetter.—{The Har- 
kort'sche Bergwerke und Chemische Fabriken zu Schicelm 
und Harkorten, Germany.) 

18,050. WHELs for Cycies, R. Sumner, London. 

18,051. Drivinc and SpgED-cHANGING Mecuanism, J. 

, London. 

18,052. Manuracrure of Morpants, W. Clark.—(C. H. 
Boehringer Sohn, Germany.) 

18,053. Timz-stamp Motors, The Empire Cash Register, 
Limited, and N. Collins, London. 

18,054. Automatic RupBER REPAIRING Compounn, J. 
Ostberg, London. 

18,055. Permanent Ways, A. Hoarmann, London. 

18,056. Manuracturg of Lumpgr, D. Gilmour, London. 

18,057. Locks for the STEERING Heaps of C CycLgs, 
Marriotts, Limited, J. Marriott, and J. D. Spencer, 
London. 

18,058. CALCAREOUS Sanpstong, H. C. Meurer and F. 
Bormann- Zix, London. 

“er Fire EscaPgs, J. E. Young, W. H. Green, and 

G. M. Patchin, London. 
18, 060. CoLLaR and STarRcHInc 
Armitage, London. 
7th September, 1899. 


18,061. Bacteria, PurtiricaTion of Sewacr, W. D. 
Scott-Moncrieff, London. 
—. Tips for Boots and SxHoxs, W. J. Heslop, 
mdon. 
18,063. Winpow-sasH Sprine, A. T. Powell 
and R. J. Ewins, Birming! 
8,064. TROLLEYS, C. W. G. Little and A. J. Treland, 
Lincolnshlre. 
18,065. Hammers Workep by Steam, T. H. Massey, 
Manchester. 
18,066. Macuings for Curtinc A. Muir, Man- 


chester. 
Wuer1, W. E. Allan and H. Mallard, Man- 
chester. 
APPLIANCES for Women, T. Stanton, 
effield. 
18, Drivine Gear for T. Stanton, Shef- 


Hotpers for Wire Ropgs, W. Cooke, Liver- 

poo! 

18,071. Brakes for Cycixs, C. T. B. Sangster, Bir- 
mingham. 

18,072. Brake for Cycies, 8S. Muir, 


B 


‘irmingham. 

18, Sprnninc Macuing, J. Fraser and A. F, Burke, 
asgow. 

— Rattway Wacons, W. J. McKenna, 


18, of ATTacuMENT of to Goons, A. 
. — — (The A, Kimball Company, United 
tates. 
18,076. Opgratine on Boor Soxgs, A. G. Brookes.— 
The International Goodyear Shoe Machinery Company, 
United States.) 
18,077. Tension Device for Macuings, A. G. Brookes.— 
= The International Goodyear Shoe Machinery Company, 
nited States.) 
18,078. SEwInG nt for Boots, A. G. Brookes.— 
(The International Goodyear Shoe Machinery Company, 
United States.) 
Borers, W., J., and E. Rockhill, 


on. 
18,080. Hor Arr Stove Setrine, W.,J., and E. Rockhill, 
ndaon. 
Stoprinec Sarps, B. M. Tregaskes, Par, Corn- 
Wi 
18,082. Sgats for SHop Assistants, H. Tiddiman, 
London. 
18,088. Prgumatic Tires for Cycies, 8S. Bunting, Bir- 
mingham. 
18, — Seats, G. A Stephens and T. H. Hopson, 
18 for Stgam G. Berghausen, 
ndon. 
18,086. Furniture Leas, J. Fischback and L. Henss, 
ndon. 
INCANDESCENT Gas BurRNeERS, A. Lecomte, 


on. 
18,088. PREVENTING P1pEs Freezina, A. and R. Niiesch, 


London, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


627,696. APPaRaTus Liqugeryine Gaszs, J. E. 
Johnson, jun., , Va.—Filed July 20th, 1898, 
Claim.—({1) In an air in com- 
bination, a compressor, a cooler, an insulating vessel, 
@ counter current apparatus in said vessel, a se te 
liquid air receiver in said vessel with which the 
counter current ap tus is connected, and a means 
in said receiver for causing the compressed air to do 
mechanical work against resistance when released, 
substantially as specified. (2) In an air-liquefying 
—— tng combination, a compressor, a cvoler, an 
npg Beye! a counter current aj pparatus in said 
ae quid ajr recejver in said vessel, an expan: 
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pore noazle for the counter current apparatus 
ver, and aro motor 

penn its impulse from the air flowing fren’? 

expansion nezzle, whereby said air is caused said 


Motor, 


| 


an insulating vessel, a counter current ay 
said vessel, a li uid-air receiver in oll ema 
discharge nozzle elivering compressed air Pee 
counter current apparatus into said receiver an 
impulse-wheel or turbine impelled by the disch, 

of air from said nozzle, and means connecting 
wheel or turbine with a mechanical resistance, sup. 
stantially as specified. 


627,855. Process or Rerinino IRon, @. F. Key, Ann 
“Arbor, Mich.—Filed March 10th, 1898, 
Claim.—The herein-described process of refining 
iron which consists in intimately mixing the mee 
metal with finely - divided limestone or other basic 


material, atomising this mixture in a highly oxidisin 
atmosphere of air and steam, collecting the atounles’ 
mixture into a bath and then blowing the cane with 
air, or other refining purifying gas. 


627,970. FOR SEPARATING oR SortING 
Grars, &e., A. Boguazewski, Pazeneczniki, Russia,— 
Filed January ‘9th, 1899. 

Claim.—In a se parating or sorting apparatus for 
grain and qramuler materials, a vertically-arranged 
shaft or standard, a series of spiral channels or ways 
coiled around said shaft or standard, said spiral 
channels being arranged in nested relationship, and 
having the channels or ways of increasing diameter 


of spiral from the uppermost to the lowermost of the 
channels or ways in series, and an external spiral 
trough coiled around said py and of sufficient dia- 
meter to enclose all of the internal spiral channels, 
= be form a separate way for the reception of 

es larger than those which enter the internal 
eral cha channels, substantially as and for the purposes 


628,245, Macuine, M. Hutin and 
M, Leblanc, Paris, France.—Filed April 10th, 1897. 
Claim.—(1) The method of reducing the self- indue- 
tion of a single-phase alternating-current induction 
motor, which consists in opposing to the magneto- 
motive forces of the inducing field-pole coils the 
— eto-motive forces of the induced armature coils, 
rotating the armature by the action of separate 
field-torque poles upon the poles et in be 
armature by induced currents, substantially 3 


described. (2) A alternating current 
motor et with a set or 
sets of inducing _ and a set or sets of torque 

les, energised by alternating currents, an arma- 
ome having a winding or windings closed upon 
themselves, and short circuits for across 
a diameter or ters substantially parallel with 
the diameters on which the set or sets of inducing 
poles are Jocated, substantially as described, 


pubstantilly aa specied. (8) In an 
apparatus, in combination, a compresso: 
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The differential equation for a column with an end| strut with half length = L, we find the limiting load 
THE PROBLEM WITH LATERAL PEI 


By B. W. Heap, B.A. 

,raovcH the number of instances in practice where 
the solution of this question is comparatively rare, yet 
uch surprising results are obtained from the combina- 
tion of these two different methods of straining that a 
omplete solution is desirable. Take the familiar case of 
bridge columns. These are with normal conditions under 
stress due to the end thrust caused by the weight of the 
bridge alone ; but imagine a hurricane blowing, and the 
character of the loading is totally altered. The column 
js now in the position of a strut as regards the weight of 
the bridge, and of a beam as regards the wind pressure, 
and the “common sense” method of taking the maxi- 
mum stress due to each separately, and adding them 
algebraically, would lead to erroneous, and in some cases 
ire results. 

theory of long columns, he assumes abso- 
lutely axial loading combined with homogeneous material, 
and the solution points to stability of the structure until 
the load reaches a certain critical value; the column 
remaining absolutely straight in the meantime, and 
accordingly no bending moment being possible. After 
the critical value for the load has been exceeded the 
column becomes unstable, and if slightly displaced would 
continue to bend indefinitely until fracture ensued. 

Now in the case of a lateral load, we have a certain 
initial bending moment due to it, and this gives rise to a 
further bending moment due to the end thrust, and so 
the problem is of a different character from the other. 
The point to solve, then, is to find the bending moment 
at any point along the column, having given the section 
(assumed constant), the material, the end thrust, and the 
lateral loading. 

If we assume M = bending moment at any section, 
I = moment of inertia of the section about the neutral 
axis perpendicular to the plane of bending, r = maximum 
distance from the neutral axis to the outside of the sec- 
tion, and p = maximum intensity of stress due to bend- 


ing, then 


A 


Mr 
I (1) 


the well-known formula for beams. Suppose, then, that 
the column has an end thrust P, and a lateral load of w 


distributed, per unit length. Let the distance from the 
centre to any point along the beam = «, and the deflec- 
tion at that point be y. Then the bending moment is 
made up of the part due to end thrust, together with that 
due to the lateral loading, or 


(L - +) 


The point to notice here is that the bending moment 
depends to a certain extent upon the deflection, and as 
the deflection also depends upon the bending moment, a 
correct solution can only be arrived at by the aid of a 
differential equation. 

The first thing, then, is to find an expression for ‘“ y,” 
the deflecton of the column as a function of the corre- 
sponding point ‘‘z,” and after that we can find where 
“y” is a maximum, and consequently where the bending 
moment is a maximum, and so find the maximum stress. 


In the ordinary formule for beams we have 


where p, r, M, I, have meanings given before, and E = 
modulus of elasticity of the material. R = radius of 
curvature of the beam for the point under consideration. 
Now the expression for radius of curvature of a curve is 


as follows :— 
dyy\* )3 
{1+ (32) | 


dx 
dty 
az 


R= 


and when as in the case of a beam : - is small, the nu- 


merator becomes unity, whence 


and this makes equation (3) become 
M=EI%Y 
dx da? 


Where B = EI, the flexural rigidity of the beam about 
the axis of bending. In other words, the bending mo- 


ment M = the moment of resistance B 


+ Py=0 .... (4) 
dz 

since there is no bending moment except that due to the 
distortion of the column from a straight path, but when 
there are other sources of bending this becomes 


2 
BOY + Py = 9 (2) 


the right-hand side being a function of « depending upon 
the manner of loading. 

Taking the simplest case, we will assume a symmetrical 
distribution of load w per unit length, in which case we 
have equation (2), 


ay w L? 
or, B Py = (6) 
or, Tat = Me - N, 


here M = L* 2 = N.* 
say where N and M L?7 = N 


For equation (6) the complementary function is found 
by putting the right-hand = O; this gives 
2 

OY 4 ty = 0, 

az 
The solution of this being y = Asin.ur + Beos. uz; 
A and B being constants of integration to be determined 
later. To find the particular integral we must resort to a 
guess. Assume the solution is of the form y = a2” — £; 
if this is so, that is, if the particular integral takes this 
form, it must satisfy the equation (6). 


If y = aa? — 8, = 20 2, end = 2a, 
ar 


(6) becomes 2a + (ax? - 8) (7) 
If a holds, then, the coefficients of like powers of x are 
equ 
== M andp= 


2 


The complete solution to equation (6) becomes 
If we differentiate this, and substitute in (6), we will find 
it satisfied, and (8) is therefore the solution. This is the 
general solution for all struts with an end thrust and 
uniform lateral load, and is capable of any number of 
particular applications, depending upon varying end con- 
ditions, such as whether the ends are free or fixed, &c. 
Taking the most simple case, we will assume round ends 
dy _ 


and symmetry, which means that = O, when x = O, 

and dy + 2M x = O, when 
dz 

A=O. 


Also, since there is no deflection at either end, y = O 
when x = L 


2M 
cos. L’ 
From this (8) becomes 

This equation giving the actual delineation of the strut, 
and expressing “‘y” as a function of “x.” For our pur- 
pose we require the maximum deflection, and this evi- 
dently occurs in the centre, where + = O. 


: _ 2M  #N+2M 
and since N = ML 
2M; 1 
We must now expand cos. L in powers of L 
cos. pL = 1— =... &e 
5} 


and dividing this into unity, we obtain the quotient 


2 5 1 19 
+ q ty 
_2M L? M L? 
y (max) =—- + + &e. 1 


10 4 2 38 4178 
+ Meth + ke. 
Putting in the original values for M and u« we get 


_ 5 wilt 1 wPL 19 wP?L 
y (max) ET + ip * EDs 
Re-arranging this we obtain 

_5 wit, 1 , 19 


Observe the first term here is the actual deflection that 
would occur if the side load acted alone, and is the same 
formula obtainable from the ordinary deflection of beams 
theory. 

Let us now try to discover under what conditions the 
terms after the first are ascending or descending. We 
can write the formula thus—y (max) 


_ 5 wL'f, , 19¢ PL? 

5 PL? PL? PL? 

a=? Wh, , FL 


This is evidently a convergent expression; that is, the 

terms become smaller and smaller if 1” _ is less than 
25 EI 

25 EI 


Now is approxi- 


mately - , and taking Euler’s formula for a round-ended 


unity ; that is, if P + 


* The convention is to regard the radius of curvature as positive, and 
since the detlection “7” is measured in the opposite direction, it is nega- 
tive; also the bending moment due to the distributed load, being in the 
same sense as that due to the end thrust, is also negative. 


417° 

This leads us to the conclusion that the deflection will 
be indefinite ; that is, the strut will give way whatever 
happens, if the end thrust exceeds the value found from 
Euler’s formula. We could have seen this from common 
sense, but the result shows that the side load does not 
detract from the stability of the column as a whole, but 
only tends to increase the maximum intensity of stress 
locally with the risk of its passing the elastic limit. The 
presence of the side load, in fact, does not tend to make 
the column become unstable before the limiting end 
thrust is reached, and up to this point the column will 
be capable of supporting it in a deflected position. This 
has been amply borne out in practice, it having been 
shown over and over again that columns subjected to end 
thrust do not remain perfectly straight until the limiting 
load is applied, but bend gradually, the deflection increas- 
ing with each increment of load till finally rupture occurs. 
Although in this case there is no external side loading, 
yet the same net result is obtained on account of the 
thrust not being truly axiai, and the material not being 
absolutely homogeneous, but the great point to know is 
that this increasing deflection does not weaken the 
column as a whole, but may tend to carry the stress 
locally beyond the elastic limit at one point. 

We can now take a column of given dimensions and 
material, assume a certain constant side loading, and also 
an end thrust increasing from zero up to the maximum 
the column could bear. 

We can find the total maximum stress due to each 
combination, and compare this with the sum of the 
stresses due to side and end loads taken separately and 
added. The results may be expected to come more and 
more divergent as the end thrust approaches its limiting 
value. Take the case of an imaginary column of 300ft. 
high with round ends, 4ft. diameter, and 4in. thick metal, 
and assume a side load due to wind of 50 Ib. per aa. ft. 

Assume E = 12,000 tons per sq. in., and keep all dimen- 
sions in tons and inches. f 

In this case L = 150ft., = 1800in. 

I = 21,000 inch * units. 

Area of section = 153 sq. in. 

Assume wind pressure = 50 Ib. sq. ft. 


”_ tons per inch run. 


Deflection due to side load alone = a ae 
4 \4 
= inches. 


24 672 12,000 x 21,000 

Maximum bending moment due to side load alone 

wi? 1 5 
(1800)° = 12,000 inch tons. 

From this we can find the maximum stress due to the 
side load given by 

p = Mr = 12,000 x 24 
I 21,000 

Now assume an end thrust p = 10 tons. 

Let us find “ y” from equation (11). 

It will make it simpler later on to find the value of 
12,000 x 21,000 
y (max) = 64°6 {1 + *051 + (-051)? + (-051) + &e. 

to infinity } 


= 13°7 tons per sq. in. 


at once; this = 


= 64°6 (1°05373) 
= 68 inches. 
From this we obtain the maximum moment 
= 12,000 + 10 x 68 =12,680. 
We can now obtain the maximum compressive stress, 
remembering to distribute the weight of the column over 
the mass of metal. 
Tr So A where A = sectional area of 
— 12,680 x 24 , 10 
21,000 153 
12,680 x ‘00114 + ‘065 
14°46 + 
= 14°525 tons per sq. in. 
The two separate stresses for bending and crushing added 
together give 13°7 + °065 = 17°765 tons per sq. in. 
Having worked out the case for one value of P fully, 
we will now draw upa table for various values of P, vary- 
ing by 20 tons in each case except the first. 


Then p (max) 
metal. 


p(Qnax) p (max) 


| sq. in, | adding. | 

| 646 12,000 | 13°7 | 13-7 | 0 
10 | 68 12,680 14-535} 13-765] “77 
2 | 73:3 | 13,476 | 15°48 | 13°83 | 1°65 
40 Sl 15,240 | 13-96 | 8:7 
60 93 | 17,580 20°392 | 14092) 
80 20,800 24-228) «14-228 10 
100 «132 25,200 29°45 | 14:35 | 15-1 
120 166 | 31,920 36-984 | 14-484 22°5 
140 226 48,600 50°615 | 14615 | 36 
160 350 68,000 | 7855 | 14°75 | 63°8 
180 790 154,000 | 176175) 14°875, 161°3 
195 | Infinity. | Infinity. Infinity. 14°975 Infinity. 


We can now plot the curve connecting P and any of 
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these quantities. The diagram shows the deflection ‘“ y” 


as ordinates, and P as abscisse ; showing the strut gives 
way very suddenly, the critical point being at about 
130 tons. The actual limiting load for the strut without 


side load is 195 tons, and it is, of course, at this load that 
the deflection stress, &c., all become infinity. The maxi- 
mum stress and bending moments have not been plotted 
since they are nearly proportional to the deflection, and 
the curves connecting them with P will be almost identi- 
cal in shape with the one shown. 


gendt 


ons 


195 


deflection 


Deflection \in Inches 
| connecting 


|s00 


195 180 160 40 120 100 8 60 40 20 10 0 


Values of P in tons 


So far we have dealt only with a distributed side load, 
but the problem is by no means confined to that. We 
might have a case where a concentrated load exists in 
the centre of the column or to one side of it, and the 
solution to all these could be found through the solution 


of the equation B oe + P y= $ (x), where (x) has par- 


ticular values for each separate problem. 

If again we substitute (- Py) for Py we have the 
equation for an end “ pull” combined with lateral load, 
instead of an end thrust, and this admits of ready solu- 
tion, the tendency being to help the column to resist 
bending, and so strengthen it. A distributed load has 
been assumed in the case dealt with in this article, since 
it is the kind most often met with in practice; as in the 
case of wind acting upon bridge supports. 

General conclusions.—The general conclusions to be 
drawn from this investigation show that very remarkable 
and totally unexpected results would be obtained by 
neglecting the side load, and it may have been partly due 
to this neglect that the celebrated Tay Bridge accident 
took place. 

In the example worked the figures reach values far 
beyond what any actual material could be expected to 
stand, even while the end thrust is well within the ulti- 
mate value as given by Euler’s formula, but it is useful 
to show what startling results are obtainable. 

Practical side of question.—As regards the practical 
side, the usual problem to face would probably be as 
follows :— 

Given the length of the column and load, and side load 
assumed, to design suitable column. We can assume 
material, and consequently E, and also the kind of section, 
such as cylindrical. Now take equation (11) this gives 


_ 5 PL? PLY, 
1 

5, { taking the summa- 
ET) tion to infinity. 


The thing we want now are the dimensions of the sec- 
tion, and we can only do this by a trial and error method. 
Start with a guess and from this calculate I, and so find 
‘‘y” the maximum deflection at the centre point. Then 


w 


the maximum bending moment = Py + - _— =M,say, 


where w = side load per unit length. 
L = half total length. 
From M we find the maximum stress p from the formula 
Mr P 
where A = area of columns section of metal. 

If now we find p is greater than is consistent with 
safety, we must guess again at I, until we get a section 
to satisfy all the conditions as nearly as possible. The 
difficulty in hitting upon a section at once is really the 
fact that there are a large number of solutions for each 
separate requirement. 


Manaos, Brazit,—The preparation of the sewerage scheme 
for this city has been entrusted to Messrs. Beesley, Son, and 
Nichols, civil engineers, 11, Victoria-street, Westminster. The 
etn to be provided for is about 60,000, and is rapidly 
nereasing. 


SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
NAVAL WAR GAME IN THE RUSSIAN NAVY. 

In past numbers of Tax ENGINEER the naval war game 
has been dealt with pretty completely, both in its tactical 
and strategical aspects. The game, as used in the Im- 
perial Russian Navy, differs in certain details from that 
which our articles have dealt with—at least, it is, when 
tactical, played with fuller rules, while strategically, 
Russia has a game that is not used anywhere else. 
Some description of this strategical game may be of 
interest; the tactical game, so far as its rules, \c., are 
concerned, is already familiar, but the particular tactics 
employed by Russians, as exemplified in certain charac- 
teristic games will possibly have sufficient interest to 
bear an investigation. 

To begin with the strategical game. This is an in- 
vention of the Grand Duke Alexander, and has for its 
general idea the very practical one of the influence of 
continuous speed and coal endurance upon strategy. 
The exact real—not merely nominal—coal endurance of 
every ship in the Russian navy at every speed is care- 
fully calculated, and each ship employed is told off to an 
officer, who is responsible for marking off the coal used 
during each “hour” of operations. All the means of sup- 
plying fuel—coaling stations, fleet colliers, and so forth— 
are thought out and arranged for in the same thorough 
manner. 
It naturally takes a considerable time to play out 
operations in this fashion, but time does not count. All 
the winter two days a week are set apart for war game at 
the Naval Academy, and in those days only the moves 
that would actually be made in a week are made. An 
admiral—generally the admiral who would be actually 
working the real ships in actual war—has therefore the 
real time to ‘ think things out” that he would have in a 
real war. 
The collecting of information is upon just the same 
realistic time system, and consequently, so far as war 
conditions can be simulated, they are. 
All this, of course, is very different from the strategical 
game in the Jane Naval War Game, in which strategy is 
avowedly given a minor place, and worked upon a series 
of large approximations intended only to cover large 
strategical issues, and chiefly even then with a view to 
producing the probable ensuing tactical problems. In 
British naval circles there is, generally speaking, no 
demand for anything of a strategical nature, due perhaps 
to an appreciation that ‘‘2 = breakdown one-side or the 
other,’ issuch a governing factor in strategical cpera- 
tions that any very fine calculations depending for their 
success upon minute fractions of time are lost labour. In 
other words, the margin that should be allowed for 
unforeseen hitches is considered so great that real war 
alone can offer a means of solution. It is impossible to 
say that this is either right or wrong ; there is no denying 
the utility of the Russian system so far as an intimate 
knowledge of a ship’s abilities is concerned, particularly 
in a navy that gets so little sea time for its home fleets as 
the Russian. On the other hand, to take a case :— 
A ship S, with 512 tons of coal in her bunkers, is at a 
place A, and wishes to go to B. The captain knows that, 
allowing for tides—for the Russian game carefully con- 
siders these—if he steams at, say, ten knots, 450 tons of 
coal will take him to B. So far so good. But there are 
rocks. On paper he can do this very nicely, but in 
actual practice, even putting an enemy in the path out 
of the calculation, alittle wind raising a head sea may leave 
him with empty bunkers fifty miles from land! Fog 
again may delay him. So may some trifling engine-room 
hitch, and in the Russian navy this last does not come 
under the head of points that can be ignored. 
Now the chief engineer is able to tell him at any time 
exactly how far he can go at a given speed with a given 
amount of coal, ‘‘bar accidents.” Hence, inthe British view, 
the accomplishment of the feat on paper does not get him 
any “forruder.” Still, as the Russians work out in their 
summer manwuvres at sea what they do on paper in the 
winter, the thing is much more useful than it might be. 
If we view the exercise solely as a substitute for sea 
work at a time when sea workis impossible, its excellence 
cannot be called into question. Beyond that British and 
Russian official views will never agree, as the standpoints 
are not, and never will be, the same. 
Formerly when fleets met in these Russian games, the 
tactical action was solved by allowing points to each ship 
engaged, upon a system almost as rudimentary as that 
used by the British Admiralty for mancuvres. Now, 
however, the tactical portion of the Jane Naval War 
Game is used, plus a certain number of special additions, 
some fallacious, some of utility. All these relate to 


gunnery. 
The percentage of hits secured in the Jane Naval War 
game according to the first rules is notoriously too high 
if judged by the standard of actual battles.« The 
Russians are fond of certain tactics which simply cannot 
be worked against good or even moderately good gunnery. 
In consequence a system was worked out by the Grand 
Duke Alexander, based partly upon Russian gunnery 
returns, and partly upon actual battle results. The 
system employed was as follows :—In actual practice a 
12in. gun is not considered likely—by the Russians—to 
hit more than three times at the most in half an hour. 
Consequently, instead of being allowed to strike, fifteen 
times—eight times under a revised regular rule—for a 
12in. gun, a Russian player may only strike three times 
in half an hour. When they came to try this, it was 
found that many officers would save up their ammuni- 
tion, and put the three chances in in as many minutes. 
To obviate this a system of five-minute periods was 
evolved by the Grand Duke, but this still left it possible 


* In the British Navy, ships good at gunnery have secured results 
nearly as good against very small targets, and under difficult conditions. 
Bad ships bring down the general average; but any ible enemies 


for a player to save up his 6in. gun fire and expend two 


or three minutes’ chances in one minute. In 

a ship allowed to fire, say, seven shots fon ee 
guns in five minutes, it proved absolutely impossib] yw 
control the fire with the minute as the unit of a move _< 
no other unit save the minute or half-minute ig pr wy 
cable. Consequently there was finally evolved a — 
substantially the same as that recently issued in a general 
memorandum, to the effect that the rate of fire previous! 

permitted should be doubled, and half or two-thirds f 
the guns assumed to always miss. The exact Rene 
system is less simple, the rates for different guns var a 
more. In 6in. guns, for instance, the Russians era 

higher accuracy to the non-quick-firer than to the quick, 
firer, though the more rapid fire of the latter works out ‘ 
larger number of hits ina given time. Thus one may bot 
that, whereas the general system thinks of the number nf 
times in which a gun can be fired, the Russian system 
devotes its attention to the number of hits to be expected 
from any particular gun. It does not, however make 
any allowance for the better shooting made by after guns 
than by forward ones, so, like the general system, remains 
after all an approximation. Atthe same time, the change 
in the general rule owes its origin entirely to Russian jn. 
fluence. Still, this is not the only thing it owes to Russia 
and the Grand Duke whose name is on its title-page, 

It is sufficiently curious to be worthy of remark that 
the Russians, despite their strivings after the closest 
possible approximation to actuality in gunnery, have, ag 
a general rule, abandoned the system of red and green 
buoys or helm signals, without which it is impossible 
to secure realism for individual movements. Possibly 
this abandonment is temporary only ; in any case, they 
‘“‘hedge” to some considerable extent by detailing two 
officers to log all moves on charts. The day after a 
battle each officer whohas played is called upon to give 
his reasons for every move he made. 

In some other directions remarkable strivings after 
realism were attempted. In the case of one very 
favourite duel with them, an action between the Power- 
ful and the Rossia, the “ captain” of each ship had a 
second in command. The captain’s position was care. 
fully noted, and chances thrown for his being put hors 
de combat every time a shell burst near him. In the 
event of his being hit, the command passed at once. 
This, of course, is according to the usual rules, so far as 
‘admirals ’’ are concerned, but it is not usually extended 
to ‘‘captains.”” The sudden change from one brain to 
another in the midst of an action is, of course, a real 
problem of some considerable vitality. 

The pieces in this action were moved by the umpires, 
and each ‘“ minute’s’’ move was made to take an actual 
minute only. Several officers were detailed for guns, each 
striking for his own only in the time allowed ; torpedoes, 
again, had special torpedo officers. The Rossia was 
fought by officers who had served in the actual ship, 
the Powerful was fought by the Grand Duke Alexander, 
and fought upon those tactics which in our service are 
held to be the best for her. Russians have studied the 
Powerful infinitely more than our people have studied the 
Rossia. 

The action lasted half an hour, at the end of which 
time both ships were too injured to continue. Neither 
ship, however, was disabled completely. We are apt to 
assume that the Rossia is designed to rush to close 
quarters ; this action was fought usually at 4000 yards, 
no attempt to close being made. Incidentally, I may 
remark that I never saw Russians attempt “closing” with 
this ship. What they did do, however, was to take a full 
and clever advantage of those 6in. Harvey bulkheads 
which save the Rossia from being raked by 6in. pro- 
jectiles—bulkheads, the existence of which in most English 
descriptions of this cruiser is ignored, possibly unknown. 
This game—as well as some others hereinafter to be 
described—was not one of the ordinary official games, but 
one of many played at the Zenia Palace, St. Petersburg, 
where a table some 25ft. by 12ft. is specially fitted for 
the game. This is equivalent, roughly, to a space of 
25,000 by 12,000 yards—say, 124 by 6 sea miles—but it 
rarely proved large enough, and the squares had to be 
shifted almost as much as they are in a naval ward-room, 
where, as likely as not, 8000 yards by 4000 is as much as 
can be put up at any one time. 

A running fight is one of the root ideas of naval tactics 
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ACTION BETWEEN FRENCH AND ENGLISH FLEETS 
F, French, Dotted Course E, English, Line Course 


in the Russian navy, though it is recognised pretty freely 
elsewhere too. In theory the idea is pretty, and speci 
ally useful against “‘ soft-enders ” like our Majestics. 

fleet runs away, the other side pursues. When the bows 
of the pursuers are all smashed, the pursued turn and 
annihilate the foe. Very pretty, but in actual practice 
there are several things to upset it. If you run away 
you must have a ship that—relatively, at any rate—Is @ 
lame duck, hence the grave risk of being cut off in detail. 


who look to get only 2 or 8 per cent. of hits from British ships are likely 
to find the assumption awkward in practice, 


And curiously enough, even in a war game, without lame 
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ducks, and with all things suited to the runaway side, the 
result was a ‘not proven.” War conditions so satisfac- | 
tory for the tactics as the engagement about to be dealt 
with are not very likely to occur. | 
The fleet for the ‘‘ runaway tactics’ was composed of | 
French vessels, and consisted of the Bouvet, Massena, | 


Carnot, Jaureguiberry, 
and Charles Martel, all , 
theoretically able to bring 
in hee 
oe Majest Speed 2kt 12k Magnificent 
their auxiliary armament. tow zestrcyea peed /2kts 
i one bowgun » 
Speed kts Speed /2kts 


end-on fifteen ‘“‘ A” guns 
(llin. or thereabouts), 
twenty 6in. quick-firers, 
and eight 4in. This fleet 
had Captain H.I.H. the 
Grand Duke Alexander as 
admiral, with his flag in 
the Bouvet. 
The pursuing fleet was 
made up of five Majestics, ae 
known for convenience 
as Majestic, Magnificent, 
Mars, Hannibal, and alsoone ui 
Prince George. Their 
total ahead is only ten 
A guns (12in.), and ten 
6in. quick firers, which 
gave the French fleet a 
superiority of five heavy 
guns, ten 6in. quick- 
firers, and eight 4in. quick-firers, which, although their 
big guns were relatively slightly inferior as regarded shell 
wer, was a heavy pull. This English fleet had, as 
Admiral, Admiral Makaroff, with his flag on the Majestic. 
The “guns bearing,” as noted above, are, of course, 
theoretical only. Directly exact line ahead and astern 
is lost, the proportion of guns, owing to the difference of 
dispositions, becomes :— 
English, 
(A) Ten 12in. bow guns, 
(D) Five 6in. quick-firers 
and five more (for- 
ward main deck guns 
with a very slight 
yaw.) 


emidshij 
Speed kis 


Jaurégquiberr 
Stern guas disabled Speed xis 


French, 
(A) Ten (about 1lin.) 
(D) Ten 6in, quick-firers, 


(E) Eight 4in. quick-firers, 
The English tactics were consequently directed to take _ 
| 
R 


| 


Hashidate 
(torpedoed) 


id 
Matsushima, i 
Peresvie 


Russian v, Japanese Ships—Positions just before Close of Action 


advantage of this, and the French ships—as paper cal- 
culations will show—were not able to prevent it. The 
plans indicate the course of the action; the English con- | 
tinually spreading and bearing away to starboard ; the 
French constantly mancuvring to prevent it, but 
eventually compelled to turn sooner than intended, in | 
order to avoid units being subjected to a concentrated 
fire. In this turn—owing to the purely side issue of a 
misunderstood signal—the French fleet was thrown into 
a disorder that needed a considerable display of tactical | 
“smartness” to avoid disaster. However, the Grand 
Duke extricated them in a fighting formation—a species | 


| 


| 


Fac-simile of a Signal made during one of the Battles 


of circle. Almost immediately afterwards the action, 
having reached the hard-hitting stage in which construc- 
tion is greater than tactics, was stopped by the umpires, 
as is almost always done in Russia directly final stages 
and close range arrives. The verdict amounted practi-_ 
cally to a draw in favour of the French side. 
Two other actions are worthy of some attention—one | 


Carnot 
stern cisabled 


tow damaged 
Speed /2 kts 
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ENGLISH v. FRENCH SHIPS—POSITIONS WHEN THE BATTLE WAS STOPPED 


‘more interesting than instructive; the Matsushima, 
| getting across the bows of the Peresviet was rammed in 


| pelled her to strike to or be rammed by the Shikishima. 


| vessel in their line, the Sissoi Veliky. 
- cutting the line, and then a sudden change of course, he 
| flung the other fleet into hopeless confusion. 
_ twelve “‘ minutes” from the first shock, the Sissoi Veliky 


to port, and the Hashidate 5000 yards to starboard, 
were presumed to be scouting at a speed of 12 knots. 
About 17,000 yards ahead, the Peresviet and Rossia, 
10,000 yards apart, were advancing towards the Japanese 
typeships. The problem was for these two to endeavour 
to destroy the two small cruisers without meeting 


Bouvet 
after & amidship guns 

Speed 5 ats 


Speed kts 


destruction at the hands of the Shikishima, which 
theoretically might be considered rather inferior to the 
Peresviet and Rossia combined. 

The Shikishima was used as a screen to her consorts 
directly these had come into line astern of her; but as 
the first big shell landed in the Rossia’s main-deck 
battery the action resolved itself into the destruction of 
the Peresviet by a superior force, after a close action in 
which the Hashidate was sunk. The general result was 


the stern. The ramming, however—which the Peresviet 
could not avoid—slowed down the rammer, and com- 


The best tactical display was, perhaps, made by the 
disabled Rossia, whichby dodging behind the Matsushima, 
managed to be always covered to some extent by her, and 
so very nearly forced a torpedo action upon the Shiki- 
shima. However, a shell fire was given as blowing up the 
torpedo in its tube. The Rossia on this occasion was 
fought by Captain Wieren, who is held to be a coming 
man in the Russian navy. 
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Trafalgar 
English v. Russian Ships—Positions at the Close of Action 


The fleet action was of the nature of a “ brilliant 
affair.” The ships engaged were the practically-impreg- 
nable Tri Svititelia, and the Georgi Pobiedonosetz, Sinop, 
Rostislav, and Sissoi Veliky. Against these five were 
pitted four English ships— Majestic, Benbow, Trafalgar, 
and Powerful—under the Grand Duke Alexander, who 
employed the Nelson tactics with conspicuous success. 
Coming down upon the Russian-type ships at full speed, 
he circled round them, concentrating fire upon the middle 
By a feint at 


About 


was totally disabled from gun fire, the Rostislay and 
Sinop had rammed each other, the Tri Svititelia was right 
away ahead unsupported, and the Georgi Pobiedonosetz 
under the close range fire of four practically intact ships, 
that were in position to destroy her consorts in detail, 
when the umpires ended the battle. 

This particular action is unusual for Kriegspiel, being 


' the Shikishima, with the Matsushima about 5000 yards | ships shot better, there is no reason why they should not 


a squadron engagement, the other a fleet action, both of | indeed, the sort of thing easier in real war than in make- 
which embodied some novel points. In the former case | believe. Chance, of course, came in. Had the Russian 


have disabled, say, the Powerful—the ship they ought to 
have attacked, but did not. Still, the battle was not one 
of gunnery, but of tactics, and gunnery cannot be said to 
have decided it further than in what it did to the Sissoi 
Veliky, which was put out of control at a critical moment. 
As for the collision, that again was a result more easily 
avoided in theory than in practice. The orders were good 
enough. ‘Follow the flagship’s motions, using your own 
judgment in the event of being disabled, or other emer- 
gency.” This is, one may say, the strictly classical idea 
of sailing orders for a modern naval battle. 

The Sinop having observed an apparent intention on 
the part of the enemy to cut the line at or near the disabled 
Sissoi, which she was ahead of, circled back to support 
the rear, the flagship showing signs of doing the same 
thing. The Georgi Pobiedonosetz followed the flagship’s 
motions by turning to port; the Rostislav, using dis- 
cretion, bore on to assist the Sissoi. She might have 
done this and cleared the Sinop, but that the Grand Duke, 
seeing what was intended, directed all his quick-firers 
to aim at the conning towers of the two ships. That 
of the Sinop was hit several times, and she was adjudged 
to lose a couple of minutes’ steering way. The Ros- 
tislav’s conning tower was not hit, but her masts were; 
she had consequently to go ahead full speed, or else foul 
her screws. The result was a collision. It was merely 
an illustration of what many thinkers hold—that a fleet 
is defeated the instant it ceases to move together, that 
individual movements of units must spell disaster in 
some shape if the enemy be homogeneous. 

The feint to cut the line was exceedingly pretty, and 
gave full advantages, whether done or not. If the 
Russian ships had shown signs of treating it as a feint, 
then the line could be cut; if they answered it, then, as 
actually happened, it became a feint to their undoing. 

If the much-prophesied war between this country and 
a combination of France and Russia ever comes off, we 
may well have fuller experience of these and similar 
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Fac-simile of Cards used by the Russians in Naval War Games 


tactics at the hands of this same Grand Duke, who is 
pretty sure to be our most troublesome opponent on the 
water. With better ships and more of them, with better 
personnel, and the better practical training, we stand, of 
course, to win; but nothing could be more foolish than 
the common assumption in this country that the Russians 
are fools upon the water. After all a battle is much like 
a game of chess, every move has its best reply, and to 
studying these tactical questions by every means that 
offers itself many Russians are devoted. There is no use 
in blinking the fact that, despite brilliant exceptions, we 
have many senior officers who forget that war is the 
primary object of their existence. There are such men 
in all navies, but we can least afford them in ours. For: 
tunately, there have of late been several instances of a 
recognition of this by the Admiralty, but it is still against 
an officer rather than for him—especially ifhe be a junior 
—if he takes too much interest in the theoretical side of 
his profession. Twenty years hence no doubt all this 
will be changed, but twenty years is a long time ahead, 
and many other things may be changed by then. Mean- 
while it is as well that we should remember that there 
are brilliant men who may one day be our enemies on the 
water, who leave no stone unturned to acquire everything 
that can be acquired of naval battle tactics outside the 
best school of all, real war. To go back to the chess 
simile—they are learning the openings. They are study- 
ing combinations and ranges, and units of time, and many 
other things officially ignored in our service. 

In conclusion, a fac-simile of the cards used by Russian 
officers for the tactical war game may be of interest. This 
is the purely Russian system before referred to, as drawn 
up by the Grand Duke Alexander. His English transla- 
tions being written upon it, little further explanation is 
necessary, beyond that A, B, and C, do not stand here 
for the gun notation characteristic of the Jane Naval 
War Game, but for the primary, secondary, and tertiary 
armament, the tertiary always counting the 3in. 12- 
pounders only. Each ‘“captain”’ of a piece uses one of 
these cards, which are divided in divisions enough to 
allow of sixty moves. 


THE total output of coal in Natal during June was 
15,203 tons, towards which the Dundee mine contributed 11,031 
tons; Natal Navigation mine, 10,243 tons; Elandslaagte mine, 
4120 tons ; St. George’s mine, 3627 tons; and Newcastle mine, 


—- tons, The remaining four producers put out under 500 tons 
each, 


wo 
of 
in, 
to 
nd 
ti- 
ile 
ral | 
ly 
of 
an 
1g 
a 
k. 
a 
y 
of 
m 
od 
e 
8 
ze 
1- 
a 
bed! 
8 
y 
| 
te... 
| 
Of Li— | 
os 
4 
} 


Q 


290 


THE ENGINEER 


Szpr. 22, 1899 


CHANGES IN RATES OF WAGES DURING 1898. 


Tue Board of Trade have just issued their report on the 
changes in rates of wages, and in hours of labour, in the 
United Kingdom during the year 1898. This report shows 
an upward tendency, which has been far in excess of that 
recorded in any of the five preceding years; and it shows, 
too, that the proportion of workmen out of work is lower 
than has been the case for several years. Having regard to 
the state of trade during this period, it was not to be 
wondered at that there should be an increase in wages, but 
we hardly expected that it would be so great as it has 
turned out to be. As an example of how widespread has 
been the rise, over 1,000,000 workpeople have had their 
wages increased in the United Kingdom. This figure deals 
with all trades save agricultural labourers, seamen, and 
railway servants, which are left out because the numbers 
cannot at the moment be accurately stated. The net result 
of this wholesale increase has been an aggregate increase of 
£95,000, against a net increase in 1897 of £45,000 per week. 
Then, as going to show that this increase was not ephemeral, 
we learn that, during the first six months of the present 
year, nearly 1,000,000 persons had their wages changed, and 
the net weekly rise in the six months has been over £50,000. 
The bulk of the increase, both last year and in the first half 
of this, is accounted for by the general upward movement of 
miners’ wages, and in the metal, engineering, shipbuilding, 
and building trades. 

The rises in wages have in the great majority of cases 
taken place without stoppage of work, as many as 95 per 
cent. of those employed having had their wages changed 
without strike. It is explained with regard to this that the 
proportion would be somewhat lowered if the rise in wages 
received by South Wales coal miners on resuming work after 
the prolonged strike as to the re-establishment of the Sliding 
Seale were ascribed to that dispute, but in any case the 
changes of wages following trade disputes formed but a 
small fraction of the whole. The changes were, as a fact, in 
most instances amicably arranged directly between the 
parties, 78 per cent. of the changes being the result of direct 
arrangement. The hours of labour altered very slightly 
during the year. Less than 40,000 persons were affected, 
and the aggregate reduction has been computed at 82,000 
hours per week, as against 285,000 per week in the previous 

ear. 

Some slight explanation of the Board’s methods of obtain- 
ing the statistics on which the report is based may not be 
out of place here. Sixteen hundred returns were obtained 
from employers and employers’ associations, 1150 from trade 
unions, 600 from its own local correspondents, and 900 from 
official sources. Special forms were issued to the parties 
concerned as soon as there was reasonable ground for 
believing that a change in wages or in the hours worked had 
occurred. Both employers and workpeople or their repre- 
sentatives were asked to state the facts. ‘ These statistics 
may, therefore,” says the report, ‘‘ be said to rest on the 
basis of the replies received at first hand from those best 
able to furnish exact particulars at a time when the facts 
are fresh in their memory.” If returns from employers and 
workpeople differed, efforts were made to reconcile the dis- 
crepancies by further correspondence, and, in difficult cases, 
by personal investigation on the spot. The returns, there- 
fore, if not absolutely complete, may at all events be taken 
as accurate and representative. 

Turning now to absolute figures, we find that the average 
number of workpeople affected by each recorded change in 
wages in 1898 were—in building trades, 149; in mining and 
quarrying, 13,595; in metal, engineering, and sbipbuilding, 
578; and in other trades, 155. Out of each hundred em- 
ployed, the following numbers were affected by the changes 
in wages: Mining and quarrying, 79; metal, engineering, 
and shipbuilding, 19°5; and building trades, 9-1. It will 
be observed that the changes affected the mining and quarry- 
ing industries far more than any other branch of trade, engi- 
neering trades being far behind, not only in percentage but 
in the actual numbers of workpeople engaged. In mining 
and quarrying 673,905 persons received an average advance 
in wages of 1s. 84d., while 215,570 employed in the metal, 
engineering, and shipbuilding trades were affected and had 
an average advance of 1s. 1$d. In the building trades, 
74,725 had an average advance of 2s. Ofd., this latter being 
the highest average increase. The average rise for over 
1,000,000 workers was 1s. 7d. per week. 

The following table shows the percentage proportion of the 
workpeople whose rates of wages were changed in 1898, and 
the weekly amounts by which they were changed :— 


Of 1s. | Of 2s, 
Under | and - and | Of 8s. | 
Is. — | 


Group of trades. 


Building trades .. .. .| 3°3 | 247 | 65°0 | 7-0 
Mining and quarrying ..| £46°53| 36°5 50 12°0 | 100 
Metal, engineering, and ship- | 
54°7 14°6 2°5 | 100 
Other trades .. .. .. . 20°2 40°6 29°4 9°8 | 100 
| 39°7 12°7 9°5 100 


* Exclusive of agricultural labourers, seamen, and railway servants. 

As regards the numbers of men who obtained a reduction 
in their hours of work, these were mostly employed in 
building trades, 19,812 obtaining an average reduction of 1°32 
hours per week. In the engineering and allied trades there 
were 5022 persons affected, and they obtained an average 
reduction of 2'88 hours per week. These numbers bear but 
a very small proportion to the total number of workpeople, 
and the changes in hours in 1898 had an almost inappreciable 
effect on the total number of hours worked. 

Taking the trades in their order, we find that in the build- 
ing trades there were but 1°3 per cent. employed in 1898. 
Nine per cent. of the total number employed had their wages 
changed. The result was a net weekly increase, as already 
stated, of 2s. 03d. Carpenters were in the greatest numbers, 
there being 24,067 of them affected. More than a fourth of 
the total number which had changes in their wages is 
accounted for by general increases in the wages of building 
operatives in the following great towns: Liverpool and 
Birkenhead, 6751; Birmingham, 5692; Bristol, 4160; and 
Leeds, 2875—a total of 18,478. As wit’: the increases in the 
rates of wages, the reductions in hours of work were mostly 
—_ by arrangement, 82 per cent. being obtained without 
strike. 

in mining and quarrying there is a very marked and 
genera! increase in wages. The years 1897 and 1898 were 


record years in the production of coal, the amounts raised 
being 202,119,000 and 202,042,000 tons respectively. The 
rise in wages in 1897 affected 250,589 persons, and the 
average increase per head was 6} per week. Last year no 
less than 673,905 miners were affected, and the average 
increase in wages per week was 1s. 8d. per man. The 
record production in coal is, of course, responsible for this 
increase. The rate of wages in all coalfields advanced in 
1898, but the advance was very different in various districts. 
The fluctuations were most marked in Scotland. The 
following table emphasises this fact :— 


Amount of 
Number of 1 2 week in wages o! 
District. workpeople those affected, 

ected. Average 

Total. per head 
£ 8. s. d. 
South Wales and Monmouth 125,000 9,872 19 : ee 
Northumberland .. .. .. .. 82,429 4,095 14 2 6 
7,482 2 1 5} 
Federated Districtst .. .. .. ..| 305,190 7,981 4 0 
Gloucester (Forest of Dean) .. .. 5,000 230 15 011 
West Scotland... .. .. .. .. 61,500 21,377 11 6 114 
Fife and Clackmannan 12,850 3,307 8 5 
Other coalfields .. .. .. .. ..| 11,150 2,146 16 3 10} 

| 
Totals and average .. .. .. -+| 659,919 56,594 9 1 8} 


* Yorkshire, Lancashire, Cheshire, Derbyshire, Nottingham, Leicester, 
Shropshire, Stafford, Worcester—including part of South Stafford ani 
— Worcester not in Federated District—Warwick, Bristol, and North 

es. 


It will be seen that a rise of nearly 7s. per week was 
obtained by 61,500 miners, or nearly a tenth of those affected. 
The coal mining industry is tremendously in excess of the 
other branches of mining and quarrying as regards not only 
actual numbers employed, but also as regards changes in 
wages. In addition to the 659,919 shown in the above table 
2750 slate miners had a net advance of 2s. 114d.; 7113iron 
miners obtained 1s, O}d. extra per ,week; and 4123 quarry- 
men Is. 6}d. per week, bringing up the total under this head- 
ing to 673,905, who obtained a net average increase of 1s. 84d. 
per week. 

In the metal, engineering, and shipbuilding trades, there 
was a very general and progressing activity. Figures relating 
to unemployed are only available as regards members of 
trades unions, Here there were 7°7 per cent. unemployed in 
January, 7°0 per cent. in February, and the percentage 
gradually declined to 2°6 in November, the mean percentage 
for the year being 4:0. The number of workpeople affected by 
wages changes was 215,570, and the net average increase per 
head was 1s. 1fd. per week. Most of the advances were 
made without strikes :—210,918 against 4652. The engineer- 
ing and shipbuilding trades contributed most largely to the 
increase in this group. The men affected were 157,197, and 
the average increase per head was ls. 3d. The greatest 
numbers were congregated in the northern counties and in 
Scotland, the actual figures being 88,068 and 56,554 respec- 
tively. In the northern counties 68,000 people engaged in 
the engineering and shipbuilding industries on the north- 
east coast go to make up the total of 88,068, and there were 
35,000 employed in the engine-shops and shipyards on the 
Clyde affected. The other centres most affected were Belfast 
with 9300, Hull with 5400, and Leeds with 4740. Purely 
engineering centres were not so much affected as those in 
which shipbuilding is being carried on. The hours of labour 
were not greatly changed in this group of trades. Only 0°5 
per cent. of the workpeople had any change, and the net 
result was an average reduction of 2°88 in the cases of 5022 
persons. 

Statistics regarding railway servants are not so complete 
as those relating to persons employed in other trades. 
Taken all over the kingdom, there was an increase in pay of 
34d. per head perweek. The total number of railway servants, 
according to the last return, was 480,320. Of the twenty-nine 
railway companies furnishing returns, twenty-one, employing 
290,036 workpeople, show an increase averaging 54d. per week 
per head ; while, on the other hand, eight companies, employ- 
ing 122,268 persons, show a decrease of 13d. per week. In 
Scotland there has practically been no change for the last 
two years. In Ireland there has been an increase, but it is 
not possible to say how much, for in 1896 and 1897 one of 
the companies had an error in its returns which put all the 
averages wrong. 


WATER POWER AND ELECTRIC TRANSMISSION 
PLANTS IN CALIFORNIA. 


In the State of California, U.S.A., great progress has been 
made in utilising the power of the mountain streams to 
generate electric current, which is transmitted over con- 
siderable distances, to be utilised for lighting and power 
purposes. 

San Antonio piant.—This transmits 150-horse power by a 
single-phase current, at a voltage of 10,000 volts, operating 
electric lights at Pomona, 15 miles distant. 

Folsom-Sacramento plant.—The water power of the 
American river operates turbines under a head of 55ft., and 
5000-horse power is transmitted by single-phase current of 
11,500 volts to Sacramento, 22 miles. The current is used to 
operate the electric tramway, to drive machinery in iron 
works and flour mills and for arc and incandescent lamps. 

Nevada County plant.—The water power of the south fork 
of the Yuba River operates turbines under a head of 206ft., 
and 1000-horse power is transmitted eight miles to Nevada City 
and Grass Valley. The current is two-phase, of 5000 volts, and 
is used for lighting purposes and to operate mining 
machinery. 

Fresno plant.—The water power of the San Joaquin River 
operates turbines under the enormous head of 1411ft., with a 
pressure of 609 1b. per square inch. The three-phase 
generators are of 1360-horse power, and the current is trans- 
mitted to Fresno, 36 miles, and to Hanford, 69 miles, with a 
voltage of 19,500. It is used for arc and incandescent lamps, 
and to operate flour mills, pumping works, ice-making 
machinery, &c. 

Santa Cruz plant.—The water wheels are operated by the 
water from Big Creek, under a head of 923ft., and 400-horse 
power is transmitted 17 miles to Santa Cruz, operating 
lights, the electric tramway plant, and the machinery of a 
powder mill. 

Bakersfield plant.—The water power of the Kern River 
operates turbines under a head of 201ft., and 1200-horse 
power is transmitted by current at 11,000 volts to Bakers- 
field, 14 miles distant, and over about 20 miles of line to 
operate electric light and to drive irrigating pumps. 

Newcastle plant.—The water power of te Yuba River at 


Newcastle is utilised to develop 1100-horse power, which ig 
transmitted 28 miles to Sacramento by a two-phase current 
of 16,000 volts. It is used for general lighting and power 
purposes. 

Blue Lakes plant.—The water power of the Mokelumne 
River operates turbines under a head of 1040ft., developi 
1800-horse power, and the plant is being enlarged to g 
capacity of 12,000-horse power. The current is transmitted 
to several towns in Amador and Calaveras counties, and to 
the city of Stockton, 43 miles distant, where it is used for 
the electric tramway, arc and incandescent lighting, pump. 
ing plants, flour mills, &c. The transmission system js 
being extended to San Jose and San Francisco, making 
total distance of 150 miles. Storage battery plants will be 
established at Oakland, San Jose, &c., as a part of this 
system. 

Los Angeles plant.—The water power of the San Gabriel 
River is utilised to develop 1500-horse power, which js 
transmitted to Los Angeles, 23 miles, by a current of 
17,000 volts. 

Marysville plant.—The water power of the Yuba River is 
utilised to generate electric current which is transmitted to 
Marysville, Sacramento, and several smaller places. 

Southern California plant.—The water power of the Santa 
Ana River is utilised to generate electric current which is 
transmitted to the city of Los Angeles, 81 miles, at a 
potential of 33,000 volts, developing 4000-horse power. The 
current is used for the electric tramway, and for general 
light and power purposes. 

Mount Whitney plant.—This is the latest of these various 
plants, and may be described in more detail, its construction 
having only recently been completed. The water of the 
Kaweah is tapped by a tunnel at Oak Flat, forty-five miles 
from Visalia, and 2400ft. above sea level. The tunnel is 3ft, 
wide and 6ft. high, and leads the water to a timber flume or 
conduit having a gradient of 1 in 200. This flume is an 
open box 3ft. wide and 2ft. deep, built of 14in. planks 12in, 
wide, and supported on sleepers or sills which are laid on the 
rock or supported by timber trestles as the flume winds its 
way around the mountain. These sleepers are 4in. by 4in., 
4ft. apart, and from them rise posts 2in. by 4in., which sup- 
port the sides of the box, and are connected by transverse 
cap timbers. Upon the latter is laid a line of 12in. planks 
for a footway. Sand-boxes, in which the sand and detritus 
settle, and waste gates, to prevent the flooding of the flume, 
are provided at intervals. 

The flume is 30,000ft. long, and terminates in a chamber, 
in which is the mouth of a steel pipe line. This pipe is 
3300ft. long, and falls 1300ft. in that distance, much of its 
length being laid ina trench cut in the solid rock. The 
mouth is 50in. diameter, which reduces to 24in. in 50ft. 
Beyond this, the diameter is reduced gradually to 20in. at 
the lower end. Of this pipe 2140ft. are riveted, and 1160ft. 
welded, all the circular seams between the sections of pipe 
being riveted. Where possible, several sections were riveted 
together before laying them in the trench. The pipe is 
fitted with air valves, and is securely anchored to the rocky 
walls of the trench. 

The lower end of the steel pipe enters the power-house, 
and has three branches to the three vertical water wheels, 
and one straight extension to be used as a waste-way. The 
branches are fitted with nozzles to direct the jets against 
the wheel buckets, and the water pressure at the nozzles is 
565 lb. per square inch. The branches and nozzles are pro- 
vided with gate valves. The wheels are 50in. in diameter, 
weighing 14001b., and each has twenty large buckets to 
receive the impact of the jet. 

The electrical equipment consists of three generator units 
and two exciters. The former are Westinghouse three-phase 
alternating-current generators, separately excited, with 
slotted type continuous-wound armatures, and each is rated 
at 450 kilowatts, with 1020 ampéres, 440 volts, and 7200 
alternations per minute. The armature is mounted on a 
shaft, to one end of which is attached a cast steel fly-wheel 
weighing two tons, while to the other end is attached the 
water wheel. The machines run at 515 revolutions per 
minute, and each has a capacity of 1800-horse power. The 
two exciters are direct-current generators of 15 kilowatts, 
125 volts, driven by belting at a speed of 1050 revolutions 
per minute. There are also four raising transformers, air- 
cooled and oil-insulated, of 500 kilowatts capacity each. 
They are of the three-phase type, with a primary voltage of 
440, and a secondary of 20,000 or 34,000 volts. The trans- 
mission wires are led from the transformers to a lightning 
arresting apparatus, and thence to the poles. 

The poles are 26ft. to 30ft. high, and 40ft. at road crossings. 
Near the top is a cross arm of pine wood, boiled in oil, with 
two insulators. Below this is another cross arm carrying six 
telephone wires. The transmission line consists of three 
No. 2 B. and S. gauge copper wires, one being on top of the 
pole and the others on the upper cross arm. Triple-petticoat 
Tin. glass insulators carry the wires. About 21 miles from 
the power-house the line branches, one branch going to 
Porterville, 43 miles, and the other to Tulare, 40 miles, the 
wire gauge being reduced to No. 5 and No. 6 on these 
branches. Sub-stations are established at five towns on the 
line, where the current is reduced to a two-phase current of 
2000 volts for distrinution. The power is used for arc and 
incandescent lighting, for operating centrifugal pumps on 
irrigation works, and for general power purposes. 


PirE Factnc AND BorING Macuine.—In the notice of the pipe 
facing and boring machine in our issue of September 15th, it was 
inadvertently omitted to state that the patentees are Messrs. 
Frank and William A. Pearn, and that the machine is manufac- 
tured by Messrs, Geo. Richards and Co., Limited, Broadheath, 
near Manchester, under a licence from Messrs. Frank Pearn and 
Co., West Gorton. 


THE Raitway Company.—It is reported that the 
Midland Railway Company is about to make a new departure in the 
department of the superintendent of the line. We understand 
that five gentlemen have been selected from various parts of the 
system, and will be styled district passenger agents ; they will be 
on the staff and under the control of Mr. W. L. Mugliston, super- 
intendent of the line. The names of the officials who have been 
chosen for these responsible duties, together with particulars of 
their respective districts, are as given below :—(1) Mr. J. Elliott, 
London—London to Leicester, Peterborough, and branches. (2) 
Mr. W. Newton, Derby—Nottingham to Lincoln, Mansfield, and 
branches (exclusive of Melton), to Bristol via Derby ; Birmingham 
to Leicester (exclusive of Leicester); Burton to Leicester and 
branches, (3) Mr. W. G. Hawkins, Bradford—Masborough to 
Carlisle, and Morecombe and branches, (4) Mr. J. B. Curtis 
Manchester—Liverpool and Manchester to Sheffield, via Dore an 
Chinley, and via Ambergate (via Sheepbridge and via Staveley} ; 
Chesterfield to Mansfield, via Staveley (exclusive of Mansfield ); 
Clay Cross to Trent and branches, and York. (5) Mr, F. Robinson, 
Brecon—Swansea to Hereford and branches, 
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THE BRITISH ASSOCIATION, DOVER, 1899. 

Tur British Association has again asserted itself, and 
even if it has not made as much stir as it sometimes has 
done, it has exhibited sufficient utility fully to justify its 
existence, and to promise well for the future. There 

were useful and important papers in most sections 
that interest us. 

In the mechanical section the first day was devoted to 
the President's address, which we have printed in full 
already, and to papers by Messrs. W. Matthews and 
J. C. Coode on the ‘‘ Dover Harbour Works,” and by Mr. 
1. Marshall Fox on “ Non-inflammable Wood and its use 
in Warships,” which he advocates. 

Messrs. Matthews and Coode point out that so long 
as 400 years ago attempts were made to improve the 
navigational facilities of the port of Dover; the 
now existing Admiralty pier, however, was commenced 
in 1847, and completed in 1871, and served its purpose 
fairly well except in heavy weather. A further improve- 
ment, as schemed by Sir John Coode, was sanctioned by 
Parliament in 1891. It is known as the commercial har- 
bour, and was to consist of an eastern pier and an exten- 
sion of the Admiralty pier, and would give a sheltered 
area of 56 acres ; the east pier is in course of construc- 
tion, Sir John Jackson holding the contract. In 1895 
the Admiralty commissioned the authors to prepare a 
design for an enclosed harbour, suitable for accommodat- 
ing her Majesty’s Navy. The works recommended con- 
sist of: —(4) An extension of the Admiralty pier east- 
south-east for 2000ft.; (5) an arm commenzing against 
the chalk cliffs a few hundred feet from the east boundary 
wall, its approximate direction being south by west, and 
its length 3320ft.; (c) an isolated breakwater, 4200ft. 
long to form the southern protecting arm; and («/) the 
reclamation of 21 acres of the foreshore. There are to 
be two entrances, one 600ft. the other S00ft. wide, with a 
depth of seven fathoms. The length of sheltering work 
is to be 9520ft., and the area enclosed, exclusive of the 
commercial harbour, 610 acres at low water. Messrs. S. 
Pearson and Sons have the contract for the Admiralty 
harbour. The paper further sets forth the methods of 
—n and comments on the situation of Dover as 
a port. 

The second day opened with “‘ AShort History of the Ein- 
gineering Works of the Suez Canal to the l’resent Time,” 
by Sir Charles Hartley, which treated the matter compre- 
hensively. The Hon. C. A. Parsons, F.R.S , followed with 
his paper on “‘ Fast Cross-channel Steamers.” He said that, 
when undertaking to read his paper some monthsago before 
the British Association, it was hoped that the trials of 
one at least of the torpedo boat destroyers fitted with 
turbine machinery of exceptional power would have 
been completed ; this, however, has not been possible, 
the time occupied in construction having considerably 
exceeded anticipation, and it is only within the last few 
weeks that the preliminary trials, used with this class of 
vessel, have been commenced. So far as these trials 
have yet proceeded they show a very satisfactory per- 
formance, and an excellent result as to steam consump- 
tion, also a complete absence of vibration at all speeds. 
Unfortunately, after the short preliminary trials referred 
to, the vessel was run into while lying at her berth 
during a dense fog, and so seriously damaged that she 
has been in dock for the last month, the bow having to 
be entirely rebuilt. She is now, however, ready for 
further trials, when the machinery will be put to the 
full designed power, and it is anticipated that the 
guaranteed speed of 35 knots will be reached under the 
normal conditions of forcing usual in such vessels. 
Water meters have been fitted on the feed-pipes to 
register the consumption of steam by the engines, and a 
full series of consumption trials will be made at various 
speeds. 

He then went on to explain the suitability of turbines 
for the propulsion of fast passenger vessels. The steam 
consumption is no more than in the best triple-expansion 
engines, whilst the weight is about half; no lubrication 
enters the steam place, and thus the boilers are spared. 

But perhaps the most important considerations are 
the increased comfort to passengers, owing to the absence 
of vibration and a remarkable smoothness of motion 
analogous to that of a sailing vessel, also the greater 
depth at which the propellers are placed below the sur- 
face of the water, reducing the liability to racing of the 
engines, which enables the speed of the ship to be main- 
tained in heavy weather in a way that is totally impossible 
in the case of ordinary screw or paddle vessels. He 
showed a model of a proposed cross-channel boat of 
80 knots sea speed in moderate weather, the particulars 
of which are:—Length, 275ft.; beam, 30ft.; depth 
—moulded—13ft. lin. to main deck, 21ft. to awning 
deck ; draught, 9ft. 3in.—about ; displacement, 1000 tons 
—about; speed, 30 knots; indicated horse-power, 18,000. 
Designs have also been prepared for other vessels of 

larger dimensions. 

Professor Dunkerley, in discussion, referred to the test 
made by Professor Ewing and himself with the Turbinia, 
which led them to the conclusion that the steam turbine 
would play a most important part as the motor of the 
future, and he was looking forward, taking into considera- 
tion recent improvements, to the time when the crude 
instrument known as the reciprocating engine would be 
nearly a thing of the past. Mr. Barker, engineer to the 
Cambridge electric light station, speaking with six years’ 
experience of the steam turbine, expressed his apprecia- 
tion of it strongly,and remarked on the small amount 
spent on repairs and renewals. Captain Lloyd, who the 
day before had made 32 knots in an Elswick destroyer 
fitted with Parsons’ turbine machinery, also spoke highly 
of it, and especially commented on the absence of 
vibration. 

Mr. Mark Robinson, of Rugby, next read his paper on 
“The Niclausse Steam Boiler,” which we print else- 
where, 

Captaip Lloyd, of Elswick, they read his paper on 


“The Discharge of Torpedoes below Water,” in which 
he described the appliance adopted for the purpose by 
Sir W. G. Armstrong, Whitworth, and Co., which 
operates in the following manner :—As soon as the 
torpedo is prepared, both doors—of the inner and outer 
tubes—are opened, and the torpedo pushed into the inner 
tube, and it is brought to rest gently against the stop. 
Then the inner tube door is closed, and this action brings 
the tripper for starting the torpedo engines into place. 
The sluice valve is now opened. It is well to let the 
water run into the inner tube for some time—it takes 
nearly two minutes to completely fill it—before closing 
the rear door of the outer tube. This gives the crew an 
opportunity of making sure that the inner door is properly 
closed and the axial valve tight. As soon as the rear 
door is closed the cordite charge can be placed in the 
explosion chamber, and the tube is ready for firing. 
With cordite it can be left so for an indefinite time, and 
without attention of any sort. This appears to be a 
great advantage, forin action the tube could be prepared, 
after which the compartment might be closed and the 
men withdrawn for service on the fire brigade, or ammu- 
nition supply. Directly the firing key is pressed the 
torpedo is ejected and the tube automatically returns. 
If another round be required the sluice valve is closed, 
the tube drained, and the loading with a fresh torpedo 
carried out as before. A full description, with drawings 
of the Elswick submerged tube, was given in Tur Enat- 
NEER of May 27th, 1898. 

Another paper, which was read before this section, 
that by Mr. Alexander Siemens, will be found on another 
page, but further report of the proceedings and other 
papers must be deferred till next week. 


THE PROGRESS OF THE ORDNANCE SURVEY. 


Omuittinc the earlier attempts of Generals Roy and Colby, 
toward the close of the last century and the commence- 
ment of the present, to carry out a general survey of the 
United Kingdom, Ireland comes prominently to the front, 
as being the first to benefit by the systematic execution of 
geodetical operations upon a large scale. It is true that 
the triangulation of Scotland was begun in 1810; but the 
work was performed in a dilatory and _ perfunctory 
manner, and was finally totally suspended for over fifteen 
years, so that little or no real progress had been accom- 
plished. About the year 1825 the survey of Ireland was 
started, completed sixteen years afterwards, and the 
maps of the whole country plotted and published to a 
scale of 6in. to the mile in 1846 It was in 1838 that the 
work was resumed in Scotland, and two years sub- 
sequently the triangulation of the northern parts of 
England was put in hand, to enable maps on the same 
scale to be prepared. The ordnance plans or maps are 
published to six different scales, according to the natural 
and artificial features of the country, district, village, 
town, and city which they may represent, and the import- 
ance, whether arising from their population or other 
causes, which is attached to them. These six scales, 
according to the units adopted among ourselves, as well 
as their natural equivalents, nearly universally employed 
by our continental neighbours, are for convenience put in 
a short tabulated form. Some of them are coloured, or 
rather tinted, with results that will be alluded to in the 
brief description of each we propose laying before our 
readers. 


Scale of map. Natural scale. 
i 


Four milestooneinch .. ... ... 
25°344 inches to a mile 
Five feet toone mile... ... 
10°56 feet to one mile sha 

It should be mentioned that the old series of the one- 
inch maps of part of England and Wales was based on a 
special survey of 2in. to a mile, but there are now so 
few demands for them that they may be regarded as 
quite out of date, and consequently the scale has not 
been included in the above list. The old series gave 
a good topographical map of the country, showing the 
hills engraved upon it; and a few inquiries are still 
occasionally received from the public for some of the 
sheets, more especially with reference to ancient rights 
of way, roadside wastes, and common grounds. 

All the maps of the new series are published in two 
forms, the one in outline with contours, and the other 
with hills, and both are engraved on copper. The first 
was completed some three years ago, but the second, 
with hills, is in course of publication, and will not be 
completed until the year 1902. For some years these 
maps have been produced by double printing, the hill 
features being engraved on a separate plate, and the 
change was due to the great and increasing demand for 
coloured maps, as it enables the hills to be printed in 
colour. A recent order from the Treasury has sanctioned 
the revision of the one-inch maps every fifteen years, quite 
apart from the revision of the other maps upon a larger 
scale. The maps on the scale of lin. to the mile are 
greatly appreciated by the public, and a very heav 
demand has been made upon the sheets already Poet 
They are particularly valuable for military purposes, and 
are of the greatest use and assistance to travellers and 
tourists, without in the least degree diminishing their 
other merits. The principal features of the new, in 
comparison with the unrevised maps, is that the former 
distinguish metalled from unmetalled roads, and double 
from single track railways. These one-inch maps are also 
published in four colours—blue for water, brown for hill, 
shading red for contours, and brown sienna for metalled 
roads, and are the same as those used for military 
manceuvre maps. They are excellent and valuable guides, 
but there is reason to believe that up to the present time 
the public are but very imperfectly acquainted with either 
their existence or their merits, which we take the oppor- 


tunity of bringing to the notice of our readers. Maps 


on the vane deale tor both Ireland, Scotland, and the Isle 


of Man, have been revised, and their publication ¢o 
menced. 

A word may here be said respecting the production of the 
one-inch maps. They were in the first instance general} 
reduced from the maps on the 6in. scale by the pent 
graph, but latterly they have been obtained from, the 
same source by the aid of photography. In both cages 
tracings were taken from the plans so reduced and 
attached to the copper plates for the use of the engraver 
The process for the hill engraving consists in first 
making sketches on the ground of the bill features ; from 
these sketches the hill d:awing is prepared, and a tracin 
of it is transferred to the etching ground on the coppes 
plates, from which the hill features are engraved on the 
plate. For the preparation of the copper plates of the 
one-inch revised maps, the modus operand: is of a different 
character. A matrix is first taken from the original 
plate, and all the old details not required are erased 
from it, then a duplicate of this expurgated matrix js 
obtained, and upon it are engraved all the additions and 
alterations which are necessary to bring it up to date 
and a new matrix and new printing duplicate are pro. 
cured from this revised plate. The same general 
principle applies to the coloured maps, in which transfers 
are made from the copper plate and laid down on stone 
or zinc, separate stones or plates being required 
for each colour as in ordinary chromo-lithography, 
The number of impressions printed during the year 
was 680,031.* 

About two-thirds of the drawing of the map of England, 
upon the scale of four miles to one inch, is completed. A 
commencement has been made with the engraving, and 
some sheets in outline will shortly be at the disposal of 
the public. An advance edition of the map of Scotland 
to the same scale has been published in outline by photo. 
zincography, but it is intended to engrave it on copper. 
So soon as the drawing of the four-mile map of England 
is sufliciently advanced, that of the revised rap of Scot- 
land will be putin hand. A mapof Ireland on the same 
scale has been published, but the revision has not yet 
been undertaken. It is scarcely necessary to remind our 
readers that a scale of four inches to the mile is the 
smallest allowed by the Standing Orders for the prepara- 
tion of parliamentary plans. 

Passing on to the maps of Mngland and Wales on the 
scale of 6in. to the mile, these were all published by 
1890, An attempt was made to revise the engraved 
copper plates of the original survey in the more open 
parts of the country, as they were far superior to those 
produced by photo-zincograpby, but the expense pro- 
hibited the further prosecution of the design. The pub- 
lication of the 6in. plans of the revised counties is 
proceeding rapidly, but at present the list is far from 
complete, and the similar plans for Scotland and ireland, 
which are reduced from the revised maps on the ., .',,, scale 
by helio-zincography, are in the same unfinished con- 
dition. In future, the 6in. maps of Great Britain and 
Ireland will be reproduced by means of the last-named 
process, which gives sharper and clearer impressions than 
photo-zincography, and in addition, requires rather less 
time. Five years ago, the survey and publication of the 
maps of Great Britain on the scale of ..\,, were com. 
pleted, and their revision already extends over twenty-six 
of the fifty-two counties in England and Wales. The 
revision of the similar maps of Scotland embrace 
thirteen counties, and four counties in Ireland. In 
the latter country, the work was seriously delayed 
by the minuteness of the details. In a great many 
of the map sheets there are over a_ thousand 
separate enclosures, each having an area less than 
one acre. Maps upon the same scale have also 
been prepared of London, Plymouth, and the Tyneside 
district. As a general rule, the revised manuscript 
plans of Great Britain are entirely on the ., \,4 scale, and 
their reproduction is by zincography. Uwing to the 
expense and excessive amount of labour required, the 
use of colour on these plans has been completely 
abandoned, and in future, all rivers, ponds, canals, and 
other physical features are to be drawn in shaded lines, 
and all houses and buildings hatched. The ,}, and 
1035) usually termed the 10ft. and 5ft. scales, are practi- 
cally disused, as town surveys to these scales are only 
undertaken when the local authority agrees to pay the 
extra cost incurred. As a case in point, the city of 
Aberdeen may be mentioned—which is under re-survey 
and revision on the 10ft. scale as a special service, the 
expense of which is borne by the Corporation. It is 
estimated that the revision of the maps on the 25°344in. 
scale will be completed in the year 1910. London, 
Carlisle, and Cardiff are also examples. The total 
number of impressions printed off in 1898-9 amounted 
to 1,172,022, being an increase of 237,637 over the 
similar figures for the previous period. 

It may be remembered that a short time ago come 
rather severe strictures were passed on the Ordnance 
plans, respecting the alleged inaccuracy of the spelling of 
the names of localities and places, especially of those in 
the Gaelic and Cambrian tongues. In answer to thesc 
allegations, it should be mentioned that adequate arrange- 
ments been made to revise the “place names.” An 
eminent Welsh scholar has been engaged to examine the 
Welsh names, and in Scotland the Gaelic names are also 
being examined during the revision of the Highland dis- 
tricts. The names are in the first instance locally inquired 
into by a Gaelic-speaking employé on the survey, and all 
those which appear doubtful are submitted to the ‘* Place 
Names Committee” of the Royal Scottish 
Society, which continues to afford very valuable assist- 
ance to the Ordnance department in the matter. In 
addition to the duties devolving upon this department, to 
which we have drawn attention, it carries out similar 
work of various kinds for the War-office, the Admiralty, 
Office of Woods and Forests, and other Government 
authorities. A short time ago, by an order of the 
Treasury, the reproduction of a series of fac-similes of 


* Report of the progress of the Ordnance Survey to March 8ist, 18993 
Byre antl Spottiswoode, Bast Harding: street, Fleet-street, B.C, 
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the most valuable of the national manuscripts was effected | eventually incorporated with that system, they are laid to 


by the photo-zincographic process which, in the year 
1859, was invented at the office of the Ordnance Survey. 
Among these are to be found the ‘‘ Doomsday Book,” 
the ‘ Black-letter Prayer Book” of 1636, and the 
Anglo-Saxons Charters.” 

The present personnel of the staff consists of four 
companies of the Royal Engineers, comprising 407 
officers, non-commissioned oflicers, and men, together 
with over 1800 civil assistants. A certain number of 
officers and men belonging to this staff is held in readi- 
ness for service with an army in the field to carry out 
any surveys that may be necessary during a campaign ; 
and last year two officers with six non-commissioned 
oflicers and men, were sent out for duty at Wei-hai-wei, 
in connection with surveying operations. It is satis- 
factory to note that the annual net value of maps sold 
since 1886 has been steadily and progressively augment- 
ing from about £9000 to £24,000. Our magnificent 
trigonometrical survey of India undoubtedly holds the 
first place in works of that character; but other nations 
are rapidly following in our steps, and becoming fully 
impressed with the necessity for possessing accurate 
maps of their own country. France has commenced a 
thorough re-survey of her dominions, and the Americans 
are busily engaged in actively pushing on their geodetical 
operations in the United States. 


REMARKABLE EXTENSION OF LIGHT 
RAILWAYS IN BELGIUM. 


Tuv uppermost curve of the accompanying graphic dia- 
gram shows the great accession of capital in francs subscribed 
for making and working the Belgian vicinal railways, from 
the first meeting of the Administrative Council, on August 
29th, 1884, until the end of last year, when, as will be seen, no 
less than 110,593,000f. (£4,423,720) had been subscribed 
in various, though determined, proportions by the State, the 
Provinces, the Communal authorities through whose terri- 
tory the lines pass, and companies or individuals who have 
interest in favouring the various projects. The second curve 
represents the concessions granted to the end of last year, 
viz., 2134 kiloms. (1325 miles); and the third, the total 
Jength of lines worked at the same date, viz., 1643 kiloms. 
(1021 miles). The fourth curve—which, it will be observed, 
differs but little from a straight line, except that the 
portion representing last year rises rather more rapidly— 
shows the remarkably steady progression in the receipts, .viz., 
from 87,625f. (£3505) in 1885, when only two lines had 
been in partial operation for a few months, to 7,055,591f. 
(£282,223 12s. 10d.) at the end of 1897, and 7,939,433f. 
(£311,577 6s. 5d) during last year, with 76 lines opened for 
traffic. 

The above results, attained in less than fourteen years, show 
what can be effected by a powerful organisation, based on 
economical principles, and backed up by judicious manage- 
ment. In December last, on the concession of the 2000th 
kilometre of line being obtained, the staff and employés made 
a spontaneous manifestation of congratulation to the general 
manager, M. Constantin de Burlet, ingénieur-en-chef, direc- 
teur des Ponts et Chaussées, who has held that post since 
the Socicté Nationale des Chemins de fer Vicinaux was 
founded in 1884, the occasion being also marked by the dis- 
tribution of substantial gratuities to the employés. At the 
beginning of last year the Sociét< Nationale had obtained 
the concession of 84 lines, measuring 1823-89 kiloms. (1133 
miles): and in the course of the year this figure was in- 
creased by the concession of eighteen new lines or extensions, 
the total length of which is 314-08 kiloms. (195 miles). This 
includes a line of 79 kiloms. (49 miles) in the Belgian Pro- 
vince of Luxemburg, between Marche and Bastogne, stations 
on two lines of the Belgian State system, with extension to 
Martelange, where there are extensive slate quarries, on the 
frontier between Belgium and Grand Ducal Luxemburg, to 
join on to an existing secondary line from Noerdange, on 
the Prince Henri Railway. Another important concession 
granted last year is one of 62 kiloms. (384 miles) in the 
neighbourhood of Tournai, extending to the east of the town 
of Ath, and on the west to Templeuve, nearly on the 
French frontier. Other new and important concessions are 
those between Hasselt and Bourg-L¢opold, 29°3 kiloms. (18} 
miles) ; between Poix and Paliseul, 28-17 kiloms. (174 miles) ; 
Namur and Forville, 17-6 kiloms. (10? miles); Liége and 
Wihogne, 12-1 kiloms. (74 miles); and Liéze to Tilleur, with 
branches, 9°67 kiloms. (6 miles). 

Of the above ninety-four vicinal railways, seventy-six lines, 
or portions of lines, representing the figure given above of 
1643 kiloms, (1021 miles), are already in operation; and the 
eighteen others are either under construction or about to be 
commenced. Since the beginning of the present year royal 
decrees have been issued granting the Société Nationale con- 
cession of three extensions, and three entirely new lines, viz., 
between Antwerp and Rumpst, 16 kiloms. (10 miles); Aeltre 
and Kecloo, 16-2 kiloms.; and Chimay to Cul-des-Sarts in the 
wild district of the Ardennes, where no railway communica- 
tion could otherwise have been hoped for, thus bringing up 
the total length of concessions obtained by the society to 
2206°78 kiloms. (1371 miles) for ninety-seven lines down to 
23rd March last. At the same time eighty-five other projects 
for new lines, extensions and branches, measuring together 
1479°4 kiloms. (919} miles), are being considered by the 
Government, while a favourable decision is confidently 
expected for at least five of these projects, comprising 
69°1 kiloms. (nearly 43 miles). 

_In addition to the lines under the control of the Société 
Nationale there are in Belgium seven other light lines, 
together 69°2 kiloms. (43 miles) long, owned by various com- 
panies, which bring up the total number of light or economical 
lines to 104, and the total length to 2276 kiloms. (1414 miles), 
while that of the normal or regular railways, most of them 
owned and worked by the Belgian Government, is 4610 kiloms. 
(2858 miles), giving a proportion of nearly 50 per cent. for 
the light lmes. One metre (3ft. 3gin.) may be regarded 
as the normal gauge of Belgian vicinal railways, 1490°82 
kiloms. (9265 miles) out of the 1854-738 kiloms. (1144 miles), 
including crossings and sidings, being laid to that gauge ; 
and of the 1286°14 kiloms. (799 miles) of principal way, not 
including crossings and sidings, 847°742 kiloms. (526 miles) 
are laid on ordinary roads not widened, 93-107 kiloms. (573 
miles) on roads widened for the purpose, and 345°291 kiloms. 
a, Jmiles) on land specially purchased. In cases where 
the vicinal railways are to be worked in connection with 
standard-gauge lines, or there is a likelibood of their being 


Teceipts from 


or peg lines so laid, about half of which length has been 
id on ordinary roads not widened. Where the vicinal lines 
are put out towards Holland, for connecting on with the 
Dutch vicinal railways, or when there is any probability of 
such a connection being ultimately made, they are laid to 
the Dutch vicinal gauge of 1-067 millimetre (3ft. 53}in.) ; 
and 293°7758 kiloms. (471 miles) of principal line are so 
laid, 262-646 kiloms. (1624 miles) of which are on unwidened 
roads. 
the latter are possible with transporter—trucks, comprising 
exchange stations, between the vicinal lines and normal rail- 
ways, including seventy with the Belgian State system; and 
there are now in operation 179 private sidings, 80°5 kiloms. (50 
miles) long, including 124 with works, factories, quarries, &c. 
At the end of last year the total amount of contracts entered 
into by this society was 75,291,507 (£3,011,660 5s. 74d.), 
including 24,968,441f. (£998,731 12s. 10d.) for making 
the lines, 28,104,552f. (£1,124,182 1s. 74d.) for fixed plant, 
such as sleepers, rails, points and crossings, turn-tables, 
water -cranes, &c.; 18,538,493f. (£741,539 14s. 5d) for 
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There are 83 connections—not junctions, although | 


7517700. 


those on goods and a general falling off; on one line there 
4ft. 84in. gauge; and there are 22°459 kiloms. (14 miles) of 


was falling off in the receipts from passengers with increase 
in those from => and general falling cff; and on four lines 
only was there diminution in the receipts from both passengers 
and goods. Altogether the gross receipts increased as regards 
forty-seven lines and diminished as regards eleven others ; 
and, taking the lines collectively, there is an increase in the 


| receipts from goods as well as passengers, this being more 


marked in the former. After all, the diminution of receipts, 


| where it has occurred, isin many cases more apparent than 


real, while in others it can be accounted for by special circum- 
stances. 

Last year the trains ran over a length of 7,980,597°84 
kiloms. (4,959,002°06 miles), showing an increase of 50°52 
per cent., as compared with that in 1891; and the increase 
in the number of persons injured has been 75 per cent., while 
that of fatalities has only been 21°71 per cent. Last year 
the accidents to persons crossing the line in front of the 
train almost doubled, as compared with 1897, while those due 
to deafness, drunkenness, and suicide diminished. 

The proportion of general or administrative expenses to 
those actually incurred for making and stocking the lines is 
kept below 4 per cent., 
having been 3°765 per 
cent. last year, and 
3°764 in 1897. On 
December 31st last, the 
Société Nationale paid 
off to the State the 
balance still remaining 
due on the sum of 
224,450f. (£8978) that 
was originally advanced; 
and during last year 
the Government pur- 
chased the Sichem and 
Montaigu line from the 
society, which ceased to 
work it on the 30th of 
June, so that this line 
is not included in the 
following figures. At 
the end of last year 
there were 75 vicinal 
lines opened for traffic, 
out of which 43 showed 
more favourable results 
than during the pre- 
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one (Bourcy and Houftfa- 
lize) earning more 
money. Indeed, for 
three years past, not a 
single line has incurred 
a loss; and out of the 
69 lines that have been 
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PROGRESS OF BELGIAN LIGHT RAILWAYS 


rolling stock, and 3,680,021f. (£147,200 16s. 10d.) for electric 
installations. 

At the same date the rolling stock consisted of 321 loco- 
motives, 857 passenger carriages, and 2570 luggage vans and 
goods wagons, the whole bearing a value of 15,996,548f. 
(£639,861 18s. 5d), so that the mean expense for rolling 


stock is 9951f. 57c. per kilom. (£636 18s) per mile; and, | 


taking the whole of the lines together, there is one loco- 
motive for 5 kiloms. (3 miles) of principal way, one passenger 
carriage for 1°876 kiloms. (‘16 mile), one luggage van for 
8°736 kiloms, (5°42 miles), and one goods wagon for 0-674 
kilom. (0°41 mile). The engines weigh in running order 
from 28$ tons for the standard-gauge lines to 12 tons, while 
the largest number, viz., 262, weigh 183 tons. Of the 76 
lines already in operation, 73 are worked by steam loco- 
motives, one still by horses—although it is hoped eventually 
to substitute electric haulage—and two by electricity on the 
overhead trolley system, viz., on the line, 11:11 kiloms. (7 


miles) long, between Brussels and the Petite Espinette, and © 
also on what are called the Lignes du Centre, 20 kiloms. (123 | 


miles) long, in the industrial district round La Louviére, 


while it is hoped soon to work the Charleroi urban lines in | 
the same manner, and also eventually those in the neigh-— 


bourhood of Liége. 


Last year the number of train-kilometres on the Brussels 


and Petite Espinette line of 11:11 kiloms. (7 miles) was 63,000, | 


or 13-7 per cent. more than in 1897 ; and this result, compared 
with that of 1895, when electric working was first adopted for 
the whole line, shows a service increased by about 100 
per cent. 


| 
| 


Electric working of the Lignes du Centre, | 


20°2 kiloms. (124 miles) long, began on the 7th December | 


last with eight trains; and now about 1028 train-kilometres 


(641 train-miles) are run daily, a figure which is to be con- | 


siderably increased when the Morlanwelz-Carniéres section is | 


opened for traffic—in a few months, it is hoped. The materials | 
for the Charleroi lines, 22°95 kiloms. (14 miles) long, are | 


already on the ground; and it is expected that the work of 
laying will proceed rapidly, and also that a section between 
Charleroi and Nalines, 5 kiloms. (3 miles) long, will be read 
for electric work at the same time as the rest of the Charleroi 
system. The plans have been passed for electrically working 
the line between Liége and Tilleur, with branch towards 


Grasse-Berleur, and also a section of the Liége-Wihogne line, | 


together 15-76 kiloms. (93 miles) long; and the works are on 
the point of being completed, so that it is hoped the electric 
working can be started next spring. 
vicinal lines which will be worked electrically next year is 
about 75 kiloms. (58 miles), forming four distinct systems each 
supplied from a central station ; and the collective amount of 
energy generated will be about 4300-horse power, while the 
number of electromotor cars will exceed 110, 

Last year the gross receipts of all the lines and from all 


| 


The total length of | 


sources amounted to 7,939,433f. 80c. (£317,577 7s.) and the | 
expenses to 5,336,172£. 60c. (£213,446 18s. 1d.), giving 67°21 | 


per cent. as the mean coefficient of working, which is identical 
with that of the previous year. As regards lines that only 


take passengers, to the exclusion of goods, the receipts of eight 
increased last year, while those of one only diminished; and | 


the fifty-eight lines that carry goods as well as passengers give 
rise to the following observations :—On thirty-three the 
receipts from passengers and goods both increased; on ten 


} the receipts from passengers increased, while those from goods 


diminished, with increase on the whole; on four lines the 


increase in the receipts from passengers, witb falling off from 


4895 1896 1897 1898 


worked for more than a 
year, 31 pay a dividend 
higher than that gua- 
ranteed, 9, one of more than 3 per cent, 10, more than 
24 per cent., 8, and more than 2 per cent. 


AN OLD RAILWAY TIME TABLE. 


We are indebted to the courtesy of Mr. Fay, Traftic 
Manager of the London and South-Western Railway, for the 
accompanying time table. Our engraving is reproduced by 


LONDON & SOUTHAMPTON 
RAILWAY. 


The London and th Raliway 18 NOW OPEN for 
the conveyance of Passengers and Parcels frott te 


Woking (near and the intermediate places. 
The times at which the Trans will start are ax follow 

FROM LONDON. FROM WOKING COMMON. 
Morning Morning half-pat 7 
Dine : half-past half-pat 
Diuo 6 Dine ? 

EXCEPT ON SUNDAYS, 
When the Trains will start 

FROM LONDON FROM WOKING COMMON 
Morning Morning ? 
Ditte 9 Ditto 
Afternoon Afternoon 3 
Dito 7 7? 


The Fares will be chargid ax under, 


the T i t 
From the erminus a Nine Elms, 


WOKING COMMON 
EVBRIDG 


mm 
@eeeeos 


To WANDSWORTH e 
No Fee or Gratuity will be allowed to be received by any Servant of the Company. 


‘Tumes at the Trains are appeinted to arrive at the undermentioned Stations, anti! further notices 
UP. 


Kingston. 12 40 rae 
Wimbledon ....| 7, 26 10 
Wandeworth.-.. 2° | * 35/1) si 


By Order of the Directors, 
WM. REED, Secretery. 
Syoead Eagle, Gracechurch-street ; Swan with Two Necks, Lad-lane ; Cross Ki. 
ood-street; White Horse, Fetter-lane ; George and Blue Boar,, Holborn ; Golden 
Cross, Chéring-cross ; Universal Office, Regent-cireus, Piccadilly 


rrangements have becn made with the london and Westminster Steam Boot Company, comsequence of which Stram Beate 
well be provided for conveying Passengers to and from the Station m Nine Elms, from aad to the undet-awentioord places, vir 


DYER'S HALL WHARF, Upper Thames-street ; and HUNGERFORD MARKET. 


hotography from the original, which is, of course, much 
cor The date of the table is 1839. The ‘‘ Wandsworth” 


I m passengers fell off, while those from goods | named is now called Clapham Junction. It will be seen that 
, increased, with increase on the whole ; on six lines there was 


the fares could scarcely be termed moderate according to 
woderp notioys, 
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THE TWIN-SCREW CUNARD STEAMSHIP IVERNIA 
c. 8, SWAN AND HUNTER, LIMITED, BUILDERS AND ENGINEERS 


THE TWIN-SCREW CUNARD STEAMER IVERNIA 


YeEsTERDAY there was launched from the shipyard of 
Messrs. C. S. Swan and Hunter, at Wallsend, the largest 
vessel which has yet been constructed, not only on the Tyne 
but at any port in Great Britain. This steamer, the Ivernia, 


has been built for the transatlantic service of the Cunard | 


Company, which has a sister vessel building for it by the 
Clydebank Shipbuilding Company, near Glasgow. 

The Ivernia has a length over all of 600ft., her moulded 
dimensions being—length, 580ft.; breadth, 64ft.; and depth, 


42ft. 10in. to upper deck; while her moulded depth to the | 


shelter deck is 49tt. 6in. 
The gross tonnage of this immense vessel will amount to 
about 13,900 tons, or nearly 1000 tons more than that of the 


that of the Kaiser Wilhelm der Grosse. The Oceanic—which 
it will be remembered was built in Ireland—has a gross ton- 
nage of 17,274 tons, or 3300 tons more than that of the 
Ivernia. For purposes of further comparison it may be 
remarked that the registered dimensions of the Oceanic are 


appliances associated with these roofed building sheds is seen 
in the rapidity with which this very large vessel has been 
built, the keel having been laid on the 6th December last. 
The vessel was named, as she left the ways, by the Countess 
of Ravensworth, and after the launch was successfully per- 
formed a very numerous company invited by the builders 
were entertained in a marquee alongside, specially erected 
for the purpose. 


FAILURE OF CANAL BANK. 


OnE of those mishaps to which even the best engineering | 


| structures are occasionally liable occurred at four o’clock in 


685°7ft. by 68°3ft. by 44°8ft.; those of the Kaiser Wilhelm | 


der Grosse are 627° 4ft. by 66°Oft. by 35°S8ft.; while those of 
the Campania are 601ft. by 65°2ft. by 37° 8ft. 

But the Ivernia is not intended to rival either of these 
monster ocean palaces. She is designed primarily to be a 
large cargo carrier, and passenger carrying is made subordi- 


Campania and Lucania, and only about 450 tons less than | the morning on the 9th inst. at Dudley Port, where a canal 


embankment gave way, occasioning considerable damage, 
but happily no loss of life. The accident happened on the 
main waterway, known as the Stour Valley low level, belong- 
ing to the Birmingham Canal Company, at a point about 
midway between Dudley Port and Albion railway stations, 
The main line of the London and North-Western Railway 
to Birmingham runs almost parallel with this section of the 
canal for a considerable distance on the opposite side to that 
on which the embankment collapsed, and in the immediate 
vicinity there are several extensive arms of the canal con- 


| structed for the use of manufacturers. Close to the scene of 


On the arrival of one of the inspectors and a 


misfortune. 
gang of men, steps were at once taken to prevent the canals 


being drained from further levels. The locks at Ryder’s 
Green, a mile towards Birmingham, were closed, and so 
were those above the breach near Dudley Port station, and 
the flow of water in the main canal was stopped within about 
two hours and a-half after the outbreak was first observed. 
Planks were also put across the openings of the arms of the 
canal, a large quantity of water being impounded in this way. 
In addition to two miles of the main canal being completely 
drained, the water in the Netherton tunnel and other branches 
of the canal was considerably lowered. The canal is about 
24ft. wide and 6ft. deep, and the length of the “ low level,” 
as it is termed, is between thirty and forty miles. A rough 
estimate places the cost of repairing the whole of the damage 
at between £40,000 and £50,000; but this is not to be taken 
as official. It is expected that in a few weeks’ time the gap 
will be filled up so as to allow of the reconstruction of the 
canal and of the rebuilding of a firm embankment. With 
regard to the cause of the mishap, there are various versions 
extant, and one is that the embankment had been weakened 
by the blasting operations in the marlpit, which were 
going on till about a month or so ago, and that ashes have 
also been tipped on the banks, and these smouldering day by 
day, helped to loosen the tenacity of the puddle dam of clay 
which, with a thickness of 3ft., runs along the whole length 
of the level. Some heavy rainstorms had also occurred not 
long before the accident, and it is thought that this may 


| perhaps have helped to contribute towards the giving way of 


SECTION OF THE IVERNIA 


nate to that requirement. But while this is the case, yet it 
should be understood that it is only in regard to the time 
occupied on her passages that she takes a secondary position 
as a passenger steamer. In point of fact the Ivernia will 
have excellent accommodation for 170 first-class, 220 second- 
class, and 1000 third-class passengers, and while doing so 
much she will also carry a large cargo, which, as is well 
known, the very fast Atlantic liners are unable to do. 

The Ivernia will be fitted with balanced quadruple-expan- 
sion engines manufactured by the Wallsend Slipway and 
Engineering Company, Limited, having cylinders of 28}in., 
4lin., 58}in., and 84in. diameter, with a 54in. stroke. With 
these engines it is expected that 10,000-horse power will be 
indicated, the steam pressure being 2101b. per square inch. 
She wiil be fitted with nine single-ended Scotch boilers, 
having an installation of Howden’s system of forced draught. 
On the measured mile a speed of rather more than 16 knots 
is anticipated, and her working speed at sea is intended to be 
about 15 knots. 

The vessel is divided by transverse bulkheads into eleven 
water-tight compartments, these being in addition to the 
extensive subdivision of the double bottom. Our illustration 
shows the general arrangement of decks, water-tight bulk- 
heads, and double bottom subdivision in the vessel. The 
water ballast carried in her two deep tanks and her double 
bottom compartments will weigh no less than 4550 tons, 
which affords an ample provision for sufficiently immersing 
the vessel when on her western, and therefore relatively 
light draught passages. Four compartments are insulated 
and fitted with refrigerating appliances for carrying meat, 
and cargo can always be carried in the deep tanks when on 
the easterly passage. 

The Ivernia is to be classed 100 Al in Lloyd’s Register, and 
has been built under one of the magnificent roofed sheds, 
having overhead travelling cranes recently added to Messrs. 
C. S. Swan and Hunter’s premises, and described a few weeks 
since in Toy ENGINEER. 

The advantage found in the use of the lift and transporting 


the occurrence is Mr. Barnett’s Rattle Chain and Stour 
Valley Brickworks, which obtain a large proportion of their 
supply of clay from a mar! pit directly opposite to where the 
canal embankment gave way. Only the towing path inter- 
vened between the side of the canal and the edge of the clay | 
pit, and it was at this point that the failure started. 

The gap rapidly increased in size till it was some 100 yards 
long, and about 80 yards wide, and through it was practi- | 
cally emptied the contents of some six miles length of the | 
canal, including the arms affected. The marl-hole, although | 
100 yards deep, and having a surface boundary of about | 
three acres, was quickly filled to the brim, whilst nearly two | 
acres of surrounding meadows were also submerged. The | 
torrent swept everything before it, carrying with it thousands | 
of tons of material, washing away the bed of the canal in 
the vicinity of the breach to a depth of many yards, and 
damaging the towpath on both sides of the canal for a con- 
siderable distance on each side of the gap. All along the | 
drained portion of the canal lay boats stranded, some being | 
completely overturned. One boat, fortunately having no 
occupants, was bent double. 

Some damage was sustained by a section of the permanent 
way of the adjoining railway, one line being rendered useless 
for a time owing to the water washing under the metals and 
destroying the ballast, whilst both lines were for a short 
time rendered useless, the traffic during this tem- 
porary stoppage being conducted over the Grand Junction 
line. Under the direction of Mr. Entwistle, district super- 
intendent, the work of repairing the damage was speedily 
commenced, and before long, one of the lines was in a condi- 
tion to allow of the passage of trains without much danger. 
Telegraph wires and posts near the scene of the disaster were 
thrown down owing to the fissures made in the towpath and 
the rush of water, and throughout the day telegraphic com- 
munication between Dudley and Birmingham was consider- 
ably impeded. 

The officials and men of the canal company got to work as | 


soon as possible, and made strenuous efforts to mitigate the 


the embankment. 

On the day after the disaster about fifty men, under the 
direction of Mr. Nias, assistant engineer, were engaged con- 
structing grooves for stop-planks to enable the working of 
the locks, above and below the destroyed embankment. By 
the afternoon a stank was completed at the Dunkirk 
Stop, about a quarter of a mile on the Birmingham side of 
the breach, so as to enable the working of the Brades Hall 
locks and open up traffic on to the Wolverhampton level. 
The men were afterwards chiefly occupied in putting in a 
set of stop-planks in the direction of Dudley Port Station, 
underneath a bridge, about a quarter of a mile on the other 
side of the chasm, to enable the filling of the Tipton section 
of the main canal. A stoppage was also constructed at the 
mouth of the section of the canal leading to Netherton Tunnel, 
and water was let in up to almost the normal depth, allowing 
of the passage of the company’s boats conveying the material 
and implements required for the operations then in progress. 
The traffic in the Netherton Tunnel section has been 
resumed, and boats are thus able to get to Wolverhampton 
and Birmingham vid Tipton. The filling of the canal on 
the main level at the points indicated will allow of the 
passage of boats to all the works affected by the disaster, 
with the exception of Mr. Barnett’s brickworks. The 
Irish mail from Birmingham passed by the scene of the 
accident just after the water burst through the embankment, 
and at Dudley Port the engine-driver informed the station 
officials of what he had observed. A disaster of a very 
similar character occurred a few years ago near Deepfields, 


| resulting in damage to property amounting to several 


thousands of pounds, the suspension of work at im- 
portant iron and steel manufacturing industries employ- 
ing about 2000 hands, and the stoppage of a large 


| amount of traftic. The havoc wrought on that occasion was 
| brought about by the collapse of a portion of the embank- 


ment of the canal from Birmingham to Wolverhampton, and, 
as in the case of the Dudley Port disaster, the water rushed 
through the gap into a huge clay-hole owned by Sir Alfred 
Hickman, creating a chasm twenty yards wide. Satisfaction 
is being expressed in the district at the energetic manner in 
which the engineering staff of the Canal Company is coping 
with the difficulty. Several views of the gap and canal are 
given on page 295. Fig. 1 is looking towards Albion, and was 
taken from the towing path. The London and North- 
Western Railway is seen on one side, and the brickfields and 
burning bank on the other. Fig. 2 is also taken from the 
towing path, but looking towards Dudley Port. Fig. 3 shows 
the gap in the railway embankment, and the broken siding. 
Fig. 4 is taken from the centre of the gap, at the bottom, 
looking towards Dudley Port. Our engravings are from 


' photographs by Mr. T. Lewis, Stratford-road, Birmingham. 
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WARSHIP WORK ON THE CLYDE. 


Ty addition to the order for two additional torpedo boat 
destroyers of 30 knots speed, which the Fairfield iy hag oe 
and Shipbuilding Company, Limited, has received from the 
Admiralty, it has also secured an order from the Indian Govern- 
ment for a large troopship. The vessel is to be 420ft. long, 51ft. 
beam, and 31ft. deep, and is to steam 18 knots on a six hours’ 
run at the loaded draught. The cruiser Pioneer, which 
completed her official trials at Sheerness about ten days ago, 
and is now being prepared for commission, will be the fifth 
warship passed into the service on completion of trial by the 
Fairfield Company within a year. This company only, of 
course, supplied the machinery for the Pioneer, the hull 
having been built at Chatham. She is of 2200 tons displace- 
ment, her machinery being of the triple-expansion type, 
supplied with steam by Thornycroft water-tube boilers, The 
engines are specially interesting, as they are the first fitted in 
a cruiser with the Yarrow-Schlick-Tweedy system of balancing 
to obviate vibration. The Pioneer ran a thirty hours’ coal 
consumption trial at half-power, viz., 3500 indicated horse- 
power ; an eight hours’ trial at 5000-horse power; and a full- 
power trial under forced draught at 7000 indicated horse- 
power, besides undergoing starting, stopping, reversing, 
circling, and other manceuvres. The results of the several 
trials were highly satisfactory. The mean horse-power 
developed under forced draught reached 7196, with an air 
pressure of 3$in. in the stokehold, the boilers maintaining a 
steady pressure of 262 lb. per square inch. The mean speed 
attained was 20 knots. Mr. Alexander Gracie, the engineer- 
ing manager at Fairfield, who is responsible for the design of 
the machinery, watched the trials on behalf of his company. 

The Fairfield Company having some time ago got the 
second-class protected cruisers, Hermes and Highflyer, of 
5600 tons displacement, also the torpedo boat destroyer 
Leven, 808 tons, off its hands, is making rapid progress 
with the first-class armoured cruisers Cressy and Aboukir, 
which are now well in shape in the berths once occupied by 
the big Cunarders. One is almost wholly plated and the 
other has her structure in frame as far as the protective 
deck, and to some extent above that point. There is as yet 
but little to show in the construction of the mighty 14,000- 
ton armoured cruiser of 30,000 indicated horse-power and 
23.knot speed, ordered in January last, and even less of the 
first-class cruiser of the modified Cressy type ordered in May. 
The latter is to have a displacement of 9800 tons and a 
speed of 23 knots, and to be named the Bedford. Two 
torpedo boat destroyers, which were ordered in March 
last, are now fully in frame in the eastmost berth at Fair- 
field. These vessels are to have 300 tons displacement, 
6000 indicated horse-power, and a speed of 30 knots. They 
are very similar as regards type to the Leven, which on her 
builders’ trials in March last attained a speed of over 
31 knots. 

The London and Glasgow Company, on the 8th inst., had 
the gunboat Thistle finally taken over by the Admiralty, 
after having undergone a full programme of steam trials 
without a hitch. The Thistle, of 700 tons displacement, and 
1300 indicated horse-power, was laid down by the company 
on September 2nd, 1897, and by the time she is ready for 
commissioning she will have cost about £54,000. The 
Dwarf, a sister boat to the Thistle, also built by the London 
and Glasgow Company, was commissioned about the begin- 
ing of the month, after equally successful trials. The 
9800-ton cruiser of the modified Cressy class, which this 
company received the order for at the same time the Fair- 
field received its, has not yet had time to assume any 
semblance of being; the delay in obtaining material in this 
case, as in others, retarding progress. She is to be named 
Monmouth, and when once fairly under way, should rapidly 
assume shape, no other Admiralty work being on the stocks 
in this yard. In the river, however, opposite the yard, the 
second-class cruiser Hyacinth, 5600 tons, still lies undergoing 
outfit, to all appearances requiring very little to be thoroughly 
complete. 

Messrs. Barclay, Curle, and Company, Limited, Whiteinch, 
launched on Thursday the paddle tug Volcano, built to the 
order of the British Admiralty. The Volcano is a duplicate 
of the Diligent launched in August last year, and is 145ft. 
long, by 400 tons displacement. 

Messrs. Bord and McLachlan, Paisley, are well under way 
with the engines and boilers for the three twin-screw torpedo 
boats ordered from them by the Admiralty in April last. The 
vessels’ hulls, which are 140ft. in length, are being con- 
structed in the yard of Messrs. J. McArthur and Co., which 
adjoins the works of Messrs. Bord and McLachlan. The 
vessels are to be of the highest class and to have a speed of 
18 knots. 

The warship work on hand at the Clydebank yard—now to 
be known as the yard of John Brown and Company, 
Limited—is getting on satisfactorily, and except for the 
rather erratic delivery of material, there is little reason to 
complain of progress. Speaking of material suggests a 
reference in passing to the rumour which gained some 
currency on Clydeside, regarding the projected transfer 
of a part or the whole of John Brown and Company's 
armour-making plant in Sheffield to the newly acquired 
establishment at Clydebank. This rumour could have 
misled no one at all conversant with the Sheffield works, but 
a semi-official contradiction states that there is no truth in 
the rumour, and adds that the plant at Sheffield represents 
more than half a million of capital, and that over £200,000 
have been spent comparatively recently in adapting it for the 
new Krupp process. 

The Japanese battleship Ashai, launched in March last, is 
steadily being brought nearer completion, and the two first- 
class 12,000-ton cruisers Bacchante and Sutlej, sister ships 
to the Aboukir and Cressy, on hand at Pairfield, are fairly 
well advanced on the stocks. The 14,000-ton armoured 
ccuiser ordered in January by the Admiralty, simultaneously 
with the order for a similar vessel to Fairfield, is as yet in 
the initial stages. The Clydebank vessel is to be known as 
the Leviathan, which about completes the idea suggested in 
the previous Clydebank production the Terrible, and that of 
Barrow the Powerful. The scheme originally was to name 
the new vessels after colonies, and it has been followed in 
the case of the Fairfield cruiser, which is to be known as the 
Africa. 


New waterworks for supplying Pembroke town and 
dockyard have been completed and are now available for general use 
in the lower part of the town and also in the dockyard. Henceforth, 
in case of further dockyard development, no difficulty will be 
experienced in supplying both branches of the service with as much 
water as is required. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE BULLFINCH DISASTER, 


Sir,—Although not proposing to take part in the discussion you 
initiated by the article respecting the Bullfinch accident which 
appeared ina recent issue, I desire to point out some corrections 
as regards facts which are necessary to secure accuracy, 

The drawings given, illustrating connecting-rods of other 
destroyers, do not represent in several cases the rods fitted in the 
vessels, For example, the connecting-rods of the Violet and Sylvia, 
Haughty and Hardy, by Messrs. Doxford, are hollow, not solid, 
as would be inferred from the drawings, Again, the drawing 
marked Havock does not represent the dimensions of the connect- 
ing-rods of that vessel. It appears to be a drawing of a rough- 
machined forging for a rod ordered by the Admiralty, with con- 
siderable allowance for su uent machining at the dockyard to 
finished dimensions, ‘The dimensions of body and jaw on this 
drawing are much in excess of actual sizes, e 7., the outside dia- 
meter of the small part of the rod should be 2} in, instead of 3iin., 


while the diameter of the hole is lin, instead of lgin, The dia- 
meter at the other end should be 3}in. instead of 3hin. 

To prevent misapprehension, it may be well to point out that 
the last two sentences you quote from my evidence as regards the 
possibility of foreseeing weakness by inspection of the drawing, 
and the difficulty of making calculations, were expressed solely 
with reference to fracture down the line X Y, i.e., the actual 
line of fracture in the broken rod. Similarly, as regards the 
statement that the rod ought not to have broken, the opinion I 
was expressing was that, if the rod broke at all, it would not be 
expected to have done so along X Y. 

lt is, of course, hardly necessary for me to say that the stresses 
in the arms of the jaw at sections such as A B are quite capable 
of calculation for rods of the Bullfinch type. The reason for alter- 
ing the size of the hole from 1fin. to Bin. was explained at the 
inquiry by Mr. Seaton, who made it clear that this alteration was 
not required by the Admiralty, 

Admiralty, September 14th. H. J, ORAM, 


THE CHANNEL STEAMER MABEL GRACE, 


Sir,—In your correspondent’s description of the engines of this 
vessel given in your last issue, the following occurs :— 
‘The arrangement of the engines is novel, and was first adopted 
in the Princess of Wales built last year by Messrs. Laird for the 
same service. . . .” 

I confess myself at a loss to understand this statement, as it ought 
to be well known that the novel — in the engine design were 
introduced in 1895, when the Duchess of York, built by Messrs, 
R. and H, Green, of Blackwall, and engined by Messrs, John Penn 
and Sons, of Greenwich, appeared, and were briefly described on 
page 539 of your issue of June 21st, 1895. 

Anyone travelling by the two vessels, the Duchess of York and 
Princess of Wales, cannot fail to note the fact of the very curious 
resemblance there is in their propelling engines, emanating as they 
did from ditferent firms, The particu given below, show what 
has been done on the dimensions, 


Duchess | Princess Mabel 
| of York. | of Wales. | Grace. 
Date of registry.. .. .. .. .. 1895 | 1898 1899 
 S0ft, | saft. 86ft. 
Depth moulded .. Lift. 6in. | 14ft. 6in. | 15ft. Sin.* 
Speed on trial, knots. -.| 18°58 | ? 20°23 
Indicated horse-power .. --| 4428 | 3 5500 
Working pressure .. .. .. .. 120Ib. _ 120 Ib. 


* Depth of hold. 


It would be interesting to know what speed was attained by the 
Princess of Wales, and the engine power that realised it, on her 
trial, as these have never, to my knowledge, been made public. 

September 19th, A CHANNEL ROVER. 


ENGINES FOR ELECTRIC TRACTION. 


Sir,—Your article opens up questions of general interest to 
engineers quite apart from the Glasgow engines. We see that 
American engineers, dreading hot bearings, get over the difficulty b 
the costly expedient of using shafts of enormous diameter. T 
me, and no doubt to the greater number of your readers, this will 
not appear to be the best way. There are bearings and bearings, 
and, to judge by the sketch you publish, those used by the Allis 
Company are very crude affairs ; probably they are made on the 
usual American plan of cast iron with white metal run in, no 
attempt saamere to get an even bearing all along, or to pro- 
vide for fo: lubrication. Now, I am sure that there are other 
ways of dealing with the problem than this. I could name one, 
at all events, which has nothing to do with patents, but I should 
prefer first to hear what others have to say on the subject, 

Manchester, September 19th. DRAUGHTSMAN, 


_ Sir,—I have read your article on “ ines for Electric Trac- 
tion” with t interest, and although I have absolutely nothing 


grea’ 
to do with the Allis people, I consider that to infer that a firm of 


their reputation as engineers do not know how to calculate j 
of engine bearings is, to say the least, rather absurd, teens 
_ With regard to the engine you illustrate and criticise, | should 
like to rad a few words, I have by me a copy of Pover for August, 
The weight of the crank shaft, with its completed mountings, jg 
ven at 456,000 1b, Each bearing will receive half this, or 
8,000 Ib, Supposing the receiver pressure to be 20 Ib., the load 
on the Sar teers crank pin will be 130 x area of piston, or 
218,000 Ib. "Therefore the total load on the bearing will be 218 00) 
+ 228,000 = 446,000. Taking the dimensions of the bearing as 
given by you—34in, x 54in.—the surface pressure per square inch 
will be = 240 lb. The inertia of the parts when the 

be is running will reduce this pressure somewhat. 

think it is evident from the above that the bearing surface of 
these engines is not too liberal, and when considered from the 
standpoint of continuous running, ample bearings, and massive 
parts, are conducive to freedom from repair, which is one of the first 
considerations in ber ig x of such great power. 
55, Woolwich- , Belvedere, CLARENCE BEckER 
Kent, September 16th. ; 


AMERICAN EXPRESSES. 


Sir,—THE ENGINEER has dealt so much in the last year or two 
with the speed of American ag in general, and of the 
‘* Atlantic City Flyers” in particular, that you may, perhaps, care 
to know the present position of affairs, 

This summer there are, in addition to a whole host of 65 and 
70-minute expresses, no less than four 60-minute trains. Two of 
these are run by the Pennsylvania Uo., and are allowed five minutes 
for the ferry—say, three furlongs—and 55 minutes for the train, 
584 miles, ‘Two are run by the Reading Company, and are allowed 
10 minutes for the ferry, one mile, and 50 minutes for the train 
554 miles, 1 have had the pleasure of travelling on the locomotives 
of both companies’ trains, and though I could not time the Penn- 
sylvania run in detail, as the mile-posts were on the wrong side, 
and so invisible to me, I give below the log of the Reading express 
recorded to the nearest whole second, 

Philadelphia and Reading Company, engine No. 1028; Bild. 
win four-cylinder anthracite-burning compound. Engineer Fahl : 
load, eight cars and over 400 ngers, say 220 English tons, 
August 22nd, 1899. Loft Philadelphia, 5 p.m.; Camden, 5.9 p.m ; 
signal stop outside station, thres minutes ; second mile-post, 1) 
miles out, 5.15 13 seconds p.m.; thence seconds per mile : 2 


Mile-post. Secs. { Mile-post. Secs. Mile post. Seca, 
4th 68 22nd 7 40th 40 
5th 66 23rd 4lst 47 
6th 64 24th - 42nd 46 
7th 56 | 25th 46 48rd 49 
Sth 57 26th 48 44th 48 
9th 27th 47 45th 48 

10th 152 | 28th 47 46th 46 
llth | 29th 45 47th 46 
12th o7 | 30th 45 48th 7 
13th Bist 46 49th 4 
lsth 51 82nd 45 («50th 43 
*15th 56 | 88rd 465 lst 46 
16th 54 34th 47 5ind 44 
17th 99 85th 47 58rd 45 
20th - 46 | 38th 45 Stop .. _ 


Arrival time, 6 hours 0 minutes 24 seconds; journey time, 51 
minutes 24 seconds, 

It will be seen that on several occasions, owing to obstruction hy 
passing trains or for other reasons, I failed to time the mile or was 
forced to lump two or three miles together. [ot me further add 
—with the fear of the criticisms of my friend Mr. Rous-Marten 
before my eyes—that doubtless the speed was more uniform than 
my figures show. Where, forinstance, I have given 49, 46, 47, the 
actual figures very likely were 48%, 46?, 462, But in an engine cab at 
80 miles an hour, even with all the advantages of the elastic 
American permanent way, and the high centre of gravity, and the 
equalising levers of their engines, one’s arithmetic becomes shaky, 
and the working out of subtraction sums to fifths of seconds is 
almost impossible, 

Denver, Colorado, U.S.A., W. M. Acworth, 

August 28th. 


ELECTRIC LIGHTING OF RAILWAY CARRIAGES, 


Sir,—I cannot help being very much amused by Messrs. .J, Stone 
and Co.'s letter in your issue of the 15th instant. I have not been 
attempting to raise a side issue, but simply to afford you and your 
readers information which you asked for in your issue of August 
11th, and which I gave in a letter which you were kind enough to 
publish in your issue of August 25th. In that letter I said, ‘‘ It 
would be interesting to know, also from an independent source, 
what would be the weight of electric light fittings for a twelve- 
light coach, each light to give eight lés, and the coach to be 
fitted with the double set of accumulators and the large dynamo 
now found necessary.” I am sorry to see that my challenge has 
not been taken up, and that Messrs. Stone do not afford you and 
your readers the information which you asked for on August 11th, 

Pintsch’s Patent Lighting Company, limited, 

38, Loadenhall-street London, F.C, W. B. RickMAN, 
September 18th. 


ROBBERIES OF PASSENGERS’ BAGGAGE ON ITALIAN 
RAILWAYS. 


Sir,—The above app to be a subject of perennial complaint 
especially on the St. Gothard and Mediterranean railways, and | 
write in the hope that it may save other engineers from the loss 
that I have sustained. 

My experience is as follows :—Loft Basle with five pieces of bag- 

age registered by 7.40 a.m. train, August 3rd ; arrived at (‘hiasso 
Customs Station same afternoon with one trunk broken open, the 
said trunk having left Basle in good order, and no change of train 
intervening. Reached Genoa about midnight ; baggage still safe. 
On arriving at San Remo about 11 a.m., a portmanteau was missing, 
which contained important letters, papers, &c., the latter including 
a valuable series of notes on engineering subjects collected by 
myself for upwards of twelve years past. 

No serious effort ever appears to be made to prevent these thefts, 
and the two railway companies named, it appears, pay the guard3 
in charge of baggage trifling wages, and tacitly permit them to 
make up the difference by robbing the baggage in their charge. 
A complaint forwarded to headquarters at Milan is simply ignored. 
Registration as a safeguard is valueless. 

Gro, T. ParDor, 


Resident Eagineer, British Continental Electricity 
Company, Limited, San Remo, Italy. 


PROPOSED RAILWAY EXHIBITION. 


Sir,—As we are now close upon the end of the century, I would 
suggest that some time next year an exhibition should be held to 
show the progress of the locomotive and railway work, which is little 
more than half a century old. It was in 1875 that the Stockton 
and Darlington Railway had its jubilee ; since then no exhibition 
- locomotives has been held. I am sure such an exhibition would 

a success, 


Chester, September 13th, JaMES WatTT BOULTON. 
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RAILWAY MATTERS. 
Tur South Indian Railway is about to undertake the 


survey of various proposed new lines. 
AccorpING to information from India the Simla- 
Kalka Railway is not likely to be completed before the spring of 


1902. 

Tux Buluwayo Railway is to be extended immediately 
to the more important mines, and it is expected to reach Gwelo in 
March next. 

Tar last section of the Kinsin Railway in Japan, be- 
tween Nagayo and Omura, a distance of twenty miles, was com- 
pleted during the past year, 

Tux United States, Germany, and Belgium, supplied 
all the locomotives imported into Japan in 1898, the United States 
supplying seven-eighths of the total number. 


A serious landslip occurred last week on the Leicester 

‘and Rugby branch of the Midland Railway between Broughton 

Astley and Ullesthorpe. ‘I'he up main line was rendered unwork- 
able, and tratfic had to be worked on a single line, 


A HIGH-SPEED electric railway has been constructed 
connecting Krefeld and Diisseldorf, a distance of 134 miles, In 
the open stretches a speed of 25 miles per hour is attained. The 
line is operated on the overhead system, and at a pressure of 600 
volts. 

AccorpDING to a telegram from Pekin the Tsung-li- 
Yamen has agreed to the construction of the Lung-Chau Nan- 
Ying Railway by the Chinese Government, and negotiations with 
the Russo-Chinese Bank for a loan for that purpose is said to be 
nearly completed. 


Tux Lancashire and Yorkshire Railway Company is, 
it is said, contemplating the doubling of its main lines between 
Normanton and Todmorden, a distance of about thirty miles, con- 
structing a loop line at Horbury Junction, and cutting a tunnel at 
Woolley, on the Barnsley branch, 


Goop progress has been made with the Baker-street 
and Waterloo Railway, The tunnelling has been completed as far 
as the Charing Cross end of Northumberland-avenue, a distance of 
500 or 600 yards, Shafts have been sunk on the sites for the 
Piccadilly Station and the Upper Baker-street Station, having a 
diameter of 23ft, 


Ar Coventry, last week, the first sod of the railway 
which is to connect the London and North-Western Company's 
Coventry and Nuneaton line with Messrs, Webster and (o.’s brick- 
works in Stanton-road, Coventry, was cut. The railway will 
be about a mile in length. The construction is estimated to cost 
between £10,000 and £12,000, 


Durinc next year the final section of the Japanese 
Sanyo Railway from Shimonoseki to Kobe will be completed and 
opened to traffic. There will then be direct railway communica- 
tion between Nagasaki and Tokyo, and further on to Awomori, in 
the extreme north of the main island, a distance of 1249 miles, 
broken only by the short ferry over the Straits of Shimonoseki. 


Iv carrying out the repairs of the Torcenay tunnel on 
the Eastern Railway of France, a portable electric light plant is 
employed. A railway truck carries a petroleum engine driving a 
dynamo, which furnishes current, both for propelling the truck by 
means of a motor and for lighting the works in the tunnel with 
four to six arc lamps or twenty to forty incandescent lamps. 


Tue North-Eastern Railway Company has started its 
new Hast Durham coast line from Hartlepool to Seaham Harbour. 
From the latter place running powers will be exercised over the 
Marquis of Londonderry’s railway to Sunderland, and thence the 
route will be by North-Eastern main line to the Tyneside, The 
— r ee on the new railway will be Seaham Harbour and 
{artlepcol. 


IMPROVEMENTS costing £10,000 are to be made at the 
Sheffield station of the Great Wes' Railway Company. A 
booking and parcels office is to erected on the street level at 
the passenger station, and a subway will be constructed. Both 
plattorms are to be extended, and a new goods station, with shed- 
ding, &c., will also be provided, and facilities afforded for the load- 
ing of timber. 


Tue lighting of the Batignolles railway tunnel near 
Paris will be accomplished by lines of 10-candle power incandescent 
electric lamps placed about a metre apart. These will be about 
the same height as the carriage windows, so that any train stop- 
ping in the tunnel will be well lighted from the outside. The 
lamps will be automatically lighted and extinguished by the 

e of the train, a number of pedals, depressed by the rims 
of the wheels, working the switches, 


Tar Korat Railway, Siam, is completed up to 118 miles 
from Bankok, but it will be at least a year before it is opened to 
Korat, Good progress is being made with the branch which goes 
northward to Lophburi, and which is timed to be opened on 
April Ist, 1901. The lines are at present laid as far as Tarua, 
where a bridge 350ft. long, and 33ft. high above low-water mark, 
is being constructed. The earthworks are completed for a 
—— of 184 miles, and are in construction the whole way to 


An accident to an excursion train from Brecon to 
Manchester took place on Saturday at Tylwch, on the Cambrian 
Railway, a small station near Lianidloes, One young woman, 
twenty-seven years of age, the daughter of a platelayer, was 
killed, and six persons injured. The train, it appears, failed to 
answer to the brake, and ran into a stopped mail train. Fortu- 
nately, the speed was reduced at the impact to that of five miles 
anhour, At the coroner’s inquest, attended by Mr. Dennis and 
Mr, Gough, of the Cambrian Railway, it was clearly shown that 
the brake was in good condition the previous day, and that the 
railway authorities and officials were not to blame, A verdict of 
accidental death was returned accordingly. 


Tae construction of a tunnel under the Hooghly 
River at Calcutta for the East Coast and Bengal Nagpore railways 
is under consideration. One of the plans published in Jndian 
Engineering proposes to construct two iron-lined tunnels, each 
17ft, diameter on the inside, and 10ft, apart in the clear. The 
river at this point is about 36ft. deep at low water, and the tunnel 
will pass 12ft. beneath the bed of the river. The length of the 
tunnel proper is to be 6875ft. in three sections. The middle 
section, or that underneath the river, is 1290ft. long, and nearly 
level, and connects v:ith a stretch 2835ft. at one end, and 2750ft. at 
the other end, both of which are on an incline of 2 per cent. The 
pe pa at either end will be 1500ft. long, and consist of a cut 

ed over, 


A sHort, but important, branch of the Midland Rail- 
way, particularly as regards the coal trade, has recently been 
opened, It connects Stairfoot with Cudworth, and is only three 
miles long. The line passes through the centre of Stairfoot by a 
twenty-span viaduct 323 yards in length, crossing the Dearne and 
Dove Canal, the Great Central Railway and sidings, two public high- 
Ways, and the Hull and Barnsley line. Another viaduct, 200 yards 
in length, crosses the Dearne Valley. At Ardsley a 220 yards 
Senet is passed through, as well as Iiundwood, a short distance 
a which it joins the Normanton to Masboro main line, near 
Codworth, The contractors for the work were Messrs. Walter 
“cott and Co., of Newcastle-on-I'yne, who are now widening the 
main line from Swinton to Cadworth, a distance of six miles, 


NOTES AND MEMORANDA. 


In connection with the export of arthracite coal from 
Philadelphia, it is stated that a representative of this industry is 
visiting European countries, including England, with a view to 
opening up the trade. 


Bremincuam is about to experiment with the bacterio- 
logical treatment of sewage, and the Drainage Board have 
authorised the expenditure of £1000 in the construction of experi- 
— beds, These works are now in course of construction at 
Saltley. 


A Firm in America is said to be turning out large quan- 
tities of paper tiles which are used for roofing. They are reported 
to be hard a1.d tough, and the glazing appears to be of the nature 
of Japanese lac. They are said to be exceedingly cheap, and can 
be fashioned in any colour or shape to suit the purchaser. 


THE tin-plate trade of Swansea is on the up grade, 
the exports for August having been 16,426 tons, against 11,183 
for the corresponding month of last year. ‘his increase has been 
contributed to by the United States, that market having taken 
a almost double the quantity it took in the August of 


In consequence of the recent plasterers’ strike in this 
country the export of metal walls and ceilings from Philadelphia is 
talked of. ‘The idea of these metal fronts to houses is that they 
do away in a great measure with plaster, and in the case of ceilings 
remove the unsightly cracking and damp stains which so often 
appear, 

Durine the great hurricane which visited Porto Rico 
in August the velocity of the wind ranged from 36 miles to 140 
miles per hour. The highest velocity previously reported at the 
station was 80 miles an hour ; this wasin April, 1889. The barometer 
fell to 28°62in., which is the lowest reading ever recorded on the 
middle Atlantic coast. 


THE monthly returns of the Registrar-General of Ship- 
ing show that during August the net tonnage registered as 

longing to the United Kingdom was as follows :—Steamers: 
Steel, 69,926 tons; iron, 622 tons; wood (including composite), 
110 tons, Sailing ships: Steel, 1040 tons ; wood (including com- 
posite), 1054 tons. 


We have been favoured with the syllabus of the 
Borough Polytechnic Institute for the session 1899-1900, which 
commences on September 25th. The engineering and metal trades 
section includes courses in drawing-oftice work, mathematics, 
applied mechanics, work in the fitting, turning, and pattern- 
making shops and laboratory. 


Recent iy at the Lancaster West Mine, South Africa, 
which had 40 stamps running 35 days, 8510 tons of rock were 
crushed, and yielded 2247 oz.; and 2635 tons were cyanided, and 
gave 236 oz. The clean-up from the cyanide works was only a 
partial one. The total output was thus 2483 0z., valued at £9240, 
or nearly £1 1s, 9d. per ton crushed. 


Ox Wednesday evening one of the Devon Traction 
Company’s engines, with a thrashing machine attached, was 
descending the steep incline of Bourton Hill, near Totnes, when 
the engine got beyond control and ran away at a great speed, 
The driver and stoker stuck to their posts, steering until all 
control was lost. Atlength the engine plunged over a hedge and, 
capsizing, became a total wreck. The men escaped severe injury. 


Tue death rate due to accidents in mines in the 
United Kingdom during last year was the lowest Litherto recorded, 
being at the rate of 1°28 per 1000 ; in 1897 the rate was 1°49 per 
1000. The use of naked lights was reponsible for 147 out of the 
163 explosions which occurred, One of the worst explosions was 
proved to be one of coa!-dust alone, and to be caused by a shot of 
gunpowder illegally fired in a place which was very hot and dusty. 


Ar St. Helens a glass manufactory has been started 
in which the old system of blowing is replaced by an automatic 
arrangement of moulds and blow-pipes worked by compressed air, 
It is said to be capable of turning out 5000 tumblers a day, lamp 
chimneys at the rate of 3000 and 4000 per day, and larger 
articles in proportion, Under the old conditions a gang would 
turn out only about 400 tumblers a day, against 5000 by the machine 
process, 


OssERVATIONS have been taken of the rise of temperature 
at different depths in a mine at Bendigo, At 454ft. the rise was 
1 deg. Fah. for each 110ft.; at 1294ft. it was 1 deg. for each 182ft. ; 
at 1750ft., 1 deg. for each 173ft.; at 2295ft., 1 deg. for each 
152ft.; at 2701ft., 1 deg. for each 137ft.; at 3110ft., 1 deg. for 
each 110ft.; at 3250ft., 1 deg. for each 111ft.; the mean result 
being 1 deg. for each 137ft. in depth. The mine in question was 
through Silurian rock, 


Amonast the timbers of Tasmania, beech, or ‘* myrtle,” 
grows in immense forests, the largest trees having a trunk of 40ft. 
to the first limb, and a diameter of from 2ft. to 6ft. It is some- 
what like the European beech in working, but tougher and ‘rather 
heavier. It is a capital wood for all inside work, cask-making, tools, 
floors, and furniture ; it wears to a smooth surface, and stands well 
if cut in the winter. There are two varieties of this timber, viz., 
the red and the white. 


Tar Pall Mall Gazette has given a comparison of the 
two rifles, the Loe-Metford, Mark II., and the Mauser used by the 
Boers. The latter weighs 8 1b. 940z., °3 calibre, is sighted 
2187 yards, and has a muzzle velocity of 2300ft. per second. The 
magazine is of the detachable vertical type constructed for five 
cartridges. The Mark II. I.2e-Metford weighs 9lb. 4 0z., hasa 
calibre *303, is sighted up to 2800 yards, and has a muzzle velocity 
of 2000ft. per second. Its magazine carries ten cartridges. 


At Scarborough a company has been organised for 
supplying an illuminant called ‘‘electroid” gas. It is generated 
primarily from calcium carbide and water, we understand, but 
instead of dropping the water on the carbide, the latter is crushed 
and dropped into the former. The gas is sent out from a gaso- 
meter through ordinary mains and burnt in ordinary fittings, and 
it is claimed that its cost is about one-third that of acetylene, 
while its illuminating power is many times that of coal gas. We 
wonder if this remarkable gas smells like acetylene ! 


THE report on the condition of the metropolitan water 
supply during the month of July by the water examiner appointed 
under the Metropolis Water Act, 1871, has come to hand. It 
appears that the average daily supply delivered delivered from 
the Thames during the month was 144,209,089 gallons ; from the 
Loa, 36,423,737 gallons; from springs and wells, 60,685,788 
gallons ; from ponds at Hampstead and Highgate, 2042 gallons. 
The daily total was, therefore, 241,320,656 
tion estimated at 5,959,911, representing a 
head of 40°49 gallons for all purposes, 


In the report of the water examiner on the water 
supply of the metropolis during July a statement is given showing 
the transfers of water effected between companies for the month, 
It appears that the Grand Junction Company supplied to the 
New River Company from June 25th to re th from the 
Thames* 36,507,000 gallons, or an average of 1,177,645 gallons per 
day. The New River Company supplied to the East London Com- 
pany between the same dates from the Lea 171,291,666 gallons, or 
5,525,588 gallons per day ; and the Southwark and Vauxhall Com- 
pany delivered to the same company from July Ist to July 31st 
221,175,142 gallons, or an average of 7,134,682 gallons per day, 


— for a popula- 
aily consumption per 


MISCELLANEA. 
In the shipbuilding industry at Nagasaki about 2500 


skilled mechanics and labourers are employed. 


Tue Local Government Board have sanctioned the 
borrowing of £18,500 for further works of sea defence at Brighton. 


Tar trade of the port of Nagasaki in 1893 represented 
hy laa ; in 1898 it had increased to no less a sum than 


Ir is reported that during a disastrous storm in Chile 
on August 24th a steel bridge over the Mapocho River fell with a 
passenger train, killing 65 persons, 


Tue largest ship ever built in Norway is thes.s. Asugar, 
wh‘ch has recently been launched from Fevigs Jernskibsbyggeri, 
at Fevig. Sheis a steel spar-deck steamer of 6350 tons deadweight 
capacity, 350ft. by 48ft. by 29ft. moulded. 


Tur Public Works Committee of New Providence, 
Bahamas, are offering premiums of £40, £10, and £5 for the best 
designs for a public market constructed of stone, brick, or iron. 
Designs must be sent in by November 3rd. 


THE river Wear Commissioners have decided to pro- 
ceed forthwith with the extension of their new dock works, The 
works take the form of an enlargement of the Hudson Dock North 
by some eight acres, thus making its total area twenty-seven acres, 


Tuer extension of the Alexandra Dock, Hull, which will 
form a valuable addition to the dock accommodation of the Hull 
and Barnsley Railway Company, is to be opened on the 25th 
inst. On the following day, the directors will cut the first sod of 
the Hull and South Yorkshire Extension Railway. 


A NEw policy in gas supply has been introduced by the 
High Wycombe Gas Light and Coal Company. It includes the 
supervision of users’ fittings, the laying on of supplies and fixing of 
internal fittings free of cost, while gas engines will be supplied 
either on the hire-purchase, quarterly payment, or continuous hire 
systems, 


Last year Germany exported machinery and railway 
materials to Guatemala to the extent of £23,191, as against £6160 
by Great Britain, and £4200 by the United States. The previous 
year the United States held the first place with a value of £17,950, 
Germany coming second with a value of nearly £4000, while Great 
Britain did not furnish £2000 worth. 


Dvrine the seven months ending January, 1899, the 
amount of American coal exported to Great Britain was only 6200 
tons, and 17,158 tons to the rest of Europe. This, however, is 
about double the amount sent last year, and those interested in 
coal in the United Kingdom should not lose sight of the fact that 
these amounts may be increased should opportunity arise. 


Tue Gas Committee of the Glasgow Corporation were 
recently approached by Thomas Glover and Co., Limited, the head- 
quarters of which are in London, and which undertook on its 
being entrusted with this year’s contract for gas meters or part 
of it, that the work would be done in Glasgow. In keeping with 
that undertaking the firm has commenced operations in that city. 


THERE is a movement on foot in Germany to tempo- 
rarily remove the duty on iron and steel. The union of manu- 
facturers of half-finished iron and steel products has only been able 
to promise 38 per cent. of the amount of metal required by its 
customers for the first half of 1900. Some works will probably 
have to shut up for nearly four months. This would throw thou:- 
sands of workmen out of employment. 


A moror-cak accident is reported to have taken place 
on Sunday at Radway, a village in Warwickshire. The party, 
consisting of six persons, was returning from Stratford-on-Avon, by 
way of Edge Hill. At the bottom of a hill, through some cause at 
present unexplained, the car was overturned and the occupants 
were thrown out. One of the passengers has since died of injuries 
received, and the other persons were all more or less injured. 


Tue Japanese are making progress in the shipbuilding 
industry. At Nagasaki there is now being constructed a vessel of 
6000 tons, similar to that built for the National Mail Steamship 
Company last year. Greater rapidity has characterised ‘he build- 
ing of the second than that of the first vessel, the latter having 
occupied fully eighteen months, while, from the laying of the keel 
° the launch of the second, not more than thirteen months will 
elapse. 

Tue lighting of the town of Northallerton, in York- 
shire, by electricity was formally accomplished last week. Twelve 
arc lamps, each of 2000-candle power, have been installed up to 
the present. The most novel feature of the installation is that an 
aluminium cable is used instead of copper, and is said to be the 
first in this country. The charge for the light is at the rate of 
6d. per unit. The price of gas in the town has been reduced to 
3s, 3d. per 1000ft. 


Some particulars of the Russian battleship Borodino, 
which is now being built at St. Petersburg, have been given in the 
Kronstadtski Viestnit. The length of the vessel is 397ft.; beam, 
76ft,; draught on an even keel, 26ft.; displacement, 13,600 tons, 
Her engines will develop 16,000-horse power. She will have a 
special protection 1,‘,in. thick against torpedoes. Her belt of 
armour will be 7in. thick in the upper part, 9in, in the middle, 
and 4in, in the lower part. 


Durine the month of August thirty-three fresh 
labour disputes, involving 10,232 workpeople, are reported by the 
Board of Meade Of the 43 new and old disputes which were 
terminated, 14, involving 5575 persons, were decided in favour of 
the workpeople ; 13, involving 1929 persons, in favour of the 
employers ; Ts, involving 4085 persons, resulted in a compromise ; 
while in the case of the remaining dispute, involving 50 persons, 
work was resumed pending further negotiations. 


As a result of observations recently made on boilers 
of the Belleville type, Messrs. Humphrys, Tennant, and Co, are said 
to have returned all the feed pumps for the new royal yacht to the 
makers in France, for the pu of having the bore reduced, 
experience having shown that they were larger than was necessary, 
The covers of the tubes in the boilers will also be made to a uni- 
versal pattern. The boilers will contain nearly 5000 such covers, 
whilst about 1000 spare covers will also be provided. 


A .etrer has been written by Mr. F. Schichau to 
the Marine Engineer, in which reasons are assigned for the 
deficiency in speed on the trial of the Kaiser Friederich, which 
caused it to be refused by the Norddeutscher Lloyd Company. 
He states that the Norddeutscher Lloyd mostly supplied a very 
inferior coal for the trial, and that many of the stokers had no pre- 
vious experience. Under these circumstances the firm of F. 
Schichau withdrew its steamer, which will now belong to the 
Hamburg-American Line. 


In his report on the trade and commerce of Stettin 
during 1893, Mr. Consul Bernal says that British agricultural 
machinery is now meeting with competition from the United 
States, whence large — have lately been received. 
British makers take the lead in traction engines and thrashing 
machines, none of which are imported from the United States. 
The number of reapers and mowers received from England 
exceeds that from the United States. In binders the Americans 
take the lead, but English makers are now competing. Other 


types of agricultural implements generally are of (‘erman make 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GsRoLp anv Co., Vienna. 
F. A. Brocxnaus, 7, Kumpfgasse, Vienna 1. 
OHINA.—KgLLY anp Watsu, Limitep, Shanghai and Hong Kong. 
FRANOE.—BoyvEavu AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 
A. TwuITmEvER, Leipzie. 
F. A. BrockHaus, Leipzie. 
INDIA.—A. J. Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
JTALY.—LomscHER AND Co., 307, Corso, Rome. 
Bocca Fserxs, Turin. 
JAPAN.—Kaity anp Watsu, Limirep, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—O. RicxeERr, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDoN AND OTCH, Queen- street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Urron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MowTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF News Co., 83 and 865, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS anp Wasu, LimirEp, Singapore. 
Co., Colombo. 
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apes we at the various lway stations; or it can, if preferred, be 
divest from the om the in 
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— for any destination eutside the United iingdom, ‘Foreign Sub- 
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teed in any such case. All are taken 
subject to condition. 

Prices for Displayed Advertisements in “ ordinary and “ 
tions will be sent on application. 
Advertisements cannot be inserted unless delivered before 

Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 

in each week. 


Letters relating to Advertisements and the cf the 
Paper are to be addressed to the Publisher, Mr. 3 all other 
letters to be addressed to the Editor of Tam Encivusr. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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TO CORRESPONDENTS. 

*," In order to avoid trouble and confusion we find it necessary to inform 
% ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 


*,* All letters intended for insertion in Tum 
ions, should be accompanied by the name and address 


REPLIES, 
J. F. (Arnside).—‘ The Engineer's Sketch Book” is published by E. and 
F. N. Spon. 


Mapame G. K. (London).—Pantagraphs can certainly be made in Eng- 
land. Any instrument maker will supply you with daa. ° 

L. 8. (Ealing).—We would recommend you to write to A. Ransome and 
Co., Limited, Chelsea, or to T. Robinson and Son, Limited, Rochdale. 

R. H. H. (Oswestry).—We do not care to recommend any one in - 
ticular. You will find lists in the service journals or p Hepat daily 
paper, from which you will doubtless be able to select what you want 

J. 8. Y.—We have not forgotten the downward effort of the piston on the 
shaft, but you have forgotten its upward effort. If one is to be taken 
into account so must the other. We have left both out because they 
neutralise each other. 

G. B. (Germania).—We are obliged by your letter. As you will no doubt 
have seen by this time, we have published several rt endl on the area 
of circles question— quite as many as the subject deserved—and it is 
— unnecessary to publish now your ingenious solution of the 
problem. 

Too.s.— The plan of laying rails with a sleeper under the joint has often 
been tried, and is in actual use in many cases. The ed difficul- 
ties are that the sleeper cannot be prevented from rocking, and so 
little advantage is ined. A new joint chair is now being tried, 
carried on a sleeper. With what result remains to be seen. 


T. W. (Tewkesbury).—We do not know who the mts are. Why not 
write to the American house and ask? The following firms make rock 
drills: HJ. Coles, Derby; A. and Z. Daw, 11, Queen Victoria-street ; 
Hardy Patent Pick Company, Limited, sheffield. Stone- dressing 
machinery is made by G. Anderson and Co., Arbroath, Forfarshire ; 
Coulter and Co., Batley; Harrison Bros., Middlesbrough, and others. 
Probably the best-known firm of wire tramway makers is Bullivant 
and Co., Mark-lane. 

W.- The rolling stock on the Dublin and Kingstown Railway was fitted 
with central buffers, and so, we believe, were the earlier carriages on 
the Manchester and Birmingham Kailway. At the buck of each buffer 
was placed a cross-bar with a hole in it, through which passed the 
buffer rod. The cross-bar resembled the * swingle tree” to which the 
traces of the leaders in a mail coach team were fixed. The two bars 
were coupled bya short length of chain at each end. Perhaps some 
ed our readers may be able to supply further information about other 

nes. 
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SOME ELECTRICAL PROBLEMS. 


Tue paper read by Mr. Alexander Siemens before the 
British Association, in Section G, on “ Electrical Machinery 
on Board Ship,” and the address by Professor Fleming on 
“The Centenary of the Electric Current,’ deserve more 
than usual attention. A long abstract of the first will be 
found on another page; the second scarcely lends itself 
to condensation. We shall have something to say con- 
cerning its salient features further on. We shall keep to 
Mr. Siemens’ paper for the moment. Just now it is 
peculiarly and obviously pleasant to learn from so eminent 
an authority that in the United States electrical engineers, 
if not electricians, have had a good deal to learn from us— 
curiously enough, too, in the very department on which 
they pride themselves as having originated and carried 
out the best practice in the world. At the Chicago Ex- 
hibition in 1893 there were two or three direct-driven 
sets of generating plant which were ridiculed by American 
authorities. The dynamos of the Brooklyn tramways 
were driven by compound Corliss engines fitted with a 
heavy fiy-wheel running a belt 5ft. wide, which led up to 
the first floor of the building. American engineers 
maintained that the excellence of this system was so great 
that English and continental firms would have to conform 
toit. But plant of this kind is now obsolete; and the Eng- 
lish system is almost universally employed. Mr. Siemens 
argued that for driving the multitude of fans, pumps, 
capstans, gun gear, &c., on board ship, electricity was 
far superior to either steam or hydraulic gear. He made 
out a very good case. Ina recent impression the whole 
subject as regards the United States navy has been fully 
considered ; and those of our readers who are interested 
will do well to peruse the article in question, along 
with Mr. Siemens’ paper. They will then be in posses- 
sion probably of all that can be said with advantage on 
the subject. Mr. Siemens, it will be seen, does not shut 
his eyes to some problems which attend the use of the 
electric current for transmission. Those who most freely 
advocate its extended employment on shore for driving 


°° | machine tools and other mechanism, are usually silent 
300 | about facts which Mr. Siemens emphasised. The electric 


motor is a rather delicate and peculiar piece of machinery, 
and requires ve:'y judicious handling at the best of times. 
A prominent defect is its readiness to burn itself up if it 
is asked to do more than it is intended to do. Ina 
word, it is an extremely inflexible machine once certain 
limits are passed. If a steam engine is overloaded it 
stops dead ; if a belt has too much work put upon it, it 
quietly comes off the pulley. There is no destruction of 
property. Mr. Siemens, speaking of working a ship 
winch, said that the reason that the use of electric motors 
had not been more extended on board ship was due to 
the variation of the load that accompanied the working 
of most auxiliary machinery. In the case of the winch, 
for instance, it frequently happened that the strain on 
the cable increased sufficiently to stop the movement of 
the winch. This would cause the current through the 
electric motor to rise to an extent that might seriously 


injure the machine. It was impossible to overcome this 
by a fuse, as the interruption of the current would allow 
the strain to be taken off the winch, whereas in most 
nautical operations it was necessary to keep the strain 
on. To get over this difficulty, he told his hearers that 
shunt-wound motors might be used. These could, he 
suggested, be kept running continuously, the drums of 
the winches being operated through friction clutches ; 
or special cut-outs could be applied in connection with 
series-wound motors. Through these cut-outs the cur- 
rent through the motors was not interrupted altogether, 
a by-pass taking a safe current. All this, however, adds 
to the complication and expence, and we do not think 
that it has yet been conclusively proved that, in 
warships at all events, the electric system possesses 
such paramount advantages over the hydraulic that 
it ought to supersede the latter at once. Sir W. H. 
White was justified in stating that the Admiralty 
considered that to hasten slowly in this matter 
was the better policy. In our English warships 
there are no steam pipes outside the engine-room, save 
those which work the forward anchor windlass. Heavy 
guns are worked by hydraulic power. Some of the 
ighter natures of guns are actuated by electric motors, 
and the Admiralty have gone so far as to experiment in 
this direction with a 9°2in. gun; and so the matter rests 
for the present, awaiting further development. Referring 
to another use of eleciricity on ship board, we are glad to 
see that Mr. Siemens has exploded the idea that accumu- 
lators may be used in place of steam. A 6000-ton ship 
propelled by 8000 indicated horse-power would take 150 
hours to cross the Atlantic, and that would be equal to 
1,200,000-horse power hours. Fairly efficient accumula- 
tors give ten watt hours per pound, so that a horse-power 
hour could be obtained for 75lb. of accumulators. The 
ship would therefore need 40,000 tons of accumulators. 
People are prone to forget that not only does coal repre- 
sent more potential energy per pound than any other 
available agent, but its excess is so great that nothing 
else comes within any measurable distance of it. To 
avoid cavil, let us add that we have not forgotten 
petroleum. Hitherto, however, its use on board ship has 
not passed the experimental stage. 

While Mr. Siemens was nothing if not practical, Pro- 
fessor Fleming carried his hearers into the delightful 
country of speculation, wherein philosophers love to 
roam, unfortunately not invariably hand in hand. It 
was not his fault if he had nothing new to say. Itis a 
peculiarity of modern science that nothing is novel if it 
is more than a few hours old. The work of Marconi took 
the world by surprise for a moment; then people found 
that Preece and Lodge had been long working in the same 
direction. The transmission of messages through consider- 
able distances without wire is now, and has been, indeed, 
for more than twelve months regarded as nothing remark- 
able, nothing deserving more than a few words of passing 
comment. When it was once known that the “sensitive 
powder tube ”—to use Professor Fleming’s words—could 
be brought under systematic control, all the rest followed 
quite easily; and it will not come in any sense as a sur- 
prise to the scientific world to learn that properly pre- 
pared mines may be exploded by Hertzian waves in 
much the same way that telegraph messages may be 
transmitted over or through land and sea without wires. 
All this is within the limit of practical science; but 
Professor Fleming went, as we have said, into the regions 
of speculation. These things were so, but why and how ? 
He told his hearers that Hertz had proved that electrical 
energy could leave a rod in which extremely rapid vibra- 
tions had been set up, and could travel with the speed of 
light in all directions. ‘‘ Where was it after it had left 
the radiator, and before it had arrived at the receiver? 
The answer was that it existed as free radiant or wave 
energy in the ether.” Here is one of the statements 
which are usually accepted in faith, the believer neither 
desiring nor attempting to attach any definite meaning 
to the proposition. We speak very glibly of “‘ waves” in 
the ether; but the popular idea of a wave is gathered 
from what is to be seen when a stone is dropped into a 
pond. Those who have considered the matter with a 
little care know that there is not the smallest trace of 
analogy, much less of resemblance, between the only 
possible ‘“‘ wave” that can occur in a medium without 
a surface—for the ether being absolutely continuous 
everywhere can never have a_ surface—and that 
passing over water. Statements about the ether and 
its vibrations, and waves in it, are at best expe- 
dients by which the mind endeavours to form ideas 
of possibilities in nature. It is a useful working hypo- 
thesis to say, as Professor Fleming said, that the 
difference between light waves in the ether and Hertzian 
waves resembles that existing between tiny wavelets and 
Atlantic billows. We may agree with him that both 
optical and electrical phenomena have compelled the 
assumption of an imponderable material which may be 
the vehicle for energy in certain forms, and yet point out 
that it would be worth the while of men like Professor 
Fleming to try and make things easier for us by reconcil- 
ing some of the stupendous difficulties which are pre- 
sented, not by the ether to do it justice, but by the 
various and conflicting assertions made concerning it— 
difficulties so great than an eminent mathematician has 
said that there must be not one but six ethers with 
different characteristics in space. Leaving on one side 
certain phenomena of light, inexplicable on any wave 
theory, we have the apparent fact that the imponderable 
ether can act on matter, which can in turn re-act on it, 
and in the same breath we are told that it pervades all 
matter; that it is absolutely continuous throughout 
space ; that it has absolutely no parts and no structure ; 
that it is millions of times more rigid than cast steel ; 
that it is absolutely elastic, and yet that the most 
vaporous comet, te say nothing of the planets, moves 
through it as though it had no existence. Is it remark- 
able that some people have even preferred the notion of 
action at a distance without a medium of transmission 
as something less incredible than the ether; or that 
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every now and then we have very first-rate men indeed 
reverting, as in the case of the Rintgen rays, to the old 
corpuscular theory ? A very eminent man said, not many 
years ago, that the ether formed a convenient peg on 
which to hang theories. The time seems to have almost 
arrived when the peg will hold no more. 


SCREW GAUGES. 


Tur latest report of the Screw (iauge Committee of 
the British Association will be found on another page. 
The Committee was formed in 1882 for the purpose of 
determining the best form of thread for small screws. 
In 1883 and 1884 it was proposed that a screw 
thread differing hardly at all from the Swiss standard 
should be adopted in this country. The thread 
is known as the British Association thread, and is fairly 
extensively employed. It is of angular form, with an 
angle of 474 deg., rounded at top and bottom to one-fifth 
the height of the containing triangle. The largest screw 
is 6 mm., the smallest *25 mm., and the series contains 
twenty-six threads, so that the cases where any inter- 
mediate size would be required are very remote. 

In 1895, on account of representations to the effect that 
the lack of standard gauges made it difficult to obtain 
interchangeable screws, the appointment of another 
Committee took place toe determine the best manner of 
testing small male and female screws, as to the closeness 
with which they followed the B.A. standard. The 
Committee have sat at intervals up to the present, 
and the report tells how British manufacturers have 
failed to submit gauges within the limits of error 
allowed, whilst an American house has succeeded in 
making a set which is considered satisfactory, and thinks 
better can be done in future. Also that the Committee 
find the rounding of the angle adds to the difficulty of 
making an accurate thread, and they wish to be recon- 
stituted for the purpose of considering whether the 
American truncated angular screw ought not to be 
adopted. 

Except from the instrument and watch-maker’s point 
of view, the work of the second Committee appears to be 
lost labour. Good work was certainly done in standard- 
ising the number and form of threads below those in- 
cluded in Whitworth list ; but to the practical engineer 
this anxiety to gain absolute accuracy in such small 
screws—-the smaller size may be taken up on a damp 
finger—is scarcely comprehensible. The duty imposed 
upon screws under one quarter inch in diameter is never 
heavy; in the majority of cases the design can provide 
for a nut more than one and a-half times the diameter of 
the screw, and the maximum error with a screw that fits 
at all cannot exceed the fractions of one-thousandth of 
an inch, even in the largest of them. Moreover, 
the means of cutting small female threads do not 
lend themselves to the acquisition of absolute accu- 
racy. It is, of course, true that an error which would be 
negligible in a big screw may be of considerable moment 
in one of small diameter; but, on the other hand, far 
greater stress in proportion to their size is put on large 
screws than on small screws, so that, provided a small 
screw bears at sufficient points to prevent shake, it is for 
ordinary purposes quite suited to its work. Exceptional 
cases, as where a screw has to be used for fine adjust- 
ment, must be considered on their merits ; and we fancy 
that no amount of standardisation would prevent an 
instrument maker from fitting a particular screw toa 
particular hole in an instance of that sort. 

We learn from the report that Colonel Watkin has 
applied an ingenious micrographic method to the exami- 
nation of screws, aud finds them wanting, so we gather, 
at the rounded angles. Supposing they are, does it really 
matter? Is it not much better that there should be no 
question of touch at the angles at all? Does anyone 
really suppose that it makes any vital diff2rence whether 
the male thread touches the female all over, as long as 
there is sufficient bearing surface to prevent shake, and 
to meet the stress imposed ? The object of standardisa- 
tion should be to secure this, and any striving after 
quite useless accuracy is an act of supererogation with 
which practical engineers will have very little sympathy. 
This is possibly the reason why English makers have 
not attempted to make gauges which will pass Colonel 
Watkin’s investigations, for we must be permitted to 
refuse to believe that there is not one amongst our 
English firms who can do as good work as that done by the 
Pratt and Whitney Company. Observe, we have nothing 
whatever to say against that company, we have seen much 
of its work and know it to be excellent, and we are willing 
to believe that it has made gauges for the British Asso- 
ciation Committee which are more accurate than those 
submitted by British makers. Lut we should be really 
distressed were the matter one of more real and pressing 
importance at the want of reliance in our own makers 
which has induced the Committee to let the work get 
into the hands of an active and respected rival; and we say 
without hesitation that had the proper steps been taken, 
the set of gauges which the Committee desire to possess 
could have been made by more than one English firm 
with as great accuracy as by any American firm. There 
is, indeed, a practical acknowledgment of the fact in the 
following passage from the report :—‘‘A considerable 
number of gauges made by English firms of good stand- 
ing have been examined by the Committee, and have in 
every case shown errors of the same character as, though 
usually to a much greater degree than, the specimens 
submitted by the American firm.”’ We presume that we 
may take the word “usually” to imply that only some out 
of those submitted were inferior to the American produc- 
tion. Ifso, what of those which we may assume were 
at least as good, and why do they receive no mention in 
the report ? 

The position which we have held consistently with 
regard to the increasing introduction of American goods 
into this country has provoked certain of our cousins to 
accuse us, with others of our way of thinking, of a lack of 


magnanimity and of ungenerousness. The present article ' 


will probably form another peg for such animadversions. 
We cannot admit that we have been in the slightest 
degree unfair or ‘“ unsportsmanlike.’’ When occasion 
has demanded we have applied honest criticism to 
American methods, but not more freely than we do to 
Rritish actions which are brought prominently before our 
notice. The attention which we devote to American 
work in our columns is a proof of the esteem in which we 
hold it. But in nations, as in individuals, lack of self- 
confidence is apt to breed lack of ability. When, there- 
fore, we see the committee of an association which is 
supposed to be highly representative of British feeling, 
showing preference for the manufactures of another 
country, we naturally take up arms for our own. We 
have already said that we refuse to believe that no 
English firm was capable of doing work quite as good as 
that submitted by the American firm, and wehave shown 
that the report practically admits that some of the British 
work was equal to the American in accuracy; but suppos- 
ing, for the moment, that this had not been the case, we 
feel sure of the support of the main body of our readers 
in saying that patriotic feeling should have prompted the 
Committee to offer such encouragement to home makers 
as would have led to the production of the standards 
they desire. 

If, as some people assert, British engineering industry 
is waning before the rise of American work, it should be 
the office of an association, holding the proud position 
which the British Association occupies, to foster and en- 
courage it by every means in its power, and not to desert 
it until the last expedient has been tried. 


THE MINERS’ FEDERATION IN SOUTH WALES. 


SEVERAL incidents have occurred in South Wales during 
the last few weeks to illustrate in clearer light the object 
and methods of the Miners’ Federation. The English 
organisation is a plant of new growth in the Glamorgan- 
shire coalfield; but it has struck its roots deep, and since 
last year’s struggle has made amazing advances. Its 
progress naturally has been regarded by most employers 
of labour with mixed feelings; but, according to our in- 
formation, it excited no particular apprehension among 
colliery proprietors. Other things being equal, it is 
simpler to treat with one strong union which could speak 
for and bind the bulk of the men, than with half-a-dozen 
weak and wrangling societies, which, as was seen in the 
spring of 1898, could not pledge or even control their 
own members. If the Federation had been content to 
recognise the status quo, and accept the five years’ 
agreement signed last September, there is no reason to 
doubt that coalowners generally would rather have wel- 
comed than looked askance at its rapid extension in the 
district. It formed a district centre with which negotia- 
tions could be carried on, and the more powerful it 
became the greater the incentive it afforded to closer 
union among the employers for protection and 
defence. But other things are not equal, and it is 
being made more and more manifest as time goes 
on that the Federation is by no means disposed 
to accept the existing order of things, or submit 
to the terms of last year’s Agreement. Sliding Scales, 
as is well known, are an abomination to the Federation— 
even such an equitable scale as that which has been in 
successful operation in South Wales for a quarter of a 
century. The word of order has apparently been issued 
that the Sliding Scale must go, and the campaign against 
it has begun, not by a direct attack in line, but by a 
series of skirmishing engagements, some of which bear a 
suspicious resemblance to the worst kind of guerilla war- 
fare. Although most of the Welsh pitmen have enrolled 
themselves under the I’ederation fiag, there is a consider- 
able minority of colliers who prefer to cling to their local 
unions, or to preserve their freedom of action, or, at any 
rate, to take a course which does not consort with the 
views of Mr. Pickard, M.P., ‘* Mabon,” M.P., and Mr. 
William Brace. It has been a constant feature of the 
attempts to galvanise the Welsh pitmen into Unionist 
enthusiasm, that when work is brisk and wages are on 
the ascending scale, they are difficult to move from Can- 
dida’s placid belief that everything is for the best as it 
stands. It is only when a crisis is discernible in the 
distance that they rush to join a trade union, and usually 
that, if there be more than one, which has the biggest 
balance in its treasurer’s hands. To ‘‘ Mabon” and his 
colleagues this is ‘‘ not business,” or a desirable state of 
affairs, and it is not difficult to understand their position 
when one puts himself in their point of view. 

The outcome of the deliberations of the Federation 
leaders on this question is that the net is to be cast again, 
over a wider area, and itis to be a net of such fine 
meshes that no fish can escape the folds. It has been 
resolved at a great ‘“‘ demonstration’ at Merthyr and 
several district meetings that notices to terminate con- 
tracts shall be tendered on October 1st, which, it may be 
remembered, synchronises curiously with the date to 
which their new recruits in the Swansea district have 
agreed—i.c., up to the present—to defer the settlement 
of their own dispute about wages. There are two ways 
of reading these warning notices, though it is worthy of 
remark that they are couched in identical words. There 
is some evidence in the speeches that the Federation 
miners want to make the coalowners the missionaries of 
the new crusade. The colliery proprietors are—perhaps 
obscurely—invited to say, ‘‘ We will only employ Federa- 
tion men, and non-unionists must, therefore, fall into line.”’ 
The notice may equally be interpreted as a threat that on 
October 1st the Federationists will decline to work with 
non-unionists, or members of any other society than 
their own. But, whichever way the riddle is read, it is 
sufficiently obvious that the notices, though they affect 
less than half the collieries in the district, are a distinct 
breach of the Sliding Scale Agreement of September last, 
which bound both parties to abide by the settlement then 
effected until 1903. No doubt, the colliers contend 
that the Coalowners’ Association violated the Agree- 


out first submitting it to the Joint Committee ; and 
technically also by introducing inferior coal, into 
and excluding the steam coal of the Bute and Lewig 
pits from the figures of average selling prices on which 
the auditors make their bi-monthly reports. Little 
however, is now heard of the “ Register Book” jn the 
new phase of the agitation, and it may be taken {o, 
granted that it has been silently withdrawn ; while the 
alleged grievance as to the in of coal dealt with in 
the audit was disposed of at the Coalowners’ Association 
meeting this week for at least a couple of months tg 
come. The reasonable conclusion is that the October 
notices are not only an infraction of the Agreement, but 
are directed against the principles and practice of the 
Sliding Scale. The pretence that they are intended to 
force certain recalcitrant colliers into the lederation jg 
simply a subterfuge, and one which deceives nobody— 
least of all the employers. 

‘* Mabon,” M.P., is less Machiavellian in his diplomacy 
than some of his English advisers, and has blurted out 
the secret of the policy the Federation intends to pursue, 
It is not a war against capital, or another local (uarre| 
with the Welsh coalowners. The notices, we are 
assured, do not threaten a strike—if the colliery pro. 
prietors give way. It is only, as ‘‘ Mabon” innocently 
puts it, the substitution of one form of Agreement for 
another. ‘ The Federation,” he said, in one place, “ was 
obtaining by means of Boards of Conciliation a measure 
of justice that had been refused to them in South Wales” 
—by the Sliding Scale. In another place—his “ Labour 
Notes ’’—he describes the nature of the Boards of (on. 
ciliation in the North, and especially that of the Scotch coal. 
field. There, he exclaims, is the ideal for Wales to keep in 
mind. ‘A Wages Board and no more Sliding Scales ”’ is to 
be the motto of the l’ederation, and it is, beyond all doubt, 
in support of the new cry that notices to terminate con. 
tracts have been given, and that a spirit of disaffection 
is being fomented among those classes of colliery work. 
men who have not yet been instructed to give notice for 
themselves. It may be a shrewd arrangement to press 
the new policy forward in Monmouthshire first of all, 
In the event of a struggle the Glamorganshire miners 
would continue at work and aid in supporting the com. 
batants across the border, where the colliery enginemen 
and stokers are ready to ‘“‘come out” if their wages claim 
is not satisfied by the first week in October. And, as 
‘*Mabon”’ reminded his constituents, in contending for 
a Wages Board as against a Sliding Scale, they are more 
favoured by circumstances than they were last year. Sir 
William Lewis, the mainstay, if not the author, of the Sliding 
Scale, has withdrawn, and Mr. Archibald Hood reigns in his 
stead. Mr. Hood is also a Scotch coalowner, and a sup- 
porter of the Wages Board just established in the coalfields 
of Lanarkshire, Fife, and Clackmannan. Surely, so 
‘* Mabon" argues, Mr Hood willconcede that what is sauce 
for the Scottish goose is equally fit for the Welsh gander. 
It is ad captandum nonsense truly; but ‘* Mabon” cannot 
be deprived of his boast that circumstances have changed 
in favour of the men. The stability of the Sliding Scale 
was sadly shaken by the secession of Sir William Lewis, 
and his withdrawal from the Coalow.ers’ Association, it 
is feared, was a symptom, and not an isolated act of 
schism. Last year the Associated Coalowners presented 
a united front alike to the colliers and the “ free lances” 
who kept their pits open, and tacitly encouraged the 
strike. Since then some of the independent coalowners 
have been admitted to the Association, and it is already 
evident that they carry their troubles in with them in. 
stead of adding a new source of strength. This week Mr. 
D. A. Thomas, M.P., has made overtures to secure 
the protection of the Association for the Cambrian 
Collieries. It was characteristic of the Member 
for Merthyr that he did not at once offer to 
join ; he asked for information as to the terms on which 
his collieries would be admitted. The Association was 
strongly divided in opinion on the question of includ- 
ing Mr. Thomas among its members, and though the 
discussion was held in camera, enough is known to 
warrant the assertion that if the Cambrian Collieries are 
to be affiliated it will require great persuasion to prevent 
other coalowners from following the example of Sir 
William Lewis. Whilethe miners are getting stronger, 
it will be seen, the coalowners are actually in a worse 
position than they were during last year’s strike. Even 
their well-meant effort to consolidate their forces 
develops other and hidden causes of disunion. History 
is but repeating itself in this matter. The Welsh colliery 
proprietors never could agree until Sir William Lewis 
formed the Coalowners’ Association. Now that his strong 
hand and invigorating mind have ceased to influence the 
conclave there are dangerous signs of disintegration when 
the sett powerful organisation on their side is sorely 
needed. 


LOCOMOTIVE COMPETITION IN GERMANY. 


Some consternation has been caused in German engineer- 
ing circles by the introduction of American competition in 
the supply of locomotives for the Saxon State Railway 
Administration, which recently invited tenders for twenty 
compound passenger locomotives having four axles. On the 
sealed offers being opened it was found that the Baldwin 
Locomotive Works, of Philadelphia, were willing to supply 
the required number at £2738 per engine, delivered free of 
duty and complete, at Chemnitz Railway Station within a 
period of seven months, whereas the lowest German tender 
was received from the Breslau Railway Wagon Works, 
amounting to £2727 per locomotive, the time of delivery 
required being much longer. It will thus be seen that, not- 
withstanding the cost of freight across the Atlantic, the 
payment of import duties—although this question has since 
been modified—and the expense of erecting the locomotives 
in Germany, the proposal of the United States firm in the 
first instance was only eleven pounds in excess of the lowest 
tender from the various German works. The Belgian c m- 
pany, La Metallurgique, of Brussels, submitted the high st 
bid, which amounted to £3925 per locomotive, delivered 
in lots of two each, commencing in November of next yes, 
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+4 Works at the rate of £3075 per engine. Thus, 
proposal been entertained, the 
< “A offer was excluded by reason of its being the highest 
the competition and the longest in delivery. It now 
in 6 that since the opening of the tenders the London 
ntatives of the Baldwin Locomotive Works have 
a to the Saxon State Railway Administration intimat- 
oe, they had omitted from their tender the amount of 
ing the rt duties, and that it would be necessary to add 
the you to the tender. As the Customs dues are approxi- 
= £200 per locomotive the American offer actually 
es at a higher figure than that of some of the German 
= including one which has not yet embarked upon the 
bani of locomotive construction, but is desirous of so 
bus! What the result of the competition has been does 
pear to be known; but a well-informed German 
0 epoodent states that both the Prussian and the other 
po State Railway Administrations will not adopt any 
other type of locomotive or material used in its construction 
han that which has been settled once and for all, and that 
e administrations distinctly specify that the material 
poe shall be obtained from German works. If this asser- 
an be correct the competition of foreign makers of 
Jocomotives is entirely excluded, since it would be commer- 
cially impossible to buy material in Germany for manufac- 
turing abroad with the intention of exporting the finished 
arts to Germany for the purpose of being assembled. As 
faras the locomotives are concerned which were offered to 
the Saxon State Railway Administration by the American 
company, the correspondent asserts that these are entirely 
out of the question owing to their being lighter and differently 
constructed from those used in Germany, and as an instance of 
variation in construction he mentions the Teutonic preference 
for copper tire-boxes and tubes, and other matters. It seems 
desirable to place on record the definite statement of the 
correspondent that the German State Railway Administra- 
tions as a body insist upon the use of German material in 
the construction of locomotives. If the assertion can be 
relied upon as being accurate, the reason is obvious why 
British locomotive builders, even in the remote instances of 
comparatively dull periods, have abstained from participating 
in any German competitions for many years past, and it 
would appear that the Americans have yet to learn a lesson 
in this respect in regard to German locomotive contracts. 


THE AMERICAN LINE AND RECORD BREAKERS. 

Ay American correspondent writes that the authorities of 
the American Line deny the persistent reports which have 
been circulated in this country—and especially since the 
mishap to the Paris—-that they are about to place an order 
with either a British or an American firm for a record 
breaker. They say they “do not contemplate building any 
record breakers, and that there is no demand for them.” 
Beyond the two intermediate steamers ordered some time 
ago from Clydebank, and two of similar size and design from 
the Cramps, of Philadelphia, the company has no new 
shipping under way or in contemplation, although it is not 
without offers to have record breakers built for it. It is 
understood that when next Messrs. Cramp seek to negotiate 
with the American Line to produce a big flyer they will have 
opposition from the Newport News Company, which has a 
design for such a vessel all prepared. This projected vessel 
would have a sea-going speed in ordinary service of 23} 
knots, which figure is more than half a knot faster than the 
intended speed of the Deutschland now being built by the 
Vulean Company, of Stettin, for the Hamburg American 
Company. The American vessel would be 710ft. long, 71ft. 
beam, and 55ft. depth moulded, as compared with the 
(62ft. 9in., 67ft. beam, and 44ft. depth, of the German ship. 
The power in the Newport design is 49,000 indicated horse- 
power, as against 33,000 indicated horse-power in the Vulcan 
production. It will, however, be inferred from what is 
stated above as to the views of the American Line on 
“record breakers,”’ that it is regarded as very questionable 
whether the high cost of the extra half or three-quarter 
knot is worth paying. In any case, it may now be taken as 
certain that the American Line, before deciding on any 
proffered design, will wait until the Hamburg American and 
uew French transatlantic liners are out and running. 


SIR WILLIAM WHITE'S SHIPS. 


Sm at the British Association last week, 
seems to have erred somewhat against his own creations. 
Fur though he instanced several cases of fine continuous 
steaming, yet his speech, as reported, somehow conveys the 
idea that these were some abnormal results. His cases 
included the Royal Sovereign, Plymouth to Gibraltar, 
15 knots; the Renown, Bermuda to Spithead, 15 knots; the 
Diadem, Gibraltar to the Nore, over 19 knots. The Royal 
Sovereign trip was a special one some tim? ago, and we have 
nodataat hand. But with regard to the other two trips, 
Wecan supplement Sir William’s remarks by certain facts 
that have come under our notice. On board the Renown 
the 15-knot speed was considered poor and below the average ; 
the has done 17 knots continuously on the North American 
station. In the 15-knot trip under notice, she was handi- 
capped to the extent of having the blade of one propeller 
gone and a screw blade twisted. The Diadem’s trip, again, 
could be beaten by that ship without difficulty; for all that, 
196 knots was her average. On the occasion under notice 
the Diadem had no warning, and her bunkers were not 
fall. A certain amount of economy had to be practised 
during the trip for this reason. To Sir William’s 
Instances, the following quite ordinary trips may be 
added—all belong to the last ‘race home” of the 
Channel fleet :—Resolution, Royal Sovereign type, average 
an knots ; Hannibal, Majestic type, over 16 knots. The 
Majestic made nearly 16 knots for over half the distance, but 
- had to slow down owing to shortness of coal. None of 

ese ships had been docked for some months. Plenty of 
~~ cases could be mentioned, the Talbot two days at 
7 knots, keeping station, and any number of instances in 
Which ships some while in commission equal or exceed their 
Whinssioning trials. It is the natural fruit of Sir William 
M ite’s liberality in weights, and his recognition of the fact 

at guns are not the only things carried by warships. 


jqQlirriounrms are being placed in the way of the 
a nan at Plymouth by the Amalgamated Society of Engineers, 
engin te Tesolved to withhold all help in recruiting mechanics as 
tearoom artificers until the Government improve the conditions 
to sete and increase the scale of pension. The men demand 

regarded as eligible for warrant rank at twenty-one instead 


sy Ave, and to be allowed to retire at fifty instead of 
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The Entropy Diagram and its Applications. By J. Boutvry, 
Professor at the University of Gand, Belgium. Translated 
from the Revue de Mécanique by Bryan Donktn, M.I.C.E. 
London: E. and F. Spon. 1898. 

Tuts work first appeared in French in 1897, as a series of 

articles in the Itevue de Mécanique. They attracted the 

notice of the translator, and at his request the author 
consented to put them into a book form, and by 
permission of the publishers, Dunod, of Paris, they are 

now given in English to the public. Prof. Boulvin is a 

well known writer of various technical books, and a theo- 

retical and practical engineer of many years’ standing. 

He was among the first to popularise the use of the 

entropy diagram as an accurate meansof teaching thermo- 

dynamics, and his work is the more valuable as there are 
at present very few treatises on the subject. The work 
may be considered a short syllabus of the principles of 
thermodynamics as applied to heat engines, and its chief 
claim to originality lies in the systematic method of using 
temperature and entropy—#-9, theta-phi—diagrams. 
There is one difficulty in the use of the new entropy 
iagram. Properly speaking, it ought to be applied 
only to reversible cycles, such as are supposed in 
theory to take place in the cylinders of heat engines. 
Entropy in its strict sense has no meaning if employed 
to represent the changes of state of a fluid flowing 
through a vessel, and more or less throttled in its passage, 
like the admission and exhaust steam in a cylinder. The 
author has succeeded in an extremely simple and eloquent 
way in deducing the heat balance from the entropy dia- 
gram of a steam engine by a graphic process, instead of 
Hirn’s process of heat analysis, which is long, requires 
intricate calculations, and gives the results in a nume- 
rical form only. To show this heat balance graphically, 
the only way hitherto has been to plot diagrams, in 
which the quantities of heat were converted into equiva- 
lent areas representing work, superposed on the indicator 
diagram and to the same scale. But these di 8 are 
incomplete. They showed only the exchanges of heat 
between the steam and the walls, and not the more im- 
portant item of the total heat expended and lost during 
the cycle or per stroke, nor the dryness fraction of the 
steam, and the superheating which may occasionally 
take place during compression and expansion. For all 
gases, and especially for steam, a certain simple relation 
exists between temperature, pressure, volume, and 
entropy. From these the author has designed a graphic 
diagram of convenient shap| and size, by means of 
which a complete heat balanae of an engine test can be 
obtained, and the movements of the heat during any 
part of the stroke followed at a glance. An entropy 
diagram is a graphic representation of the successive 
thermal states in a body produced by the simultaneous 
variations of the two co-ordinates, temperature and 
entropy. The meaning of temperature is too well 
known to detain us; entropy, however, does not corre- 
spond to any external attribute of a body, although it 
belongs to it in the same way as its internal energy, 
pressure, and volume. Abstract theories of thermo- 
dynamics are slowly grasped, and often considered use- 
less and misleading by practical men, until made attrac- 
tive and clear when treated graphically and combined 
into an entropy theta-phi diagram. To reason on the 
external work done by a fluid, by varying pressure and 
volume, without the help of the graphic representation 
of Watt’s indicator diagrams, would be a laborious task. 
The entropy diagram shows in the same way the move- 
ment of heat, and entropy curves hold to heat problems 
the same position as indicator diagrams to mechanical 
energy. Entropy and temperature as thermodynamic 
co-ordinates were brought forward in papers and discus- 
sions in the Institution of Mechanical Engineers by Mac- 
farlane Gray, and Willans. Since then this method 
has become popular in teaching and for research ; and if 

the theories with which it deals seem at first sight a 

little difficult and abstruse, the persevering reader will 

soon convince himself that they can be applied prac- 
tically. 


Mechanics applied to Engineering. By JoHN Goopman, 
Professor of Engineering in the Yorkshire College, Leeds. 
Price 7s. 6d, Longmans, Green, and Co. 1899. 

Tuis book has been written expressly for engineers and 
students who have a fair knowledge of theoretical 
mechanics and elementary mathematics, to assist them 
in applying their knowledge to engineering problems. 
Writing for engineers, the author should never have 
mentioned on page 9 the preposterous poundal of the 
elementary theoretical mechanics, he should always work 
in foot-pound-second or foot-ton-second gravitation units ; 
and if he must drag in mass, it should be engineers’ mass 
or unit inertia, the 82°19]b. of Professor Perry; in this 
way the student will be intrcduced to the methods of the 
technical treatises. The author comes to grief in trying 
to reconcile the statements of the schoolmaster’s ele- 
mentary mechanics with the engineers’ practical units. 
These school mechanics mention only the niggling micro- 
physical results of the laboratory, with many lofty claims 
for the superiority of the absolute system of measure- 
ment. But the macrophysical work of the engineer 
must be reckoned in his own gravitation units, the only 
units of force and work capable of direct exact measure- 
ment. 

Three introductory chapters provide the student with 
sufficient abstract theory, and with collections of formula 
sufficient to dispense with separate treatises of reference, 
and to enable him to follow the real subject of the book, 
which now covers much the same ground as Perry’s 
‘‘ Applied Mechanics.” Once on this familiar ground the 
author’s treatment is sound and clear, and the numerical 
illustrations and diagrams are well chosen from typical 
existing examples. The problem on page 500 of pressure 
in a main due to shock can be illustrated, both theoreti- 
cally and experimentally, by a stick bouncing from a 


hard pavement. Skin stress—page 574—is a useful 
expression for the maximum stress in a bent beam. The 
stresses of inertia, now of such importance in rapid-runnin 
machinery, are carefully analysed, not only in pistons an 
connecting-rods but also in pumps and hydraulic motors. 

In an Appendix are some useful notes on the checking 
of arithmetical results, and also on the fundamental 
principles of the calculus; a reference to the Principia 
would have provided the author with some methods of 
showing a better approximation in the penultimate shape 
of the formulas. The book will doubtless be found very 
useful and suitable for the purpose for which it is 
designed, the preparation for the examination for 
A.M.IC.E., the B.Sce., the Advanced and Honour Stages 
of the Science and Art Department, and the City (Guilds 
Technological Examination. 


An Introduction to the Differential and Integral Calculus and 
Differential Equations. By F. Guanvi.te Taytor, M.A., 
B.Se., Mathematical Lecturer at University College, 
Nottingham. Longmans, Green, and Co. 1899. 


Tus book discusses the subject in the straightforward, 
old-fashioned way, keeping all the metaphysical subtle- 
ties of modern analysis carefully out of sight, so that it 
can confidently be recommended as a class book for 
beginners. The two subjects of the differential and 
integral calculus are kept apart, although it is admitted 
now-a-days, that, in learning the calculus, integration 
should immediately follow differentiation ; the student is, 
therefore, advised to read, say, the first six chapters on 
“‘ Differentiation,” and then to proceed to the first two 
chapters of the “Integral Calculus.” In accordance 
with modern fashion a third part has been added 
on “Differential Equations” of the simplest type, 
and likely to be required in applications; this in- 
creases the bulk of the work up to over 560 pages— 
rather too big for an elementary work. The book 
contains a very large number of examples which 
have been carefully selected and graduated. The 
answers accompany the questions, and this is useful at 
the outset in giving the beginner confidence ; but some 
limit should be set to spoon-feeding, and the student 
should later be exercised to rely on his own judgment 
and accuracy, otherwise he loses the valuable exercise of 
examining his own result from more than one point of 
view, as he would be compelled to do in a case of real 
application. The chapter on Infinitesimals should be 
relegated to a later place; the method leaves a gritty 
flavour in the mind, and leads imperfect logicians to 
suppose that the results of the calculus are merely 
approximate ; besides tending to perpetuate old calculus- 
dodging devices. Some of the diagrams should receive 
revision in another edition, especially the catenary on 
page 458. And why say the catenary is the curve in 
which a string will hang, when the name implies a chain ? 
Let the author compare the two curves experimentally, 
and he will find the string assumes a shape nothing like 


a catenary. 


SHORT NOTICE. 


Photographic Annual for 1899: A Compendium of Inyormation 
and Statisties of the Edited by R. Child Battle PRPS. 
London : Iliffe, Sons, and Sturmey, Limited. Price 3, 6d. net, 
Cloth 3s, 6d. net.—This annual now appears for the ninth tims. 
It has been to some extent re-arranged, but there has been no 
radical alteration in its scope or aims. It is full of information 
useful to the photographer. It is divided into six sections, which 
include the progress made during 1898 ; applications to science 
during 1898 ; apparatus, materials, and books ; lanterns, lantern 
slides, cinematographs, &c.; the photographic societies, and a 
general pho phic trade directory. There are some excellent 
process block illustrations, 


BOOKS RECEIVED. 


The Durham College of Science, Neucastle-upon-Tyne, Calendar. 
Session 1899-1900. London and Newcastle-upon-Tyne: Andrew 
Reid and Co,, Limited. 

Die Unitiit des Absoluten Maas-Systems in bezug auf Magnetische 
und Elektrische Grissen. Von Franz Kerntler. Budapest: Buch- 
druckerei der Pester Lloyd-Gesellscheft, 1899. 

Board of Trade, Labour Department, Report on Changes in Rates 
of Wages and Hours of Labour in the United Kingdom in 1898, with 
— Tables. London: Eyre and Spottiswoode, 1899, Price 
1s, 5d. 

The Principles and Practice of Timber Measuring and Valuing. 
By Tom Bright. London: ‘Land Agent’s Record,” Limited. 
Price 53. 

Excerpt Minutes of Proceedings of the Institution of Civil Engi- 
neers, Vol. cxxxvii., Session 1898-99, Part lll. Brown on ‘The 
Elasticity of Portland Cement.” Douglass and Purves on ‘‘ Diop- 
tric Apparatus for Lighthouses.” Am Eade on ‘Suspension 
Bridges with Stiffening Girders.”” Head on ‘‘The Lake Superior 
Iron Ore Mines.” Hibbins on ‘‘ The Action of Engine Governors,” 
Jones on ‘‘ The ‘Waterworks of the Madras Presidency.” J.ynde 
on ‘*The Manciester Ship Canal Grain Elevator.” Milton on 
‘* Water-tube Boilers.” Durston and Oram on ‘‘ The Machinery 
of War Ships.” Owles on ‘‘ Oblique Arches on Curves,” Reed 
on ‘Simple Method of Bonding Brickwork with Oblique Facer,” 
Williams on “‘ Lining a Reservoir near Whitby,” and ‘* Abstracts 
of Papers in Scientific Transactions and Periodicals.” Edited by 
J. H. T. Tudsbery, D.Sc., Secretary. London: Published by the 
Institution, Westminster. 1899. 


THE PERMISSIBLE RISEIN TEMPERATURE IN ELECTRICAL APPA- 
RATUS.—The committee on standardisation of generators, motors, 
and transformers, appointed by the American Institute of Elec- 
trical Engineers, have re’ with regard to the permissible rise 
in temperature of electrical apparatus. The standard tempera- 
ture and pressure selected for reference are respectively 77 deg. 
Fah. and 29°92in. of mercury. If the room temperature during 
the test differs from 77 deg. Fah., the observed rise of tempera- 
ture should be corrected by nine-tenths per cent, for each degree 
Fah. to make up for increased copper resistance, A full-load run 
of from six to eighteen hours is recommended before making tem- 
perature tests, but this can be shortened if themachinesare heated 
up by overloading them. The rise of temperatures of conductors 
should, it is recommended, always be measured by their inc: ease 
of resistance. The increase for copper is taken at seven-tenths per 
cent, per d Fah. With this method the maximum rise 
allowable is given at about 90 deg. Fah. The other parts whose 
temperature is measured thermometers are allowed somewhat 
more, with the exception of the bearings, where 104 deg. Fah, is 
the final maximum. 
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8.8. MERIDIAN IN THE VOLGA 


TAKING STEAMERS BY INLAND ROUTE TO 
THE CASPIAN SEA. 


THE means by which ships, bridges, and other like 
ponderous and complex pieces of engineering work have 


often to be taken to their destination—remote and hitherto | 
inaccessible it may be—sometimes present features scarcely | 


less interesting, and certainly more romantic, than the 
process of constructing them in the more or less prosaic 


hives of engineering industry and skill at home. The) 


transport of light draught steamers, for example, in separate 
pieces or in self-contained sections across new continents, 
where no ordinary transport facilities exist, as we know 
them, and the re-erection of these into ‘one harmonious 
whole” on the banks of inland lake or river, with such 
native labour and mechanical appliances as are avail- 
able, are matters about which volumes might be written, and 
which engineers themselves would read with avidity and 
pleasure, and, no doubt, with profit as well. 

The illustration accompanying this article is not without 
interest from the points of view indicated. It represents the 
twin-screw steamer Meridian, a vessel specially designed and 
built by Messrs. R. W. Hawthorn, Leslie, and Co., to engage 
in passenger and cargo service in the Caspian Sea, and the 
method adopted for taking her from St. Petersburg through 
the Marinski Canal system, and down the Volga to her 
destined scene of service. The Meridian was one of four 
similar vessels, all built by the Tyneside firm named, and 
launched during the first half of 1897, to the order of the 
Eastern Carrying, Storing, Warrant, and Insurance Com- 
pany of St. Petersburg. The vessels were in turn taken to 


were the Sever and Vostock, and the Youg and Zapad, which 
were all 210ft. long, 28tt. Lroad, and 14ft. 4in. deep, the last 
dimension, it will be observed, being the same as in the case 
| of the Meridian. They had a deadweight carrying capacity 
| of 640 tons on a mean load draught of 9ft., and a speed of 
nine knots. The first pair named were constructed in two 
pieces or sections which could be taken apart for transit 
through the locks in the rivers between the Russian capital 
| and the Caspian. The vessels had two complete water-tight 
bulkheads, which were securely and carefully bolted together, 
when the two sections formed one continuous hull; each section 
was self-contained and thoroughly water-tight when navigated 
separately. The second pair was constructed in the ordinary 
manner, viz, without the means of disconnecting which were 
provided in the first pair. This was owing to the locks in the 
Marinski system of canals having been increased in size. But 
that the construction of these two last vessels was already 
arranged for before it was known that the canals would be 
completed in time, it is probable that their dimensions would 
have been increased to the size of the later steamer Meridian 
and her consorts. 

The system of sending vessels through these locks, and 
down the Volga to the Caspian Sea— the largest inland sea 
in the world—still continues for vessels which exceed the 
dimensions of the Meridian ; so that it is quite possible for 

European shipbuilders to supply vessels for this trade up to 
| nearly 300ft. length, provided proper attention be paid to 
| the question of stability in view of the limited beam. 


THE SHEFFIELD GAS COMPANY. 


St. Petersburg, and thence conveyed through the shallow | 
rivers, canals, and locks forming the semi-artificial waterway | ae 
between the Russian capital and the Caspian, by means of Sir FREDERICK THORPE Mapprn, the chairman of the Shef.- | 
pontoons secured to the vessels by chains carried underneath | field Gas Company, has always something interesting to say at | 
and shored by wooden shores to the edges of the shell plating | the half-yearly meeting of the shareholders of that prosperous | 
of vessel, as shown in our illustration, for the privilege of | undertaking. Presiding at a recent meeting, Sir Frederick | 
reproducing which from a photograph we are indebted to was able to give the shareholders the gratifying information | 
Messrs. Hawthorn, Leslie, and Co. By this means, involv- | that, although there had been a fair reduction in the) 
ing, as will be seen, a good deal of work, the draught of the | price of gas, by which the consumers had benefited to the | 
vessels was considerably diminished, and the passage through extent of £10,000, the shareholders had not been prejudiced | 
the Marinski Canal system and down the Volga was | in any way, having received their usual dividend of 10 per | 
rendered safe, if not at all times very easy. | cent., while the reserve fund had reached its maximum, | 
The Meridian and her sisters were amongst the largest—if | £86,192. In spite of the extraordinary strides electricity has | 
not quite the largest—vessels up till that time taken through | made in Sheffield, both in lighting and in power, the quantity | 
on this system, previous vessels having had to be taken in | of gas sold during the half-year has increased more remark. | 
separate and self-contained sections. The dimensions and | ably than ever. The advance represents 11°76 per cent. | 
other general particulars of the vessels are :—Length, 225ft.; | more than in the corresponding half-year of 1898; and Sir | 
breadth, 32ft.; depth, 14ft. 4in.; deadweight capacity, | Frederick states that although he has read many reports of 
785 tons on 9ft. mean draught; speed, 10 knots; engines | gas companies’ meetings, he has net come across a single | 
triple-expansion, with cylinders 11}in., 18in., 30in. diameter, instance in which the increase in the sale of gas has ex- | 
and 20in. stroke; boilers, two in number, with a working | ceeded that of the Sheffield company. That increase is | 
pressure of 1701b. Previous vessels built several years ago | still going on. There is, however, another side to the | 
for the same company by Messrs. Hawthorn, Leslie, and Co. | account. Although £5685 more have been received for gas, | 


£5119 more for coke, and £5484 more fcr sulphate of 
ammonia, coals have entailed an additional cost of £7,142, 
purifying material £658 more, while £3092 have been added 
to the stokers’ bill. In Sheffield gas engines appear to be 
more and more appreciated, the consumption of gas for 
engines during the twelve months having been 129,941,000 
cubic feet. Sheffield, it appears, does not take kindly to gas 
fires, the increase being far less than that shown in the 
smaller town of Leicester. The Sheffield Gas Company has 
troubles in other ways. One is the presence of naphthaline 
in the mains and surface pipes. Visits to other works had 
resulted in what was thought to be a means of solving th: 
difficulty. Complaints fell off so rapidly that the directors 
thought there was an end of their trouble. They were mis- 
taken, however, for the difficulty came upon them as severely 
as ever. Sir Frederick tells us that he has never given more 
attention to any subject in his life, and he narrated the 
various remedies which had been tried. One gentleman sug- 
| gested paraffin oil, another said that 200 gallons of creosote 
| would dissolve the naphthaline in 10,000,000 cubic feet of gas, 
| another advocated passing the gas through a large excess of 
| benzine, while yet another thought there was nothing s0 
good as washing the naphthaline-charged gas with hydro- 
| carbon fluid, Sir Frederick states, however, that although 
these proposals might answer for a time they were still looking 
| for an effectual remedy. Would it not be worth the atten- 
_tion of the company to experiment with various kinds of 
| coal? It is just possible that the quality of the coal may 
| have something to do with the presence of naphtbaline. 
| There are gas companies that are not troubled with it. A 
| study of the kind of coal used by these gas companies, and 
the conditions under which the carbonising takes place, 
might possibly lead to useful results, When a gas company 
has tried every means of getting rid of a grave evil, there 
could be no great harm in making experiments with different 
classes of coal. The coal which suits a certain set of con- 
ditions in a certain district may not suit other conditions In 
other districts. We do not know what the Sheffield Gas 
Company is paying for the coal used in producing gas, and it 
may be that the direction here indicated may be no more 
useful in finding a remedy than the other efforts which have 
been made, but as we see no indication that any attempt has 
been made in regard to finding the seat of the complaint in 
the coal itself, we venture to throw out the suggestion. 40 
medicine, when the cause of a malady is known, the faculty 
is half way to the cure. The rule will apply outside the 
noble calling of the healing art. 


THE cycle shows are to be held this year again simul- 
taneously from November 17th to 25th inclusive. As_ before, 
Stanley Show will occupy the Agricultural Hall, Islington, 9” 
the National Show is to be held at the Crystal Palace. 
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ELECTRICALLY-DRIVEN SHAFT LATHE 


MESSRS. BEYER, PEACOCK, AND CO.,, MANCHESTER, ENGINEERS 


A BIG SHAFT LATHE. 


Tue lathe iliustrated above was recently made by | 
Messrs. Beyer, Peacock, and Co., Manchester, for Messrs. | 
Vickers, Sons, and Maxim’s works at Sheffield. It has driv- | 
ing headstocks and face-plates at both ends. The latter are | 
6ft. 34in. in diameter, and the bed is 90ft. long, giving a clear | 
lengt of 75ft.6in. between the main centres. It was specially 
designed for heavy work, such as guns, propeller-shafts, and | 
the like, and is fitted with the necessary appliances for sliding, | 
surfacing, and screw-cutting. The jaw chucks can take work | 
dft. 74in. in diameter. It is provided with two “ following ”’ 
headstocks, so that it can be used as two independent lathes, 
each taking work 30ft. 6in. long between the centres, each 
half of the bed being fitted with two saddles and four 
compound slide rests, while all four saddles can be worked in 
conjunction when required. The driving headstocks have 

uadruple gearing, and are driven by variable speed motors. 

e latter were applied by Messrs. Vickers, Sons, and Maxim, 
after the lathe was in position, all provision for them having 
been made by Messrs. Beyer, Peacock, and Co., in designing 
thelathe. The main spindles, which are of steel, are 12in. in 
diameter, fitted with collar bearings to take the end pressure, 
The guide screws are each fitted with a clutch arrangement, 
to enable them to be disengaged from the spindle driving gear, 
and driven, if desired, by an electric motor, for quickly 
moving the heavy rests and saddles from one part of the 
bed to another. The bevel wheel seen at the lower end of the 
larger worm wheel shaft was provided to enable a motor to be 
applied when required. Ratchets for giving feed motion are 
Provided to actuate the saddles and rests independently of 
the guide screw. The lathe is further provided with roller 
brackets for carrying long and heavy work. The total weight 
of the lathe is 100 tons. 

, On account of the great length of the lathe it was found 
Mnpossible to get a satisfactory photograph of more than a 
portion showing one rest. The other rest and headstock are 
Precisely similar to those shown. 
on may add that tests made by Messrs. Vickers to ascer- 
n the E.H.P. expended in driving one of the head- 
seg under the conditions named below gave the follow- 
i results :—(a) Running “light” with a 23-ton forging, 
Slowest lathe fastest motor gear, 450 
: 3 oring a gun carriage, weight 23 tons, 
by 0°O5in. feed, 1°2-horse power. (c) Same of 
ork, parting cut 2}in. wide, by 0'O4in. feed, 6°5-horse power. 
d) Rough turning a gun tube, 23 tons weight, four tools 


DOCKYARD NOTES. 


We have just had an opportunity of going over the new 
Japanese battleship Shikishima, constructed by the Thames 
Ironworks Company, and the following minor details will, no 
doubt, interest several of our readers. The main difference 
between the Shikishima and the Majestic, the complete 
instead of a partial belt, is well known, and need not be dwelt 
on now, but we have carried away the impression of other 
differences quite as striking. To begin with, the barbettes 
are not the same. Not only are those of the Shikishima cir- 
cular like the Cesar’s, but the guns are mounted some feet 
higher. They stand up as the Renown’s do, and have a 
smaller shield with absolutely flat sides. Internally they 
differ little, if at all, from the Cwsar’s, having the single all- 
round loading position. The 12in. guns are wire guns, 40 
calibres long in the bore. 


Mvucu curiosity was evinced in naval circles as to how the 
Shikishima managed to carry her extra 6in. Q.F. So far as 
we can make out— comparing by memory—it is done by the 
simple expedient of lengthening the superstructure; the 
upper deck battery appears ro more crowded than that of 
the Majestic class. The casemates, too, seem to be just a 
trifle smaller, but appearances may be deceptive here. Eight 
of the 12-pounders are carried in the superstructure; the 
balance; four on the main deck forward; four on the same 
deck aft; one on each side of the conning tower forward; one 
on top of each fore upper deck casemate; the remaining four on 
the top side around the after conning tower. The three 
small guns which appear in plans abreast of the middle 
funnel are 24-pounders, with the special Japanese breech, 
that is closed by a smart blow on a leather pad. Opening 
the breech is done in the usual way. 


A PECULIAR feature of the Shikishima is her bow torpedo 
tube. In our own service this weapon has been discarded 
for some time ; in the new Japanese ships it will not appear ; 
however, it was stipulated tor the Shikishima. This tube is 
protected by 6in. Harvey armour, and safe against shell 
attack before the beam. The submerged tube-rooms are 
large and lofty. The tubes themselves are the Elswick 
patent, shorter than the British submerged pattern. They 
are fitted with a newly designed breech-piece. As they are 


aeeting, each cut gin., by }in. feed, two tools on 29in. 
ameter, and two on 19in. diameter, the lathe gear and speed 
ing the same as in (a), 10°7-horse power. 


above-water pattern. Drawings and descriptions of this 
Elswick tube appeared in THE ENGINEER some months 


ago. 


who have been talking so learnedly about the failure 
of the Canopus and Ocean in the matter of speed have been 
rather premature. The Canopus has just exceeded 19 knots 
on trial; the Ocean in a basin trial gave complete satisfac- 
tion. There is no reason to believe that these ships are 
going to be “lame ducks.” 


Some time ago THE ENGINEER commented unfavourably 
on the “general idea” of the recent naval manceuvres. 
Since then an ugly whisper has been going round that 
Admiral Rawson with the hostile fleet was coma: 
supplied with some deceptive hints as to where to loo 
for the convoy. Now Le Yacht comes along with a 
leading article that should be unpleasant reading to 
the Admiralty. There is no gainsaying Le Yacht’s 
two main points: (1) that the hostile fleet would have re- 
ceived pretty full information from America as to the 
convoy’s course, and have had cruisers observing it from the 
outset ; (2) that a real convoy would have covered miles and 
miles of sea, and so been a very conspicuous object easily 
detected. It is further pointed out that following cruisers 
would have been able to inflict losses every night. 


THE new second-class cruiser Highfiyer has left Devonport 
for Stokes Bay, in order to undergo some trials. Nothing 
definite has leaked out as to how this class does at sea. In 
deference to an agitation, they were armed with 6in. guns 
entirely instead of with some 4°7in. as well, and, in conse- 
quence, are just 25 per cent. better than the Eclipse class in 
gun power, and a trifle better than the famous Takasago. 
She is, of course, a good thousand tons heavier. If the 
Highflyer type does well all round, the Eclipses will be 
rather out of it. 


By the time these lines appear the London will have been 
launched ; but notes about her are better left till next week. 
Her system of armour is quite different from that of the 
Majestic, Canopus, and Formidable classes. 


Tux Suez Canal trips of both the Powerful and Terrible 
have been countermanded; the two will now meet at the 
Cape, and perhaps stay there. The Terrible is leaving Spit- 


kept padlocked, no inspection of their interiors was possible, 
| externally they do not differ much in appearance from the 


head at the moment of writing. 
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ELECTRICITY IN AMERICAN MINES. 


Euectricity is being extensively employed in the minix 
industries of the United States. In coal mines especially, 
the owners are benefiting by its adaptability. Not only is 


this form of power used for hauling purposes, but also for | 


coal cutting, pumping, lighting, &c. We know, at all events, 
of some twenty companies which have electrical equipment, 
and it may he interesting to our readers to have some details 
of what these companies, or some of them, are doing. The 
Keeling mine, south of Pittsburg, Pennsylvania, has recently 
adopted electric locomotives. At this colliery 200,0CC tons 


of coal are handled yearly. From the pit mouth to the river | 


level, to which the coal is taken for transport, there is a fall 


of fully 350ft. The railway passes through three hills by | 


tunnels and over short intervening ravines. The tunnels 
measure 10ft. at the bottom, and taper up to a width of 8ft. 
at top, the height being 94ft. where timbered, which dimen- 
sions are sufficient to allow of the trains passing each 
other in the tunnels. The rope hauling plant formerly em- 
ployed now stands idle, 
though there used to be 
eight miles of it. This 
mine employs two elec- 
tric locomotives, each of 
26,000 lb. weight, with 
a gauge of 39in. Each 
locomotive makes a trip 
an hour, and runs at a 
speed of eight miles an 
hour, hauling a train of 
thirty cars a distance of 
three and a-half miles 
up an incline of 1 per 
cent. Each car with 
its load weighs two tons. 
The rails are 40 lb. to 
the yard. The voltage 
employed is from 250 to 
300, and there are two 
generators of 100 kilo- 
watts each. 

Then there are the 
Cumberland and Elk 
Lick Coal Company and 
the Merchants’ Coal 
Company in Pennsyl- 
vania, which have in- 
stalled electric plant, 
employing it for haul- 
ing, pumping, and coal 
cutting. The South- 
west Virginia Improve- 
ment Company has 
several electric locomo- 
tives; the Berwind- 
White Coal Mining Com- 
pany, Windser, Pa., has 
no less than eight locomotives with two 50-horse motors each ; 
the Oliver Iron Mining Company, Ironwood, Mich., has four 
electric locomotives; the Shawmut Mining Company, St. 
Mary's, Pa., six, and so on with companies in Kentucky, 
Arizona, Illinois, &c. It would be tedious to continue the 
list. Enough has been shown to indicate that this form of 
power, so useful in its flexibility and adaptability, is widely 
employed. 

We are enabled to illustrate a not unusual type of mining 
locomotive, together with its motor. This is the joint pro- 
duction of the Baldwin Locomotive Works and of the West- 
inghouse Electric and Manufacturing Company. Fig. 1 is 
a reproduction from a photograph of an electric locomotive 
owned by the Listie Mining and Manufacturing Company. 
This may be taken to represent the general form of mining 
locomotive employed in the States. It is compact in shape, 
and adapted to low and narrow entrances and tunnels. In 
design it consists of heavy cast iron sides and end 
pieces. The frame is placed outside the wheels, though it is 
quite as usual for it to be inside. Heavy wooden doors are 
laid on the top of the framesto protect the electrical mechanism, 
but these doors can be lifted to allow of inspection. The driv- 
ing wheels are of cast iron, and hammered iron or steel is used 


Fig. 2—MOTOR FOR MINING LOCOMOTIVE 


for theaxles. As shown the Jocomotive is only “ one-ended ;” 

that is to say, it can be driven only from one end. It is, how- | 
ever, just as usual to have an operating platform at either end. | 
It is driven by two motors, one of which we illustrate in | 
Fig.2, which shows how boxed in both it and its gearing is. The 
motors are separately supported by springs, and one motor 
is geared to each axle by simple reduction gearing running 
in oil. They are of the four-pole, steel-clad, enclosed railway 
type, the armatures being ironclad; that is to say, its coils | 
are held in slots below the periphery, and are secured from | 
displacement in the way adopted now-a-days in most traction — 
motors. The total weight of the locomotive is 26,000Ib., 
and it is reported to give a pull of 43001b. on the level, 
which decreases to 30001b, up a 5 per cent. incline. The 
trolley pole is reversible, and can be put in a socket on either | 
side of the frame. The locomotive illustrated, which is one | 
of the largest yet employed in this kind of work, is built for | 
a 35in. gauge; it is 38in. high, and is designed to run at a | 
speed of six miles an hour when drawing full load along the 
level. As will be seep from an examination of Fig. 1, the 


| driver has all the manipulating levers within easy reach of 
‘his hand, though his own position is somewhat cramped. 
ng The locomotive itself looks strong and capable of standing 
the rough usage which is to be expected in such work as it 


| has to perform. 


Fig. 1-ELECTRIC MINING LOCOMOTIVE 


represents 25 per cent. to 30 per cent. per annum upon the 
capital invested. 


JAPANESE ARMOURED CRUISER IDZUMO. 


Tue Idzumo, sister ship to the Asama and Tokiwa, was 
launched from Elswick yard on Tuesday last. An illustra- 
tion of her as she will appear when completed for sea is given 
on page 298, and will repay comparison with the drawings of 
her two sisters which appeared in THe ENnGINreR on April 
1st and July 8th of last year, when it will be at once 
remarked that whereas the older vessels had but two funnels, 
the Idzumo has three, and that the above water bow torpedo 
tube which was prominent in the Tokiwa and Asama is 
absent in the new vessel. For general remarks on the scope 
of these cruisers we would refer our readers to Sir Andrew 
Noble’s speech on the occasion of the launch of the Asama. 

The general official particulars of the Idzumo are as 
follows :— 


Length between perpendiculars .. .. .. .. 400ft. 
Depth .. lft. 
Draught . 24ft. 3in. 


The armament consists of four Sin. breech-loading guns 
twin mounted in barbettes; fourteen 6in. quick-firing guns 
ten in casemates, six on the main deck, and four on the 
upper deck, the remaining four being on the upper deck, 
protected by shields; twelve 12-pounder quick-firing guns, 
eight on the shelter decks, two on the main deck forward 
and two on the main deck aft; seven 2}-pounder quick- 
firing guns, four on the bulwarks and three in the military 
gl four submerged torpedo tubes, two forward and two 
aft. 
The vessel has a complete water-line belt of Harveyed 
nickel-steel armour 7in. thick amidships, reduced at the ends. 
Above this there is a citadel of 5in. Harveyed nickel-steel 
armour enclosing the bases of the barbettes and carried from 
the top of the water-line belt to the main deck. 

The barbettes are of Harveyed nickel steel 6in. thick. The 


_ casemates are of nickel steel 6in. thick. The conning tower 


is Harveyed nickel steel 14in. thick. The machinery is of 
the twin-screw vertical triple- expansion type to develop 
14,500 indicated horse-power; the speed guaranteed is 
20? knots, and the boilers are of the Belleville latest type. 
She has a bunker capacity for about 1600 tons of coal. 
Accommodation is provided for an admiral, fifty-two officers, 


| and 430 petty officers and men. 


RAILWAY STATISTICS OF THE UNITED 
STATES, 1898, 


THE annual statistical report of the Interstate Com- 


' merce Commission has recently been completed, for the 


‘asd ending June 30th, 1898, and we are enabled to give 
erewith an abstract of the summaries of this report. 

On June 30th, 1898, the total single-track railway mileage in the 
United States was 186,396 miles, there being an increase in this 
mileage during the year of 1968 miles, The aggregate length, in- 


| cluding all tracks, was 247,533 miles, the increase being 4088 miles. 


This te mileage was distributed as follows :—Single track, 
186,396 miles ; second track, 11,293 miles ; third track, 1010 miles: 
fourth track, 794 miles; yard track and sidings, 48,040 miles. The 
length of the single track operated mileage covered by railway 
reports filed with the Commission was 184,648 miles, which indi- 
cates that the mileage of the country is covered by reports in a 
substantially complete manner, : 


It may be interesting if we quote some American figures 
regarding the cost of working by electricity as compared 
| with mule haulage. We are informed that it is usually esti- 

mated that hauling by mules costs in the United States fifty 
cents a day for each mule, and that calculations based on 
, data obtained from several mines, from which the outputs 
varied from 250 to 700 tons a day, and where the length of 
track varied considerably, show that the daily expenses of 
operating with electric mine locomotives are 40 per cent. to 
45 per cent. of the cost of mule power, depending to some 
extent upon the output of the mine and the distance 
hauled. Interest on the capital invested in electric apparatus 
| must be added to the daily operating expenses, but taking 
this into consideration, it is said that the average saving 
effected by using electricity compared with mule haulage 


The number of railway corporations was 2047 . 
maintained operating pi being cliesed pes 14g 
operating roads, and 213 as subsidiary operating roads One 
operated under lease or some other form of agreement 317 Toads 
a fixed money rental, 172 a contingent money rental] ‘and on 
operated under some form of contract or control, 1 6 pe Were 
mileage covered by mergers, re-organisations; and consoli ka rated 
during the year was 7220 miles. The corresponding figure tions 
previous year was 14,834 miles, or the 

There were ninety-four roads in the hands of Teceivers, wh; 
operated 12,745 miles, and owned 9761 miles. As com » Which 
the year preceding, these figures show a net decrease of 6]]7 = 
operated, and 5133 miles owned. During the year forty.tive miles 
were removed from the control of receivers, and for eleven —_ 
receivers were appointed. Of the roads operated under roceiya, 
sbips, sixteen had an operated mileage in excess of 309 _ 
thirteen between 100 and 300 miles, and forty-eight less than 19) 
miles, 

Oa June 30th, 1898, there were 36,234 locomotives in the servi 
of the railways, or 248 more than the previous year, (Of ena 
number, 9956 are classed as passenger locomotives, 20,697 
goods locomotives, and 5234 as shunting locomotives, ae 
number being unclassified. The total number of cars of all cl . 
was 1,326,174, being an increase of 28,694, as compared with it" 
Of the total number, 33,595 were assigned to the passenger service 
and 1,248,826 to the goods service, 43,753 being assigned to th 
service of the railways themselves. The number of cars owned ra 
private companies and individuals that are used by railways in 
transportation is not covered by reports filed with the Commission 

During the year the railways used twenty locomotives and 718 
cars per 100 miles of line. It appears that 50,328 passengers were 
carried, and 1,343,906 passenger miles were accomplished 
passenger locomotive, and 42,614 tons of freight were carried and 
5,539,498 ton-miles accomplished per freight locomotive, All of 
these items show an increase as compared with those of the pre- 
vious year. 

The total equipment of both locomotives and cars was 1,362 408 
Of this number, 641,262 were fitted with train brakes, the increas 
being 115,976, and 909,574 were fitted with automatic couplers 
the increase in this case being 230,849. Practically -all of the 
locomotives and cars assigned to the passenger service are fitted 
with train brakes, and out of a total of 9956 locomotives assigned 
to this service 5105 are fitted with automatic couplers, and 32,697 
cars out of a total of 33,595 cars in the same service are also so 
fitted. Out of a total of 20,627 locomotives assigned to the goods 
service, 19,414 are titted with train brakes, and 6229 with automatic 
couplers, but out of a total of 1,248,826 cars assigned to the goods 
service only 567,409 were fitted with train brakes and 851,533 with 
automatic couplers.* The number of shunting locomotives fitted 
with train brakes was 3877, and the number fitted with automatic 
couplers was 1199. Of the total number of cars of all classes in 
service, 607,786 were fitted with train brakes, the increase during 
the year being 115,227, and 896,813 were fitted with automatic 
—— the increase in this case being 227,876. 

The number of persons employed by the railways was 874,558, 
which is equivalent to 474 employés per 100 miles of line, As 
compared with the previous year, there was an increase cf 51,082, 
The number was 956 in excess of the number in 1893, and 89,541 
in excess of the number in 1895, There were 37,939 enginemen, 
38,925 firemen, 26,876 conductors, 66,968 other trainmen, and 
47,121 switchmen, flagmen, and watchmen. A distribution of 
employés conforming to the fur general sub-divisions of operating 
expenses show that the services of 32,431 employ¢s were required 
for general administration, or eighteen per 100 miles of line: 
261,866 for maintenance of way and structures, or 142 per 100 
miles of line ; 171,600 for maint of equip t, or ninety- 
three per 100 miles of line ; and 398,907 for conducting trans- 
portation, or 216 per 100 miles of line. 

The aggregate amount of wages and salaries paid during the 
year, to more than 9Y per cent. of the persons on the pay rolls 
of railways, was £99,011,104, the increase, as compared with the 
preceding year, be £5,890,807. This amount of pay repre- 
sents 60°52 per cent. of the total operating expenses of rail- 
ways and 39°69 per cent. of their total gross earnings, or £536 per 
mile of line. 

The amount of —- capital outstanding on June 30th, 18%, 
not including current liabilities, was £2,163,710,806, which repre- 
sents a capital of £12 068 per mile of line. T'he amount of capital 
which existed in the form of stocks was £1,077,653,6)4, of which 
£853,854,343 was common stock, and the balance was preferred stock. 
The amount which existed in the form of funded debt was 
£1,086,057,142. The amount of capital stock paying no dividends 
was £712,031,048, or 66°26 per cent. of the total amount outstand- 
ing. The amount of funded debt, luding equipment trust 
obligations, which paid no interest, was £170,480,524. 

Of the stock paying dividends, 6°63 per cent. of the total amount 
outstanding paid from 1 to 4 per cent.; 7°15 per cent. paid from 4 
to 5 per cent.; 7°60 per cent. paid from 5 to 6 per cent.; 3°69 per 
cent, paid from 6 to / per cent.; and 4°54 per cent. paid from 7 to 
8 percent. The amount of dividends declared during the year was 
£19,230,578, which would be produced by an average rate of 
5°29 per cent. on stock on which some dividend was declared. The 
amount of bonds paying no interest was £105, 224,537, or 
11°34 percent. The amount of current liabilities outstanding at 
the close of the year named was £108,002 799, or £602 per mile of 
line. 

Tae regate ber of p s carried during the year 
ending June 30th, 1898, was 501,066,631, indicating an increase, 
as compared with the previous year, of 11,621,483, ‘I'he number 
of passengers carried one mile during the year was 1:3 379,930,004, 
being an increase of 1,122,990,357. The increased den-ity of 
passenger traffic is shown by the fact that in 1898 the numbzr of 
passengers carried one mile per mile of line was 72,462, as com- 
pared with 66,874 for the previous year, 

The corresponding figure for 1893, however, was 83,809. The 
number of tons of goods carried during the year was 879,006,307, 
being an increase of 137,300,361. ‘The number of tons carried one 
mile was 114,077,576,305, which, compared with the previous year, 
shows the large increase of 18,938,554,080, The number of ton: 
carried one mile per mile of line was 617,810, which is 98,731 greater 
than for the year preceding. F 

The gross earnings of the railways of the United States, covering 
an operated mileage of 184,648 miles, were £249 465,122, being 
greater by £25,047,170 than for the year preceding. The opera- 
ting expenses during the same period were £163,594,659, being an 
increase of £13,089,702 The gross earnings averaged £1351 per 
mile of line, and operating expenses £886 per mile of line, These 
amounts are, respectively, £126 and £65 greater than the corre- 
sponding figures for 1897. 

The distribution of gross earnings and operating expenses Was 
as follows :— 


1898, Incress :over 18" 

Gross varnings 

Passenger 58,804,100 3,166,918 

Express and parcels .. 5,181,616 .. .. .. 201,420 
Miscellaneous passenger 

Service® .. oo 1,444,800 .. 

Goods 175,845,540 .. 20,775,083 

. 


Miscellancous good service 36,641. 
6, 


Other earnings .. .. .. 240,756 
Total .. .. oc 249,465,104 25,047,170 
Operating expenses : 
Maintenance of way and ee 
structures.. .. 34,062,902 .. .. .. .. 2 776,111 
ofequipment 28,524,972 .. .. 8,972,501 
Conductin porta- 
General expenses .. .. 295, Decrease 960 
Total wo 168,504,655 18,089,700 


* These figures are now out of date.—Up, E, 
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F from operation, that is, the earnings remaining 
eduction rating expenses, commonly termed net 
870,109, or £11,937,467 greater than for the 
em year. The amount of income from other sources was 
‘Tho total income of the railways, £113,511,025—tho 
ei from operation and from other sources—is the item from 
inc fixed charges and other analogous items are deducted before 
which Othe amount available for dividends, ‘Taking from this 
reachi the total deductions from i , £85,447,140, leaves 
78,063 884 as the net income for the year available for dividends 


tal amount of dividends declared during the year, includ- 

ing £17,000 of other payments from net income, was £19,248,173. 

it ‘therefore appears that the surplus from the operations of the 
38,815,711. 

y The roca: of casualties to persons on account of railway 

jdents during the year ending June 30th, 1898, was 47.741. 
a aggregate number of persons killed as a result of railway 
J nts during the year was 6859, and the number injured was 
40,982. OF railway employé3, 1958 were killed, and 31,761 were 
‘ined, during the year covered by this report. With respect to 
po three general classes of employés, these casualties were 
tivided as follows: —Trainmen, 1141 killed, 15,645 injured ; 
witchmen, flagmen, and watchmen, 242 killed, 2677 injured ; 
“ther employés, 57 killed, 13,439 injured, The casualties to 
a Joyés resulting from coupling and uncoupling cars were :— 
killed, 279; injured, 6988, corresponding figures for 
the preceding year were :—Killed, 214 ; injured, 6283, ; 

The casualties from coupling and uncoupling cars are assigned 
as follows: —Trainmen, killed, 182; injured, 5290; switchmen, 
flagmen, and watchmen, killed, 90; injured, 1486; other em- 

Joys, killed, 7 5 injured, 212. The casualties resulting from 
jalling from trains and engines are assigned as follows :—Train- 
men, killed, 356 ; injured, 2979 ; switchmen, flagmen, and watch- 
men, killed, 50; injured, 359 ; other ay age killed, 67 ; injured, 
wl, The casualties to the same three groups of employés 
caused by collisions and derailments were as follows :—Trainmen, 
killed, 292 ; injured, 1367 ; switchmen, flay men, and watchmen, 
killed, 13; injured, 69; other employés, killed, 38 ; injured, 367. 

The number of passengers killed during the year was 221 and 
the number injured was 2945, Corresponding figures for the 
previous year were 222 killed and 2795 injured. In consequence 
of collisions and derailments, 72 passengers were killed and 1134 
passengers were injured during the year embraced by this report. 
The total number of persons, other than employ¢s and passengers, 
killed was 4680 ; injured, 6176. ‘These figures include casualties to 

ns classed as trespassers, of whom 1063 were killed and 4749 
were injured. ‘The summaries containing the ratio of casualties 
show that one out of every 447 employ; was killed and one out 
of every twenty-eight employés was injured, With reference to 
trainmen—-including in the term enginemen, firemen, conductors, 
and other trainmen—it was shown that one was killed for every 150 
employed and one was injured for every eleven employed, (ne 
passenger was killed for every 2,267,270 carried and one injured 
fur every 170,141 carried, Jtatios based upon the number of miles 
travelled, however, show that 60,542,670 passenger miles were 
accomplished for each passenger killed and 4,543,270 passenger 
miles accomplished for each passenger injured, 

The report repeats previous recommendations to the effect that 
reports should be secured from express companies engaged in inter- 
state traftic; from corporations and companies owning rolling stock 
which is used in interstate traffic ; and from corporations and 
companies owning dep%t property, stock yards, elevators, and the 
like; and that reports should be secured from carriers by water, 
so far as their busi is interstate trattic, 


ELECTRICAL MACHINERY ON BOARD SHIP.* 
By Mr. ALEXANDER SIEMENS, M, Inst. 

Everyboby is familiar with the great advance in comfort on 
on board ship following the substitution of electric lights for candle 
and vil lights, and it is only naturai that ever since the first 
application of electricity endeavours should have been made to 
extend its use on board ship. The first awe of the electric system 
to be developed was the generating plant, as it was very soon 
apparent that belt driving, otherwise universally resorted to, was 
not reliable enough. Asa first improvement Mr. J.S. RKaworth 
constructed rope pulleys for an endless rope which could be stretched 
while running by means of a movable guide pulley. This rope 
gear, although it avoided the danger due to the belt slipping off the 
pulleys, shared with a belt driving the serious disadvantage of 
oecupying too much yy About the same time, Brotherhood 
engines, runniog at a high speed, were first used coupled direct to 
dynamos ; but their construction at that time was not very well 
understood, and ships’ engineers greatly preferred double-acting 
engines of simple construction. ‘l'o meet their views and to econo- 
mise space Mr, Raworth constructed a friction driving gear, which 
has been extensively used, and merits, therefore, a short descrip- 
tion, ‘he dynamo is bolted to a cradle, which can rock the 
dynamo in the direction of the armature spindle, and this carries 
a pulley of compressed paper, which is driven by the fly-wheel cf the 
steam engine against which it is pressed by adjustable springs. The 
cradle ——— the dyn: m> is placed between the steam engine 
and the fly-wheel, so that the whole arrangement is very compact. 

After this gear had been in use for some time Mr. Charles Hall, 
the electrical engineer of the Peninsular and Oriental Company, 
suggested driving the dynamo direct by a Tangye engine at the 
comparatively low speed of 180 to 200 revolutions per minute. This 
type of generating plant has practically been adopted for all 
modern ships, and it may be observed in passing that direct 
driving is now-a-days recognised even in places where there is no 
want of space, as superior to belt driving for all purposes, In 
view of the contention that English practice is lagging behind 
that of other countries, it is as well to remember that at the 
pa Exhibition the two or three direct-driven sets were almost 
lidieuled by the American engineers, who confidently predi:ted 
that the O!d Country would soon drop this practice and adopt the 
American method of belt driving. As a plant typical of the 
American practice of that time, the power plant of the Brooklyn 
Trataways can bé mentioned, where Corliss compound engines 
drove a tly-wheel from which a belt 5ft. wide drives two dynamos 
on the first floor of the building. 

It isneedless to say that- direct driving is now as much in use in 
the United States as it is here, and in fact everywhere, There 
can therefore be little doubt that the type of generating plant 
‘dopted on board ship has reached a stage in its development 
which, no doubt, will be improved, but will not be materially 
altered, When electricity was introduced on board her Majesty's 
ships some inconvenience was caused by the magnetic ticld of the 
ilynamosaffecting the ships’ compasses incases where iron bulkheads 
pe ge to be near the dynamos and extended to the neighbour- 
ot of the compasses. In order to guard against eventualities 

that kind, it is now usual to employ iron-clad dynamos on the 
_ For the same bag the distribution of the 
: tricity is in most cases effected by the double-wire system, the 

Ow and return being laid side by side to all points of utilisation. 

conductors form the most valuable part of the electric 
F ye through being easily adapted to the scanty accommoda- 
bein on board, readily —* without danger arising from their 
an damaged, when t 7 are properly fitted up, and easil 
allts to ascertain that they are in working Suc 
a les contributed not a little to the speedy introduction of the 
i a light, but they are still more appreciated for the distribu- 
a of power, The larger the ships are, the more it becomes 
ecessary to supplement manual labour by mechanical power, and 


pa is a trite saying that modern ships are nothing but machine 


* British A‘sosiatlon, Section G, abstract. 


Until lately it was usual to drive all this auxiliary machine’ 
by small steam engines or by bydraulic power, and this 
necessitated a network of piping al] over the ship, which 
is difficult to arrange neatly, and which gives endles3 trouble 
through leakage. In addition, there are waste products from 
all the auxiliary steam ines, and their disposal requires 
additional pipes and complications. All this inconvenience is 
avoided by employing electric motors ; and for certain purposes, 
where the load on the motor does not vary much, they have been 
generally introduced. That their use has not been more extended 
is due to the difficulties which arise from variations in the lead on 
the auxiliary machinery. 

bap the case of a winch, it frequently happens that the strain 
on a cable increases sufficiently to stop the movement of the winch 
altogether, and this would cause the current through the electric 
motor to rise to a dangerous extent, It is impracticable to protect 
the motor by a fuse, as the interruption of the circuit through the 
blowing of the fuses would allow the strain being taken off the 
winch, and in most nautical operations it is necessary to keep the 
strain on, There are two methods in use to overcome this diffi- 
culty, one is to employ shunt-wound motors, running continuously, 
and ——— the winches, &c., through friction clutches ; and the 
second is to employ special cut-outs in connection with series- 
wound motors, Ky these cut-outs the current through the 
motors is not interrupted altogether, but if the winch or 
other machinery is stop so that the current becomes 
excessive, the main circuit is interrupted and a by-pass only left, 
in which sufficient resistance is inserted toallow only the maximum 
safe current to pass, As an example of the first method, a steer- 
ing gear and rudder indicator may be mentioned, which are con- 
structed on similar lines, the indicator being, so to speak, a 
working model of the steering gear. A shunt-wound electric 
motor replaces the usual steam engine, and turns the main shaft 
of the steering gear backward or forward by means of clutches, 
which are actuated by currents sent from the bridge. The current 
through the magnets actuating the clutches is interrupted auto- 
matically by the movement of the rudder head, and a new impulse 
is wanted from the bridge before the steering gear will move 
again. I'or the convenience of the quartermaster, the contact- 
—- apparatus on the bridge is designed in the usual shape of 
a small steering wheel, so that it does not differ externally from 
the wheel used with steam steering apparatus. On the rudder 
head a similar contact apparatus is fixed, which controls the 
solenoid clutches of the rudder indicator on the bridge, which is, as 
stated above, a working model of the steering gear, and shows the 
quartermaster the exact position of the rudder head. Such an in- 
dicator has been in use on the s.s, Faraday for some time, and has 
given complete satisfaction, so that it is contemplated to substitute 
the corresponding electric steering gear for the present steam 
— gear as soon as room can be found fer larger generating 

ant. 

q Here again appears an obstacle to the introduction of electric 
motors on board, and it can only be overcome by designing the 
engine-rooms for the accommodation of powerful eléctsic generat- 
irg plant. ‘There is every indication that this requirement is now 
being fully recognised, and that in future it will be possible to 
utilise electric motors in connection with all auxiliary machinery, 
and the absence of all pipe work outside the engine-room and 
boiler space will greatly ircrease the safety and ccnvenience of 
working ships, Sometimes it has been suggested that the main 
engines of a transatlantic liner should also be worked by electri- 
city, either on the plan adopted by Mr. Heilmann for locomotives, 
or by means of accumulators. Although this may seem feasible at 
first sight, our present knowledge is not sufficiently advanced to 
make a practical test of either suggestion. Marine engines are 
the lightest per horse-power that are constructed ; it would there- 
fore not be so to put smaller engines on board to generate 
electricity than those now used to drive the propellers direct. It 
is therefore self-evident that the Heilmann system cavnot be 
economically applied for the main engines of ships, Equally im- 
possible would it be to use accumulators for driving electric motors 
connected to the propeller shafts, as their weight would greatly 
exceed the capacity of the ship. This is easily shown by the con- 
sideration that a 6000-ton ship, propelled by 8000 indicated horse- 
power, will take about 150 hours to cross the ocean, equal to 
1,200,000 horse-power hours, 

Fairly efficient accumulators give about 10 watt hours per pound 
of their weight, so that a horse-power hour can be obtained for 
75 lb, of accumulators. The ship in question would therefore 
have to load about 40,000 tons of accumulators for the trip across 
the Atlantic. No doubt there are further discoveries in store 
which will enable future electricians to attack the problem of pro- 
pelling large ships electrically for long distances ; for the present 
it has only been proved to be an advantage to drive electrically 
the auxiliary machinery on board ship. 


REPORT OF SCREW GAUGE COMMITTEE OF 
THE BRITISH ASSOCIATION, 1899.* 


IN the year 1882 a Committee of this section was appointed to 
determine a gauge for the various small screws used in telegraphic 
and electrical apparatus, in clockwork, and for other analogous 

urposes. This Committee reported to the section in the succeed- 
ing years, 1883, 1884, and proposed that a certain system of screw 
threads, since known as the British Association screw threads, 
should be recommended for adoption by users of small screws in this 
country. The system is identical, except in one small point, with 
that used in Switzerland and associated with the name of Professor 
M. Thury. ‘The series consists of twenty-six threads, numbered 
0-25, having diameters from 6 mm. down to ‘25 mm., and is so 
closely graduated that only in exceptional cases can any size be 
required intermediate between two of the set. The form of the 
thread has proved to be well adapted for practical purposes, and 
screws made on this system have come into extensive use among 
Eoglish manufacturers of small mechanica) apparatus. It hasbeen 
adopted by several Government departments, who have imposed 
its use upon their contractors. 

In the year 1895 representations were made to the section, and 
some correspondents of the technical papers urged, that the value 
of this system was prejudiced by the fact that purchasers of British 
Association screws and screwing tools could not rely on obtaining 
from manufacturers goods which were interchangeable with one 
another. This raised at once a question which had not been closely 
considered by the 1882 Committee, viz., the mode of determining 
whether any given screw of a particular number is or is not a fair 
representation of the form laid down by the British Association 
specification. ‘The present Committee wereappointed at the Ipswich 
meeting to deal with this point, and, with some additional members, 
have sat at intervals up to the present time. 

In 1896 an interim report was presented to the section at the 
Liverpool meeting, in which the problem of the mode of gauging 
small screws was discussed at length. The principal conclusion 
reached at that time was that as no means exists of examining a 
nut or female screw, the efforts of the Committee should be directed 
to obtaining accurate plug or male screws for use as gauges, and 
combs or chasers, 

During the three years that have elapsed since this report was 
made, the Committee have been in communication with different 
firms, and principally with the Pratt and Whitney Company, of 
Hartford, U.S.A., a firm enjoying the very highest reputation for 
work of the kind the Committee desired to secure. inding that 


# paet of a committee consisting of Sir W. H. Preece—chairman— 
Lord Kelvin, Sir F. J. Bramwell, Sir BH. Trueman Wood, Major-General 
Webber, Colonel Watkin, Messrs. Corrad W. Cooke, R. E. Crompton, A. 
Strvh, A. T e Neve Foster, C. J. Hewitt, G. K. B. Elphinstone. T. Buckney, 
E. Rigg, C. V. Boys, and W. A. Price—secretary—appvinted to consider 


this firm were prepared to undertake the production of gauges and 
tools for the British Association screw threads on the same lines as 
they have adopted with the American and Whitworth threads, the 
Committee have been satisfied to leave the matter in the hands of 
the company till they should ascertain whether they could produce 
the desired result, and have given them all the information, speci- 
fication, &c., that were possible. Within the last two months the 
Pratt and Whitney Company have submitted to the (‘ommittee 
specimens in hard steel of male and female gauge pieces of threads 
Nos, 3, 7, and 13. The three male screws of these sets have been 
photographed by Colonel Watkin on a large scale, and have been 
measu’ by Mr. H. J. Chaney, Superintendent of the Standards 
Department of the Board of Trade. 

The Committee believe these gauges to be sufficiently accurate 
for practical requirements. ‘The materials of which they are made 
—hardened steel—should enable them to stand much use without 
injury. Their finish and general workmanshipare exceedingly good. 
The Committee, through their secretary, have expressed to the 
Pratt and Whitney Company their satisfaction with these gauges, 
and have been informed, in reply, that a higher degree of accuracy 
may be expected in the future. They are still in correspondence 
respecting the specifications of limits of error and other details 
concerning their production on the cial scale. The manu- 
facture and sale of these gauges by the Pratt and Whitney 'om- 
pany appear to realise the object set before themselves by the 
committee—viz., to assist the extension of the use of the British 
Association system of screw threads by making generally available 
accurate means for their verification. 

While recognising the excellence of the form of the British 
Association screw thread for mechanical purposes, the Committee 
feel strongly that the difficulty of producing the form to the degree 
of accuracy desirable for the best class of work, and specially for 
gauge pieces, is a serious drawback to its value. Colonel Watkin’s 
photographs show very clearly that the best ——— in the most 
experienced hands that the Committee could find have failed to 
produce even single specimens of first-rate accuracy. The letters 
addressed to the secretary of the Committee by Mr. George M. 
Bond, manager of the standards and gauge department of the 
Pratt and Whitney Company, as well as the high reputation of his 
firm, leave no room for doubt that very great care has been taken 
to secure accuracy in these specimens. A considerable number of 
gauges made by English firms of good standing have beenexamined 
b - Committee, and have in every case shown errors of the same 
character as, though usually to a much greater degree than the 
specimens submitted by the American firm. 

From several sources, and especially in Mr. Bond’s letters, it has 
been urged on the Committee that although the difficulties of con- 
structing these gauges of a very high degree of 7 are practi- 
cally insuperable, screw threads of a fiat-ended form can be produced 
with great exactness. A photograph taken by Colonel Watkin of 
a fine screw taken from an instrument made by Messrs. Brown ard 
Sharpe shows that this is certainly the case. 

The American, or flat-ended, form of thread appears to be rapidly 
establishing itself in France and Germany, Judging from the 
reports we have received of the French and Zurich conferences, 
and we understand that it is entirely employed by the French 
Admiralty, and by several of the French railway companies, These 
reports refer, it is true, to screws of larger sizes than are included 
in the range of the British Asscciation and Prefessor Thury’s 
systems. The conclusions of the recent conference at Zurich, 
which adopted the flit-ended thread, were expressly limited to 
screws of more than 6 mm. diameter, the extreme upper limit of 
our system. But so far as the easy production of accurate form is 
concerned, arguments which apply to large screws apply with 
greater force to small screws ; while a form which is suitable for all 
screws above 6 mm. cannot be wholly unsuitable for screws below 
that limit. The Committee, moreover, were informed Ly one of 
their number that he has used screws of the American form in sizes 
corresponding with some of the smaller numbers of the 
British Association series, and has found them perfectly satis- 
tactory. Current conceptions of the possible and desirable limits 
of accuracy in mechanical construction are rapidly advancing, and 
while we recognise the value of the work of the Committee of 1882, 
in estab‘ishing a generally accepted thread, we are dissatistied with 
a standard form for a piece so important as a screw which is open 
to the serious objection referred to above. 

We recommend that this ( »mmittee shal] be reappointed for the 
purpose of corsidering whether the British Association form of 
thread for small screws should be modified. 


AIR BRAKES FOR TRAMCARS.—Many of the long electric tramways 
operated by heavy double-bogie cars which run at high speed have 

@ cars equipped with air brakes, or small air compressor on the 
car charging the reservoir, and stopping or starting automatically 
when the pressure in the reservoir reaches certain minimum and 
maximum pressures, An independent or storage system is, how- 
ever, being introduced. An air compressor at the central power. 
station charges a main reservoir at a pressure of 250 Ib. to 300 lb., 
and this is connected by movable hose pipes, with storage tanks 
on the cars, From the storage reservoir the air passes through 
a reducing valve to an auxiliary reservoir, the pressure in which 
is 30 lb., and from this it is admitted to the brake cylinder as 
necessary. Each car has two storage reservoirs, with a total 
capacity of 36 cubic feet. The brake is pressed on or cff by air 
pressure, and the force of application can be very closely 
regulated. The advantages are in the saving in weight on the 
car, the unpleasant noise and vibration of compressors on the car, 
and the greater economy of a large central compressing plant. 
One railway has twelve long double-bogie cars equip with this 
braking system. With 35 cubic feet of air at 200 lb. pressure a 
car made 228 stops on a run of 96 miles, the time being 6 hours 
20 minutes, ard the line being in a hilly district. Oa the return 
the pressure in the large reservoirs was 40 lb. The time for con- 
necting, charging, and disconnectirg the car at the central station 
is but thirty seconds, and this is done while the conductor is making 
his report for the trip. The application of the brake is «ffected 
and controlled by a threc-way valve, 


THE NortHAMPTON INsTITUTE,—We have received from the 
principal of this institution a prospectus of the a ts, 
educational and social, which have been arranged for the session 
1899-1900, Although well known to most people in the metro- 
polis, the excellent features of this establishment may not be sv 
popular as they deserve to be outside the London area, It is con- 
ducted so as to form a technical, social, and recreative institute 
for both sexes, and is available for the use of S, iates, 
and students, on very inexpensive terms. The members and 
associates can only be admitted between the ages of 16 and 25. 
In connection with the mechanical engineering and metal trades, 
besides a commodious lecture-room and drawing - oflices, this 
department is provided with workshops for practical instruction, 
furnished with modern hand and power tools for iron and wood 
work ; a mechanical laboratory containing testing machines of 
various kinds, and apparatus for teaching practically the funda- 
mental laws underlying the constructive crafts ; a smithy, a car- 
penter’s and a pattern-maker’s shop, a plumber’s shop, a sheet- 
metal worker's shop, a brass-finishing shop, and an instrument 
maker’s shop for electrical and other instrument makers. In the 
engine-room, in addition to a high-speed Willans engine, direct 
coupled to a dynamo, is a new slow-speed engine, driving another 
dynamo of about the same output by means of ropes. From these 
dynamos the lighting circuits of the Institute are fed; and they 
also supply energy to the various shops, in which an extensive use 
is made of electric motors, instead of running long and wasteful 
lines of shafting from the engine-room. Both engines will be 
available for experimental work, but the slow-speed engine will 
be specially titted with subsidiary apparatus, to enable important 


means by which practical effect can be given to the i-tr. duction cf the 
screw gauge proposdd by the Association in 1884. 


experiments in the details of engine practice to be made. The 
Jastitute is situated in St. John-styeet-road, London, E.C, 
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STAR DRILL FORGING MACHINE. river, a navigation pass 130ft. long next to the lock, and a 
— | weir 140ft. long, separated from the pass by a pier 12ft. wide, 
THE process of forging by hand and sharpening or repairing | and terminating in an abutment on the left bank. We are 
star rock drills forms a very important item in the cost of | only interested in the navigation passage, because it is across 
working mines where hard rocks have to be attacked. It is | this that the bigger movable dam is erected; but there is a 
with the object of decreasing this heavy expenditure by the | similar dam of smaller size across the weir. The bed rock at 
use of mechanical means that the forging machine illustrated | this point is 3ft. below low water at the lock, 14ft. below at 
by a woodcut and a sectional drawing on this page has been | a point 50ft. away, and 16ft. below at the pier. To construct 
designed. A very few words of explanation will make its | the foundation for the dam a wooden cofferdam was built in 
action clear. It consists essentially of a steam or air cylinder | the river and the enclosed area excavated out. Fig. 1 shows 
in which works a piston. Near the front end of this cylinder | a cross section of the pass and the dam. The needle is on 
are four radial guides, in which hammers or blocks of cast steel the upside. The under waterworks are partly of masonry 
carrying the fluting tools slide. An inspection of the drawing | and partly of white oak; the manner in which the wood is 
will show at once the manner in which these four blocks are ' fixed, and its position, can be seen in the section. The 
timber against which the feet 
of the needles rest projects 5in. 
above the tier of cut stone on 
the upside. This stone, which 
is protected by iron sheeting, 
is sloped to suit the angle that 
the needles make with the 
vertical. 


The superstructure of a 
dam consists of two parts; 
: a row of trestles placed parallel 

: " with the current, turning on 

LA | castings fixed to the floor, and 
connected with one another 
aE. when they are upright by bars 
and a bridge, and needles placed 
close together ontheup-stream 
side, resting on a sill at the 
bottom, and on the connecting 
bars at the top. When not 
in use the needles are removed 
to a safe place for storage, 
and the trestles are lowered to 
the floor, where they are pro- 
tected from injury by the sill. 
In the piers at Louisa which 
we are describing there are 
thirty-one steel trestles placed 
4ft."apart. They are 15ft. 2in. 
high, havea base of 9ft. 104in., 
and weigh 1140 lb. The width 
on top is 3ft. Sin., and the 
bridge is 3ft. 2in. wide. At AA 
Fig. 1, the trestle is attached to 
the floor bracket by pins which 
allow it to fold down side- 


driven together simultaneously by a system of levers when | ways behind the sill. A bar hinged at the foot level 
the piston moves. The bar to be worked on is held by an| to each trestle so as to swing horizontally forms the 
adjustable vice in the right position, and fed forward by a | upper support of the needles, and connects one trestle with 
ratchet mechanism, and the action of the dies forms its end | another when all are standing. The end of this bar opposite 
into the + section. The V-shaped cutting edge or bevel is | to the hinge is formed into a hook which engages with a pro- 
given by a tool or “dolly” attached to the end of the piston- | jection on the next trestle, and is held in position by a cranked 
rod. It has two V grooves crossing each other in its face, ' bar, which can be turned when desired to liberate the tie. 


PALMER’S DRILL FORGING MACHINE 
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which is caused to impinge upon the end of the star, thus pro- ; The sheet iron bridge along the top of the dam serves also to 
ducing the desired conformation. The fluting tool and the | attach one trestle to the next. 
dolly act, it will be observed, alternately. The drills are made In a frame bolted into the head of each trestle is 1 com- 
at one heat, and the time per drill is about three minutes. bined ratchet-and-chain wheel turning on a horizontal axis. 
The machine is the invention of Mr. Palmer, and is made | Over this wheel a chain runs from one end of the pass to the 
by Harvey and Williams, Limited, Huntingdon. | other. One end is fastened to the last trestle and the other 
| is wound on a chain crab located on the lock wall. By 
| means of a pawl dropping into the ratchet the rolling of the 
| chain wheel may be stopped, and when this occurs the trestle 
A MOVABLE DAM. | is attached to the chain, and the winding of the crab will 
move it as desired. When it is desired to lower the trestles 
Tue problems which the engineer has to face in dealing the support bars are first all released, the floor section of the 
with the rivers and waterways of America are frequently | end trestle is unhooked, and the crab turned backward ; the 
peculiar. The streams are not such streams as we know in | trestle, being pushed by an attendant, pulls the chain as it 
this country, where nature has worked to a far smaller scale, | goesdown. When it has proceeded, say, 4ft., the pawl of the 
and the traffic is of a sort with which we are but little if at | next trestle is dropped by the attendant, and it becomes 
all acquainted. A case in point is the improvement of the | attached to the chain. The releasing of the floor locks the 
Big Sandy River in West Virginia. This river is formed by | pawl in the ratchet so that it cannot come out while the 
the junction of the Levisa and Tug rivers; it is twenty-six trestle is down. To proceed with the lowering the next floor 
miles long, and flows into the Ohio at Catlettsburg. As long | section is released and the next trestle starts down. As more 
ago as 1878 improvements were projected to facilitate push | chain is unwound, other trestles are attached, and several 
boat navigation and rafting ; in 1880 the scheme was modified, | will thus be under way at the same time. 
and in 1890 the construction of adam which would form); To raise the dam the chain is wound over a chain wheel 
pools in both forks of the river was well advanced. But the | on the crab and falls into a recess provided for it. The first 
shipping interests of the river objected to this scheme, and | trestle is brought up and an attendant standing on the wall 
after the matter had been again considered, it was decided to | grasps the floor, which rests on the chain, and raises it a few 
construct a movable dam of the Poiree needle type, and this | inches. This raising depresses the opposite end on to the 
was eventually built. It is the only dam of the kind in the | point of the pawl, lifting it out of the ratchet and allowing 
United States, and is claimed to be the highest and tightest | the wheel to turn, thus releasing the trestle from the chain. 
of its sortin the world. A carefully-written description of it | The pawl is held out of the ratch t by an automatic device 
appeared ina recent issue of the Engineering Record, from | which drops under it. Aseach trestle comes up it is released 
which we take the liberty of borrowing the details which | from the chain by the attendant standing on the floor of the 
form the basis of this article. | last one raised and slightly elevating the end of the floor 
The whole work consists of a lock on the right bank of the | section just coming up. The floor section is then hooked to 
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the neighbouring trestle while the crab men indi 
thus the entire mancuvre may be performed withen 
ping the crab, and the winding in of 4ft. of chain cach te 4 
brings a trestle into place. The method of lowerin Poe 
— will be sufficiently obvious. 8 the 
e needles are of white pine, they are 14ft, 3; 
thick at, the bottom, and at. the top, 
when wet 265 lb., and are suitably ironed. When not i ; 
they are stored on a special boat designed for the leg 
Originally the needles were put in position by hand but the 
following method has been in use since 1898, A seri the 
light frames having upright slats or rods resting on re - 
at the bottom and egainst the trestles at the top are pl ne 
across the entire pass. Just above the water level — 
stage at which it is proposed to place the needles, each fr : 
carries a little shelf resting in the middle ona trigger, the 
downstream end of which is held in place by an upright ley "1 
The two ends of the shelf are supported on hinges connectes 
to the frame. The simultaneous throwing of these leve 
when the needles are standing on the shelves, will telean, 
the triggers and permit the shelves to revolve and drop th 
needles into the water, when the slats or rods of the fons 
will prevent their being carried over the sill and wil] guide 
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them into place. All the triggers can be released simul. 
taneously by means of a chain connecting them. 

For use in removing the needles there is a handle at the 
top of each needle. A chain much longer than the length of 
the dam is passed along the upstream side of the needles, and 
is fastened to each of these handles by a snaphook. The end 
of the chain is fastened to a line leading to the engine of the 
needle boat, which is anchored well upstream. The engine 
draws in the chain pulling the needles away from the dam, 
the length of slack chain between two needles being such 
that one needle is entirely free before the next one is started. 

When the river is very low leakage through the dam 


becomes a serious matter, and the needles are then pressed 
up close by means of jacks. Sawdust, grass, &c., are put 
into the water above them, and soon work into and stop up 
This dam has been raised eleven times since its opening, 
and has been up a total of 309 days during the seasons of 
1897, 1898, the first of which it was in position 142 and the 
latter 89 days consecutively. Its operation has been mpl 
fied with experience, until it requires much less labour an 
attention than formerly, and its manceuvres have been per- 
formed without difficulty, delay, or accident of any kind. 
The work has been in charge of Mr. B. F. Thomas, 
M. Am. Soc. C.E., as resident engineer, and the trestles and 
other parts of the work have been constructed from his 


designs. 


Nort British Raitway Company.—The report of the 
British Railway Company for the half-year ending J “ag 


shows the recei from passengers, parcels, mails, | 
£762,782, an rao over the receipts in the same period of 7“ 
year of £30,106. The receipts for merchandise, minera S, “ 
live stock were £1,206,249, an increase of £59,463 miscelems 
receipts, £49,695, an increase of £3320 ; total receipts, £2,0 d 
an increase of £92,889. The total expenditure fot the — 
period was £991,456, an increase of £50,050. The chief — 
the increase were locomotive power, £29,853 , and traffic i a 
£15,695. A dividend at the rate of 3 per cent. per a = 
the ordinary preference stock, and cent, per annu vod 
the ordinary stock, the same as for the corresponding pe nd is 
of last year, will be paid. The balance carried forwa 


£1451. 
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THE NICLAUSSE WATER-TUBE BOILER.* 
By Mark Rosinson, M, Inst, C.E. 
ch interest has been shown by the English public in the 

5 question of water-tube boilers for warships, that the Presi- 
jeat’s uest for a paper upon the Niclausse boiler has carried 
with it the force of a command, though the writer could have 
wished that the request had come a year later, when a fuller and 
more instructive paper might have been possible. The Niclausse 
oiler, which differs ina marked degree from all other water-tube 
boilers, bas so good a record that no one can afford to overlook it 
who desires to form a judgment on the broad question of water- 

tube boilers versus shell ilers. In describing the Niclausse 
oiler, however, it is not the object of the present paper to 
discuss the broad question referred to, for in the writer's opinion 
the time is past for defending either the water-tube boiler, or 
those who have adopted it. It has “‘come to stay,” and it will 
surely, and not slowly, displace the shell boiler in at least the 
majority of cases in which eg omen steam isemployed. The 
shell boiler has merits which will long ensure to it the support of 
many whose action is not determined for them by conditions of 
weight, space, or quick steam raising. But the cases in which 
these conditions may be disregarded will continually grow fewer, 
and already they rule in so many that the question whether 
water-tube boilers have established their position is really past 

ument. Emphatically the conditions referred to rule on board 
warships, and the Admiralty deserves nothing but credit for 
its bold action in adopting the Belleville boiler, and in defend- 
ing it against a vast quantity of unintelligent, and sometimes 
malicious, criticism—much of it based, perhaps, upon the once 
well-established, but now happily discredited doctrine, that what- 
ever the Admiralty does is pretty sure to be wrong. The Belle- 
yille boiler may not be perfect—it is one object of this paper to 
show that there is a better one—but it has at least given results 
which could have been obtained in no other way, or only by 
adopting designs which, six or seven years ago, had no sufficient 
pres of successful use behind them. The case is different 
now, but the Admiralty shows its willingness to test rival designs; 
and if in the meantime it adheres to its original choice, that is 
no more than most prudent users would do, 

There are four typical water-tube boilers before the public, all 
so well known, the work of such distinguished men, and so com- 
mercially successful, that there can be no harm in referring to 
them by name. The Niclausse is a fifth, and it is typically 
different from all the others, 

The first type is the Babcock and Wilcox boiler, which has been 
used for land installations to a great extent, but less so for marine 
wtk, It consists of a large steam and water drum, running from 
back to front. At each end is an arrangement admitting of the 
connection of a number of large and nearly vertical tubes, of 
square section and peculiar form. These are called ‘‘ headers,” 
and each pair, back and front, is connected by a number of slightly 
inclined straight tubes, arranged vertically over each other. At 
the front end all these tubes are expanded into holes in the front 
header; at the back end into the back header. Small access 
doors, or covers, are provided in the headers opposite to the hori- 
wntal tubes, ‘The fire is under the tubes. The water circulates 
by descending from the back end of the drum down the back 
headers. It passes from these by the inclined tubes—slightly 
rising—to the front headers; up these into the drum. The 
latter is exposed to the hot gases beneath, but only after they 
have parted with most of their heat. It will be observed that 
the tubes are firmly fixed at both ends, and that if some of the 
tubes, say the lower ones, expand more than others, there must 
be deformation somewhere. Under ordinary temperatures the 
success of the boiler is, however, undoubted, The tubes discharge 
the steam and water below the water level in the drum ; they are 
“drowned ” tubes, 

Another boiler which works with ‘‘drowned” tubes is the 
Yarrow boiler, the success of which in small war vessels—and, it 
is now claimed, in large ones also—has been very marked. The 
drum runs from back to front, as in the Babcock boiler, and the 
tubes, which are straight and of small diameter, are expanded 
directly into it, in two groups, one on each side, so that the 
boiler with its tubes forms an inverted V. All the tubes of each 
group are expanded at the lower ends into a flat-sided horizontal 
drum, just below the fire level ; the fire is between the two bottom 
drums, In this boiler, as in the Babcock, the tubes are held fast 
at each end, but there is obviously a greater elasticity of struc- 
ture, and the boiler is stated to be capable of extreme forcing 
without any trouble arising from unequal expansion. The circula- 
tion is from the upper drum downward, either by special large 
“down-comer” pipes, or by the outer and less heated tubes of 
each group, and up again by the small tubes, or those of them 
which are nearest the fire. It will be noticed that the steam is 
delivered into the drum very equally throughout its length. 

The well-known Thornycroft boiler has a somewhat similar 
arrangement of upper and lower drums, but the tubes are curved, 
thus adding materially to their length and heating surface, and 
making unequal expansion a matter of small importance. But an 
important difference is that the tubes are not ‘‘ drowned,” they 
deliver into the drum above the water-line. There is thus no 
natural circulation through the tubes, only when the water level 
is artificially raised in them by the conversion of part of the con- 
tained water into steam, when the contents are of course violently 
ejected, and are replaced by other water coming in from the lower 
drum, The steam space of the drum is thus to some extent filled 
with a mixture of water and steam, but there are special arrange- 
ments for separating them, which are said to be effectual in secur- 
ing ordinarily dry steam. The name “foaming boiler” has been 
applied to this class of generator, not in any sense of disparage- 
ment, or to suggest that they do not or cannot give dry steam, 
but to distinguish them from boilers which return the steam to the 
reservoir beneath the water-line, leaving it to escape from the sur- 
face of the water into the steam space, in the usual way. 

The last typical boiler, the much-discussed Belleville, is also of 
the “foaming ” class, There is a transverse drum, with a number 
of * ts” depending from it, each consisting of a number of 
straight tubes, of large diameter, coupled together so as to form 
4 continuous zigzag tube, from the bottom immediately over the 
fire, to the point of delivery into the drum ; the tubes which form 
the element reach from back to front of the boiler. Water is 
brought to the bottom of the zigzag by a separate down-comer 

mthe drum, To use an electrical phrase, the tubes forming 
each element or group are ‘‘in series,” not ‘in parallel ;” hence 
the water follows a very long course in its complete circuit from 
the drum and back again, “ht cannot be delivered into the drum 
gain as water with mere steam bubbles in it, but—as from the 
shorter but much smaller tubes of the Thornycroft boiler—it is 
delivered into the steam space as foam. It will be seen that there 
1s great elasticity in the tion of the tubes ; unequal expan- 
Sion cannot be of much importance.+ 

As regards evaporative efficiency, there is no reason why one 
boiler should be much better than another, for tubes can be multi- 
Plied to give any desired ratio of heating surface to fire-grate, and 
hd the combustion arrangements, the air supply, &c., are not good 
— particular boiler, there is no reason why they should not 
be made so, As regards the Belleville boiler, where an increase 
in the number of tubes only adds to the length of the course 
sacerned by an existing circulation, it is possible than an addition 

the heating surface, taking effect only at the upper end of the 
course, where the water has already taken the shape of foam, if 
hot of steam merely, may have little effect in increasing the 
evaporation, though it may help to dry the steam, but in all the 


* British Association - Section G. 


t Mr. Robinson's paper was illustrated b 
y several diagrams, with all of 
be our readers are quite familiar, and we have therefore not repro- 
‘uced them.—Ep, E, 


other pi vm an increase of heating surface, ¢.¢., in the number of 
tubes, adds to the number of complete circuits in operation. 

The most obvious advantage of the Niclausse boiler lies in the 
practical details of the tube connections, The tubes pass com- 
pletely through the headers from back to front, the result being 
that the headers are greatly relieved from pressure upon their 
front and rear surfaces ; so far as the area of the tube goes the 
pressures are self-contained. The excellent hold obtained by pass- 
ing the tube completely through the header also ensures its being 
well supported horizontally, even if the rear end is entirely free. 
If the tube were merely expanded into the rear face of the header 
the whole pressure against the inside of the rear end of the tube 
would be borne by the rear face of the header, already weakened 
by the holes cut in it for the tubes ; by carrying the tube through 
the front as well, the front and rear faces of the header have to 
carry only the pressure acting upon the areas not cut away for the 
tubes—a very important advantage. Again, if the tube were only 
expended into the rear face, the temporary or accidental removal 
of support from its far end would leave it supported, inst a 
great leverage, only by the very short piece eae into the 
thickness of the header wall, and it is difficult to believe that with 
pala the tubes could long be kept tight in the 

eader, 

If the Niclansse tubes were expanded into the header, both 
front and back, they would no doubt have a firm attachment, but 
the removal of a tube would be a serious and costly matter, and 
it is not certain that both joints would keep tight together, when 
different parts of the header were exposed to varying tem- 
peratures. 

The Niclausse tubes are not expanded in place, nor are they 
screwed in. ‘They are formed with cones, which are simply 
pushed with very small pressure—little more than ‘‘hand-tight” 
—into coned holes, the front cone being a little larger than the 
rear one, so that the latter may pass through the hole which 
receives the front cone. The cones are specially shaped, so as to 
possess a certain elasticity, which is no doubt the secret of both 
cones keeping tight at the same time, under all conditions of 
temperature and pressure. The writer must confess that he took 
a great deal of convincing, at first, as to the permanent tightness 


Figl. 
TRIAL OF A NICLAUSSE BOILER FOR 
TORPEDO BOAT “ TEMERAIRE.” 
Date September, 1596. et 
Duration of trial 


Ibs. of water evaporated per Ib. of Mar 
coal and at 212° 


| 
Ibs. of water evaporated per Ib. of 24+ bees : | 
coal under actual conditions ! 
| 
| 
Ae the 3 


Steam pressure in Boiler, above at- ¢ 
mosphere 


Ibs. of steam evaporated per sq ft Y44 
of Heating Surface | 


Draught at base of Funnel, in inches 73 | 
of water i | | 


| j 
Feed temperature, Fahrt. 


i 
Ibs. of Coal burnt per sq ft. of grate 44 Sie 66s a7 


Proportion of Heating Surface to Grate Surface 43°85 : 1 
Weight of Boiler per sq. ft. of Heating Surface 143 ibs. 


of these double-coned joints; but the complete success of the 
system, after years of use, leaves no room whatever for question. 
It should be added that a somewhat similar joint connects each 
header with the drum, admitting of easy removal and replace- 
ment. 

The tubes have theoretically a tendency to blow out towards the 
front, owing to the slightly greater area of the front hole, but the 
friction of the cones in their seats is enough to overcome this, To 
be on the safe side, however, a bar or cramp is arranged on the 
front of the header, to hold the tube in its place under all 
circumstances, * 

We have thus the following state of things:—(a) The only parts 
of the boiler exposed to high temperature are the tubes. 
(b) These tubes can all be withdrawn from the boiler without 
difficulty, and without injury, and in a very short time. (c) They 
can be immediately replaced by other interchangeable tubes, and 
thus a system can be instituted for withdrawing, examining, and 
thoroughly cleaning all the tubes in succession, and at regular 
intervals of time. In a large vessel with many boilers one boiler 
can be lald by for a day while all its tubes are changed. On the 
next occasion the tubes taken out of the first boiler can be put 
into the next one, the tubes from the latter being similarly 
reserved for examination at leisure. One spare set of tubes 
enables all to be changed in succession. Where there are few 
boilers, or one only, the ordinary night stoppage, or stoppage on 
Sunday, may be utilised for changing a few tubes each week, 
until all are gone through. (d) The examination and replacing of 
tubes is conducted entirely from the front of the boiler. 

About thirty-five of the small Paris steamboats, the ‘‘ bateaux 
Parisiens,” are fitted with Niclausse boilers, and in these there is 
a regular system of removing the tubes once a month for clean- 
ing. It is said that since 1893, when the first boat was fitted, no 
tube has had to be condemned. It is also stated that equally 
satisfactory experience has been gained upon a line of powerful 
tugs — upon the river Rhone, of 1000-horse power each. 
Boilers for four of these were ordered in 1894, and when two 
others required boilers in 1898, the Niclausse type was again 
selected. 

The inclination of the tubes, and the fact that the rear ends are 
closed, renders it impossible to empty them of water by merely 
blowing-off the boiler. When it is desired to empty a boiler fre- 
quently, the difficulty is easily surmounted by the use of a recently- 
designed small hand pump or syringe. The inner tube is taken 
out and the long nozzle of the pump inserted into the outer tube, 
which it empties in two or three minutes, 

In the development of the Niclausse boiler there has been a 
constant tendency to reduce the size of the. tubes, with the most 
satisfactory results. The land boilers of large size were originally 
fitted with tubes of 100 mm. diameter (about 4in.), and smaller 
boilers and those for marine use with tubes of 82 mm, (about 3}in.). 
Tubes of 100 mm. are now given up, and are replaced as a rule 
by the 82 mm, size. The greater handiness of the latter tube, in 


"* Here follows in the original a full description of the boiler 
which contains nothing 


regard to removing and replacing, is very marked, and seems out 
of all proportion to the real difference in size and weight. For 
small war vessels tubes of 40 mm. (about 1,%in.) have been intro- 
duced. The French torpedo cruiser Fleurus, of 4000 indicated 
horse-power, which has lately passed through trials reported to 
be very satisfactory, has such tubes. Boilers having tubes of the 
same size have also been supplied to the torpedo boat Téméraire, 
of 1500 indicated horse-power, and in a trial of one of these boiler: 
it was stated that combustion was maintained for ten hours at the 
rate of 400 kilos. per square metre of te (about 82 lb. per 
uare foot) without producing any bending cf the tubes. The 
iclausse boiler in this instance showed itself as an express 
boiler, comparable with any other small-tube type ; yet it differed 
from the boilers in the e vessels in nothing except in havi 
all its parts smaller and still more easy to handle, and in a muc 
less total weight per horse-power. It is difficult to see why the 
small tubes should not ultimately be adopted in cruisers and in 


Fig2. 
Trial of a Niclausse Boiler. 
Torpedo-Boat Type. 


Dates (1897). 
Duration of Trial. 

Lbs. of Water evaporated per Ib. Ja 

of coal, from and at 212° ‘ ee 
Lbs. of Water evaporated per Ib. }o 1s 

of coal under actual conditions 

Ne 


Temperature of gascs above Boller 
Tubes, Fahrt. 


Los. of Steam evaporated per sq. 
ft. of Heating Surface 


Pressure in Ashpit, inehes of water Te 


Feed Temperature, Fahrt. re 


%.3 


| | 
Lbs. of coa! burnt per sq. ft. of yo? gt 
Proportion of Heating Surface to Grate ... 60:1. 
The weight of Boiler per sq. ft. of Heating Surface, 10°85 Ibs. 
On the 22 July the Boller was run for 10 consecutive hours, burning 82 Ibs. of coal per hour 
per sq. ft. of grate, with satisfactory results. x 


battleships, as wall as in torpedo vessels; it may be said that 
everything tends that way. ; 

Fig. 1 summarises the results of trials of one of the Téméraire 
boilers, tested on shore in the summer of 1897. By this and many 
other trials it has been proved that the Niclausse boiler bears forc- 
ing extremely well, the rate of evaporation per pound of coal not 
falling off nearly so — as might be expected when the rate 
of combustion is very high. Fig. 2 gives similar particulars for 
the trials of another boiler with 40 mm. tubes, and Fig. 3 records 
trials made in 1895 by Messrs. Humphrys and Tennant at Dept- 
ford with a small boiler of Messrs. Niclausse’s own make, having 
82 mm. tubes. It is to be remarked that the Niclausse boilers of 
the Téméraire replaced locomotive boilers, with the result of a 
great saving in space in the boiler room. 

The first warship fitted with the Niclausse boiler, the Friant, 
whose trials took place in 1894, may still be cited as one of the 
most successful examples of the application of water-tube boilers, 


Fig 3. 
TRIAL OF A NICLAUSSE BOILER BY 
M. M. HUMPHRYS TENNANT & CO., AT DEPTFORD PIER, 
LONDON. 


Lbs. of water evaporated per Ib. of coal under 
aetual conditions 


Steam pressure in Boller, above atmosphere ... 


Total coal burnt per hour, Re 


Total water evaporated per hour from and 


Feed temperature, Fahrt. + 


Lbs, of coal burnt per sq. foot of grate 


During the ‘‘grand manceuvres” of 1898, and after three years’ 
active service, she was ordered by Admiral Besnard, the Minister 
of Marine, suddenly, and without pre tion, to undertake a six 
days-and-nights’ continuous run at 16 knots, to be followed imme- 
diately by 15 hours at 17 knots. The Friant is reported to have 

q through this — and, perhaps, unprecedented test 
with absolute success. It will be noticed that the trial of the last 
15 hours, itself a fairly severe one, even if prepared for, had to be 
undertaken not only without — ut immediately follow- 
ing upon a test extremely well calcula to develope defects, if 
any existed. At the conclusion of the 15 hours’ run she was 
pon aoe into port for complete examination of the boilers. The 
tubes were tested by a straight-edge and were found free from 
bending or from any deterioration. Another remarkable experi- 
ence was that of the Government tug Menhir, of horse power, 
whose boilers were ordered in 1893. It is stated that the boilers 


were left without examination, suns aucune visite, for a 
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which covered no less than 7000 hours under steam. The tubes 
were then removed without any difficulty, showing that they re- 
mained straight, and were found otherwise in good condition. 

After the trial of the Russian gun vessel Horabry, and during a 
passage from Kronstadt to St. Petersburg, in the presence of the 
representatives of the Russian Admiralty, a demonstration was 
given to show the advantage of the extremely short time required 
for removing and replacing a tube or tubes. It is reported that 
one of the boilers was blown down, three tubes removed and re- 
placed by others, and pressure got up again in 35 minutes from 
the time the operation was commenced. It is conceivable that the 
eet to effect such rapid repairs might make the whole difference 

tween the loss and the safety of a valuable ship. It is certain 
that ge is no other boiler in which such an operation would be 
possible, 

It is well known that the Belleville boiler has been much im- 
proved by adding a feed-heater to it, or rather an economiser, 
virtually a second small boiler on the top of the other one, through 
which the feed passes on its way to the boiler. When the rate of 
combustion is high, the gases pass up quickly through the nest of 
tubes, and escape with too much heat left in them. By adding 
the so-called feed-heater a space is provided—between the boiler 
proper and the heater—in which the s can complete their 
mixture with the air supplied to the ieee, ana, if necessary, can 
start a fresh combustion of gases which might otherwise escape 
unburned. Whether this fresh mixture of the gases be required 
or not, there are, at any rate, the additional tubes to extract heat 
from the escaping gases, and so far a clear gain in economy—the 
more so as the heater contains only comparatively cool water, able 
to extract heat from gases not themselves hot enough to do much 
ng to tubes meng steam and water at the temperature of 

a aed steam. The success of the Belleville feed-heater is 
therefore easy to account for. 

The question has naturally been raised whether an analogous 
addition would benefit the Niclausse boiler, and experiments 
have been tried which have afforded a negative, or almost 
negative, result, when working at the moderate and economical 
rates of combustion desirable for commercial purposes, When 
working with forced combustion, however, there is naturally a 
falling-off in efficiency, and the addition of further heating 
surface by an economiser then adds materially to economy. But 
no one looks forward to a high rate uf forced combustion for other 
than short periods, and the question arises whether it is worth 
while to spend so much money, and add so much weight, for the 
sake of improving economy upon rare occasions only. If a ship’s 
boilers will, with reasonable economy, give the ordinary cruising 
power required, and yet not be very wasteful when forced, it 
may be better to allow them to waste a little coal upon the rare 
occasions of chasing, &c., than to encumber her at all times with 
larger and more costly boilers, scarcely, if at all, more economical 
in ordinary use. The further question arises whether the cost 
and weight of the feed-heaters, put into additional boilers without 
feed-heaters, would not give more value, by almost equally 
improving the economy at low powers, and perhaps at the 
original full power as well—by allowing each boiler separately 
to be more lightly worked—while enabling the maximum power to 
be still further increased. 

A boiler plus an economiser is no doubt the ideal steam- 
generating plant. As compared with a boiler alone, it is com- 
parable with a compound engine ; it utilises the heat in stages, 
though not for the same reason. But even on land, where space 
is comparatively unimportant, and weight usually of noimportance 
at all,and where economiser tubes can o kept clean by mechanical 
scrapers, the — economiser is an exceptional addition. On 
board ship the conditions would seem naturally to exclude it. If 
a boiler, without economiser, but with a suitable provision of 
heating surface, can give within from five to ten per cent. of the 
evaporation per pound of coal achieved by another boiler with 
economiser, at full power, it will probably be found to answer 
the warship designer’s purpose by far the better of the two, seeing 
that it will generally be used at a power which reduces its defect 
of economy to a minimum, and that on those rare occasions when 
the defect is at a maximum, the superior lightness of the boiler 
without economiser—or the greater number of such boilers the 
ship can carry on the same weight—may be of vital importance to 
the safety of the ship or the success of a battle. 

The decision must evidently depend upon a careful balancing of 
all the various conditions, including the special aptitudes of the 
particular boiler design. For instance, in the Belleville boiler, as 
already mentioned, an addition to the number of boiler tubes one 
above the other may produce less effect than in the Niclausse, 
where all the tubes are filled with water, and have similar 
a as heating surface, differing only in the amount of heat 

ey are exposed to in the gases. In the Belleville boiler the 
upper tubes largely, perhaps solely, contain steam, and though 
useful for drying the steam, it is probable that their value as 
heating surface is much less than that of the tubes which are 
charged with water. An addition to the upper steam tubes may 
therefore be of small value. On the other hand, it may not be 
convenient to increase the lower or water tubes, and thus add to 
the length of the nearly horizontal water-column through which 
the rising steam bubbles have to force their way, unaided by any 
natural circulation in the water. In such a case it may be better 
to reduce the number of boiler tubes—as has been done—and to 
add ‘‘ feed-heater” tubes, charged with water only, above. 

Messrs. Niclausse, of Paris, the patentees and makers of the 
Niclausse boiler, carried out some highly interesting experiments 
to test the comparative evaporative value of the successive stages 
of tubes, reckoning from the bottom upwards, They constructed 
a special boiler, containing twenty-four tubes, two wide by twelve 
high ; there were therefore twelve stages. Each stage delivered 
its steam per and was separately supplied with feed- 
water, the quantity being measured. Subject to the reservations 
which have always to be made when reasoning from the results of 
experimental apparatus to those which may be obtainable in 
practice, there can be no doubt that the results, which were 
perfectly consistent throughout, are of high value and interest. 

The tests were carried out at rates of combustion varying from 
101b. per square foot of grate, up to 611b., and the remarkable 
result was ootained that the proportionate evaporation in each 
stage of tubes was almost exactly the same at all rates of com- 
bustion. The first, or lowest, range of tubes, directly exposed to 
radiant heat, evaporated nearly one-quarter of the whole; the 
first three rows, nearly one-half, It is to be observed that the 
first three rows by themselves gave 7'5 square feet of heating 
surface for each square foot of grate. The first six rows—giving 
a ratio of 15 to 1—evaporated nearly two-thirds of the whole. 
The last or uppermost row evaporated about 3} per cent., and 
the law of decreasing efficiency was plainly deducible, so that the 
value of additional stages could easily be estimated. Needless to 
say, it was small, When an additional row of tubes adds, say, 
but 34 per cent. to the efficiency of a boiler, it is evident that 
the designer must take many things into consideration before 
incurring this additional expense and weight; but it is also 
evident that he has, in the results of these exhaustive and com- 
= experiments, an invaluable criterion of design to enable 

im to meet the almost intinitely varied conditions which affect 
the use of boilers in practice, 

The Niclausse boilers have been fitted in, or ordered for, the 
following warships or other Government vessels, The year named 
is that in which the order for the boilers was given :— 


France— 
Friant . Cruiser .. .. .. .. 9,000-H.P. 1892 
Menhir .. 500 ,, 1898 
Elan... Despatch vessel .. 500 ,, 1895 
Decidée.. Gun vessel .. .. 1,000 ,, 1897 
Témeéraire Torpedo boat 1,500 ,, 1897 
Fleurus.. .. .. .. Torpedo cruiser 4,000 ,, 1897 
Requin.. .. .. .. Tronclad . 1897 


Polyphéme .. 500 ,, 1898 
Kléber .. .. Armoured cruiser 18,000 ,, 1898 
Gueydon . Armoured cruis r 20,200 ,, 1898 
Hercule 500 ,, 1898 
Zélée Gun vessel 100 1898 
Marceau Battleship 14,000 ,, 1898 
Suffren Battleship 16,500 ,, 1898 
Davout Cruiser 9,000 ,, 1899 
Condé Armoured cruiser 20,500 ,, -. 1899 
Gloire Armoured cruiser 20,500 ,, 1899 
And several boilers for dockyard — and for auxiliary use on board 
ip. 
Italy— 
Garibaldi . Armoured cruiser «. 14,000-H.P. 1898 
Ferruccio .. .. .. Armoured cruiser . 14,000 ,, 1898 
Margherita .. Armoured cruiser 19,000 ,, 1898 
ussia— 
aryag.. . Cruiser Building / 20,000 ,, -. 1898 
Battleship f in America {15,000 ,, 1898 
Cristobal Colon .. Cruiser .. 14,000 ,, 1896 
Pelayo . Battleshi 9,000 1897 


And several boilers for dockyard — and for auxiliary tise on board 
ship. 
United States— 


Battleship 16,000-H.P. .. 1898 
Besides two large armoured cruisers for Russia, already enumerated, 
building at Messrs. Cramp's yard, Philadelphia. 

Argentine Republic— 

Presidente Sarmiento — 2,000-H.P. 1897 
Turkey— 

Messoudje Battleship 11,000 ,, 1899 
Germany— 

Freya Cruiser 0,000 ,, 1899 

Gazelle .. .. Cruiser .. 7,000 ,, 1899 
Great Britain— 

Seagull... .. Torpedo gunboat .. 3,000 ,, -. 1895 


On land the Niclausse boiler has had great success, chiefly, of 
course, in France, where it has been installed in many large electric 
light stations, factories, &c., and its use for such purposes in- 
creases rapidly. In the list of warships it will be seen that Great 
Britain figures only for one small vessel, the order having been 
given to Messrs. Humphrys and Tennant so long ago as 1895, As 
the Seagull’s boilers were supplied at the end of 1896, it is un- 
fortunate that the trials are still in progress—not having com- 
menced, in fact, until 1898, It will be remembered that other types 
of water-tube boilers are under trial in ships of the same class, 
and it is perhaps to be regretted that vessels of a larger class were 
not selected for comparative tests of such importance. The 
engines of these ships are believed to differ amongst themselves so 
largely, in economy and in other respects, that no decisive con- 
clusion can be drawn from results into which the efficiency of the 
engines enters at least as largely as that of the boilers. In the 
case of the Seagull the trials were suspended for months owing to 
the necessity for alteration in the engines. Owing to the various 
delays which have occurred, the Niclausse boilers in this vessel 
cannot be brought to final trial until they are more or less obsolete 
in pattern. It is believed, however, that they have given very 
good results, but hardly such as might be expected from boilers of 
the most recent design. 

The English manufacturers of the Niclausse boiler have installed 
a certain number in England in electric light stations and else- 
where, as well as in their own works, with the result of confirmin; 
their most favourable anticipations. It was only to be mean 
that use under novel conditions would show the way to improve- 
ment, and the experience of four years has led to many modifica- 
tions in details. It has also led the manufacturers, who are 
engine builders as well, to decide upon the erection of separate 
works of very large capacity in the neighbourhood of Chester, 
where the Niclausse boilers will soon be made with all the advan- 
tages of the best and most modern plant and arrangements, 


AUSTRALIAN NOTES. 
(By a Special Correspondent.) 

ENGINEERING matters in these Colonies are steadily progressing, 
and work that a few years ago had to be ordered from England is 
now being done in the Colonies. Mort’s Dock and Engineering 
Company, Sydney, recently turned out a record casting ; half 
the entablature of the steamer Newcastle, which had to be renewed 
on account of the vessel breaking her shaft, was made, The total 
weight of iron used for the cast was 20 tons. 

Another large work on hand is the supply of 80 miles of piping 
for the Coo!gardie water supply, which is in hand by a Sydney 
firm—Messrs. G, and C. Hoskins, in conjunction with Mr. Mephan 
Ferguson, of Melbourne. In connection with this work it is stated 
that the former firm is obtaining all the plates, about 40,000 tons, 
from the Carnegie Steel Company, Pittsburgh, while Mephan Fergu- 
son has placed his orders as follows:—Thyssen et Cie., 10, 
tons ; Action Gesellschaft der Dellinger, 9000 tons ; Phcenix Actien 
Gesellschaft des Bergbaus, 7000 tons ; Gewerkschaft Trille, Funke, 
and Co., 6000 tons steel plates, 

Sydney yards are now turning out all the ferry boats that are 
required in the district. Up to now it has been necessary to im- 

rt the engines from home, but this work will probably be done 
ae in the future, as a test will shortly be made between the 
local and imported work on two ferry boats now on the stocks ; one 
will be fitted with engines from a well-known firm in Scotland, the 
other boat is to be fitted with engines supplied by the Mort’s Dock 
and Engineering Company, ee: 

From the report issued by the Mines Department, the value of 
mineral products won during the year 1898, in the Colony of New 
South Wales, amounted to £4,866,997, a net increase of £139,723 
upon the value of the minerals won in 1897. The aggregate value 
of mineral products of the Colony to the end of 1898 was estimated 
to be £127,895,852. The largest increases were in gold, silver, and 
coal; and the decreases in silver lead, copper, tin, and opal. The 
decreases in these minerals were in no way due to the depletion of 
the deposits, but to the severe drought, which affected all parts of 
the Colony, and very seriously hampered all classes of mining. 

A substantial increase in the gold yield was confidently looked 
forward to from the dredging operations recently started in the 
Colony. This new form of mining in New South Wales has 
received much attention from investors, and large reaches of the 
rivers have been taken up for dredging purposes. To Mr. C. L. 
Garland is due the initiation of this class of mining in New South 
Wales. 

The number of miners employed in gold mining during 1898 was 
19,919, showing a decrease of 1367 compared wi . 

The past year has been a record one so far as the output of coal 
is concerned, the quantity raised being 4,706,251 tons, or 322,660 
tons in excess of the output for 1897. During the year, 1201 gold 
leases —— 8782 acres ; 221 mineral leases, representing 
7834 acres ; and mining on private land leases, representing 
2573 acres, were cancelled. 

In view of the proposition to light the city of y mera with 
electric light, the city council has asked the lout neral—Sir 
Julian Salamons—to recommend an expert to advise the council 
on the best system to be adopted. The Agent-General has recom- 
mended Major Cardew to the council to visit Sydney for this 
purpose, 

At the annual meeting of the Sydney Chamber of Commerce, 
the president quoted the shipping statistics for the port of Sydney, 
showing the growth of trade since the inauguration of the Sydney 
Chamber of Commerce. For the year 1825 the value of the trade 
was as follows:—Inwards, 24,559 tons; outwards, 22,688 tons; 
total, 47,247 tons. For 1898 they were, inwards, 3,464,867 tons ; 
outwards, 3,455,061 tons, total, 6,919,928 tons. The value of 


commerce in 1825 was: Imports, £300,000 ; exports, £100,000; 


total, £400,000. In 1898 the value was, imports 
exports, £27,648,117 ; total, £62,101,677. 

A trial of the seeming capabilities of the various cl 
colonial coal has been made on H.M.S, Royal Arthur, The ot 
sumption per indicated horse-power was as follows :—Wegt hg 
N.Z., 2°07 1b.; Metropolitan, N.S.W., 2°43 1b.; Lithgow, N 
2°49'lb.; Collie, W.A., 3°35. 

The Arbitration Court in New Zealand is kept very busy sett 
disputes. They had recently had under reviewa disputeaffecti ting 
iron moulders, and havegiven the following award: (1) That jou = 
men shall not work more than 46} hours a week, employers te vk 
the daily hours of labour. (2) Overtime shall be paid at the a 
of time and a-quarter for the first two hours, and at the rate of _ 
and a-half afterwards, and double on statutory holiday, (3) Journ sf 
men moulders other than plate-moulders shall be paid 1s ld ' : 
each hour’s work, (4) Plate-moulders to be paid in no cate lee 
than at present paid in Wellington for work of that class in 
Journeymen considering themselves incapable of earning minimas 
wage may agree in writing to accept a less wage under certain 
conditions. (6) Apprenticeship five years; no indentures Deces 
sary. (7) Proportion of apprentices to journeymen, one to three o, 
fraction of three. (8) Existing arrangements as to apprentices ea 
to be prejudiced, (9) Apprentices’ wages: First six months, jg 
per week ; second six months, 7s. 6d.; second year, 1(s,: third 
year, l5s.; fourth year, £1; fifth £1 5s, (10) Aggregate 
penalties not to exceed £500. (11) Preference to be given to 
unionists under certain conditions, 

The report of the General Manager for Tasmanian Railways js 
— to hand, dealing with the results of working for the year endip 

ecember last. 

The railways as a whole returned 1°03 per cent. over and aboye 
working expenses, 

On June 18th, 1898, the North-East Dundas tramway was opened 
for traffic, and a considerable traffic has been carried over it, 4 
synopsis of working for the year 1898 is given below, with compari. 


son for 1897 :— 
1898. 1807, 

Total cost of lines open for traffic .. £8,585,040 .. £8,526,822 
Average cost per mile open £8189 A £8302 
Total miles open for traffic.. .. .. 4274 4244 
Average miles worked during the year 445} 432} 
.. 2s 178,180 £166,883 
Working expenses... £141,179 £128,544 
Profit on working... .. .. .. .. £87,001 £38,289 
Working expenses to revenue, per 

Profit on working per £100 of cost .. 1°03 1:07 
Earnings per mile worked... .. .. £400 £386 
Expenditure per mile worked .. £317 £297 
Earnings per train mile ‘ 4s. 8°17d. 4s. 4°34d, 
Expenditure per train mile.. 8s. 8°50d. 3s, 4°38d, 
Passengers carried, number 617,643 €03,530 
Goods carried, tons 235,096 229,620 
764,938 
Average receipts per ton per mile for 

goods and mineral traffic .. .. 81d. 171d, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


MEMBERS of the engineering and machinery trades are beginni 
to inquire for supplies of material to last them through the forth- 
coming quarter. Sellers are asking a slight advance upon last 
quarter’s contracts, pointing out that fuel will be dearer because 
of the 24 per cent. advance in miners’ wages in October in the 
federated area. It is also expected that ironworkers’ wages in 
Staffordshire will shortly be advanced, as the result of the bi- 
monthly ascertainment of the accountants to the Midland Iron 
Trade Wages Board, which, it is anticipated, will show an 
advance in selling prices. It is noted, in this connection, by 
the Midland ironworkers that a movement for a wages advance is 
taking place among their colleagues in Scotland, who have, it is 
noted, preferred a formal request for an advance of as much as 
10 per cent., on the contention that they are paid less than the 
North of England men. Marked bars are quoted £9 10s., and the 
second e of the “list” houses £9, whilst with respect to 
unbranded iron, the Unmarked Bar Association stil! adhere to 
£8 10s. as their minimum quotation, and more is occasionally 
obtained. A good deal of hoop iron is going abroad at about 
£9 5s. for serviceable qualities and £9 15s, for best. 

The South African section of the galvanised sheet department is 
entirely upset by the war scare. Midland merchants who have 
orders to fill are undecided whether to give them out to makers or 
not, and the rise in freights is interfering greatly with shipments. 
Galvanised corrugated eum of 24 gauge are quoted £13 10s, to £14 
f.o.b. Liverpool ; whilst plain black sheets, singles, for use by the 
galvanisers are quoted £8 lds, to £8 17s. 6d.; doubles, £9 to £9 10s.; 
and trebles, £9 12s, 6d. and £10. There is a good deal of business 
being done with Australia, and the last mails bring satisfactory 
reports of the trade improvement there, and of the consequent 
growth in the demand for materials. Supplies of pig iron are said 
to be scarcer in Melbourne than for some years past, and there is 
a dearth of sheet zinc in the Melbourne market, supplies having 
had in some cases to be procured from a neighbouring Colony to 
satisfy the requirements of local consumers. The price has reached 
£40 per ton there. Bar iron at Perth has pv Hrsate by rapid strides 
to £10 10s, per ton. All the metal markets are indeed reported 
very firm at the principal business centres in Australia and New 
Zealand, especially with regard to copper, brass, and spelter, and 
the recent higher prices are well maintained. These cheerful 
colonial advices are ioning much satisfaction among English 
merchants and manufacturers, 

Staffordshire steel is being produced in large quantities, both on 
home and foreign account. It was reported on ’Change that 
Birmingham and South Staffordshire merchants have recently 
received orders from the agents of American 
for the supply of considerable quantities of steel of good 
quality for fire-proof floors, and for other building purposes, the 
reason assigned being that steel caunot be obtained ear i, enough 
in the States. Mild steel bars at makers’ works in the Midlands 
are quoted £8 to £8 10s., steel plates, £9 to £9 5s,; and girders 
and angles, £7 15s. to £8 5s, For Bessemer blooms and billets £6 
to £6 5s. is asked, and for Siemens £6 5s, to £6 10s. ; 

Pig iron is in good demand at recent prices. Staffordshire 
cinder forge is quoted 62s, 6d. to 67s, 6d.; part mine, 70s. to 
72s, 6d.; all mine, ordinary, 73s. to 80s,; and best ditto, 85s. to 
87s. 6d. Northampton and Derbyshire descriptions range from 
66s, to 70s, 

The Cannock Chase Coalowners’ Association have resolved to 
advance their prices 1s. per ton on coal and 6d. on slack from 
the 1st of Suleber. Leicestershire coalowners, who raised prices 
1s, on the 1st September, have declared a further advance of 6d. 
per ton. 

Copper is unsettled, with a tendency towards weakness, by 
reason of the political tension as to the Transvaal, Cash and near 
dates are quoted £76 8s, 9d., October prompts £76 12s, 6d., and 
three months £76 15s., with buyers a little under. F 

The new line which the London and North-Western Railway 
Company has opened up recently from Parsley Hay to Ashboart 
is about to have a practical extension in the form of a new lig 
railway from Hartington to Leek. The Leek and Manifold Valley 
Light Railway will extend from Hulme End, about one mile a4 
Hartington, to Waterhouses, where it will join the No 
Staffordshire Railway, thus forming a connection between Har- 
tington—Hulme End—Leek, and the Potteries, There is also4 

robability that this light railway will be continued from Water 


ouses up the Manifold Valley, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


anchester.—Just at present there is quite a remarkable con- 

+ between raw material on the one hand, and finished material 
ontheother. Whilst prices of both finished ironand steol aresteadily 
moving upwards, makers of pig iron and hematites are varely main- 
taining their position, and that they hold to recent quotations, in 
face of the persistent keen underselling by merchants, is mainly 
due to the fact that they have still orders on their books that are 
taking away their production. The lowest-cut prices which are 

‘st now current in the market are, however, for delive 

just 

next year, and no doubt the threatening Transvaal outloo 

js producing some effect on the market, but business 

of this description is purely a speculative gamble. Admit- 

‘ng that requirements for home consumption have for the present 

touched their maximum, and of this, as intimated last week, there 
are indications in some of the large iron using branches of industry, 
there is little likelihood of any excessive supplies of iron for a con- 
siderable time to come, and certainly very little iron from the 
United States can be looked for ; whilst, on the other hand, there is 
a probability of an increasing export demand both for raw and 
finished material, In the meantime warrants are eee being 
manipulated by a strong London syndicate, which, I am informed, 
js steadily taking them up as soon as they come down to a favour- 
able point. 

The lessening pressure of new work coming forward in the engi- 

neering trades, to which I have previously made reference, is 
ually being admitted more generally, but it is still exceptional 
where there is as yet any sufficient falling away to make itself 
appreciably felt as regards present activity, and in most depart- 
ments establishments have ample work on their books to keep them 
fally going into next year. As to lubour questions, I may mention 
that during the month the patternmakers in the Amalgamated 
Society of Engineers at St. elens have secured an advance of 
1s. per week. In the mid-Lancashire district the wages dispute 
with the smiths and strikers is stil] interfering considerably with 
operations at engineering works ; but no doubt some settlement 
will be arrived at when Lord James makes known his decision with 
to the points submitted to him in connection with the 
wages question, affecting the engineering trades in Bolton and 
surrounding districts. In the meantime the provisional advance of 
1s, per week has, I hear, been paid in non-federated as well as 
federated shops. 

The employment returns of the Amalgamated Society of Engi- 
neers are of much the same satisfactory character as those of other 
unions given last week. The Society has less than 2) per cent. of 
its total membership on benefit, which is a slight reduction on last 
month’s returns ; whilst locally the proportion is about the same, 
with trade reported as ‘‘ well maintained,” and a continued call 
for patternmakers and tool fitters. 

It can scarcely be said the market here shows any real improve- 
ment in the demand either for pig iron or hematite. There was, 
perhaps, more inquiry stirring on the Manchester ’Change meet- 
ing on Tuesday, but the actual business put through continues 
extremely small, and it is only in exceptional cases that makers 
report transactions of any moment, whilst merchants still com- 
plain of the absence of buying, most of them underselling to 
secure any orders that are just now to be got. For the most 

makers remain firm, as they are well sold, and under no 
present necessity to press sales, This applies especially to local 
and district makers, who are holding to the full rates they 
have been quoting recently. For Lancashire foundry pig 
iron, 77s. 6d., less 24, remains the nominal quotation for 
Lancashire foundry, with Lincolnshire, for which there is a 
fairly good inquiry, not quoted under 71s. 6d. net cash, and special 
rices ranging as high as 77s, to 78s. asked for some brands of 
rbyshire, delivered Manchester. Forge qualities are in active 
request, and now that finished ironworks are getting into more 
regular operation, their requirements—which have recently been 
restricted by frequent stoppages owing to the great heat, and also 
to the irregularity with which the men have been working—will 
necessarily increase. Prices show a tendency to harden, Lancashire 
forge qualities being quoted about 72s, to 72s. 6d., less 24, and Lin- 
colnshire 70s. 2d, to70s. 8d. netcash, delivered Warrington, Middles- 
brough iron is steady, and with decreasing stocks the probability is 
that prices may move upwards ; for delivery by rail Manchester 
average quotations are about 75s. 10d, to 76s. 4d. net. For Scotch 
iron prices in the open market still show the irregularity noted last 
week, and quotations vary quite 3s. to 4s, per ton. Delivered 
Manchester docks there are sellers at about 75s. 6d. to 76s. 6d. 
for Eglinton and Glengarnock, whilst other quotations are as high 
as 78s. 6d, to 79s., and a medium between these two extremes may 
be taken as about an average market basis, Quotations for 
American pig iron are for the present practically withdrawn until 
it is seen what quantities are likely to come over. 

In the finished iron trade a strong inquiry is reported all round, 
and there is a general upward move in prices. Circulars have 
been sent out by the Lancashire makers announcing an advance of 
5s, on bar iron, making the basis £8 10s, delivered either Man- 
chester or Live 1, and for North Staffordshire bars the minimum 
is now £8 15s, delivered Manchester, A similar advance of 5s. 
5 ton is also announced on iron hoops, bringing the basis to 

lis. f.0.b. Liverpool, and £8 17s. 6d. for random to £9 2s, 6d. 
for special cut lengths delivered Manchester district. Sheets also 
are dearer, good qualities being quoted £9 17s, 6d. to £10 delivered 
Manchester, 

The position of the steel trade shows no material change, except 
for a hardening tendency in manufactured material. Hematite 
makers still quote about 85s, 6d. to 86s. 6d., less 24, for No. 3 
foundry, but they are undersold in the open market, and are not 

king much new business. Billets continue to harden, and are 
quoted £6 10s, to £6 12s, dd., net delivered Manchester. Steel bars 
are firm at £8 as the minimum for Lancashire makes, up to 
£8 12s, 6d, for special qualities. For steel hoops prices have Coon 
advanced 10s, = ton, making the basis price £9 10s, Boiler 
ee oop about £9 10s, to £9,12s, 6d., delivered Manchester 
_ Following the upward move by makers in finished iron and steel, 
it is expected that the Merchants’ Association will, with the close 
of the week, put up their stock prices 10s. per ton. 

As I anticipated in my last notes, the month is closing witb a 
| some upward move in prices for all descriptions of fuel. The 

cashire Coal Sales Association, at a meeting held on Tuesday, 
decided to advance round coals 1s., and burgy and slack 6d, per 
sa the higher prices to come into operation on October Ist. Phe 
leading Manchester colliery concerns also, on the same day, came 
8 general arrangement to put up, with the close of the month, 
fool Rie “ round coal 10d. per ton, and engine classes of 
a In view of this upward move in prices there has been a good 
pac of buying going on, which has been more than sufficient to 
© away the output of the collieries, notwithstanding they are 
ad generally working five to six days per week, The increased 
uying has been most noticeable in house-fire qualities, as in 
oon to the extra requirements that come upon the market at 
b — of the year, buyers have naturally been anxious to get 
in their supplies before having to pay the higher prices, Common 
— coals continue in brisk request for steam and forge purposes, 
= with the increased quantity now going away for domestic 
purposes there are necessarily lessened supplies for manufacturing 
ae remente, Engine classes of fuel are also in pressing demand, 
onl Withstanding an increased production of slack owing to the 
th tged re uirements for house-fire coal, supplies are not more 
a barely keeping up with the demand, Current quotations at 

e ’ mouth remain at 11s, 6d. to 12s. 6d. for best Wigan Arley ; 

“i lls, Pemberton four-foot and seconds Arley ; and 9s, 6d. 
anree house coal; 8s. 9d. to 9s. 3d. for steam and forge 
; 6s, 94, to 7s, 3d, for best slack ; 6s, to 6s, 6d. for medium; 


and about 5s. 6d. for common sorts, These prices are, however, 
in most cases subject to delivery during the present month, and 
cone for the retail house-coal business, any unexecuted orders 
will cancelled by the coalowners, and only renewed at the 
higher prices, 

For shipment there is a fairly good business coming forward 
generally, with prices tending upwards, ordinary qualities of steam 
coal ranging from 9s. 9d. to 10s, 3d. delivered ports on Mersey, 
and about 10s, to 10s, 6d. High Level, Liverpool, or Manchester 
Canal, 

fith regard to coke, furnace descriptions are, if anything, a 
trifle more plentiful, with prices scarcely so strong as they have 
been recently. It can hardly be said, Leseonn that there is any 
quotable giving way, the average prices remaining at from 18s. 
to 20s., with foundry cokes strong at the full rates that have been 
ruling recently, good qualities readily fetching 26s, to 27s, at the 
ovens, 

Barrow.—There is a very steady tone in hematite pig iron, and 
the week’s business shows quite a full average of sales, There is 
still a good demand from American buyers, and the home require- 
ments are still very large. Indeed there is every prospect of a 
steady continuance of industrial activity in the iron trade, and 
makers are fully sold forward. The furnace damped down at 
Millom last week, owing to the scarcity of water, has again been 
put in blast, and the two furnaces damped down at Askam are now 
— making iron. This brings the furnaces now in blast up to 

, as compared with 41 in the corresponding week of last year. 


able, and all the drawings were preserved in another part of the 
building. -The loss is covered by insurance, and business is carried 
on as usual. The works were recently purchased by Mr. Ambrose 
Firth, of the Brightside Foundry, and are in course of being amal- 
gamated with J. C. and J. S. Ellis, Norfolk Foundry, in one con- 
cern, under the name of the Brightside Foundry and Engineering 
Company, Limited. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue continued unsettled character of the warrant market, due 
in a great measure to the uncertain but threatening intelligence 
regarding our relations with the Transvaal Republic, hampers 
regular trade very materially, as consumers and other buyers are 
holding off until they can see their way more clearly. Prices, 
however, are more satisfactorily maintained than might have been 
expected, but that is because makers are not pressing iron for sale. 
As a matter of fact the orders booked are so numerous that 
little of the iron that will be made during the next six weeks or 
two months will be available for sale. most every circumstance 
that could affect business is in the highest degree favourable, and 
there are no indications of the prosperous times coming to an 
early termination. The excellent news from the United States is 
strengthening the position of producers here, more especially as 
the Americans are buying iron in this country on account of the 


Makers are quoting 75s, to 77s. 6d. for mixed Bessemer . 
and warrant iron is 74s. 8d. net cash sellers, 74s. 7d. buyers. Stocks 
of iron during the week have been decreased by 779 tons, and now 
stand at 232,436 tons, or an increase since the beginning of the 
year of 56,547 tons. 

Iron ore is in brisk request, and sales are well maintained, but 
common sorts are still neglected in favour of supplies from Spain. 
Native sorts are quoted at 14s. to 15s, net at mines, and 
sorts at 18s, Spanish ores are at 16s. 6d., delivered at West Coast 


ports, 

There is not much change to note in the steel trade, which, how- 
ever, is very briskly employed. Business in heavy rails is on the 
increase, and prices are firm at £6 15s. for heavy sections net f.o.b. 
Light rails and tram sections are in good request, There is a very 
steady trade in steel shipbuilding Ciaheial and makers are very 
well off for orders already. Prices remain firm. The demand for 
hoops, wire, billets, slabs, merchant steel, and heavy steel castings 
is very fully maintained, and briskness is still shown in every 
department of local steel works, 

shipbuilding and marine engineers are not in receipt of any 
new orders, but they are very busy and have good pros 5 

The coal and coke trades are very fully employed, and the 
demand is well maintained. Coal is firm at late rates, and coke is 
a shade easier, and in fuller supply. 

Shipping returns at West Coast ports show exports of pig iron 
last week at 6955 tons, and of steel 6534 tons, showing a decrease 
of 438 tons of pig iron and 984 tons of steel, as compared with 
the corres — week of last year. The total shipments this year 
have reached 355,160 tons of pig iron, and 350, tons of steel, 
showing a decrease of 20,455 tons of pig iron, and 46,132 tons of 


steel, as compared with the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TuE coal trade is in rather a weaker condition, although quota- 
tions do not as a general rule show any lowering. House qualities 
have been exceptionally quiet, but now that the weather has taken 
a sharper touch consumers will begin stocking and the trade become 
firmer, It was inevitable, of course, considering the large quantity 
of coal brought into the market that the demands of consumers 
should be fully met, more especially when the prolonged summer 
weather is taken into account. There is still much activity shown 
in increasing the output from various coalfields, through the open- 
ing of new pits and the re-opening of old ones which had been un- 
profitably worked. A quiet business has been doing with London, 
where some concessions have been made in orders given for large 
supplies of higher class coal, Stocks, however, are by no means 
heavy, and before September closes there is every prospect of the 
position of the coal trade a as strong as before. Silkstones in 
the higher qualities are 10s, 6d. to 11s, 6d. per ton ; ordinary from 
9s, 6d. per ton ; Barnsley house, 9s, 6d. to 10s, 6d. per ton ; seconds 
from 10s. Rather less is doing in steam coal, although a large 
tonnage is leaving the collieries on account of railway contracts in 
the general inland trade. A fair tonnage is also going to the 
Humber ports for export. Barnsley hards are quoted 9s, 6d. to 
10s. 6d. per ton ; seconds from 9s, perton. As is usual at this 
season of the year, the companies are getting heavy deliveries 
on contract account. Engine fuel is still briskly called for at full 
values, nuts making 8s, to 9s. per ton; screened slack from 6s. 
per ton ; pit slack from 4s. per ton. In coke values are well main- 
tained. Supplies secured in the open market cost from 17s. to 
20s. per ton, the bulk of the coke, however, being sold under 
contract at considerably less money. 

There is no change to report in the 
which are all as active as possible. The difficulty at present is not 
so much to get work as to raise prices, is, of course, does not 
refer so much to military, marine, and railway material as to steel, 
files, edge-tools, and the general range of the lighter staple trades. 
All classes of material have gone up, and business is so brisk that 
manufacturers appear to have had no time to make effective com- 
bination to get more money for finished goods. Not a little 
anxiety has been felt during the last ten days with regard to the 
French trade. The opinion here was pretty much averse to any 
general boycotting of the French Exhibition. This view was held 
not so much because of those firms who had decided to take part 
in the world’s show next year, as their number was disappointingly 
small, but it was clear that the effect of a general boycott would 
be to excite a regrettable feeling, if no worse, between the two 
countries. The French business in the lighter trades—cutlery, 
silver, electro-plate, &c.—has been considerably improved of late, 
and the demand was expected to get much greater as the time for 
the Exhibition drew near. 

The market which is most unsettled at present is, of course, 
South Africa, It is beginning to be felt that even a war would be 
far preferable to the prolonged suspense. The South African 
market has been diligently cultivated by Sheffield firms for some 
years now, and just at the time when they were expecting a return 
for their outlay the Transvaal trouble upsets all arrangements. 
The firms chiefly concerned are those that produce steel ; files, 
miners’ tools, and similar goods, Heavy orders were on hand, but 
these are now in abeyance. No better trade is likely to be 
done until a settlement is effected by pen or sword. 

In the cutlery and plating trades some good orders are in hand 
for metropolitan houses and for several of the more important 
provincial centres. A feature of the cutlery and plating trades at 

resent is the revived demand for the better grades of goods, 

Jery little is in the cheaper grades, particularly in pocket cutlery. 
Some time ago a vigorous effort was made to meet the Germans 
in lower classes of cutlery, and the efforts were increasingly suc- 
cessful, when the men insisted on an advance of 10 percent. This 
injudicious movement made all the difference between a profit and 
a Sa and the effort has been seriously checked. 

Early in the morning of Saturday last the engineering works of 
Messrs. Walker and Eaton, Spital-hill, Sheffield, were discovered 
to be onfire. The Sheffield Fire Brigade, assisted by employés 
of the Midland Railway Company, worked so energeticall at 
much less d was done than was at one time anticipated. The 
fire was confined to the pattern shop, and the machines and 
machine-room were not in any way damaged except by water. 


of the heavy industries, 


Fortunately, too, in most of the cases duplicate patterns are avail- 


short supplies in their own. This is different from last on when 
they were sending their iren not only into some of our best 
markets abroad, but also into this country itself. American com- 
petition in pig iron this autumn is conspicuous by its absence ; 
and if reports from over the Atlantic are to be credited, it is not 
likely to be important fora long time to come, The rapid decrease 
in the stock of pig iron and the increasing exports are good 
features. There is very good reason to believe that if the uncer- 
tainty with regard to the Transvaal is removed, either by the 
actual commencement of hostilities or an amicable settlement, our 
trade would forge ahead rapidly. 

No. 3 Cleveland G.M.B., pig iron has been rather steady this 
week as rds price, business being done early in the week for 
prompt f.o.b. delivery at 67s. 6d., but since . has been the 
figure, and makers have been able to realise it. They have 
exhibited no pressure to sell, and the backwardness to buy shown 
by consumers does not trouble them materially. Scotch warrants 
last week were 3s. 5d. per ton dearer than Cleveland, but this 
week the latter have moved up the faster, and the difference has 
been reduced to about 2s, This difference, however, will before 
winter have to be increased to double what it is now, for Cleve- 
land must have more orders from Scotland after the Northern 
navigation season closes, and the deliveries to the Continent are 
reduced. No. 1 Cleveland pig iron is now at 69s., No, 4 foundry 
at 66s, 6d., and grey forge at 65s., the two latter having moved 
but little in sympathy with No. 3, Mottled and white iron are 
practically unquotable, as there is very little made, and these 
qualities are next to unprocurable. 

For the greater part of the summer ironmasters in various parts 
cf the country, but more icularly in Wales and the North- 
West of England, have had their operations hampered because of 
the lack of water ; in fact, at some works furnaces have been 
damped down. The Cleveland ironmasters have been fortunate 
in having an ample supply of water, and are profiting by the 
difficulties of competitors in other districts. In the first place 
they are able to sell their iron more freely, the competition being 
reduced by the stoppage of furnaces, and stocks of hematite here 
are lessened. At the same time the cost of production has been 
eased through the cheapening of the price of coke. A large 
quantity of Durham coke which should have gone over to Cumber- 
land is not required, and is thrown on the market in this district, 
with the result that lower prices have had to be taken to get rid of 
it ; and blast furnace coke, which last month could have been sold 
at 21s, 6d. and 22s, delivered at came eng will not now bring 
more than 20s, 6d., and some has been sold at 20s. for delivery 
over the next six months, All the spring and summer the diffi- 
culty of getting adequate supplies of coke has been seriously felt ; 
indeed, it was this more than ——s which kept the ironmasters 
from relighting idle furnaces, is drawback is no longer experi- © 
0 and the drought has been of benefit to ironmasters in this 

istrict. 

East Coast hematite pig iron is in more request, and as the 
supply is not large, prices have stiffened, and mixed numbers are 
quoted at 75s. per ton, though a little can be secured at 74s. 6d. 
from second hands, Rubio ore has been advanced to 18s. per ton, 
delivered at wharves on the Tees, It is noticeable that the rate of 
freight from Bilbao to the Tees—7s, 44d.—is relatively higher than 
it is to some continental ports, especially to Rotterdam ; and this 
is due to the fact that such poor despatch has been given, for a 
long time, to ore steamers. The ironmasters do not discharge 
them with the promptitude that is exhibited at other ports, and 
the consequence is that steamers want higher freights for convey- 
ing the ore to the Tees. This adds to the cost of production. 

Stocks in the public warrant stores are being reduced with con- 
siderable rapidity. On Saturday last the decrease was no less than 
2853 tons, making over 7000 tons for the week, and the quantity 
of Cleveland iron now held is less than has been reported since 
October last. On Wednesday night 100,380 tons were held, the 
decrease for the month being 10,975 tons, Of hematite pig iron 
only 14,453 tons were stored, decrease for the month 2715 tons. 

Exports of pig iron from the Cleveland district this month are 
excellent, exceeding considerably those of last month, and also 
those of any previous September. Thus up to Wednesday night 
72,150 tons had been shipped, as com with 61,818 tons last 
month, and 64,316 tons in September last year to 20th. 

The manufactured iron and steel industries continue very brisk, 
indeed some of the rolling mill proprietors describe the demand as 
too active, for they cannot satisfy it. Consumers are most — 
ing, and will pay almost anything that the manufacturers like to 
ask if they can guarantee early delivery. Advances in prices do 
not appear to choke them off. Nearly every firm is behind in the 
execution of orders, and full work is assured to them for a long 
time tocome. The quotation for steel ship plates is £7 12s. 6d.; 
for steel boiler plates, £8 15s.; and iron ship plates, £7 10s. at 
works, less 24 percent., but an extra half-a-crown may be expected 
to be added to these almost any day. Iron and steel ship angles 
are firm at £7 5s. to £7 7s. 6d., less 24 per cent, Steel sheets are 
sold at £9 15s. for singles, and £10 for doubles, while common iron 
bars can be bought at £7 1ds., less 24 per cent. The demand for 
rails is rather slack, but works are well occupied on old orders, and 
prices are steady, heavy steel rails being at £6 15s. net at works. 

It has been decided by the subscribers to the fund for the 
memorial to the late Mr. William Hanson, for many years one of 
the leading ironmasters in the Cleveland district, that the memorial 
shall take the form of a portrait of Mr. Hanson, to be painted by 
an artist of eminence, and to be placed in the Cleveland Club, 
Middlesbrough, of which he was president, 

Nothing further has transpired about the purchase of the com- 
pany’s property by Sir Christopher Furness and others associated 
with him for £2,000,000. Sir Christopher denies the report which 
has been in circulation that he has purchased the Pallion Hall 
Estate, on the Wear, for the purpose of establishing a large ship- 
yard there. 

In connection with the establishment of electric lighting at 
Northallerton, it is noticeable that the cable conveying the current 
is of aluminium instead of copper, and it is believed that this is 
the first time that this metal has been used for this purpose in 
England. At Newcastle it is now definitely decided that the 
thoroughfares shall be lighted by electricity wherever they are 
traversed by the tramways. These tramways are to be on the 
overhead trolley system. 

Orders for new steamers are received by the various shipbuilders 


at a very satisfactory rate, notwithstanding the increased prices, 
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Sir James Laing, of Sunderland, has hooked an order from Messrs, 
Bucknall Brothers, of Liverpool, for two steamers of 6500 tons 
dead weightcapacity, and to havea s of 13 knots; while Messrs. 
R. and W. Hawthorn, Leslie, and Co., of Hebburn-on-Tyne, will 
build a twin-screw steamer of 8000 tons gross register for the New 
Zealand Steam Shipping Company. Messrs. Turnbull and Sons, of 
Whitby, will build for Messrs. Turnbull, Scott, and Co., of London, 
a steamer of 5675 tons deadweight capacity. 

The coal trade is showing improvement, more particularly in the 
steam coal branch, which for some time has been rather slack. 
Among the orders for steam coal is one for 15,000 tons for the 
Marine Department of the Danish State Railways, to be delivered 
during the winter. Large orders for gas coals have been placed, 
and most of the produce of the leading collieries has been sold for 
the first half of next year, at prices which are in the neighbour- 
hood of 10s. per ton f.o.b. Some orders for early delivery have 
been booked at up to 11s, per ton f.o.b. Best steam coal cannot 
now be had at less than lls, per ton f.o.b., and lls. 6d. is 
generally asked. Coking coals are realising 10s. 6d. per ton. 
Coke is more readily obtainable, and the price at the furnaces 
varies from 20s. to 26s, 6d, for ordinary qualities, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow warrant market was strong towards the end of last 
week, and there was a marked advance in prices ; but the course 
of business this week has been unsteady, and prices have been 
weaker. There was a considerable decline owing to the threaten- 
ing aspect of affairs in the Transvaal. The pig iron market was 
depressed in sympathy with the stock markets, and a good deal 
of iron was offered for sale. Business has been done in Scotch 
warrants from 70s. 44d. to 69s. 4d., and up to 70s, 2d. cash, and 
from 70s. 7d. to 69s, 8d., and up to 70s. 6d. one month. Cumber- 
land hematite iron was sold at 75s. 6d. to 74s, 3d., and up again 
to 75s. 14d. cash, and at 75s. 6d. to 74s. 7d., recovering to 7s. 34d. 
one month. Business has been done in Cleveland warrants from 
68s, 2d. to 67s, 6d. and up to 68s. cash, and at 68s. 6d. to 67s, 10d. 
and up to 68s. 34d. one month. There have also been transactions 
in this class of iron at 68s, 6d. for delivery in nine days. Sales of 
Cumberland hematite warrants have likewise taken place at 75s, 1d. 
for delivery in sixteen days, and 74s, 4d. twenty-five days. 

There are forty furnaces producing ordinary pig iron, thirty- 
eight hematite, and four basic, the total of eighty-two thus in 
operation in Scotland comparing with seventy-five at this time last 
year. The demand for pig iron for home consumption is strong, 
and notwithstanding that the output of the furnaces is now 

ractically at a maximum of weight, there is a considerable call for 
iron out of store. The stock in the Glasgow warrant stores has 
been reduced 2170 tons in the course of the past week. 

The inquiry for hematite iron is increasing on home account, as 
well as for abroad. Considerable sales are reported to have been 
made for export to the United States. Makers have raised their 
prices within the last ten days about ls. 6d. per ton, and 
merchants now quote 80s, for delivery in railway trucks at the 
steel works, 

There has been a revival in the demand for pig iron to Canada, 
and within a few days about a thousand tons of the Summerlee 
brand have been purchased for shipment to the dominion. Last 
year the Canadians took very little Scotch iron. In fact, during 
the first eight months of the year the shipments to Canada 
reached only about 700 tons, whereas during the — year 
they have amounted to about 5000 tons. Thereis still much room, 
however, for improvement in our trade with the United States, 
Last year the shipments up till the 17th September reached 
2410 tons, whereas this year they have so far amounted to only 
939 tons. France has been taking a good deal more iron this year 
than last, and so have Russia and Holland, but the shipments to 
Germany and Italy are somewhat less than they were at this time 
last year. 

The prices of Scotch makers’ iron are quoted as follows :— 
Govan, f.o.b, at Glasgow, No.1, 71s. 6d.; No. 3, 70s. 6d.; Monk- 
land, No. 1, 73s.; No. 3, 70s, 6d.; Carnbroe and Wishaw, No. 1, 
74s.; No. 8, 71s. 6d.; Clyde, No. 1, 79s.; No. 3, 74s. 6d.; Gart- 
sherrie, No. 1, 793. 6d.; No. 3, 75s. 6d.; Calder, No. 1, 81s.; 
No. 3, 76s.; Summerlee, not quoted, the brand being scarce 
at the moment ; Coltness, No. 1, 85s. 6d.; No. 3, 76s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 80s. 6d.; No. 3, 75s.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 75s.; Nos. 3, 
72s, 6d.; Shotts at Leith, No. 1, 82s. 6d.; No. 3, 77s, 6d.; Carron 
at Grangemouth, No, 1, 81s.; No. 3, 76s. per ton. 

The shipments of pig iron frum Scottish ports in the past week 
have amounted to 66/8 tons, compared with 4545 in the correspond- 
ing week of last year. There was despatched to Italy 550 tons, 
Holland 535, France 300, United States 30, Canada 390, India 145, 
Australia 230, Germany 345, Russia 270, Belgium 30, China 15, 
other countries 20; the coastwise shipments being 3818, against 
1313 in the same week of 1898, 

The manufacturing branches of the iron and steel trades are all 
busy. The demand for steel appears to be on the increase, and 
the makers are threatened with some trouble on the wages 
question, the furnacemen having made a demand for an advance 
of 10 percent. There is a good demand for malleable iron, and 
the foundry and engineering trades are very busy. 

The coal trade is getting very active ; there has been an increased 
business in exports from the Clyde, and this might have been still 
greater but for a scarcity of vessels. The colder weather has 
induced a revival in the demand for household coals. The require- 
ments of the iron and steel works, and of manufacturers generally, 
are on an extensive scale. The miners are working steadily, and 
the railways are disposing of the traffic in a satisfactory way. 
Coal prices are unchanged. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Arrer a slight drop, prices in some cases being easier by about 
3d. per ton, more firmness has been imparted to the coal trade, 
and the only noticeable feature of doubt is that inquiries for 
future deliveries are below the late averages, This may be 
regarded, however, as only a temporary lull. The gravity of 
South African questions is such alone as to give confidence in the 
demand for best steam being maintained. Attention is also being 
directed to house-coal quotations. These have been well kept u 
throughout the summer. There has not been anything like a fall, 
only less house coal has been put upon the market, and for this 
prices have scarely changed; this week, for instance, Cardiff 
prices are from 13s. 6d. to 13s, 9d. 

The outlook of the coal trade generally may be considered 
better by the result of the first test case, as it may be termed, 
which has just come off. Last week I stated that it was the inten- 
tion of unionist colliers to boycott non-unionist workmen—a plan 
championed by ‘‘ Mabon,” and threatening trouble to the coal trade. 
This has now received a practical rebuke from the Bridgend bench 
of magistrates, before whom on Saturday twenty-five men were 
summoned by North’s Navigation Company, for breach of contract 
in absenting themselves from work because three non-unionists 
were retained in the employ. Mr. John Williams, miners’ leader 
of the district, appeared in mitigation of fines, pleading regret 
for the course taken by the men, and promising that there should 
be no recurrence. Under these circumstances a fine of 11s, 6d. 
each only, with costs, was inflicted. 

The hauliers in the Llanelly district have returned to work, after 
a three-weeks’ strike. In the anthracite collieries good work is 
being done, and all are flourishing. In the Aberdare Valley at 
Bwllfa and Nantmelyn, the men refuse to sign the books 1, 2, 3, 4, 
fearing to be bound to a four-years’ contract, 


Closing prices on ’Change, Cardiff, this week were as follows:— 
Best steam coal, 13s, 9d. to 14s.; seconds, 12s, 9d. to 13s.; best 
drys, 12s. 9d. to 13s.; seconds, 12s. to 12s, 3d. Special 
smalls, 8s, to 8s, 3d.; best ordinaries, 7s, 3d. to 7s. 6d.; seconds 
from 7s.; best Monmouthshire semi-bituminous for Cardiff ship- 
ment, 12s, 9d. to 13s.; seconds, lls. 6d. to 1ls. 9d.; best house- 
holds, 13s. 6d. to 13s, 9d.; No. 3 Rhondda, 13s, 3d. to 13s. 9d.; 
brush, 12s.; smalls, 10s, 6d.; No. 2 Rhondda, 10s, 3d. to 10s, 9d.; 
through, 8s. 9d. to 9s.; small, 7s. 6d. 

Swansea prices :—Anthracite, 14s, to 14s, 6d.; seconds, 12s, 6d. 
to 13s.; ordinary large, 11s. to 11s. 6d.; small rubbly culm, 5s, 6d. 
to 5s, 9d.; steam, 12s, to 13s, 6d.; seconds, lis. 6d. to 12s.; 
bunkers, according to quality, 9s, to 9s, 9d.; small, 8s. to 8s, 6d. 
House coals: No, 3 Rhondda, 13s. to 13s, 6d.; No. 2 Rhondda, 
lls, 6d. to 12s.; through, 10s, to 10s, 6d.; small, 8s. 3d. to 8s, 6d. 
Patent fuel, 12s. 6d. to 13s.; Cardiff prices, 13s, 3d. to 13s, 9d. 
Pitwood, 19s, to 19s, 6d., in trucks; Cardiff prices, 16s. 9d.; 
market firmer. Cardiff quotations for iron.ore : Tafna, 14s, 6d. 
to 15s.; Rubio, 16s, to 16s. 6d, 

Coke continues in excellent condition, and all over the district 
make has been increased to meet a steadily-increasing demand. 
At Briton Ferry the forty new ovens lately completed by the 
Cambrian Company are now turning out a good quality. The 
market is very firm, as the supply is not up to demand. Cardiff 
figures are :—Furnace, 24s, to 25s.; foundry, 27s, to 28s.; special 
foundry, which continues to advance, 31s, to 32s. Swansea prices: 
Furnace, 23s, to 24s,; foundry, 25s. to 27s, 6d. 

An important meeting of the Sliding Scale Committee of the 
Coalowners’ Association was held on Tuesday, when several sub- 
jects of interest were dealt with. The first was the demand of the 
enginemen, and it was the opinion of the meeting that the matter 
should, if possible, be suspended until the end of October to allow 
time for negotiations. A letter was received from the Cambrian 
Colliery Company inquiring terms for joining the association. 
The secretary was directed to communicate with the company. 
It may be of interest to learn from one who was present that a 
small section of the meeting was desirous of sending a gently- 
worded reply, but that a much larger number, who still chafe at 
the action of the non-unionist companies during the strike, in 
which they had all the gain and the other coalowners the loss, 
were averse to consider the application of the special company 
until they made formal application in the usual way. 

Discussing the notices given at various collieries by unionist 
workmen to discontinue work unless the non-unionist workmen 
joined the Miners’ Federation, it was agreed to support these 
companies in their lawful resistance. 

After a few minor cases of dispute had been arranged, the 
question of the audit came on, and it was agreed to admit the 
workmen’s contention that the return of the selling prices of the 
output of the newly-admitted bers of the tion should 
not be included in the September total. 

The most important labour agitation at present is unques- 
tionably that of the enginemen, fitters, and others connected with 
the iron and steel works and collieries. At present the payment 
to the principal is at the rate of 3s. 5d. per diem. his they 
want raised to 4s. with percentages, and a curtailment of hours. 
The enginemen stood loyally by employers during the strike, and 
I have heard that a disposition exists to meet them fairly, and 
concede such an amount as would be regarded as just; but the 
concession would be prudently confined to the genuine workers, 
and not include the “ following,” who are simply auxiliaries, and 
carry out duties not requiring the care and ability imperatively 
needed by men in charge of winding engines, steam engines, and 
the electric power and light appliances which are being so 
ra soap adopted. The union meeting of the enginemen will 
take place this week, when their course is to be formulated 
Winding enginemen, it must be considered, are under a five-years’ 
contract, and will scarcely count, but I have a strong impression 
that a peaceable arrangement will be brought about. The labour 
struggle of the Swansea moulders took a decisive course on 
Saturday, when notices were matured, and the men came out on 
strike. Employers pressed them to remain until mid-week, when 
a meeting-would be held, but this was refused. They claimed 
36s. weekly instead of 333., and on Wednesday this was conceded 
and work resumed, 

Foundries on Monday in the lower part of Swansea Valley were 
idle. A dispute affecting 700 men is on at the tube mills at the 
Mannesmann works, but would have been settled on Saturday if 
the men had accepted the small reduction required by the man- 
agement. The spelter works are in full operation. Copper smelt- 
ing and rolling quiet. 

In the Swansea district the steel trade is very brisk, and the 
make of pig is as good as at any time in the quarter. 

In the + rete works, particularly at Dowlais, the mills are 
seriously hampered by the scarcity of water, and at Briton Ferry in 
several cases of damping down had to be resorted to, owing to the 
water supply from the canal falling short. The activity in the 
tin-plate trade calling for large and regular supplies of tin bar, 
and the home and foreign demands for rail are such that a good 
deal of annoyance is felt at the stoppages constantly occurring 
through the deficient water supplies. Mills are started at every 
opportunity, and water used until thick and practically useless, 

very effort is being made to find labour work for the men where- 
ever stopped, as it is generally understood that the rainy season 
cannot = remote. e rainfall on Tuesday night was a small 
relief, 

In the tin-plate trade a good deal of satisfactory business is 
being done. * the Swansea a the output last week was in 
exceedingly good form, greater than that of any previous week 
during the last five years. On the other hand, on account of de- 
layed tonnage, &c., shipments were comparable with the smallest 
on record during the last twelve months. The figures were as 
follows :—Shipments, 33,238 boxes ; received from works, 60,815 
boxes, Present stocks, 165,773 boxes, Animation continues both 
at Swansea and at Llanelly, and work in the Monmouthshire dis- 
trict is better. Prices are well maintained, and inquiries from 
America and other countries coming in steadily. At the South 
Wales Works, Llanelly, Richard Thomas and Co., who have also 
acquired the Burry Works, arecarryingjout important developments. 
In all parts the advent of October Ist, which is to see the intro- 
duction of the 1874 list, is being looked forward to with great 
interest. The adjourned meeting of the Conciliation Board has 
been held, but nothing practically done, and a further adjourn- 
ment was carried to Tuesday next, 

On ’Change, Swansea, this week, the following quotations were 

iven :—Pig iron Glasgow warrants, 69s. 4d. to 69s, 6d. cash; 

iddlesbrough No. 3, 67s, 7d.; other numbers in proportion ; 
hematite warrants, 74s, 3d. to 74s. 4d. for mixed numbers f.o.b.; 
Cumberland according to brand ; ey I hematite, 74s. ; 
Welsh, 1, 2, 3, 82s. 6d.; Welsh bars, £8 5s, to 10s.; angles at 
usual extras; sheet iron, £9 to £9 10s.; steel sheets, £9 5s, to 
£9 15s.; steel rails, heavy, £6 5s. to £6 10s.; light, £7 5s. to 
£7 15s.; sleepers, channels, &c., acccrding to section. Bessemer 
steel: Tin-plate bars, £6 5s.; Siemens, £6 7s. 6d. Tin-plates: 
Bessemer steel coke, 15s. 3d. to 15s. 6d.; Siemens coke, 15s, 6d. to 
15s. 9d.; terms per double box, 28 by 20 C, 28s, 6d., 29s., 30s, to 
82s. 6d.; best charcoal, 15s. 6d., 16s. 6d. to 17s. 6d.; big sheets for 
galvanising, 6ft. by 3ft. by 30 G, per ton £12 10s, to £13 10s.; 
finished black plate, £12 to £12 10s.; Canadas, £10 to £10 10s, 
Copper: Chili ao £76 10s. to £76 15s.; block tin, £145 10s. to 
£145 15s.; spelter, £23 10s.; lead £15 7s. 6d.; silver, per oz., 
27,,d. It was reported that pig iron was fluctuating. The 


war scare was considered as likely to damage the market. Great 
pressure is being brought to bear on ironmasters for deliveries 
rails and bars, Autumn orders are being withheld in hopes of 
anaes reduction, but full quotations are maintained, and are 
ikely to advance. 

I stated lately that shipbuilding is to be one of the new features 
at Port Talbot, Last week the Port Talbot Graving Dock and 


Shipbuilding Company received orders for two steel w: barges 
of special design for e French Government, 

The enterprise of the Great Western Railway is constantly yield 
ing fresh illustrations. It is now decided, ? hear, to « ont 
the short line from Wotton Basset, near Swindon, to Pate ac 
near the Severn Tunnel, which will, linked to existing lines had 
a direct connection with the Welsh coalfield. The line wil be 
miles in length. 

t is the intention to light the town of Llandilo with electricit 
Electric lighting and water storage are the features of the ri 
Blaenavon is taking the initial steps in the latter direction, 4 
drought of 120 days is telling on the resources at Cardiff, and ex. 
treme care is being urged. is is suggestive of another reservoir 
being formed in the near future. 

The imports of the week include 390 tons of pig iron ang 
320 tons of rails from Workington to Newport, Mon., and a con 
siderable quantity of ore from Bilbao and Castro to the leadin : 
ironworks, 

The Bute Dry Dock and Engineering Company finding it 
imperative to increase its dock accommodation, and that It is 
impossible to get sufficient land in proximity to the dock for the 
purpose, is about to construct a half dock 400ft. long by 75ft, 
wide, at a cost of £25,000, Excavations will be made on the offica 
side of the present, to half the depth, the bottom and sides to be 
concreted as usual. The earning power, it is estimated, will be 
increased 50 per cent. By the plan in view a ship can be placed 
on the blocks dry, without interfering with the in-coming or out. 
going of others for painting, &c. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

A GENERALLY strong and altogether most satisfactory condition 
prevails in the iron and steel trades over here, and activity at the 
various iron and steel-producing establishments could not possibly 
be better than it is at present. For all descriptions of manufac. 
tured iron an increasing inquiry is reported, and the pig iron 
market is likewise strong, only supplies are so much lower than 
consumption that complaints increase from week to week, buyers 
not knowing where to turn for help, as all the iron markets show 
equal briskness. Prices, during this week and last, have been 
without quotable change, but are exceedingly firm; here and 
there a rise in quotations was agreed to in cases where a compara- 
tively speedy delivery was desirable. Advances in quotations in 
July and August of present year were, for light section rails, 
M. 5 p.t.; for — M. 2; bars, M. 10; boiler plates in basic, 
M. 5 ; sheets, M. 10, drawn wire, M. 20 p.t. Prices for forge pig 
met with an advance of M. 8 to 10 p.t.; during the above-men. 
tioned period ; the rise in foundry pig was M. 8 ; Bessemer No, 2 
and spiegeleisen, M. 1 p.t. It is needless to say that these 
advances have not in any way influenced demand ; on the contrary, 
buyers have been showing a marked and increasing inclination to 
purchase as largely as possible. 

From week to week inquiry and demand on the coal market 
have been improving; all sorts of coal are in very good call, but 
naturally the business done in engine fuel is much more extensive 
than that in house coal—and the pits find it impossible to supply 
all requirements, though the production of coal in Germany nd 
been increased at an enormous rate during the last months. 

Further has been noticeable on the Austro-Hunga- 
rian iron market upon the week, and the balances of the different 
iron works which have just been given show that the state of 
affairs has indeed been much better than was at first thought, 
The Prague Iron Company is going to pay 60fl. dividend, against 
38fl. last year; the Rudolfshiitte 13f., against 10f.; and the 
dividend paid by the Alpine Works is expected to amount to 10f, 
or 15fl., which is much more than they gave last year. 

Coal is in regular demand in Austria-Hungary, and there have 
been advances reported for both pit and brown coal. 

A fearful dynamite explosion occurred at the Rivka colliery, 
near Sognowice ; five colliers were killed, two of them having 
actually been torn to pieces, while several others were severely 
injured, 

The pee generally in all the iron and steel industries of 
France has remained satisfactory ; and if, here and there, demand 
has perhaps been just a trifle less brisk than a few weeks ago, 
there are, on the other hand, a good many works that state em- 
ployment to have been increasing rather than otherwise, and the 
fact that the tendency of prices is very stiff, and even inclined to 
be rising in special cases, speaks well for the condition of the 
market. 

The aspect of the Belgian iron industry is most encouraging ; 
delivery and consumption of iron and steel, both raw and finished, 
are very heavy. Prices are extremely firm all round, and can be 
regarded as remunerative. There is, however, not much to be 
reported that would differ from accounts previously given, nor 
is a change of importance at all likely to take place in the imme- 
diate future, all symptoms ogg | towards a continuance of the 
present healthy activity. The railway and engineering depart- 
ments are showing a great deal of animation, and prospects con- 
cerning fresh work are decidedly good. On the 13th instant 
orders were given out by the Belgian Vicinal Railway = 
for 34 locomotives, 91 passenger and 30 luggage cars, and 27 
load wagons, 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant engineer: L. Jack- 
son, to the Vivid, for the Magpie. Clerk: G, B. Owens, to the 
Sans Pareil. 

TRADE AND BusINess ANNOUNCEMENTS.—Owing to the death, on 
the 10th April last, of the senior partner, Mr. Franz Rinecker, 
the firm ef Rinecker, Abt, and Co., Looe has decided to 
dissolve partnership, Mrs. Wirsing will retain all rights connected 
with Germany, her colonies, and dependencies, and such business 
in other non-European countries as is dealt with by German 
houses domiciled in Germany; while Mr, Frank B, Passmore will 
take over all rights connected with England, her Colonies and 
dependencies, and such business in other non-European countries 
as;is dealt with by English houses domiciled in England. This 
division will in no way affect the existing arrangement between 
Mr. Roman Abt, civil engineer, of Lucerne, and the firm of 
Rinecker, Abt, and Co, r. Roman Abt therefore pony 
retains as hitherto the United States of North?America, as also all 
regions and business not dealt with above, 


Tue Han-Kav Ratway.—We cut the following paragraph 
from the Belgique Coloniale :—‘‘The works of the railway from 
Peking to Han-kau, which is the concession of a Franco-Belgian 
company, are being pushed on with vigour. The Chinese have 
proved very excellent navvies, At the beginning of October, 1898, 
the staff of engineers engaged in selecting the exact route to 
followed was sent south, whilst the work on the northern section 
near Pao-ting was actually begun. In fact, the line is already in 
working for the 90 miles between Pao-ting and Peking. The 
extreme sections north and south have alr iy been begun, The 
northern one of 60 miles is from Pao-ting to Tching-ting, and the 
southern, 155 miles, from Han-kau toSiniang. The country, which 
is tolerably flat in the north, is not at all flat in the sout except 
for the first 50 miles; beyond that it is undulating, and one 
tunnel at least of 650 yards cut in the granite will be necessary. 
Several kilometres of solid bridging and embankment will be 
necessary for the crossing of the Hoang-ho, or Yellow River. 
Immediately outside Han-kau a 10ft. embankment has been con- 
structed to protect the line against the floods of the Yang-tsze- 
kiang, which sometimes shows a difference of 40ft, between periods 
of flood and drought,” 
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AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, September 14th, 


were is increasing excitement in the iron 
trade over advancing quotations in all markets. 
It is impossible to indicate which way things are 
likely to go. Advices from Western points show 
that large and small buyers are endeavouring to 
secure winter material. An unfavourable feature 
of the situation is that many large undertakings 
which were to have been started this month are 
indefinitely postponed. A good many more will 
meet the same fate. Apart from all this there is 
ademand much in excess of the — capacity. 
Foundries are purchasing southern basic iron, 
and mill owners are seeking to secure forge iron 
south and north, but op to yesterday the new 
buyers met with very little success, The bar 
mills, who have some unsold capacity for the last 
uarter of the year, are selling iron at 2 20 dols, 
Soft steel bars have moved up 2 dols, per ton. 
Orders were placed within a week for 3500 cars, 
which means that heavy bar iron requirements 
will be forced on the market. Despite the 
enormous business in plate iron there seems to be 
no lessening demand, Targe orders for struc- 
tural material which were urged upon mill men 
Jast week have been withdrawn, and no arrange- 
ment has been made to furnish material, There 
is a decline in activity in merchant steel, but it is 
chiefly due to the oversold condition. The steel 
rail mills have no more rails that ca be delivered 
this year, and prices for next year have not been 
determined publicly, although a few large con- 
tracts have been closed on private terms. 
Reports from St. Louis and Cincinnati show 
extraordinary activity in all grades of pig iron 
and quite a scramble is going on, the effect of 
which is to crowd prices up, especially on 1900 
delivery. Large lots of Bessemer iron have sold 
at Pittsburgh at 23.50 dols., and 24 dols. has 
been asked. There is a famine in steel billets, 
and consumers will, in many instances, be obliged 
to shut down, it is feared. Three advances have 
taken place in southern pig iron within a few 
days. All the large corporations controlling iron 
and steel are making arrangements to expand 
capacity. The Carnegie interests will be 140- 
mile railroad in the Lake region to haul ore from 
the mines tothe Lake front. Enormous develop- 
ments are being made in new orefields, 50 to 100 
miles distant from present deposits. The real 
extent of the Superior Lake orefield is unknown, 
Arrangements are being made to develop ore 
mines in Cuba, and the much-talked-of deposits 
in Venezuela are to be opened up in a short time 
by a syndicate of capitalists, which only last 
week purchased several million acres there. Ore 
deposits are being opened up all over the United 
States where they can be economically worked, 
considering freight rates. The mining of coal is 
being prosecuted with great energy, and the only 
drawback is the scarcity of cars. 


THE NEWPORT HARBOUR COM. 
MISSIONERS’ WEEKLY TRADE 
REPORT. 

SreaM coal in good demand and prices very firm. 

House coal in fair request; prices firm, Steel 

and iron works are still suffering from the con- 

tinued scarcity of water, which affects the output. 

Tin and copper remain about the same as last 

week’s quotations, Exports for week ending 

September 16th were :—Coal: Foreign, 26,980 

tons; and coastwise, 18,563 tons. Imports for 

week ending September 19th were :—Pig iron, 

1400 tons; iron ore, 16,230 tons; manganese, 

700 tons ; pitwood, 2160 loads ; scrap, 110 tons ; 

two cargoes deals and two cement. 

Coal: Best steam, 12s. 9d.; seconds, 11s, 9d.; 
house coal, best, 12s. 6d. to 13s.; dock screenings, 
8s, 6d. to 8s, 9d.; colliery small, 8s. to 8s. 3d. 
smiths’ coal, 8s, 9d. to 9s. Pig iron: Scotch 
warrants, 69s, 104d.; hematite warrants, 74s, 7d. 
f.o.b, Cumberland : Middlesbrough, No. 3, 
67s, 11d. prompt ; Middlesbrough hematite, 74s. 
Iron ore: Rubio, 16s, to 16s, 6d.; Tafna, 15s. 6d. 
Steel: Rails—heavy sections—£6 5s. to £6 10s.; 
light do., £7 5s. to £7 15s. f.0.b.; Bessemer steel 
tin-plate bars, £6 5s,; Siemens steel tin-plate bars, 
£6 7s, 6d., all delivered in the district cash. Tin- 

lates: Bessemer steel, coke, 15s. 3d. to 15s, 6d.; 

Siemens—coke finish—l5s, 6d. to 15s. 9d. Pit- 

wood: 17s, 6d.to 17 9d. London Exchange Tele- 

gram: Copper, £76 123, 6d.; Straits tin, £146. 

Freights firm, 


LAUNCHES AND TRIAL TRIPS. 


BALAKANI; built by, Sir James Laing and 
Son, Limited; to the order of," pay and 
Macandrew ; dimensions, 335ft., 45ft., 294 ft. ; 
to carry, petroleum in bulk ; engines, triple-ex- 
pansion, 244in., 40in., 66in., by 40in., pressure 

0 lb.; constructed by, George Clark, Limited ; 
trial trip, September 9th ; 103 knots, 

Lucirer ; oil tank steamer; built by, C. S. 
Swan and Hunter, Limited ; to the order of, 
Bear Creek Oil and Shipping Company, Limited ; 
dimensions, 354ft., 47ft., 29ft.; to carry, 5000 
_ of oil; engines, triple-expansion, 24in., 
9in., 66in. by 45in., pressure 180 ib.; con- 
— by, Thomas Richardson and Sons, 

mited ; trial trip, September 16th ; 10 knots, 


pomanne: steel screw steamer; built by, 
pner and Son ; to the order of, Jos, F. Wilson 
and Co, ;_ dimensions, 325ft., 46ft. 6in., 27ft.; to 
carry, 5500 tons deadweight ; engines, triple- 
prs = indicated horse-power ; con- 
tomes and Co., Limited ; launch, Sep 


CATALOGUES. 

British Thomson - Houston Compan 
Limited, Pamphlets No, 39 and 40, deustion 
8 = and moderate speed belt driven generators 
= — direct-coupled generating sets, 
Oni e “ Long Arm ” System Company, Cleveland, 
a eae This is an illustrated pamphlet 
psig ing the ‘‘long arm ” system of water-tight 

Forty 1 hatches operated by fluid pressure, 
on Spencer, Limited, Wednesbury. Illus- 

Price list of iron and steel tubes and fittings. 


THE PATENT JOURNAL. 
Condensed from The Mlustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*,* When been ‘‘ communicated the 
name an dress communicating party are 
ted in italics. 


7th September, 1899. 
18,089. Brakes for Cycte Wueets, F. J. Barnes, 


ndon. 
18,090. WasHina Gas, A. E. N. Yeadon and J. West, 
Leeds. 
18,091. Door-Lockinc Apparatus, C. Hunter, sen., 


gow. 

18,092. Carryino Gamk, F. W. Green, Great Malvern, 
Worcestershire. 

18,093. Harness Sappies for Horsgs, E. H. Wedge, 
Birmingham. 

18,094. CoIn-FREED Mrrer, G. A. Maquay, 
London. 

18,095. ApverTIsInG, P. J. Jackson and W. Brydon, 
Whitley, R.S.O., Northumberland. 

18,096. Sounp Inpicators, M. J.-B. J. Schmitt, 
London. 

18,097. Daivinc Gear for Bicyctes, W. Morris, 
London. 

18,098. InsuLaTors, F. Hitchen and G. and T. Parrish, 
London. 

18,099. RarLroap Raits, A. D. Gates. London. 

18,100. ELecrricaL Batrerigs, R. Pearson, London. 

18 101. Generator Oven, J. Janssen, London. 

18,102. Trap for CrayrisH, H. Belau, London. 

18,103. Brakes, R. H. Canfield, London. 

18,104. O1L1nG Piston-Rops on Enoinus, G. H. Merritt, 
London. 

18,105. SutpHurisepD Brack Dygsturr, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

18,106. Topacco Prpxs, A. P. Negley, London. 

18,107. CoupLines for Rattway VEHICLEs, J. Gowland, 
London. 

18,108. HorizontaL Actions for Ptanorortss, L. 
Charpiat, London. 

18,109. Actions for Upricut Pianorortss, L. Charpiat, 
London. 

18,110. Waeea Rims and Trrxs, J. Shepherd, London. 

18.111. Preservine Megat and Fisx, 8. Gironcoli, 
London. 

18,112. MaNuractuRING Lumber, D. Gilmour, London. 

18,118. Game Apparatus, H. Pryor, London. 

18,114. Burron Sewino Macutiygs, J. G. Lorrain.— 
(The Climax Manwacturing Company, United States.) 

18,115. Ranog Finpers, A. A. Common, London. 

18,116. Convertinc Rotary into RECIPROCATING 
Motion, 8. W. Luitwieler, Kingston-on-Thames. 

18,117. Comss, I. D. Swindell and W. J. Winstead, 
Kingston-on-Thames. 

18,118. Burners for GeneRATING Gas from Om, J. A. 
Mason, Kingston-on-Thames. 

18,119. BLorrers and Ruvers, C. W. London. 

Biorrers and Ruuers, C. W. Gregory, 
mdon. 

18,121. Recritingar Srockinc Frames, V. B. Ley- 

James, London. 

18,122. Waeat Ear Raistna Apparatos, F. W. Golby. 
Ulimann, Germany.) 

18,123. Saarr Governors, J. Stumpf, London. 

18,124. on ADVERTISEMENTS, F. M. Staunton, 
mford. 

18,125. Goons, A.:M. Argles and The News- 
- Automatic Supply Syndicate, Limited, 
ndon. 

18,126. Apparatus for Cycigs, C. C. 

Forrester, London. 

18,127. Fusgs, Sir W. G. Armstrong, Whitworth, and 
Co., Ltd., and A. G. Hadcock, London. 

18,128. TREATMENT of Orgs, J. H. Lee, London. 

—, WATER - PURIFYING Apparatus, L. Hirt, 
mdon. 

18,180. Propucine Scenic Errgcts, F. Hyde, A. B. 

Greig, and J. H. Wilson, London. 

18,131. Arc Lamps, P. Mersch, London. 

18,182. CLocks, F. I. Getty, London. 

18,133. PARALLEL Wrovucut Iron Vicgs, G. Hiinsler, 
London. 

18,184. Storm Lanterns, E. Sommerfeld, London. 

18,135. ParLour Games, A. H. Valda, London. 

18,136. PLuckinc Featuers, A. H. O’Brien and E. 8. 
Wasser, Leicester. 


8th September, 1899. 
18,187. Herring Fisnine Boats, J. A. Duthie, Mont- 


rose. 

18,138. Evecrric Resistance Box, T. E. and C. T. 
Gambrell, London. 

18,139. Cyciists’ Trouser T. E. Smith, South- 
sea, Hants. 

ADJUSTABLE Music StToo.s, J. Alison, Hudders- 

eld. 

18,141. Potisninc Fioors, E. V. Cooke and E. Cox, 
Manchester. 

18,142. SasH Winpows, E. V. Cooke and E. Cox, Man- 
chester. 

18,143. Reriectors. G. Buckton, G. E. and H. 
Fletcher, Lightcliffe, near Halifax. 

18,144. AuToMATIC VEHICLE Coup.ines, D. M. Murrow, 


London. 
18,145. Case for Fruit, G. E. Bashford, St. Saviour's, 
Jersey. 
=, Om Buryers for Furnaces, T. Clarkson, 
mdon. 
18,147. Suogs, F. G. T. Draycott, London. 
18,148. Knirg HANOLEs, C. Parkin, A. Williams, 
and H. Kitchin, Sheffield. 
18,149 Macuings for Currine Cuarr, 8. Edwards, 
Sheffield. 
18,150. PLayine Carns, T. E. Cowart and J. C. Pater- 
son, Glasgow. 
18,151. F. Cowburn, Blackburn. 
AUTOMATIC TELEPHONE Excuancgs, W. Aitken, 
ndon. 
18,158. Parts of Frames, C. T. B. 
Sangster, Birmingham. 
18,154. VeLocipepes, W. Andrews and The Sanspariel 
Cycle Co., Ltd., Birmingham. 
18,155. Horsg-cLoTH A. E. Bishop, Bristol. 
18,156. CASEMENT-OPENING MEcuaANISM, J. H. Cartland, 
Birmingham. 
18,157. Frege for A. E. Kuhn, 
Birmingham. 
18,158. Tip-carts, D. Campbell, Glasgow. 
18,159. Gas Stoves, M. J. Adams, Leeds. 
18,160 AvuTomstic SepaRATING A. Swinney, 
Newcastle-on-Tyne. 
18,161. Soup Piars, T. Rowley, Manchester. 
18,162. Rop Packtnes, G. Davies.—(J. Smith and Co., 
United States.) 
18,168. Breap-cuttinc Macuing, A. Steffenhagen, 
Southampton. 
18,164. FrrE-proor Fioors, G. Davies.—(J. C. Fender, 
United States.) 
18,165. VeuiccEgs, F. Parker, Brighton. 
18,166. ATTACHMENT Of ARTIFICIAL Balt, T. R. Preedy, 
London. 
18,167. Casxs, R. N. Hincks, London. 
18,168. Rims of WuexEts for Cycizs, M. Guthrie, Bir- 
8,169. Cuains for Drivine C. H. 3rampton, 
Birmingham. 
18,170. Launpry P. §. Coates, London. 
18,171. Vapourisinc Burners, Sir C. 8. Forbes, 


London. 
Means for Testine Fitters, J. W. T. Cadett, 


ndon. 
18, gia TsLEPHONIc System, M. Byng and F. G. Bell, 
ondon. 
18,174. VELOCIPEDE PEDALS and Toxr-cuIP, H. B. Jones, 
Coventry. 


18,175. Friction Ciutcues, G. J. Reynolds, Coventry. 
18,176. Device for MuttipLyrnc Power, B. F. Sparr, 
London. 

18,177. Boors, C. C. Forrester, London. 

18,178. Matrressgs, ©. G. Wahlenberg, 


ndon. 
Sroprgrs for R. and F. Cole, 
18,180. Srraps for Laprgs’ Corsets, F. Wiffen, 
Brighton. 
18,181. Marcu-nox for Weatuer, E. Ayres, 
London. 
18,182. Kerries, A. G. T. Land, London. 
18,183. Typewriters, H. Stanbridge and A. Akers, 


ndon. 
18,184. Typewriters, H. Stanbridge and A. Akers, 
London. 
18,185. Typewriters, H. Stanbridge and A. Akers, 
naon. 
18,186. Car Coupiines, A. Brooker and W. Bailey, 
18,187. Untoapinc Heavy Timper, J. and A. Fonty, 
London. 
18,188. Pweumatic Tires for Cycies, J. V. Puch, 
ndon, 
18,189, ACETYLENE Gas, C. Dewey and J. A. Chown, 
ndon. 
18,190. SatcuE.s for ScHoot Purposss, H. Schloerb, 
mdon. 
18,191. Locks, E. de Marsovszky, 
ndaon, 
18,192. Rims for WHEELS of Bicycies, H. ©. Blaker, 
ndon. 
18,198. INTERNAL ComBusTION Enornz, H. Réihnlein, 


mdon. 
18,194. Cycies, A. G. Couchman, London. 
18,195. Rac and WasTg-TgaRING Macuinks, R. Porter, 


London. 
18,196. Covuptines for Rattway Cars, A. Birtler, 

London. 
18 197. Optarntna Power, G., F. M., and A. James, 

ndon. 
18,198. Bsarines for Cycie:, A. Hofmann, 


Live’ 1. 

of Ustne H. E. E. Maillard, 
iver 

18,200. TeLeGRaPH Apparatus for Suips, D. Kennedy, 
Liverpool. 

18,201. Couptines for RatrLway Wacons, A. Rohlich, 
Manchester. 

18,202. OverHeAD Lamps, W. L. Wise —(A. Kitson, 
United States.) 

18,208. Makinc PortLanD Cement, C. R. Gostling, 


London. 
18,204. Gas Burners for Cooxine Stovas, F. Trendel, 

ndon. 
18,205. for Breaktine Riceg, I. L. Hauser, 


mdon. 

18,206. TRavELLING Trunks, J. and R. J. Foot, 
London. 

18,207. Screens for Revotvine Licuts, A. Brebner, 


ndon. 

18,208. A WxicHTED Boor or Sanpat, P. A. Vaile, 
London. 

18,209. Org Freepers, R. H. Jeffrey, London. 

18,210. Cookine by SupgRHEATED Sream, H. Higyins, 


ndon. 
Uriiisinc CompustTion Gases, H. Higgins, 
ondon. 
= Raitway Port, J. P. Annett and W. R. Sykes, 
ndon. 
18,213. Surpment of Coat, W. R. Lake.—{7. S. Miller, 


nited Statea. 
18,214. Encrngs, J. G. Laraine.—(/. F. Martinez, J. 
Silva, and A. J. Bourn, United States.) 
—, Borris, J. R. Browne and M. F. Hutton, 
ndon. 


9th September, 1899. 


18,216. Furniturg, W. P. Abell, Derby. 

18,217. InpicaTINc Dress Patrerns, L. 8S. Crandall, 
London. 

18,218. Water Gavcr J. R. R. Holscher, 
Manchester. 

18,219, NEwsPAPER Reapine Sranp, A. E. Walkden, 
Manchester. 

18,220. Titi, W. Haynes, F. Hewitt, and F. E. Brad- 
ley, Manchester. 

18,221. Razors, A. W. and 8S. Butterfield, Man- 
chester. 

18,222. Screwinc Macuines, B. J. Spink and B. 
Barker, Bradford. 

18,223. Wire Hougs in Sieves, J. H. Atkin- 


son, Leeds. 

18,224. Patrern Books and Casgs, J. V. Isherwood, 
Manchester. 

18,225. Dots’ Hovussg, S. D. Rosa, we 

18,226. Steam and Water Vatves, J. D. Gilmour, 
Glasgow. 

Sream Enornes, L. R. Doran and A. Taggart, 


iw. 
18,228. Linotype Macutne, W. H. Lock and F. J. Wich, 
London. 
ee Seats for SHop Assistants, R. H. Speak, Hali- 


ax. 

18,230. MecHanisM for Drawinc Props, H. J. Taylor, 
St. Helens, Lancs. 

18,231. Brakes for Motor Cars, H. A. Lamplugh, Bir- 
mingham. 

18,232. CoIn-FREED Game of SKILL, J. G. C. M. Pessers, 
London. 

18,233. Nuts for Botts, E. and A. Aston, Wolver- 
hampto 


pton. 
18,234. SHutries, W. H. Baker and F. E. 
Kip, Wolverhampton. 
18,235. DetracHaBLe Brake for Cycies, D. Holmes, 
Birmingham. 
18,236. WRENcHES, H. Wood, Glasgow. 
18 287. ACETYLENE Gas, H. 8. Ryland, Crayford, 


Kent. 
= Boots, H. 8S. Lowe and W. H. Dorman, Staf- 


18,289. Cycie Cuarn, J. B. Dunlop and J. B. Dunlop, 
jun., Dublin. 

18,240. Gear for CHanaina Spgep, C. M. Linley, 
London. 

18,241. Incanpgescent Gas Lamps, E. Cervenka, 


ndon. 
Frere Lapprr, L. Smitter and A. P. Remand, 


ndon. 

18,243. Brakes for VeLocipepEs, C. T. B. Sangster, 
Birmingham. 

Maxine Restnovs Compounps, R. Hutchison, 


iw. 

Apptiance for TRANSPORTING TIMBER, G. 

18 246, ATMosPHERIC STEAM Appiiance, W. McCaig, 


lasgow. 

18,247. Courtine for RatLway VEHICLEs, R. Robert- 
son, Glasgow. 

18,248. Sgat, J. M. Carton, Glasgow. 

18,249. LUBRICATING APPARATUS, R. Armstrong, 
London. 

18,250. BLock Letrerine, A. Strachan, Glasgow. 

18,251. SuppLyine Arr to Furnacgs, J. Vicars, sen., 
and J. Vicars, jun., Liverpool. 

18,252. Launcnine Suips, H. Smith, H. Smith, jun., 
and O. Smith, Glasgow. 

18.253. Drawinc-orF ComprEsseD Gaszs, W. P. 
Thompson.—{W. F. Fritz and H. A. Alioth, Switzer- 


land.) 
= AccUMULATOR Ptatss, E. F. A. Polzin, Liver- 


pool. 
18,255. Topacco Pipss, R. H. Halford, Liverpool. 
Exastic Squirts, B. Parkinson, Liver- 


pool. 
18,257. StaB3, W. P. Thompson.— 


(The jirm of Simmons and Bocks, 

18,258. CurppiInc Macuting, W. H., E. J., W. M., and 
E. M. Brookes.—(The Gillette Clipping Machine 
Company, United States.) 

18,259. GENERATING OxyGEN, A. W. Puddington, 
London. 


18,260. Sorutions of J. 
nmnert, Germany.) 
18,261. Propucrion of Gas, W. Smethurst. London. 
18,262. MerHop of Castinc Tupes, E. Forster, 
London. 
Manvracture of Catcium F. Schmidé, 
ndon. 
18,264. Propuctne Rerractory Marteriats, F. 
Schmidt, London. 
18,265. AppaRaTos for Sprayine Parnt, C. L. Burdick, 
London. 
18,266. Heatinc Apparatus, 8. Bramall and J. T. 
Armstrong, London. 
18,267. Puppinc and A. H. Roe, 


London. 
Separatinc from Steam, T. Ewan, 
mdon. 
18,269. Srocxines, A. K. Kalery, St. Petersburg, 


Russia. 

18,270. Exvetopgs, W. E. Hamblin and W. V. Keen, 
London. 

18,271. Licnt Fitters or Cotour Screens, E. 8. 
Shepherd, London. 

18,272. Lamp Suapgs, C. H. Maxwell-Lyte, London. 

18,273. ComBINaTION WINDow WasuHeR, E. A. Swope, 
London. 

18,274. Kenna, 8. C. C. Fenwick, London. 

18,275. BaLaNnce MecuanisM, A. Frederiksen, London. 

18,276. Traction Enoings, R. H. Fowler and G. 8, 


mdon. 
18,278. Uritistnc Liquip Arr, C. Linde and Gesell- 
schaft fiir Linde’s Eismaschinen, London. 
18,279. ImpaRTING SPEED to Macuinery, G. A. Ryd, 
mdon. 
18,280. Raitway Rais, C. E. Fryer, London. 
18,281. Construction of Giass Covers, C. E. Fryer, 


London. 

18,282. CycLe Daivine Gear, W. Smith and A. Brown, 
Birmingham. 

11th September, 1899. 

18,233. Hotpers for Fisninc Rops, W. H. Johnson, 
Birmingham. 

18,284. CLurcH Mecuanism for Cycies, T. D. Cross, 
Birmingham. 

18,285. Gas Cooxine Srove3, J. D. Prior and H. J. 
Yates, Birmingham. 

18,286. VeLocipEDE Brakes, E. Valentine and Caleott 
Bros., Limited, Coventry. 

18,287. HypopeRMic Syarinces, W. W. Horn.—(d. 
Nickel and Co., Germany.) 

18,288. Heatine of Borer Furnaces, W. Peel, Liver- 


pool. 

18,289. Hot-waTeR Rapiator, T. Thorburn, Kilmar- 
nOocK. 

18,290. DecoraTinc Cana, W. Maguire, Stoke-on- 
Trent. 

18,291. Surps’ Compines, J. H. Bell and W. Rockliffe, 
G 


18,292. Ratt Bonps, C. H. Gadsby, London. 

18,298. Sprine J. Paton, Glasgow. 

18,294. SHowine PicturEs in ANIMATION, H. Wheeler, 


ndon. 

for Spinntnc Corron, P. Parson, 
urn. 

18,296. Freg WHEEL for CycLEs, J. W. Cross, Bir- 


min, 

18,297. CatrLe Trucks, J. Taylor, J. Robinson, and 
W. Thompson, Lancaster. 

18,298. WHEEL-LockING MecHANisM, J. Johnson and 
A. D. Pogson, Birmingham. 

18,299. Brakes, C. H. Guest, Ockbrook, Derby- 
shire. 

18,300. Musicat Cicar, W. Sanderson, Nottingham. 

18,301. DetacugR, A. Godfray, St. Andrews, 
Guernsey. 

18,302. Gas-IcniTINc Apparatus, O. Sarxander and W. 
Braun, Manchester. 

18,303. Frame LeveL-FinpEeR, A. F. Paterson, Ban- 
chory, Kincardineshire. 

18,304. Incubators, A. F. Paterson, Banchory, Kin- 
eardineshire. 

18,305. APPLIANCES for J. W. Bow- 
ley, London. 

18,306. BorLer Tunes, H. B. and J. S. Watson and E. 
C. Billetop, Liverpool. 

18,307. Ropg Grips and Cups, G. Lynam, Sheffield. 

18,308. CarriacE Lamps, B. Colbeck, London. 

18,309. MacHInERY for CLEANING GRAIN, P. van Gelder, 


London. 
18,310. Proritinc Apparatus, L. F. Campi and P. 
Lawrence, London. 
18,311. Lamp Stovss, J. H. Brown, London. 
18,312. ELecrromortors, M. O. Schmiedel, London. 
18,313. MULTIPLE-EXPANSION Enarngs, C. T. Crowden, 


mdon. 

18,314. Macutvegs, V. Whitehall and G. 
C. Crewe, London. 

—. ANEMOMETER, W. Rohkohl and C. Schacht, 

rlin. 

18,316. Vapour J. T. Knowles.(The C. 
Riotte Company, United States.) 

18,317. SUPPORTING INCANDESCENT Mantixs, J. Jack- 
son, Coventry. 

18,318. MANUFACTURE of ARTIFICIAL TEETH, F. A. 
Wienand, London. 

18,319. ANTHRANILIC ActD, B. Willcox.—({The Badische 
Anilin and Soda Fabrik, Germany.) 

18,820. Gear for Surps, F. 8. Cormier, Kings- 
ton-on-Thames. 

18,321. Deracuine Horsgs from J. Orteig, 
Kingston-on-Thames. 

18,322. De.ivery of Liqurps, D. Cameron, F. J. 
Commin, and A.J. Martin, London. 

18,323. OpgNinG for Enve.opss, E. C. Vicary, Ply- 
mouth. 

18,324. Exxecrric Circuits, C. Adams-Randall, 
London. 

18,325. CuecKING VisraTion of Venicies, D. Laffan, 
London. 

Recepracies for W. Bachner, Liver- 


pool. 
18,827. Conveyor Batts, A. T. Otto, Liverpool. 
18,328. Process for WELDING Meta.s, H. Goldschmidt, 
London. 
Merattic Attoys, J. B. de Alzugaray, 


London. 
18,380. Manuracturg of Waitin, C. R. Gostling, 


mdon. 

18,381. Friction Ciutcues, W. J. S. Grawitz, 
London. 

18,332. Packinc Cicaretrgs, E. T. Pollard and B. 
Baron, London. 

18,388. Locxinc Devices, J. T. Ward and J. B. 
Curtis, London. 

18,334. SEPARATION of METACRESOL and PAaRACRESOL, 
chig, London. 

18,885. Execrropges for Arc Lamp3, H. Bremer, 


ndon. 
18,336. VEHICLES and VeHIcLE Brakes, 8. Lowe, 


ndon. 
18,387. SHooTinc Tarcet, O. Williams, 
mdon. 
18,338. AuToMaTIc CoupLines, G. E. Quincey, London. 
18,339. Hanp Brususs, W. Lees, London. 
18,340. CommuNicaTING between PassENGERS and 
Gvuarps in Tratns, W. Elliott and R. Montgomery, 


London. 

18,341. Game, R. Marquard and G. Frieckert, London. 

18,842. Preparinc Giass for Dgsianx, L. Kiesel and 
F. Watzina, London. 

18,343. HorsgsHoxs, W. J. H. Carr-Boyd and J. P. 
Thomson, London. 

18,344. Raisinc MInzRALs, W. Bentrop, London. 

18 845. AcruaTING Mecuanism for Spinpigs, F. W. 
Bthne, London. 

18,346. PorTas_e Step Lapper, J. M. ers, London. 

18,847. CoIN-HANDLING ApPpLiaNncEs, 8S. H. McFadden, 
London. 

18,348. WATER-TUBE STEAM Borers, J. Hallett and G 


y, London. 
18,849. WIRE-DRAWING APPARATUS, R. Arliss, London. 
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18,350. ELEcrRoLyTss, Q. Marino, London. 

18,851. Proputsion of C. F. Sch London. 

18,852. Pres Covptines, S. R. Dresser, London. 

18,358. Castine Cement Prpss, C. J. Kielberg, London. 

18,854. Lusricators, J. Rotherham, London. 

18,855. Supportine Bicycies, R. Jahn and G. Haus- 
mann, London. 

18,856. MANUFACTURING Bottoms of Casks, J. Tuffou, 
London. 

18,357. PowWER-TRANSMITTING Devicr, V. Alexandroff 
and 8. Strakhoff, London. 

Rotary Enornes, A. Widman and J. C. Baker, 

ndon. 
18,359. Gitpine Woop, D. Forbes and H. A. Burleigh, 


Bristol 
12th September, 1899. 


18,36). LamMpLicuTEr’s Lamp, J. T. Bee, Walkden, near 
Bolton-le- Moors. 

18,361. SzpaRaTine Woot from Skins, W. P. Grifliths, 
Bradford. 

18,362. Launpry Devices, J. Pickles, Bradford. 

18,363. for Comprye Woot, J. Cooper, Brad- 


ford. 

18,364. DeTacHABLE HanpLx for Taps, G. H. Askham, 
sheffield. 

18,365. TeLtEPHONE Excuancr Systems, W. Aitken, 
London. 

18,346. TorRET and Capstan Latues, H. Austin, 
Wolverhampton. 


aisley. 
SELF-STARTERS for Encings, W. Cliffe, Hudders- 


eld. 
18,369. ArTacHMENT for Gratss, &c., G. Naismith, 
sgow. 
18,370. Macurnes for Winpinc Yarn, D. M. Seaton, 
Bradford. 
Hanp Brakes for Venicies, F. L. Lane, 
Ss. 
18 Hanp Braxes for Venicies, F, L. Lane, 


3. 
18,373. Crow for Rais, J. Relton, jun., 
Fleetwood, Lancs. 
Supine Seats, W. Lester and E. J. Alford, 


jury. 

18,375. Courtine Venicies, F. O. Prince and C. E. 
Monkhouse, London. 

18,376. Rack Putigy, 8. E. and F. E. Phillips, 
Birmingham. 

18,377. ContcaL for Lartues, C. Nickel, 
Cologne. 

Cramps for Bencues, E. Arnold, Oldhill, 
affs, 


18,379. Piuc Taps, F. M. Ashley, Manchester. 

18,380. Fasteninc Device for Boxss, M. Bittger, 

anchester. 

18,881. Dupticatinc Apparatus, B. J. B. Mills.—{ The 
A. B. Dick Company, United States.) 

18,382. Prorectinc Sargs against BurGcLarRs, A. P. 

ichard, London. 

18,333. Cycizs, T. J. Biggs, Frome, Somerset. 

18,384. Cycigs, T. J. Biggs, Frome, Somerset. 

18,385, Vices, T. J. Biggs, Frome, Somerset. 

18,886. TestiInc CycLe Brackets, T. J. Biggs, Frome, 
Somerset. 

18,387. WrRE-DRAWING Macuings, F. Smith and Co. 
Wire Manufacturers, Limited.—(A. Stangl, Austria- 
Hungary.) 

18,388. EquaLisinc the Forcep Dravucnt for FURNACES, 
R. Gosling and The Improved Patent Forced Draught 
Furnace Syndicate, Limited, London. 

389. RaPID-FIRE PyroTEcHNic Guns, W. Teale, 
Ontario, Can: 

18,390. VenTILaTinG Fans, P. M. Justice.—(The Emer- 
son Electric Manufacturing Company, United States.) 
18,391. Comprnep Batu and Lavatory Basin, J. W. 

Hincks, London. 

18,392. Incanpgscent Gas Burners, W. Hooker, 
London. 

18,393. Cups, C. 8 Snell, Saltash, Cornwall. 

18,394. ArsusTABLE SaniTaRY JuNcTION Pipr, C. A. 
Moody, London. 

18,395. CoIN-FREED MgcHanicaL Toys, G. D. Palmer 
and H. Hartley, London. 

18,396. Brake Mecuantsm for Cycies, W. G. Hounsell, 
Birmingham. 

18,397. BurcLaR or Fire N. Way, jun., 
London. 

18,398. Mow1nc Macurings, A. von Loeper, Dundee. 

18,399. Arn Pumps, T. J. Biggs and F. Eastmead, 
Frome, Somerset. 

18,400. Resawinc Macurngs, F. McDonough, London. 

18,401. Door Catcugs, M. J. Thuéstad, London. 

18,402. Gas Governors, E. Cornwall, London. 

18,403. Gar, G. Quick, Leytonstone, Essex. 

18,404. Kerries, W. C, Morison, London. 

18,405. Countine Brats of the Putsg, J. F. van Delden, 


ndon. 
18,406, Support for Revo.us_e Cuarrs, H. W. Bolens, 
mdon. 
18,407. FasTenINc Pripgs to Watts, E. M. Edwards, 
London. 
Stoves for Heatinc Purposss, E. M. Edwards, 
mdon. 
Brack Marrers, A. F. Poirrier, 


naon. 

18,410. FIN-LIkE PROPELLER for Sarps, 8. von Kvassay, 
London. 

18,411. Carriace Winpows, B. Rauscher and J. 
Schilhan, London. 

18,412. InpDIA-RUBBER WaTER Borrties, A. H. Alden, 
London. 

18,413. TRansMiTTING Power, W. R. Lake.—({A. C. 
Tanner, United States ) 

Contacts, E. Greil and E. Audiger, 


mdon. 
18,415. Cocks, W. R. Lake.—(A. Bosatelli, Italy.) 
18,416. Rartway Tracks, R. Haddan.—(J. Dizon, and 
H. C. Howard, United States.) 
18,417. Borter CLeangr, F, W. Hornish and A.C. Clark, 
ndon. 
18,418. Enornes, J. Stumpf, London. 
18,419. Non-conpuctinc Coverine, F. C. Hige, 


erlin. 

18,420. Fitters, J. Westaway, London. 

18,421. EMERY-WHEEL Composition, J. Westaway, 
London. 

18,422. Corset Fasteners, M. O. Ross, London. 

18,423. Locks, L. R. Leceliier, London. 

18,424. Paste Borris, G. P. Cragin, London. 

18,425. Expvosive Gas Exorngs, H. Smith, London. 

18,426. PaxsERVATION of Butter, L. L. Carpentier, 
London. 

18,427, TIME-RECORDING Apparatus, J. H. Garratt, 


mdon. 

18,428. Frepinc the Inkino Rissons of TyPEwRITING 
Macuines, R. Turner and Duplex Typewriter 
Company, London. 

18,429. Printine Presses, W. P. Thompson.—(A. R. 
Stone, United States.) 

18,430. A NgcaTivg Paper to be Drawn orr, A. Hof- 
mann, London. 

18,431. OxyognaTING the Water of Fish Tanks, A. 

iget and M. Kern, London. 

18,432. PressuRE Reocutators, W. P. Thompson.— 
(H. M. Dunlap, United States.) 

18,433. Seats for SHop Assistants, A. F. Mertcn, 


Liverpool. 

— Bricks, W. W. Pilkington and W. R. Ormandy, 

iverpool, 

18,485. Pistons, W. Spence and J. Nolan, Liverpool. 

18,486. ReeuLators for INTERMITTENT Gas SUPPLIES, 
T. Hahn, 8S. Miihlenthal, and M. Lcwenthal, 
London. 

18,437. Pipzs, J. Lavine, London. 

18,438. Execrrotytic Deposition of Merats, C. V. 
Burton, London. 

18,439. WasHING and CLEANING Compounp, A. Kiirten, 


ndaon. 
18,440. by Execrric Liout, Sir 
W. G. Armstrong, Whitworth, and Co,, Limited, 
and J, Honner, London, 


18,441. Rorary Currers, B. Henrikson, London. 

18,442. Bricks, R. Stanley, London. 

18,448. Sgcurinc Boox Leaves, P. T. 
Johnson, London. 

18,444. Friction WHEEL or CLutcu, J. A. Harper, 
Birmingham. 


18th September, 1899. 


18,445. AppLyinc Brakinc Power to D. 
Griffiths, Bristol. 

18,446. Briqgurtre Macnines, A. E. N. Yeadon and 
and W. Johnson, Leeds. 

18,447. Rorary Enorngs, A. C. Harris, Leicester. 

18,448. Cuips for Dress Tigs, T. Morton, Birming- 
ham. 


18 449. for CARRYING Paper, Suests, E. H. 
Kertland, Halif+x. 
18,450. Sash Fasteners for Winpows, J. Rosbotham, 


alifax. 
18,451. FeepDING Printinc Macuings, E. T. Cleathero, 


ndon. 

18,452. Drivina Gear of Crcies, W. G. Eades, Bir- 
mipgham. 

18,453. NoN-coLLarsiBLE Boxzs, W. Harvey, Man- 
chester. 

18,454. ELecrric Liouters for Pips, J. J. Robson, 
Newcastle on-Tyne. 

18,455. Sprinc for Roriers in Hus 
Wues.s, J. W. Milligan and F. Oldfield, Birming- 
ham. 

18,456. Cycies, G. W. Hands, London. 

for E.recrric Tramcars, J. Tidswell, 

ra ord, 

18,458. Stezve Links for Currs, &c., J. Foulds, Man- 
chester. 

18,459. Brakes for Crores, C. W. and T. H. Buckley, 
Manchester. 

18,460. for Drivine Venicigs, J. W. Revy, 
London. 

18,461. Gas Generator, A. P, Carova and W. Thomp- 
son, Birmingham. 

18,462. LeaF-TURNER for Music, G. Jack and J. Meek, 
Edinburgh. 

18,468. and Boats, H. Lees, Ash- 
ton-under-Lyne. 

18,464. CycLe Brake, T. Adamson and F. W. Barlow, 
Bolton. 

18,465. Brake, J. Clegg, London. 

18,466. RecuLaTIne ExPLosion Encinas, A. E. 8. Craig, 
London. 

18,467. Winpinc Yarn, J. Gordon and J. M. Mallock, 
Glas; 


gow. 

18,468. ELtecrrictty Meters, Chamberlain and Hook- 
ham, Ltd., 8. H. Holden, London, 

18,469. Coanoinc Suuttries, W. H. Baker and F. E, 
Kip, Wolverhampton. 

18,470. Cuttivators for AGRICULTURAL PuRpPosEs, F. 
D. Mercer, London. 

18,471. Braxgs for VeHicLtes, H. E. Thomas, Bir- 

in, 


ming 
— Corrs, G. P. Morrish and Fergusonand MacRae, 
Ww. 


18,473. for Gazcarnss, 8. 
Brown, London. 

— Se J. West and H. J. W. Raphael, 

mdon. 

18 475. Fastener, E. J. Roche, London. 

18,476. Cycigs, D. Doyle, A. T. Fisher, and J. H. Rowse, 
London. 

18,477. Boots, F. Oellers, London. 

18,478. Sgat for Usk of Snop Assistants, C. Leni, 
London. 

18,479. Sprixe for Arsu:tinc Aprons, C. Leni, 


mdon. 

18,489. WaTER-TUBE Steam Generators, J. M. Hurd, 
London. 

18,481. Drums, &c., I. H. Sapp and W. T. Stuart, 
London. 

—, Covptines, C. D. Horgan and F. G. Peck, 


ndon. 
18,483. Psygumatic Bicyc.e Tire, D. Sanderson, 
Nottingham. 
18,484. Nozzizs of Brer Enoines, W. Oliver, 
London. 
18,485. Preventinc Waste from Beer Encines, W. 
Oliver, London. 
Sewer Gas and Destroygr, G. Moss, 
mdon. 
18,487. Rac Encrnes, K. Hromadnik, London. 
— Burners for PULVERISING FuRL, G. 8S. Emerick, 
ndon. 
18,489. Etecrricat Conpuctors, Siemens Bros. and 
Co., Limited.—( Siemens and Halske Aktien Gesellachajt, 


Germany.) 
18,490. SuRGiIcaL Pumprne Apparatus, C. A. Teske, 


mdon. 

18,491. CoIn-FREED Game Apparatus, W. Northorpe, 
London. 

18 492. Fos StcnaLtinc on Rattways, J. G. 8. Lee, 
London. 

18,498. AngRoID Barometers, J. W. Buck and H. 
Sandilands, London. 

18,494. Lirg-savine Boat, L. Becker, Berlin. 

Crapiss, 8S. E. and H. Oakes, Kingston-on- 


es. 
18,496. Borrizs, R. H. Barrett, London. 
18,497. ConstrucTING Boarps for Drawine, J. Trey, 


ndon. 
18,498. Dyvzmnc Woop, J. Pfister, H. Paetz, and L. 
Lewin, London. 
18,499. Tram Rats, G. E. Merchant, London. 
18,500. for Snops, C. E. and H. Cowtan, 


mdon. 
18,501. Percussion Fusss for Prosgctites, T. R. R. 
ton, London. 
18,502. Sarety Devices for Hoistinc Apparatus, H. 
von Kramer, London. 
—_— HIGH-EXPLOSIVE PROJECTILES, T. R. R. Ashton, 
naon, 
18,504. Typewriters, A. E. Azhari, London. 
18,505. Tings, E. von Swertschkoff, London. 
18,506. Rims and Tires for Warxxs, J. H. F. Carstens, 


mdon. 
Drivinc Gear for VeLocipepes, J. J. Mason, 
mdon. 
18,508. Topacco Pipgs, J. O. Robertson, London. 
18,509. RecREATION Raitways, J. H. Coorer and C. 
Bailey, London. 
18,510 TgacHInG CHILDREN to WaLk, J. P. Smidt, 
London. 
18,511. PreventiInc OveRwinpinc of Enorygs, C. 
White, London. 
18,512. Caararnc Devices for Furnaces, J. Huntley 
and W. E. Peeples, London. 
18,518. Gas Sroves, H. Lisle and The Presto Gear 
Case and Components Company, Limited, London 
18,514. Compustion Gasgs, H. Higgins, 


mdon. 
18,515. SuppLyinc Syrup with Beveracgs, B. Baron, 


mdon. 
18,516. Buastinc Composition, 8. Fiilép and M. J. 
kovic, Manchester. 
18,517. Wixvows, A. Ni » Manchest 
18,518. Mata Deposits, E. and A. H. Mies, 
Liverpoo 
18,519. ANNEALING Pors, W. E. Harris, Liverpool. 
AppLiaNcE for Fuses, E. Fox, Liver- 
pool. 


14th September, 1899. 
18,521. Fumiaators, C. E. West, Roundhay, near 
18,522. Serine for Suops, B. Turner, 
18,523. Fotpixc Szat, T. H. Blaker, 
18,524. BrveracEs, J. Webster, 
18,595. Tires to Wuex1s, J. Pickles, Brad- 


0) 
18,526. Pepats for VeLocipgpgs, ©. E. Skinner, Man- 
chester, 


18,527. Arrixtno to Borris C. Coul- 
son, Bradford. 

18,528. for Borer Fuss, R. Oldham, 
Manchester. 

18,529. Siaut-reeD Lusricators, W. Potts, Man- 
chester. 


18,580. Puncuine Macuings, M. H. Pearson and Pear- 
son and Bennion, Limited, Leicester. 

18,581. See, H. H. Hall and R. J. Urquhart, 
Live 

18,582. Trouser StretcuER and Presser, W. Dutton, 
Chester. 


Crowther, Manchester, 

18 586. Paptocks for JeweLLERy, J. W. Robatham, 
Birmingham. 

18,587. Lowgr1nG SusPENDED Lamps, J. B. McIndoe, 
G 


lasgow. 

18,588. Prorective Paint for Suiprs' Borioms, J. 
McLintock, Bristol. 

18,589. Caste Guarp, J. Leach and G. and W. Prince, 
Accrington. 

18,540. Borries, A. E. N. and 8. N. Yeadon, Leeds. 

Suop Sroot, W. Wharldall, jun , Pontefract, 
Yorks. 

18,542, Feet for Trivets, Heaters, &c , R. Rowbotham, 
Manchester. 

18,543. Mopiryina Power Transmission, C. Joly, 
London. 

18.544. Cargue or Warrant Books, T. McCulloch, 
Huddersfield, 

18,545. Firg-cuatps, 8S. Muir and W. E. Speak, Bir- 
mipgham. 

18,546. Pywromatic Tings, W. T. Cantrill, 
tirmingham. 

18.547 ConTINvoUS-cURRENT Motors, H. W. Wilson, 
St, Austell, Cornwall. 

18.548 Tins, F. E. G. Langton, Engadine, Switz2r- 


18,549. Vatves for Pweumatic Tires, E. F. Pickett, 


ndon. 

18.550. Insutators, A. G. Brookes.- (A. M. Lougee, 
United States.) 

Brake, B. Drysdale and C. Webb and Son, 
Ltd , Aston. 

18,552. SteeRinc Gear for Suips, A. C. Broadbridge, 


ndon. 

18.558. Apparatus for Locxinc Trucks, J. Sharrock, 
ndaon. 

18,554. Cooxinec Drigp &c., O. 8. Stephenson, 


mdon. 
18,555. OVERHEAD Wires, J. Slack, 
mdon. 
18,556. GENERATING ACETYLENE Gas, British Pure 
Acetylene Gas Syndicate, Limited, and C. E. Talbot, 


Liverpool. 

18,557. Fixtnc Door Curtain Rops, J. B. West, Man- 
chester. 

18,558. ATTACHMENT for E. Bommer, 


naon. 

18.559. APPLIANCES for Testinc Dratns, A. J. Collins, 
ndaon. 

18,560. REFRIGERATING Macuinery, F. Allen, 


London. 

18,261. Apparatus, J. H. Powers, London. 

18,562. Motors, C. Hautier, London. 

18 563. Necks of Water Borties, R. C. Watkins, 
London. 

18,564. INcanpEscent Lamps, H. D. Goatley, 
London. 

18 565. Hyprocgsn, E. Beringer, London. 

18,566. REGULATING Grain SuppLy to GRAIN-SORTING 
Macurnes, J. Mayer, London. 

18,567. Eco Preparation, 8. Berg. London. 

18,568. Covers for Boots and SHors, L. P. Foll, 
London. 

18.569. ILLUMINATING ProvgctiLEs, T. Toccaceli, 
London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


628,069. Pic-preakinc Macuine, A. Brown, 
Cleveland, Ohio.—Filed March 30th, 1899. 
Claim.—(1) The combination with a pig-breakin, 

machine, having horizontal plungers, of an overh 

carrier and series of hooks connected to the same for 
the purpose of grappling the sow and thereby suspend- 
ing the pigs thereof vertically from said carrier during 
the process of breaking the pig-bed, substantially as 
shown and described. (2) The combination with a 
pig-breaking machine, having horizontal plungers, an 


628,559. Computina Drvice 
Ina J. H. Stephens, Vernon, 1ew.—Filed 
6th, 1898. 

Claim.—(1) A pendulum scale vided with an are 
of increasing radius, a toothed wheel on the arc shaft, 
of a rack in combination with levers bearing knifo 
edges connected to a platform scale, and a pound-arm, 
and interchangeable computing strips, for ascertain: 
ing the amount weighed and price thereof, through 
the medium of a pointer as specified. (2) A platform 
scale in combination with levers connecting to a pen. 
dulum scale, through the medium of a rack toothed 
wheel are of increasing radius and weight thereon 
for ascertaining the weight and price of any com! 


626559! 


modity, by means of a pointer as specified. (3) In a 
weighing scale provided with an are of increasing 
radius, a toothed wheel having a counterbalancing 
rack, and ro post operating said arc, a shaft 
supporting said toothed wheel and arc, and an index 
hand on the free end of said shaft for indicating the 
number of pounds weighed, in combination with 
spring-actuating supports and interchangeable price 
strips having the price = und on said strips for 
each commodity weighed, substantially as described. 
(4) In combination with a platform scale, a rack held 
in vertical a by rollers, and operating a pen- 
dulum scale through the medium of a rack wheel and 
an arc of increasing radius for ascertaining the amount 
and price thereof, through a pointer as specified. 
628,692, Frexiete Jomt, A. Campbell, Stamford, 
Conn.—Filed May 1st, 1899. 

Claim.—A flexible joint, comprising two meibers, 
one of which is formed with a projection adapted to 
enter the other member, a spring supporting « trans- 


(628.692) 


versely- bowed metal washer and a packing ring, 
whereby the joint between the two members is closed, 
a bolt extending through said members, whereby they 
are connected together, and packings providing tight 
joints around said bolts, substantially as described. 


628,756. Toor Hover, F. H. Catheart, Alexandria, 

Va.—Filed April 5th, 1897. 
Claim.—In a tool holder, the combination of a post 
having a diametrical aperture through it, collars 
ding the post and free to be turned around 


(628,069) 


overhead carrier adapted to bring the pig-bed in front 
of said plungers, and means for suspending the same 
from said carrier with the pigs thereof vertical, when 
brought thereby in front of said plungers, substantially 
as shown and described. (3) The combination with a 
pig handling and breaking machine, having horizontal 
plungers, of an overhead carrier and a series of 
sustaining hooks, as described, together with means 
for flexibly connecting said series to said carrier, 
substantially as shown and described. 


628,707. Larue Toot Hotper, J. Gregory, Bridge- 
port, Conn.—Filed August 16th, 1898. 

Claim.—A tool holder of the class described, the 

same comprising a head provided with transverse 


holes at an angle of forty-five d to the shank, a 
recess at right angles to said holes and at their inter- 
(628. 7071} 


section, a post fitted to said recess and bearing holes 
to register with the holes aforesaid and having a 
reduced threaded stem projecting from said recess, a 
nut engaging said stem to operate the post, a bushing 
interposed between the post and head, as and for the 
purpose described. 


sur 


the same, and having their opposing faces provided 


with radially-disposed recesses, the aperture through 
the post being of a size large than the aperture formed 
by bringing opposite to each other any two of the 
recesses in the faces of the collars, and means for 
compressing the collars against each other, substan- 
tially as set forth. 

628,840. Mzans ror Usk WorKING QUICK FIRING 
Guxs on Boarp Sur, J. F. B., and M. B. 
Normand, Havre, France —Filed December 23rd, 

7 


1897, 
Claim.—(1) A gun mount provided with a radiating 
bar adjustable to any position in a horizontal plane, 
as set forth. (2) A gun mount provided with means 
adjustable to any position in a horizontal plane to 
form a support for the gunner to assist him in firing the 


as set forth. (3) The combination with a gun 
cunt, of an adjustable support movable independ 
ently of the gun and supported from said mount to 
serve, substantially as set forth. (4) The es 
with a gun mount, of a radiating bar —— with a 
handle serving as a point of support for the pe, 
and means whereby said bar may be adjusted to stan 


in = position in a horizontal plane, substantially 25 
specified, 
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UNITED STATES COMPETITION IN THE LOCO. 
MOTIVE EXPORT TRADE, 
No. I. 

Wuen American locomotive builders take orders from 
foreign railways, they do not force their own ideas upon 
their customers. That would be a poor policy to follow 
in developing business and pleasing purchasers. The 
builders will comply with such requirements and condi- 
tions as the railways chuuse to specify, either in general 
or in detail. They will work to specified dimensions and 
weights, and will use steel or copper fire-boxes, iron or 
brass tubes, plate or bar frames, inside or outside cylinders, 
&c., as required. They will also apply any special fittings 
to suit local requirements, such as side buffers, enclosed 
cabs, hand or power brakes, boiler fittings, kc. 

An instance of this is afforded by seventeen engines 
which were built in the United States in 1898 to fill an 
order from the Finland State Railways, 5ft. gauge. The 
engines were built and equipped according to the plans 
of the engineers of these railways. They are practically 
identical with engines built in Kurope for the same rail- 
ways, With the exception that they are two-cylinder 
compounds, having the builder’s patented system of 
intercepting valves and other details of compounding. 
They are even equipped with a German device for aa 
ing the bell by a steam clapper. They are of the Mogul 
type, having six-coupled wheels and a leading two-wheel 
bogie truck, while the tender has only two axles, which 
are carried in deep plate frames. A conical smokestack 
is fitted, which is of thoroughly European design, differ- 
ing considerably from American smokestacks or funnels, 
which contain spark-arresting devices. It is also to be 
noted that six-coupled engines with four-wheel bogies 
have been built for the same railways by other American 
builders. These, however, conform more to American 
practice, and have straight cylindrical funnels, the spark- 
arresting device being contained in the extended smoke- 


Xe 

These latter engines are an example of the fact that, if 
the purchasers prefer, the builders will themselves design 
the engines, conforming to specified limits of weight, 
steam pressure, overall dimensions, &c. These engines 
will be guaranteed to fill the purchaser’s specifications as 
to speed, hauling capacity, and maximum gradients to be 
ascended. In engines for narrow-gauge railways, up to 
the meter gauge, the frames are put scmetimes inside and 
sometimes outside the wheels, to suit the convenience of 
the design or to meet certain conditions as to fire-box 
dimensions, &c. Some engines for railways of 3ft. 6in. 
gauge have had the frames put outside the wheels in 
order to admit wide fire-boxes. 

On the vexed question of steel and copper fire-boxes, 
the Engineering News, in the article already referred to, 
makes the following remarks :— 

One great point that is almost always brought up in English 
discussions on American locomotives, is that they have steel fire- 
boxes, which is generally represented as a defective feature. Asa 
matter of fact, copper fire-boxes, brass tubes, and any other 
a will be, and are, supplied by American builders to meet 
the requirements of their customers, We have taken the trouble 
to look up the descriptions of a number of engines built in this 
country for foreign railways, and as far as this question is con- 
cerned there is certainly no unanimous demand for the copper 
fire-box, The result of this investigation is summarised below, 
showing the countries in which American-built locomotives have 
fire-boxes of steel, copper, or of both materials. 

Steel and copper.—Norway, Finland, Russia, China, Japan, 
Western Australia, and Brazil. The engines for the Russian line 
across Manchuria have copper fire-boxes ; those for the other lines 
in China have steel fire-boxes, 

Steel.—Hawaii, Korea, Egypt, Soudan, New Zealand, Peru, 
Colombia, Guatemala, Mexico, Cuba, Jamaica, and Canada, 

Copper.—England, Spain, Denmark, Cape Colony, New South 
Waies, and Victoria, 

The tenders of American locomotives built for foreign 
railways are very diverse in style, to say nothing of the 
infinite variation in dimensions. The diversity in style 
is mainly in the frames and running gear. Most of the 
locomotives of American railways have tenders with 
underframes of rolled steel joists or channels, and are 
mounted on a pair of four-wheeled bogies, the distance 
between bogie centres being about equal to twice the 
bogie wheel base. A few engines, however, have tenders 
with deep plate frames, in which are carried three axles, 
as in English practice. The locomotives built in the 
United States for foreign railways have tenders of five 
different styles, as follows :— 

(1) Tenders of the American type, having steel built-up 
underframes, and mounted on a pair of four-wheel bogies. 

(2) Tenders of the English type, having deep plate 
frames, in which are formed the hornblocks or guides 
for the axle-boxes of the three axles. 

(3) Tenders having steel built-up underframes, but with 
hornblocks bolted to the side sills or headstocks, and 
having three axles, 

(4) Tenders having combination frames, and mounted 
On one four-wheeled trailing bogie, and one fixed leadin 
axle, the latter being carried in hornblocks, either bolte 
to the underframe or forming part of a plate frame. 

(6) Tenders having four wheels, with the axle-boxes 
carried in plate frames. 

There is one other point in regard to which we shall 
quote from our contemporary, and that is in regard to 
the question of the relation of the weight of the engines 
to the construction of the permanent way. We may also 
note that the columns of Taz ENGINzER in recent years 
will show to what a great extent the bogie has been 
adopted for four-coupled and six-coupled locomotives 
throughout Europe, and in other parts of the world. In 
England, its use is now quite general, even on such con- 
suerelixe roads as the Great Western Railway and the 

ondon and North-Western Railway. The extract which 
We quote is as follows :— 
me impression still exists abroad that while American loco- 
Pye fr. good enough for light and rough track, they 
impression is good track—English track especially, This 
light and ro “ upon the old idea that all American track is 
that of th , Whereas many roads have track fully equal to 

of the best English track, and much more rigid. If we take 


our deep and heavy rails with a 6in. to 8in. bearing on sixteen to 
eighteen sleepers toarail length, it will beseenthat they have much 
more bearing area than English rails with a 3in. to 4in. bearing oniron 
chairs with ten to twelve sleepers to the same length of rail. 
The gradual introduction of the truck for locomotives by even the 
most conservative English railways and throughout Europe, shows 
that foreign engineers have largely discarded their old ideas as to 
this device being of advantage only on rough track with numerous 
and sharp curves, 

In addition to its general discussion on the construc- 
tion of locomotives in the United States for foreign 
countries, our contemporary describes and illustrates a 
number of these engines. In doing this it makes no 
attempt at a complete list, but has selected examples of 
engines recently built for widely-separated countries, in 
order to give some idea of the great variety of these 
engines, and of the extent to which American-built loco- 
motives have been introduced in foreign countries. For 
the same reasons, we give these particulars for the 
information of our readers. We cannot reproduce the 
illustrations, but in this connection it is appropriate to 
give some similar illustrations from photographs recently 
received from the United States. With this explanation 
we proceed to give an abstract of the list of locomotives 
built in the United States to fill orders from foreign rail- 
ways, omitting many details :— 

EUROPE, 

England.—The first modern order sent to the United 
States was that for a small tank engine for the Lynton 
and Barnstaple Railway, 1ft. 11in. gauge. This engine 
has been illustrated in our columns. Three American 
works are now building and have built about sixty six- 
coupled bogie goods engines, and some goods tank 
engines, for five English railways. 

France.—The Administration of the French State 
Railways has placed an order with an American firm for 
ordinary locomotives, while another firm is building the 
heavy electric locomotives of the Paris underground ex- 
tension of the Orleans Railway. 

Spain.—Some 43-ton pase engines were built last 
year for the La Robla and Valmaseda Railway, metre 
gauge. They have eight-coupled wheels and two-wheeled 
leading bogies, and are to haul trains of 160 tons up gra- 
dients of 1 in 40, combined with curves of 390ft. radius. 

Norway.—The State Railways have been supplied with 
four-coupled bogie passenger engines and six-coupled 
goods engines, having two-wheeled bogies, while six- 
coupled tank engines with leading and trailing two-wheel 
bogies have been built for a narrow-gauge line. 

Sweden.—Mogul engines of 34 tons weight were built 
for the State Railways in 1892. During the present year 
there have been shipped ten six-coupled four-wheel bogie 
two-cylinder compound engines, and ten six-wheel all- 
coupled tank engines. 

Finland.—In 1898, seventeen engines were built for 
the State Railways, 5ft. gauge. They are two-cylinder 
compounds, with six-coupled wheels and two-wheel 
bogies. Other engines include six-coupled passenger 
engines, small engines with rear tanks, and narrow-gauge 
saddle-tank engines. 

Russia.—For several years past American builders have 
been supplying large numbers of locomotives to Russia. 
Probably a majority of these are four-cylinder compounds, 
while some of them have fuel oil tanks on the tenders. 
They range from six-wheel side-tank shunting engines 
and 50-ton rear-tank engines to passenger and goods 
engines of 65 to 75 tons. 

ASIA, 


Palestine. —The Jaffa and Jerusalem Railway is 
operated by American Mogul engines of 27 tons weight, 
metre gauge. 

India.—A small saddle tank locomotive was sent out 
in 1898, and a number of locomotives are now being built 
for railways of metre gauge and the Indian standard 
gauge of 5ft. 6in. 

China.—The first American locomotive for China was 
built in 1887, and since then several engines oi different 
types have been built. Others now under construction 
for the Imperial Railways of North China—4ft. 8}in. 
gauge—include twelve 58-ton four-coupled bogie passenger 
engines, four 65-ton Mogul goods engines, and four 45-ton 
tank engines. In the Mogul engines for the Lu Han 
Railway, the sand-box is not placed on the boiler barrel, 
as in ordinary American practice, but is under the front 
end of the boiler barrel. The Manchurian extension of 
the Siberian Railway, which is being built by the Russians 
—under the name of the Chinese Eastern Railway—has 
a number of American six-coupled tank engines, and 
65-ton goods engines. The latter have eight-coupled 
wheels and a two-wheeled leading bogie, and are almost 
identical with engines built for Russian lines. Some are 
simple and others are four-cylinder compounds. All have 
conical smokestacks. 

Japan.—Nearly all the American locomotive builders 
have hada share in the extensive orders from the Govern- 
ment and private railways, all of 3$ft. gauge. The 
engines include passenger and goods engines, tank engines, 
and compressed-air engines for use in coal mines. Tank 
engines are much favoured in Japan; some have six- 
coupled wheels and a leading two-wheel bogie, others 
have four-coupled wheels and leading and trailing bogies, 
while others have six wheels, all coupled. Some of the 
four-coupled tank engines for the Nippon Railway have 
the rear pair as the main drivers. 

Korea.—The first railway was built by Americans in 
1898, and is equipped with Mogul tank engines. 

Hawaiian Islands.—The Oahu Railway has six and 
eight-coupled bogie engines of 3ft. gauge, while American 
saddle-tank engines are used on plantation lines of 24in. 


uge 
AFRICA, 

The Egyptian Government Railways, 4ft. 84in. gauge, 
have 45-ton Mogul American engines, with six-wheel 
tenders of the English style. The Soudan military rail- 
way has four-coupled bogie engir-s which were ordered 
in America on account of the p::mptness of delivery 
promised. The tenders have a four-wheel trailing bogie, 


and a single leading axle. The Cape Governmeni rail- 
ways have passenger engines of the Atlantic type, 50 tons 
in weight. They have afour-wheel leading bogie, four- 
coupled wheels—of which the rear pair are the main 
drivers, and a single pair of trailing wheels. Engines 
are now being shipped from the United States to the 
Mombasa Railway, and a number of engines with side or 
saddle tanks have been built for mining companies’ 
lines. 
AUSTRALASIA, 

New South Wales.—In 1885 Mogul engines were built 
in the United States to colonial designs for the New 
South Wales Government Railways, 4ft. 8in., and since 
then a number of 63-ton ten-wheel passenger and 69-ton 
Consolidation freight engines—both simple and com- 
pound—have been sent out. 

Victoria.—Tank engines have been built for the feeder 
lines of 30in. gauge, built by the Government. Theyhave 
six-coupled wheels, with leading and trailing two-wheel 
bogies, and weigh about 35 tons. They include simple 
and four-cylinder compound engines. 

Western Australia.—Engines of peculiar form, with 
six-coupled wheels, a four-wheel leading bogie, and a 
two-wheel trailing bogie have been built in the United 
States for the lines of the Karri and Jarrah Forests 
Company, 3ft. 6in. They weigh 45 tons, and work on 
grades of gradients of 1 in 16, with curves of 264ft. 
Saddle-tank logging engines with four-coupled wheels, 
leading and trailing pony trucks, and eight-wheel tenders, 
have been built for the same company, to run on the line 
built into the forests. 

New Zealand.—In 1885 twelve passenger and goods 
locomotives were ordered in the United States for the 
Government Railway—a3ft. 6in. gauge—and all were 
shipped within five months. They proved so satisfactory 
that other orders have followed. The engines include 
eight-coupled bogie engines, and both tender and tank 
engines, with six-coupled wheels and leading and trailing 
two-wheel bogies. 

SOUTH AMERICA, 

Argentine Republic.—Mogul engines, with six-wheel 
tenders of the English pattern, have been built in the 
United States for lines of 5ft. 6in. gauge. 

Brazil.—Great numbers of engines have been sent out 
for lines of various gauges, including 72-ton ten-coupled 
engines with two-wheel bogies, and 84-ton eight-coupled 
engines with four-wheel bogies, both of these being for 
lines of 5ft. 3in. gauge. Abt rack-rail engines have also 
been built for the Leopoldena Railway. The Panliata 
Railway has recently been supplied with a number of 
simple and compound American engines having six- 
coupled wheels and four-wheeled leading bogies. 

Chile.—The Government Railways—-meter gauge—have 
American Consolidation goods and tank shunting engines. 

Bolivia.—The Autofagasta Railway—2ft. 6in. gauge— 
has American engines with four-coupled wheels and 
leading and trailing two-wheeled bogies. 

Ecuador.—Engines with four driving wheels under the 
boiler, and a four-wheel bogie under a rear tank, have 
been built for the El Oro Railway, 3ft. guage. They 
weigh 22 tons. 

Colombia. — The Cartagena and Magdalena Railway 
has 18-ton Moguls and 35-ton Consolidation engines, and 
the Giradot Railway has 30-ton Moguls. The Cauca 
Railway has 23-ton side-tank engines of special design, 
with six-coupled wheels under the boiler, a two-wheel 
bogie under the cab, and a four-wheel tender, an exten- 
sion of the front end of the tender frame being carried by 
the bogie. All the lines are of 3ft. gauge. 


CENTRAL AMERICA AND WEST INDIES. 

The Costa Rica Railway—3ft. 6in. gauge—has 45-ton 
tank engines, with six driving wheels and a four-wheel 
trailing truck, the frames being outside the wheels, to 
admit a wide fire-box. The Honduras Railway has six- 
coupled bogie engines, burning wood fuel, and the San 
Salvador and Santa Teela Railway has two-cylinder com- 
pound Moguls, aleo designed to burn wood. These 
latter have hoods over the footplate of the tender. The 
Guatemala Western Railway—3ft. gauge—has similar 
simple engines. The rack-rail engines of the Central 
Railway of San Domingo—2$ft. gauge—were built in the 
United States; as were also some two-cylinder Moguls 
for the Jamaica Railway, 4ft. 8}in., and various types of 
railway and plantation engines for Cuba. 

MEXICO, 

A large majority of the locomotives of Mexican railways 
are built in the United States, including standard and 
metre-gauge engines of various ordinary types, and special 
engines for heavy grades and narrow gauges. These 
latter include special engines for mountain service, and 
the Johnstone 115-ton double-boiler double-steam bogie 
eight-cylinder compound engines for the Mexican Central 
Railway. Mention may also be made of the 30-ton com- 
bined Abt rack and adhesion engine for the Penyoles 
Mineral Railway, 2ft. 6in. gauge. This latter engine has 
six-coupled wheels, and leading and trailing two-wheel 
bogies. It will push a load of 14 tons up a gradient of 
1 in 74, with curves of 230ft., at four miles per hour, and 
will control a 36-ton load in descending. 


CANADA. 

Large numbers of passenger and goods engines, both 
simple and compound, have been built in the United 
States for all the important lines—4ft. 8}in. gauge—in- 
cluding two-cylinder compounds for the Canadian Pacific 
Railway ; six-coupled bogie passenger engines for the 
Grand Trunk Railway ; and 92-ton eight-coupled bogie 
engines for the Ottawa, Arnprior, and Pacific Railway 
and the Inter-colonial Railway. For the Newfoundland 
Railway—3ft. 6in.—40-ton engines have been supplied, 
having six-coupled wheels and a four-wheeled bogie. 

It has already been pointed out in this article that the 
list given includes merely examples of the engines built 
in the United States for export, but it will be noted that 


it includes many engines of special design and with special 
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features. Among these may be noted the steam bogie 
engines, rack-rail engines, oil-burning engines, compressed- 
air colliery engines, &c. It also includes a great number 
and variety of tank engines. In American practice, 
tank engines are used mainly for suburban service, and 
have the tank behind the cab, supported on a bogie, thus 
maintaining a more constant load upon the driving 
wheels. In foreign practice, however, the engines are 
used for general train service, and for shunting. They 
also usually have the tanks at the side of or over the 
boiler. The American tank engines built for export 
have tanks in all three positions, to meet the views of 
various purchasers. Thus there are the saddle-tank 
suburban engines for Brazil and Africa ; side-tank engines 
for Japan, China, and New Zealand; and rear-tank 
engines for Russia and South America. 

Besides all the various types and designs of locomotives 
for railways having gauges of 23in. to 5$ft., large numbers 
of engines are built for plantation, mining, and industrial 
railways. 

It may be appropriate here to refer to the American 
export trade in passenger carriages, goods wagons, and 
tram cars. There is a very considerable trade in railway 
rolling stock for Mexico, Canada, and South America. 
Passenger carriages have even been sent to England, and 
Pullman cars have been sent to England, Germany, and 
Australia. About 300 goods wagons of the American 
type, built entirely of steel and having a low proportion 
of deadweight, have been built for Egypt. Tramway 
rolling stock has been supplied to all parts of the world. 

In conclusion, it may be said that the American 
builders of locomotives can and will—and do—build 
engines of any desired size, weight, and pattern, and with 
any special features of design or equipment. It has also 
been shown that the trade is already large, and of grow- 
ing importance. As the United States railway system 
becomes more and more complete, and the demand for 
engines for new lines becomes less and less, so will the 
enterprising builders look for other fields to be supplied. 
It will be well for English builders to recognise these 
facts, and to see what steps they can take to better their 
position for competing with American firms for orders 
from foreign railways. Forewarned is forearmed. We 
have done what lies in our power to put English and 
Scotch firms in possession of facts. It would be false 
policy to conceal the truth in any way. Great Britain 
can beyond question compete with and beat the United 
States in quality, but she cannot do it without adopting 
American methods of obtaining orders. 

In regard to the locomotives which we have selected 
for illustration in our supplement, as examples of the 
diversity of types of American locomotives built for ex- 
port, we give the following brief particulars :— 

Fig. 1, four-coupled bogie passenger engine for the 
Imperial Railways of Japan. Gauge, 3ft. 6in.; cylinders, 
16in. by 24in.; driving wheels, 4ft. 6in.; driving wheel 
base, 7ft.; weight, 78,600 lb. 

Fig. 2, Mogul locomotive for the Egyptian State Rail- 
ways. Gauge, 4ft. 8}in.; cylinders, 18in. by 24in.; 
driving wheels, 5ft. }in.; wheel base, 14ft. 9in. driving, and 
22ft. 2in. total ; weight, 90,750 lb., with 75,450 lb. on the 
drivers; boiler, 4ft. 6in. diameter, with 192 tubes 2in. 
diameter and 10ft. 6in. long; fire-box, 71}}in. by 34jin. ; 
tender tank, 2000 imperial gallons. 

Fig. 3, eight coupled engine for the Chinese Eastern 
Railway—the Manchurian extension of the Siberian 
Railway. Gauge, 5ft.; cylinders, 14in. by 26in and 24in. 
by 26in. ; driving wheels, 4ft. 2in.; weight, 137,400 lb. 

Fig. 4, six-coupled bogie passenger engine for Russia, 
with Vanelain four-cylinder system of compounding. 
Gauge, 5ft.; cylinders, 14in. by 26in. and 24in. by 26in.; 
driving wheels, 6ft.; weight, 133,300 lb.; tender, 
82,700 lb. 

Fig. 5, eight-coupled engine for the Interoceanic 
Railway, Mexico. Gauge, 3ft.; cylinders, 16in. by 20in.; 
driving wheels, 3ft. 2in. ; weight, 91,000 1b. ; frames out- 
side the wheels. 

Fig. 6, six-coupled bogie passenger engine for the 
Paulisla Railway, Brazil. Gauge, 5ft. 3in. ; cylinders— 
four-cylinder compound—ldin. by 26in. and 25in. by 
26in.; driving wheels, 5ft. Sin.; weight of engine, 
134,400 lb., of tender, 66,500 lb. 

Fig. 7, six-coupled tank engine, with leading and trail- 
ing bogies, for the New Zealand Government Railways. 
Gauge, 3ft. 6in. ; cylinders, 14in. by 20in. ; driving wheels, 
8ft. 4in. ; driving wheel base, 10ft.; weight, 84,190 Ib. 

Fig. 8, Mogul goods engine for the Lovisa-Westjirvi 
Railway, of Finland. Gauge, 2ft. 5}in. ; cylinders, 12éin. 
by 18in.; driving wheels, 3ft. lin.; boiler, 3ft. 10in. 
diameter, with 120 tubes 8ft.-2in. long and 2in. diameter ; 
fire-box, 92in. by 20in.; wheel base, 16ft., total, 10ft. 
driving ; weight of engine, 50,720 1b.; of tender, 46,300 lb.; 
coal or wood fvel. 

Fig. 9 is one of ten tank engines for the Swedish State 
Railways ; 4ft 8}in. gauge; cylinders, l5in. by 22in.; 
driving wheels, 4ft. diameter ; weight, 72,000 Ib. 

Fig. 10, four-coupled tank engine for Japan. Gauge, 
Bft. 6in.; cylinders, 14in. by 22in.; driving wheels, 
= ~~ weight, 86,700 lb., with 51,700 lb. on the driving 
wheels. 


THE SOUTH-WESTERN POLYTECHNIC.—We have received from 
this excelient institution in Chelsea, prospectuses of the day and 
evening classes for men and women. Space prohibits anything 
approaching to even the enumeration of the different courses of 
study which are included in the syllabus, but we note that in the 
mechanical engineering laboratory a special steam plant has been 
laid down for experimental purposes, consisting of a 3ft. 6in. by 
1lft. boiler, fitted with all the necessary measuring apparatus, a 
64in, by 6in. vertical steam engine capable of working with steam 
up to a pressure of 165 ib., and of running at various speeds up to 
350 revolutions per minute, Special apparatus has also been fitted 
up for measuring the relative value of different tubes for the 
transmission of heat ; and for determining the relative values of 
non-conducting materials, such as pipe-coverings, The laboratory 
also contains a 2°5 brake horse-power electric motor specially 
designed for driving machine tools and determining the power 


uecessary to drive them end other machinery, 


MARINE ENGINEERING AND SHIPBUILDING 
ON THE THAMES. 


Fo.Liowine our practice of noting at intervals how 
most of the marine engineering and shipbuilding 
establishments on the Thames are occupied, and the 
present time being opportune, we have much pleasure 
in being again able to supply, through the courtesy of the 
various firms mentioned, a brief account of the work 
they have now in hand. Our record, like that given on 
previous occasions, covers all establishments that have 
favoured us with information, from Chiswick-on-Thames 
to Sheerness Dockyard, taken in the order in which they 
occur when travelling down the river. We have also, as 
before, as occasion offered in recording the work actually 
in progress, entered somewhat fully into the details of 
the particular work being noticed, with the view of 
interesting those of our readers who are not specialists 
in either of the subjects included in our article. 

Commencing, then, at the old-time waterside village— 
now almost a town—of Chiswick, famed for its quaint 
old church and adjacent churchyard, the now well- 
known shipyard and engine works hard by of John I. 
Thornycroft and Co., of torpedo boat fame, claim first 
notice. 

Having in a previous article recorded the rise and pro- 
gress of this firm from very small beginnings as swift 
yacht and launch builders, to their present position, as 
first specialists in the construction of fast torpedo boats 
and torpedo boat destroyers, built not only for our own 
navy, but for that of nearly every foreign Power owning a 
navy, it follows that their present ‘work in hand” is princi- 
pally of the same kind. Of these types of vessels, 
Thornycroft and Co. are now building and fitting 
with propelling machinery the remaining two out of 
six 30-knot torpedo boat destroyers for the Japanese 
Government; also a 30-knot destroyer, the Stag, for the 
British Government ; and two shallow-draught gunboats 
for the French ; while they are completing the destroyer 
Albatross, built for the British Navy, and have just 
delivered a shallow-draught high-speed steam launch for 
postal service on the upper waters of the river Amazon, 
South America. 

As the Albatross is the longest vessel of her type ever 
built by the firm for the British Government, and from 
her preliminary trial bids fair to be the fastest warship 
afloat, a few particulars in reference to her will be of 
interest, as, with the exception of being some 17ft. 
longer than the Stag and the Japanese boats, the latter 
are of nearly similar design and similarly engined. 

The Albatross, which has been built on similar lines 
to most of the destroyers constructed at Chiswick, is of a 
special mild steel below the water-line, while her upper 
parts are made of a harder description of the same metal, 
and consequently of lighter scantling. She is 227ft. 6in. 
long between perpendiculars, has a beam of 21ft. 3in., a 
draught of 8ft. 6in., and a displacement of 360 tons. 
Being a twin-screw vessel, her propelling machinery 
consists of two sets of four-cylinder triple-expansion 
engines, balanced on the Thornycroft principle. Steam 
is supplied by three water-tube boilers of the Daring 
type, capable of being worked at a pressure of 250]b. 
per square inch; the main steam pipes being of steel, with 
special provision for expansion. At 400 revolutions of the 
engines per minute, 8000 indicated horse-power is esti- 
mated to be developed by them, calculated to give a 
speed of ship of 32 knots an hour. In Aprila preliminary 
trial was made of this vessel, when she attained a mean 
speed on the measured mile of 32°29 knots an hour, the 
highest ever recorded up to that time. Coal stowage is 
provided for 80 tons, and a dead load of 40 tons is 
carried. The vessel is armed with one 12-pounder and 
five 6-pounder quick-firing guns; carries two 18in. tor. 
pedo tubes on deck, and is electrically lighted throughout. 

The other three destroyers now building at Chiswick, 
viz., H.M.S. Stag and the two Japanese vessels, are each 
210ft. long, 19ft. 6in. beam, and 275 tons displacement, 
but in all other respects are similar to the Albatross, 
with the one exception that the dead load carried is 
35 instead of 40 tons. The two gunboats now building 
for the French Government by Thornycroft and Co. are 
of steel, each 145ft. long, with a draught of 2ft., and are 
to be propelled by twin-screw “turbines,” steam being 
supplied by water-tube boilers of the “Speedy” type. 
The speed expected is 15 miles an hour. The high-speed 
steam launch for the Amazon postal service is a steel 
vessel 52ft. long, with a water draught of 18in. She is 
propelled by a single screw “‘ turbine,” driven by a two 
cylinder surface-condensing engine of 100-horse power, 
steam being supplied by a boiler of locomotive type 
adapted for burning wood as fuel. On trial this vessel 
attained a speed of 16°25 knots an hour. She is fitted 
with a small electric light installation, comprising an 
engine, dynamo, and a light projector. 

The works next in order for notice on proceeding down 
the river are those of the Vauxhall Ironworks Company, 
which occupy the premises lately held by the old- 
established firm of Alexander Wilson and Co., in the 
Wandsworth-road. Included in the marine machinery 
in hand by this firm are a set of compound surface-con- 
densing engines, with a marine boiler of 250-horse power, 
and a set of high-pressure stern-wheel engines of 40- 
horse power, both building for Edwards and Co., of 
Millwall; a compound surface-condensing engine of 
120-horse power for Messrs. R. and H. Green, of Black- 
wall; five sets of similar type of engines of 100-horse 
power for the Anglo-American Nile Steamboat and Hotel 
Company ; a set of 150-horse power, and four sets of 100- 
horse power engines of the same type, with boilers, for the 
Argentine Government ; and three small sets of 40-horse 
power compound tandem non-condensing engines, with 
shafting, propellers, &c., for a private owner. 

Since the formation of the new Vauxhall Ironworks 
Company, the whole of the works has been re-arranged, 
and considerable additions made to the plant. 

At a short distance below Vauxhall, the establish- 
ment claiming next attention is that of Maudslay, 


Sons, and Field, at Lambeth. The work now imme. 
diately in hand at the Lambeth and Greenwich 
establishments of this firm includes new propelling 
machinery for her Majesty’s first-class battleships 
Irresistible and Venerable, both Chatham-built ships, the 
former commenced and launched in 1898, and the latter 
laid down in January of this year, and shortly to be put 
into the water. The firm is also completing the fitting 
of the machinery of the first-class battleship Albion, 
built at the Thames Ironworks at Blackwall; and of the 
first-class cruiser Spartiate, built at Pembroke. 

Having in late issues of Tae ENGINEER described and 
illustrated the propelling engines of both of the last. 
named vessels, it will suffice to say now that the Albion 
is fitted with two sets of three-cylinder triple-expansion 
engines of 13,500 indicated horse-power collectively, 
supplied with steam of 2501lb. pressure per square inch 
by twenty water-tube boilers of the Belleville type, fitted 
with economisers ; and that the vessel is fast approach. 
ing completion in the Victoria Docks, London, her trials 
being anticipated to take place in November next. 

The Spartiate’s propelling engines, as we showed in 
their illustration, are two sets of four-cylinder triple. 
expansion engines of 18,000 indicated horse-power, sup- 
plied with steam by thirty Belleville boilers; this vessel 
is now completing at Pembroke. 

The machinery of the Irresistible and Venerable, that 
of the former being now in transit to the ship at 
Chatham, consists of two sets of three inverted cylinder 
triple.expansion engines of 15,000 indicated horse-power, 
the twenty Belleville boilers for each ship being 
now under construction at Maudslay’s Greenwich 
works. Each set of twenty boilers has a total heating 
surface of 37,120 square feet, and a grate surface of 1170 
square feet. 

In addition to main propelling engines now in hand at 
their works, Maudslay’s have undertaken the con: 
struction of auxiliary machinery for various other con. 
tractors. This machinery includes Belleville feed pump- 
ing engines, furnace air pumps, hot-well pumps, fire and 
bilge and latrine pumps, and drain tank pumps of the crank 
shaft type, or duplex design, as specified ; main centrifu- 
gal pumps, auxiliary air and circulating pumps, fan and 
ash hoisting engines, and feed-water filters, Kc. 

Among the battleships lately fitted or being fitted with 
these auxiliaries are her Majesty’s ships Gladiator, Vin- 
dictive, Albion, Glory, Implacable, London, Bulwark, 
Irresistible, Formidable, Venerable, Exmouth, «c., and 
the cruisers include the Powerful, Andromeda, Spartiate, 
Hogue, Euryalus, Monmouth, Bedford, King Alfred, Xc. 
Air-compressing machinery has also been supplied to 
the Perseus, Prometheus, Pactolus, Vengeance, and 
Gladiator, and electric light machinery to the Canopus, 
Vengeance, and Proserpine. Engines and dynamos are 
now on order for the cruisers King Alfred, of 30,000, and 
Monmouth, of 20,000 indicated horse-power, and the 
battleships Exmouth, Irresistible, and Venerable. In 
addition to the foregoing, Maudslay, Sons, and 
Field have boiler-feed and furnace air pumps in course 
of construction for the Japanese and other foreign Govern- 
ment warships. 

Closely adjoining Maudslay’s waterside premises 
at Lambeth are those of Mr. Peter Brotherhood, 
who, though not a manufacturer of marine engines, has 
done, and is still doing, substantial service to our own 
and foreign Governments in supplying some of the most 
important accessories required in the completion of a 
modern warship’s machinery. His shops are now filled 
with work for electric lighting engines and air-compress- 
ing machinery for many of the warships now building for 
the English Government, and there is in hand in them a 
considerable quantity of the same class of machinery on 
order for the Imperial Japanese Government. 

On reaching the neighbourhood of Deptford, we 
find the now well-known firm of Messrs. J. Stone and Co. 
very busily employed in all branches of their engineering 
business. The marine departments of their works are 
now being considerably extended and enlarged, several 
new shops being in process of erection. Among numerous 
other ship’s fittings that the firm has in hand at the 
present moment are the bronze propeller bosses, and 
propeller blades for the largest passenger and war- 
ships afloat, these being specialities of which the firm 
appear to have a business monopoly, at any rate for all 
first-class ships. 

We come next to the works formerly in the possession 
of John Penn and Sons, at Deptford and Green- 
wich. These works, as we lately announced in our 
columns, have been taken over by the newly formed 
Thames Ironworks, Shipbuilding, and Engineering Com- 
pany, Limited, of Blackwall, and will in future be known 
as the Thames Engineering Works, late John Penn and 
Sons, Limited. 

At these works the new firm have in hand the pro- 
pelling and other machinery of the first-class twin-screw 
battleships Duncan and Cornwallis, and of the single- 
screw sloops Condor and Shearwater, for the British 
Navy ; the former two ships are building at the Thames 
Ironworks Company’s shipyard at Blackwall, and the 
latter two vessels at Sheerness Dockyard. Also two 
compound surface-condensing engines, with ordinary 
marine boilers and air-compressing pumps for a light 
vessel for the Trinity House; two double-ended return- 
tube 90 Ib. marine boilers for H.M.S. Humber; and 
about thirty sets of propelling engines with the company 8 
patent water-tube boilers, for steam pinnaces for the 
British Admiralty. 

The propelling machinery for each of the battleships, 
which is of 18,000 indicated horse-power, consists of two 
sets of four-cylinder inverted triple-expansion engines, 
each set driving a four-bladed bronze screw propeuer, 
17ft. diameter. Two surface condensers, having each 
a cooling surface of 4750 square feet, and two air pumps, 
are provided for each set of engines, the cooling water 
being supplied by centrifugal pumps driven indepen- 
dently. Steam will be provided in each vessel by 
twenty-four water-tube boilers of the Belleville type, 
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each fitted with economisers, the tube-heating surface in 
the set being 43,260 square feet, and the grate surface 
1375 square feet ; the will be worked at a pressure of 
300 1b. per square inch, reduced at the engines to 250 lb. 

The single-screw sloops Condor and Shearwater have 
each a set of three-cylinder triple-expansion engines of 
1400 indicated horse-power, the cylinders being 16}in., 
g6hin., and 42in. diameter for high, intermediate, and 
low pressure respectively, all with a piston stroke of 2ft., 
and intended to be drivea at 200 revolutions per minute. 
They will be supplied with steam by four Belle- 
ville boilers, which will work at a pressure of 260 Ib. 
to the inch, reduced at the engines to 210 lb. The 
engines will drive a two-bladed gun-metal propeller, 
10ft. 6in. diameter. The steam pinnaces, for which pro- 
pelling machinery is being made at the Greenwich works, 
range from 60ft. to 40ft. in length. 

Adjoining the late boiler works of John Penn 
and Sons; Humphrys, Tennant, and Co., of Dept- 
ford Pier, are extremely busy, chiefly with work of the 
largest size, including the machinery and boilers of 
30,000 indicated horse-power for the first-class cruiser 
Drake now in course of construction at Pembroke Dock- 
ard, being the first contract for engines of this size ordered 
the British Admiralty. But perhaps the most interest- 
ing order in hand is that for the propelling machinery of 
the new Royal Yacht—illustrated and briefly described in 
our issue of June 9th—these engines are to develope 
11,000 indicated horse-power on trial, and everything has 
been done that can possibly be done to ensure the per- 
fect success and smooth working of the engines and 

ilers. 
~~ addition to these contracts for our own Admiralty, 


Humphrys, Tennant, and Co. are _ constructing, 


two sets of machinery of 14,500 indicated horse-power 
for first-class battleships for a foreign Power, and two 
sets of machinery of similar power for first-class cruisers, 
also for a foreign Power. The whole of the foregoing 
are being constructed on Humphrys’ well - known 
type of twin- screw, inverted triple- expansion, four - 
cylinder engines. 

At the East Greenwich boilerworks of Maudslay, 
Sons, and Field, there are under construction twenty 
Belleville boilers for each of the first-class British battle- 
ships Irresistible and Venerable, building at Chatham ; 
twenty of the same type of boilers for the battleship 
Albion, completing at the Victoria Docks, London, and 
thirty similar boilers for the first-class cruiser Spartiate, 
fitting at Pembroke. 

Crossing from Kast Greenwich to the north side of 
the river at Poplar, we find Yarrow and Co. very 
busily engaged in constructing a large number of the 
special class of war vessels with which their name has 
become particularly identified. There are now in hand 
at their works and shipyard no less than eleven torpedo- 
boats and destroyers for the Japanese navy, two smaller 
torpedo boats for the Dutch navy, a small paddle steamer 
for New Zealand, a Bsn for the Nile, and an 
ordinary screw launch for the East Indies. 

The two destroyers for the Japanese navy are 31-knot 
twin-screw vessels, 220ft. long by 20ft. 6in. beam, the en- 
gines of 6000 indicated horse-power, being of the four- 
cylinder, four-cranked, triple-expansion type, balanced on 
the Yarrow, Schlick, Tweedy system, the two low-pres- 
sure cylinders being placed one forward and one aft of 
the high and intermediate-pressure cylinders. Steam is 
supplied by four Yarrow water-tube boilers, worked at 
2301b. pressure, but of such ample size as to do their 
required duty with about an inch of air pressure. The 
air-pressure fans, 6ft. in diameter—one to each of the 
two stokeholds—are horizontal, and immediately under 
the vessel’s deck, with their shafts carried vertically 
down to the stokehold floor, on which the fan engines 
are placed. The main engines’ steam supply pipes are 
of solid-drawn mild steel, with swivel expansion joints to 
ge any strain caused by the working of the ship’s 
ull, or other cause coming on the pipes. There is a 
separate surface-condenser, centrifugal pump, and feed- 
heater to each set of engines; the steering engine, air- 
compressor, &c., are placed in a separate compartment 
aft of the engine-room. Tor the safety of the staff in 
the engine-room, there are three exits from it, making 
the ventilation perfect and adding to the comfort of its 
occupants. The construction of the hulls of these vessels 
is the same as that of the Sazanami—lately described in 
our pages—and they have the same accommodation for 
officers and crew. They are armed with one 12-pounder 
and five 6-pounder quick-firing guns, and carry two 
revolving 18in. torpedo tubes. 

The nine first-class sea going torpedo boats in hand 
are also for the Japanese navy; they are similar to those 
lately supplied by Yarrow and Co. to the Austro- Hungarian 
navy and the Chilian Government. They are single- 
screw boats, 152ft. long by 15ft. 3in. beam, built of extra 
strong steel well stented fitted with engines to 
develop 2000 indicated horse-power, and have a speed 
on trial of 27 knots, with the boat carrying a dead load 
of 20 tons. The propelling engines are three-cylinder, 
three-cranked, triple-expansion, carefully balanced, sup- 
plied with steam by two Yarrow boilers in one stokehold, 
alr pressure in which is obtained by a single fan with 
engine on the stokehold floor. The usual auxiliary 
engines are fitted in the engine-room, a large feed-heater 
being also supplied. 

The coal capacity of these torpedo boats is 30 tons, 
and ample accommodation for officers and crew is pro- 
vided. Their armament will be one 14in. bow torpedo 
tube built in; two 14in. swivel-topped torpedo tubes; and a 
small quick-firing gun. Only one of these boats will be 
riveted up and tried here, the others will be sent out 
packed in pieces for re-erection in Japan. 

The two smaller torpedo boats for the Dutch navy are 
130ft. long by 13ft. 6in. beam, built on a similar model to 
those by the same firm for the British and other navies. 
They will be armed with three short 18in. torpedo tubes, 
and two Krupp 37 mm. quick-firing guns. Their pro- 
pelling machinery is a set of three-cylinder, 


balanced triple-expansion engines of about 1200 indicated 
horse-power, to give a speed of 23 knots on a three- 
hours’ trial when carrying a load of 16} tons. Steam is 
supplied by two Yarrow water-tube boilers, placed face 
to face in one stokehold, with a horizontal air fan fitted 
on the firm’s usual plan. All necessary auxiliary ma- 
chinery is supplied, and the cabin arrangements are neat 
and convenient. 

The paddle steamer in hand for New Zealand will be 
100ft. long by 16ft. beam, fitted with a pair of diagonal 
engines, the boiler being of the Yarrow water-tube type. 
The stern-wheeler for the Nile is 61ft. long by 12ft. 
beam, fitted with the usual horizontal high-pressure 
engines, and a locomotive type boiler. The screw launch 
for India is a boat 90ft. long by 12ft. beam, fitted with 
inverted two-cylinder high-pressure engines, and a return- 
tube marine boiler, driving a single screw. 

Yarrow and Co. are gradually moving their pre- 
sent works into much larger premises of some ten 
acres in extent; the shops being built on which will be 
fitted with the most improved modern machine tools, 
to be to a great extent electrically driven ; a full descrip- 
tion of which shops, with their contents, we hope to give 
later on. 

Contiguous to Yarrow and Co.’s works at Poplar 
are those of John Stewart and Son, known as 
the Blackwall Ironworks, whose shops, foundries, 
dry docks, &c., are in full work. In process of erec- 
tion in the engine shops are a pair of single-screw 
triple-expansion three-cylinder engines of 1500 indicated 
horse-power, with cylinders 24in., 40in., and 64in. in 
diameter, and 4ft. piston stroke, to be supplied with 
steam at 160 lb. working pressure by two ordinary 
marine-typed boilers; a set of triple-expansion tug-boat 
engines of 450-horse power to drive a single screw, and 
be supplied with steam of 160 lb. pressure from an 
ordinary marine boiler. There are also in different 
stages of construction several three-ton horizontal steam 
winches for ships’ use. The boiler shops are busy with 
several marine—Scotch—boilers for working at 100 lb. 
pressure ; and the foundries, capable of dealing with iron 
and brass castings up to 12 tons and 3 tons respec- 
tively, are exceptionally busy with all descriptions of 
castings, such as steam cylinders, condensers, pro- 
pellers, &e. 

Afloat alongside their works, Stewart and Son 
have under extensive overhaul and repair the Ramsgate 
Harbour, and the London and Tilbury Docks dredgers. 
The new twin-screw suction hopper dredger lately con- 
structed by Stewart and Son for the Russian Govern- 
ment, for service at Archangel Harbour, has successfully 
passed all her trials, and been finally accepted by the 
Government. This dredger, which is 183ft. long, 32ft. 9in. 
beam, and 13ft. 10in. moulded depth, fitted with two sets 
of compound surface-condensing engines of 600 indicated 
horse-power, steamed out to Archangel by her own power 
at about 8 knots an hour, and on arrival her pumping 
trials gave excellent results, the hopper being filled with 
1000 tons of spoil in the shape of sand, in twenty-five 
minutes. 

The dry docks owned by Stewart and Son at Black- 
wall Point, and Lower and UpperCanal, respectively 
475ft., 295ft., and 238ft. in length, by 60ft., 61ft., and 
49ft. wide, with corresponding depths, are also well 
occupied with vessels repairing, painting, &c. 

T. A. Young and Son, marine engineers, <c., 
of Orchard-place, Blackwall, whose speciality is the com- 
plete installation of machinery for screw and paddle 
tug boats and small steamers, are busy with two 
sets of compound surface-condensing engines of 800 indi- 
cated horse-power for a twin-screw towing vessel building 
by R. and H. Green, of Poplar, for the London 
and India Docks Company, the boilers of which are of 
the water-tube type, to work at a pressure of 200 Ib. to 
the inch, reduced at the engines to 1201b. The engines 
will be fitted with steam reversing gear, separate circula- 
ting pump, and surface condenser, and will generally be 
of massive design for heavy towing purposes. T. A. Young 
and Son are also building several sets of tug machinery 
from 150 to 1000 indicated horse-power, and marine type 
boilers of various sizes. 

R. and H. Green have in hand at the historic 
Blackwall Yard at Poplar the steel twin-screw tug for the 
London and India Docks Committee, for service at 
Tilbury Docks, which is 90ft. long, 21ft. beam, and 12ft. 
deep, to be fitted with the 800-horse power engines, 
making by Messrs. Young—mentioned above ; a steel 
single-screw cargo steamer 82ft. long, by 18ft. beam, and 
6ft. 9in. in depth of hold, for a London firm; two steel 
hopper barges for East London Harbour, South Africa, to 
carry 350 tons. These vessels are 110ft. long, 26ft. beam, 
and 11ft. deep. A composite light vessel for the Hon. 
Corporation of the Trinity House, 103ft. long, 24ft. beam, 
and 14ft. depth in hold; and an iron pontoon for Waterloo 
pier for the Metropolitan Police. 

In their large granite graving dock, which is 471ft. 
long on the floor, 65ft. wide at entrance, and having a 
depth of water over blocks of 23ft., R. and H. Green 
have now under very extensive repairs the screw steam- 
ship Banffshire, belonging to Turnbull, Martin, and 
Co., to make good the damage caused by fire when 
the vessel lay in the Victoria Docks. This vessel is 
420ft. long, 54ft. beam, 28ft. Tin. deep, and 3602 tons 
gross tonnage. Green’s second dry dock is 335ft. 
long on the floor, 63ft. wide at entrance, and has a water 
depth of 18ft. over the blocks. 

Passing on from Greens’ shipyard, &c., to the 
premises of the late Thames Ironworks and Shipbuilding 
Company, now the Thames Ironworks, Shipbuilding, and 
Engineering Company, Limited, at Blackwall; in the ship- 
building department the work in hand includes the com- 
pletion of the first-class Japanese battleship Shikishima, 
now running her trials in the Channel, and the first-class 
battleship Albion now lying in the Victoria and Albert 
Docks, London. As we have fully described and illus- 
trated both of these fine ships in previous issues of THE 
ENGINEER, they need no re-description here. 


The new work in hand at the Orchard Yard is the con- 
struction of two first-class battleships, the Duncan and 
Cornwallis, for the British Navy ; a number of steam and 
sailing pinnaces for our own Navy; a 60ft. steel pinnace 
for the use of the Russian Ambassador at Constantinople; 
a 300-ton steel barge for the War-office; a 300ft. long 
pontoon for the Great Eastern Railway Company for 
the new pier at North Woolwich; a smaller pontoon 
and three barges for the Government of the Cape of Good 
Hope; and eighteen new lifeboats for the Royal National 
Lifeboat Institution, with whom the builders have a 
contract for all the pulling and sailing lifeboats it re- 
quires, together with all repairs. 

As further particulars in reference to the two British 
battleships building at the Orchard Yard, Blackwall, 
than those given in our issue of February 2nd ult. have 
not reached us, we would refer interested readers to that 
issue for their dimensions, &. We may say, however, 
that at that date the ships were not even named or 
commenced ; now they are both. Both vessels are partly in 
frame, and are progressing as fast as the delivery of con- 
structive material at the shipyard will permit. The 
building of their engines is also in hand at the company’s 
newly-acquired engine works at Greenwich, and we hope 
by the end of the current year to give a good account of 
their progress. 

Among the work in hand in the new company’s civil 
engineering department at the Orchard Yard, which will 
in future be known as the Thames Civil Engineering 
Works, are sixty-four girder spans of various lengths, 
weighing about 750 tons, for the Imperial Railways of 
North China ; 529 similar spans for the Grand Junction 
Railways in Cape Colony; about 300 tons of steelwork 
for the Royal Pavilion of the British Section at the Paris 
International Exhibition in 1900. Fixed and lifting 
girders, with cross girders, for the Great Eastern Railway 
Company’s new pier at North Woolwich; two lattice 
girder spans for the re-construction of the Braemore 
great bridge over the river Avon at Salisbury; steel 
girders for the engineers’ fitting shop at Sheerness Dock- 
yard; a large number of Hones’ patent grabs and exca- 
vators—of which the Thames Ironworks and Engineering 
Company is sole patentee and manufacturer—which 
include two large ones of 150 and 100 cubic feet capacity, 
and weighing 10 and 7 tons respectively, for contractors’ 
use at the Admiralty Harbour at Dover; a pair of steel 
dock-gates for the Llanelly Harbour Commissioners ; and 
a screw pile pier, 150ft. long, for Cliffe Fort, Gravesend, 
for the War-office. 

In the electrical engineering department at the Orchard 
Yard, to be known in future as The Thames Electrical 
Engineering Works, there is in hand the electrical 
equipment of the first-class battleships Albion, Shiki- 
shima, Duncan, and Cornwallis; and the engineers’ 
portion of the similar equipment of the battleships 
Irresistible and Venerable ; the installation of generating 
plant; main cables for driving the shops; and electric 
lighting for the newly-acquired works of John 
Penn and Sons at Greenwich; and the working of 
electro-galvanising plant, already the largest in the 
kingdom, which is now being considerably extended. 
This plant is chiefly used for oe 
boiler and economiser tubes, and steam pipes use 
in modern war vessels, and deals with the greater 
proportion of such material used by the marine engineers 
of the London river. In the above-named electrical 
works new machine shops are being equipped for 
electrical manufacturing work, and a considerable num- 
ber of dynamos, motors, and switchboards is in hand. 
The electrical installation of the works themselves is 
being extended to provide additional facilities for 
electrical driving of machinery, electric lighting, &c. 

After leaving Blackwall we have no note of any marine 
work in hand on the river until we reach the 
shops of Messrs. Easton, Anderson, and Co., at Erith, 
where we find the following auxiliary machinery in hand 
for her Majesty’s first-class armoured cruisers Cressy and 
Aboukir, of 21,000-horse engine power, building at 
Fairfield. Thirty-six ventilating fan engines, with din. 
diameter cylinders, and Sin. piston stroke, to be worked 
with steam of 300 1b. pressure, and driven at 450 revolu- 
tions per minute; the fans being double-breasted, four of 
them being 5ft. 6in., eight 6ft., and twenty-four 6ft. 6in. 
in diameter. Eight circulating pumping engines, with 
cylinders 10in. diameter and 10in. piston stroke, worked 
with steam of 300 lb. pressure per inch, at 300 revolutions 
per minute, and driving 20}in. diameter—inlet and 
outlet—centrifugal pumps of gun-metal, with impellers 
48in. diameter. 

Passing on from the Erith Ironworks to Sheerness 
Dockyard, we find the work in hand there is the comple- 
tion of the third-class cruisers Perseus and Prometheus, by 
their builders and engineers—Earle’s Shipbuilding and En- 
gineering Company, Ltd., of Hull—and of the Condor and 
Rosario sloops; the new shipbuilding in hand being 
the Vestal and Shearwater sloops. Of these vessels 
the first pair—Perseus and Prometheus—are steel-built 
ships of 800ft. in length, 36ft. 6in. beam, and 17ft. load 
water draught, at which their displacement is 2135 tons. 
Their propelling engines, 7000 indicated horse-power, are 
similar to those of the Pactolus (described by us in a late 
issue) with this difference, that they have Belleville water- 
tube boilers instead of those of the Blechynden type. 

The Condor and Rosario sloops are steel-built vessels, 
wood sheathed; 180ft. long, 32ft. 6in. beam, 11ft. 6in. 
water draught, and 980 tons loaded displacement. The pro- 
pelling machinery of the Condor—supplied by the Thames 
Ironworks Shipbuilding and Engineering Company, Ltd. 
—is of 1400 indicated horse-power, and consists of 
a set of triple-expansion engines supplied with steam 
by four Belleville boilers, driving a two-bladed pro- 
peller 10ft. 6in. diameter. The engines and boilers of 
the Rosario, which are of similar size and type, are being 
made by the Government. 

The Vestal and Shearwater sloops are steel-built, wcod- 
sheathed vessels of the same principal dimensions as the 
Condor and Rosario, but of 200 tons less displacement, 
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having single-screw engines of the same indicated power 
supplied with steam by Belleville boilers; the Vestal’s 
machinery being made by the Government, while that of 
the Shearwater is being supplied by the same firm as 
the Condor’s. The armament of these vessels is six 4in. 
and four 3-pounder quick-firing guns. 


MECHANICAL TRACTION ON CANALS. 


ALTHOUGH W. Symington’s first experiments to determine 
the possibility of moving vessels by steam power took place 
on a canal, they were not necessarily made with a view to 
canal traction only. Nevertheless, at a very early date in the 
history of the steam engine, the idea of using it instead of 
horses for working canal traffic occurred to some of the 
eminent men who took so great a part in promoting the 
industrial prosperity of this country a century ago. 

Of these, apparently the first was the Duke of Bridgwater, 
who had trials made of a steam paddle-boat on his canal near 
Worsley, some time between 1796 and 1799. A Captain 
Shanks, R.N., from Deptford, built her at Worsley, under the 
Duke's supervision. She managed to tow eight coal boats, of 
25 tons each, to Manchester, at the rate of a little more than 
a mile an hour, but the paddles injured the bottom of the 
canal and threw the water on the bank, and she was given up. 
The people called the vessel Buonaparte, and regarded her as 
a@ most strange and unearthly invention. About May or 
June, 1797, a boat, heavy laden with copper slag, went from 
Newton Common to St. Helens, on the Sankey Canal, 
“‘without the aid of haulers or rowers, the oars performing 
eighteen strokes a minute by the application of steam only!” 
The return journey, ten miles, was also made by steam. 
Possibly these “oars”? were shovel-like blades set in a cen- 
tral hub, or it may have been intended to imitate rowing. 
Haulers were the gangs of men who then, quite as often as 
horses, painfully dragged the canal boats along at a mile or 
two an hour. The later experiments of Symington were 
intended expressly to ascertain whether steam power could 
profitably supersede that of men or horses on canals. These 
were carried on by the Forth and Clyde Canal Company in 
1801 and 1802, at the instance of Lord Dundas, the governor 
orchairman. They issued in the construction of the Char- 
lotte Dundas, a stern-wheel steamer having a nearly hori- 
zontal cylinder, 22 by 48, on the top of the boiler, and 
driving a light cranked shaft which geared in with the axle of 
the paddle wheel. This wheel was in a transverse orifice 
near the stern, not projecting beyond it, as with modern 
light- draught stern wheel steamers. Two rudders had 
to be provided, one on each side of the wheel, and 
worked simultaneously from the bow. Over the bows were 
stampers, three on each side, raised in succession by 
levers worked tilt-hammer fashion by stops on the 
sides of the paddle-wheel, for breaking the ice in winter 
time. . At trials of this boat in December, 1801, three 
60-ton boats were hauled, and in April, 1802, two others, the 
Active and the Euphemia, of Grangemouth, were towed 194 
miles to Port Dundas against a wind so strong that no other 
vessels could make head against it. Although the experi- 
ments were satisfactory, some influential proprietors feared 
it would injure the canal banks, and in consequence 
the Charlotte Dundas was laid up in a creek and lay 
rotting there for years. Without a load she did about six 
miles an hour. In the Journal of the Royal Institution 
for 1802 there is a curious view of a model of this vessel, 
shown to the Institution by Symington himself at the request 
of Lord Dundas. It shows the ice-breaking arrangement 
over each bow. The inventor estimated that a boat of the 
kind, doing twelve horses’ work, would move at 24 miles an 
hour, and cost £800 or £900. The Duke of Bridgwater was 
so satisfied with the results she gave that he ordered eight like 
her for his own canal, but his death put an end to the project, 
and they were not built. The specification of Symington’s 
patent for an engine like that of the Charlotte Dundas, 
No. 2544, 1801, is chiefly remarkable as showing the hitherto 
indispensable beam motion done away with and direct action 
substituted. 

For along timeafter this little or nothing was heard of steam 
traction on canals, It was not, of course, till 1812 or 1813, 
that steam navigation really proved a practical success on 
rivers, and for canals the difficulty of the wash of stern- 
wheel boats, and of getting sufficient power into side-wheel 
vessels narrow enough for the locks, remained a hopeless 
problem. Most of the principal lines of navigation were 
prosperous enough to have little stimulus to make costly 
experiments or innovations, and it was not until the railway 
era was beginning to loom in the futurethat their proprietors 
began to stir themselves. It was again on the Forth and 
Clyde Canal that the question was carried to a solution. 
This canal had locks 20ft. wide—much wider than usual—and 
was therefore especially suited for steam vessels. It was, in 
fact, according to the standard of those days, a ship canal. 
In 1828, Mr. Murray, inspector of works on the canal, 
finding that one of the smaller Clyde steamers, named 
Cupid, could pass the locks, had a series of trials made 
with her, under the direction of Mr. J. Watt, son of 
the great James Watt, of Soho. These trials showed at 
equal speeds a steamer made no more wash than a horse- 
drawn vessel, nor any objectionable amount up to four or 
five miles an hour, whilst the cost of working was about 
one-half. The company then fitted a heavy old iron passage 
boat with a stern wheel placed in a rectangular trough cut 
out of the stern, closed on each side and in front. The 
wheel proving too much boxed in, the vessel was very slow 
in the dead water of the canal, though she could do six or 
seven miles an hour in the tideway between Grangemouth 
and Alloa. The Cyclops carried about 40 tons of cargo, 
which had to be as far forward as possible, otherwise the 
paddle-wheel was practically drowned. The length of this boat 
was 68ft.; breadth, 154ft. or 16ft.; depth, 6ft. or 7ft. It led 
to the building of the Lord Dundas, an iron passenger boat with 
plating only in. thick, about the autumn of 1831. She only 
drew l6in. of water, and was really an adaptation of Mr. 
Houston’s long light passage boats mentioned in Tux 
ENGINEER of July 22nd, 1898. She was 68ft. long, 11}ft. 
beam, 44ft. deep, and weighed only 7 tons 16cwt. There were 
two paddle-wheels in a long hollow space in the centre—an 
arrangement which gave no better speed than that of the 
Cyclops. A third iron steamer, called the Manchester, was 
made by Fairbairn for the Forth and Clyde Canal Company 
in 1831. She was about the same size as the Cyclops, but had 
two narrow paddle-wheels working under the quarters, 3ft. 
wide and 11ft. in diameter. A 24-horse power engine “ on 
the locomotive principle,” with cylinders on the top of the 
boiler, drove these wheels. Fifty tons of cargo could be 


carried, but all three boats broke down so frequently that 
they came dearer than horse-power, and were given up. Nor 
could they equal the nine miles an hour obtained by horses 
with the light passage boats on the Paisley Canal. 

A double-hulled steamer was built at Liverpool for the 
canal and river service between Dublin and Limerick, having 
the paddle-wheel between the two hulls. Stern wheels, 
however, were very popular with engineers, as saving room, 
and in 1826 a vessel of this kind, whose wheel would lift up 
on entering a lock, went from London to Birmingham. She 
carried 20 tons of goods, the machinery weighing four tons. 
Steam was raised by the “patent duplex generators ’—a 
system in which water was injected, in very small quantities 
at a time, into a closed vessel between whose inner and 
outer shells the fire circulated. The Patent Steam Canal 
Company, which was attempted to be formed in 1825, had 
driven a 70ft. barge at ten miles an hour in the Thames, the 
4-horse power engine having four ‘‘steam chambers” 6ft. 
long, but only 6in. in diameter. A small steamer went from 
London to Manchester in 1828, the invention of David 
Gordon, one of the early steam-carriage men. She towed a 
barge loaded with timber through a long tunnel, the voyage 
being undertaken solely to ascertain if steam could be used 
without damaging the banks—a fact which was satisfactorily 

roved. 

. On the Regent’s Canal, in London, steam haulage by means 
of a chain has been used ever since 1825. In that year 
Captain Samuel Brown, builder of the chain pier at Brighton 
tried this method, the drum having pegs round its circumfer- 
ence to engage with the links. On what part of the canal 
this took place is not stated, but in 1828 a similar system was 
in use in the Islington Tunnel. The boat was nearly the 
width of the tunnel, which is 17ft., and had a 4-horse power 
high-pressure engine, with a horizontal cylinder. The chain 
made two or three turns round an iron roller, and passed in and 
out, head and stern, through a wrought iron tube. Coke was 
burnt, with the curious result that the heat and sulphur were 
almost insufferable at the head of the boat but scarcely notice- 
able at the stern. It was supposed the boat did not pay, for it 
was discontinued soon after, and the old system of “ legging” 
through resorted to, but the chain traction was again in use 
through Islington Tunnel within a few years and indeed is 
still. In 1828 the boat took two Thames barges through in 
fifteen minutes, the distance being about 900 yards, but at 
present about twice that time is occupied, whatever the load. 
The boat now in use is apparently very old, nearly as wide as 
the tunnel, and has a semicircular iron covering over the 
machinery and boiler. It makes a slight clanking noise as it 
crawls along, and is locally known as Noah’s Ark. It goes no 
further than the tunnel in either direction. 

In August, 1834, the enterprising Forth and Clyde Canal 
Company tried chain traction, with a twin boat, in the mid- 
space of which a grooved wheel received the chain and passed 
it out behind. Steering was not found to be unfavourably 
affected, and a speed of as much as 8? miles an hour was said 
to have been attained. The intention was to lay a chain the 
whole length of the canal, but we cannot state whether this 
was ever done, or the system kept up even partially for any 
length of time. The company, however, was then engaged 
in a fruitless effort to prove the superiority of canals to rail- 
ways, in which it naturally got worsted, although it is 
nevertheless certain that in some cases the canal has advan- 
tages over its rival. It even tried towing from the bank 
with a road locomotive or steam-carriage of some kind, follow- 
ing it up, in 1839, by laying a short line of railway for the 
same purpose. An engine called Victoria, built by W. Dodds, 
was used, the line having stone block sleepers. A passenger boat 
was drawn at nearly 20 miles an hour, and eight cargo vessels, 
holding 364 tons, at 2} miles an hour, the engine working at 
only a quarter of its power. Twenty horses could only pull 
them at 14 miles, and at much greater cost. The line was 
near lock No. 16. Why the experiment was notcarried further 
does not appear, but it will be recollected that a similar one 
on the Shropshire Union Canal a few years ago was also given 
up. 
a rowing by steam seems to have been tried. A boat 
having long levers, fitted at the bottom with hinged blades 
which folded back during the return stroke, was tried on the 
Regent’s Canal, January 28th, 1835. The stroke of the rod 
which worked the levers was about 3ft., the number of strokes 
being estimated at 60 per minute. This seems very unlikely, 
but, anyhow, the boat could only do three miles an hour 
without a load. 

In the summer of 1838 the ingenious form of propeller 
invented by the famous John Ericsson, patented by him— 
No. 7149—two years before, was tried on the Paddington Canal. 
The boat went down to Bull’s Bridge at five miles an 
hour, from there to Brentford by the Grand Junction, and 
back by the Thames, running the 13 miles of river in 
100 minutes. The vessel was an ordinary canal barge, called 
the Novelty, belonging to Robins, Mills, and Co., carriers. The 
boiler was of peculiar construction, designed by Ericsson ; it 
was 5ft. 10in. long. The engine had two cylinders, either 12 x 14 
or 12 x 10, making seventy revvlutions per minute with 
30 1b. steam. At least one voyage from London to Manchester 
was made, the boat carrying 10 or 12 tons of goods, and doing 
eight miles an hour under favourable circumstances. She was 
also tested on the Bridgwater Canal, between Manchester 
and Altrincham, but could not, or was not allowed to, exceed 
five miles an hour. Ericsson’s system combined paddle and 
screw action, there being two submerged transverse paddle- 
wheels, one in front of the other, in the position where a 
screw is now placed. These revolved in different directions 
and at different speeds, the double movement being effected 
by two shafts turning one within the other. The outer wheel 
moved fastest, and had its blades inclined inwards towards 
the vessel. If this wheel revolved to the left, asseen from the 
deck, the boat moved forwards. ‘The crank shafts were 
coupled together, the long topmost one driving the outer 
wheel, the short lower shaft having spur gear working the 
larger outside axle, which revolved round the other and carried 
the inner wheel. Eight shovel-like blades constituted each 
paddle-wheel, bound together at the periphery for strength, 
and held by a perpendicular stay outside the rudder. A much 
larger iron tug-boat on Ericsson’s system was built soon after 
the above trial by Laird, of Birkenhead, and called the R. F. 
Stockton. Early in 1839 she was sent to her destination, the 
Delaware and Raritan Canal in New Jersey, after towing a 
vessel of 650 tons against the flood tide in the Thames at over six 
miles an hour. In this year Ericsson also built a screw pro- 
peller vessel, to be used for passenger traffic on the Ashby-de- 
la-Zouch Canal in Leicestershire. She was named the Enter- 
prise, was about 7Oft. long, 7ft. beam, and 14-horse power. 
Where the water was sufficiently wide and deep she could do 
nine or ten miles an hour, but did not pay. She was then put 
to towing coal barges on the Trent and Mersey Canal, very 
successfully, until the railways abstracted all the traffic. 


In July, 1834, an iron tug with screw propellers was trieg 
on the Union Canal in Scotland. The engines were “ on the 
upright principle,” and were built by W. Napier, of Glasgow, 
The screws were on each side of the bow, and driven at a high 
speed by spur gearing, one wheel having iron, the other wooden 
teeth. Six large barges, deeply laden, were attached to each 
other by rods having a parallel motion, all being controlleq 
by a steersman on the steamer, and moving along at a steady 
and uniform pace. ‘ 

During 1843 a Mr. H. Davies constructed a number of 
towing-boats fitted with his “disc engine” for canal servicg 
between Wolverhampton and Ellesmere Port, about sevent 
miles. Two trains of six or eight boats each left the termini 
daily, carrying on the average about 100 tons of merchandise, 
at the expense of less than 4 cwt. of coal per mile. On} 
three men accompanied each convoy. It was estimated that 
an equal service with horses would require six horses to 
every train, besides relays, and twenty-four men to drive 
them and steer the boats. 

A curious form of submerged horizontal propeller or 
paddle-wheel, invented by Captain W. H. Taylor, was tried 
on the Regent’s and Grand Junction Canals in the summer 
of 1845. On each side of the tug-boat, at_ about mid-length, 
was a recess containing the wheel, the blades projecting 
slightly outside the vessel. Above and below the wheels 
were compartments; by the top one the water flowed down 
into the wheel, and was supposed to escape by the lower, 
The boat was said to do four miles an hour without the least 
sign as to how it was moved, but the water access and egress 
were probably not free enough ; a fault which ruined many 
early types of boat propellers. 

Another curious idea was that of Mr. John Kibble, of 
Glasgow, which he patented—No. 9918—in 1843, and tried 
in Scotland a little later. Two large smooth-tired wheels 
on each side of the boat, coupled by outside rods like tiose 
of a locomotive, carried an endless belt of iron links, fitted 
with float boards at frequent intervals. The wheels could be 
forced apart to tighten the chain. For some reason or other 
the plan was found too expensive for practical use. A Mr, 
Smith, of Deanston, tried in the Forth and Clyde Canal, 
about 1848, a paddle-wheel projecting through the bottom of 
the boat, and walking, as it were, on the bed of the canal. 
This brilliant notion, it is unnecessary to say, proved an 
utter failure. 

In 1846 Captain Beadon’s ‘‘ warping system ”’ was given a 
trial in the Regent’s Canal. A flat-bottomed boat carried 
an engine driving two rollers or drums, one at each end of 
the vessel, by means of a chain passing over a grooved wheel 
on the outside of the drum. The rope came in, or ran out, 
at the opposite end of the drum, on alternate sides of the 
boat, to keep her straight, and was fixed at one end only, 
It was, therefore, wound in upon the drum till there 
was no more to wind, when a fresh section of rope 
was attached to the other drum and the process recom- 
menced. Meanwhile, of course, the first rope or chain 
was detached where the second began, and paid out behind 
for the next boat. There is a view of this boat in the 
Mechanics’ Magazine of August 29th, 1846. Some of the 
trials took place in Maida-hill tunnel, which is 370 yards in 
length, and passes under the Edgware-road. A train of 
barges, carrying 123 tons of coal, was worked through at 
three miles an hour, which was all that the great resistance 
of the sides of the tunnel to the escape of the water would 
permit. More than a year later, towards the end of 1847, 
this boat was working on the Bridgwater Canal, between 
Runcorn and Preston Brook. One end of the rope was made 
fast at the destination, and wound in upon the barrel. 
Arriving at, say, Runcorn, the other rope and drum would be 
used for the return journey, the full reel being put out of 
gear, and allowed to unwind as the boat went along. The 
distance of about five and a-half miles could be done in two 
hours, working six loaded barges, equal in all to 250 tons 
burden. The plan seems inferior to that of winding on a 
chain or rope fixed at each end, as the boat would be greatly 
down by the head when one reel was full and the other 
empty, besides the need of two ropes instead of one. _ 

A very extraordinary system of canal traction was tried on 
the Gloucester and Berkeley Ship Canal in 1850. A con- 
tinuous flexible rail or bar was fixed over the surface of the 
water, and passed between a pair of rollers driven by a steam 
engine on board a small boat. The engine was powerful 
enough to tow a brig of 350 tons against the wind at a walking 
pace, and also took ordinary canal boats at six miles an hour, 
the tide seeming to make little difference, on only 26 lb. of 
coal per hour. 

About this time steam power was applied on the Kennet 
and Avon Canal by Captain G. F. Morrice, R.N., the traffic 
manager. He had an iron vessel built, 47ft. long, 9ft. beam, 
and 5ft. depth of hold, fitted with Jones’s patent ‘‘ Cam- 
brian” engine and Griffiths’ screw propeller. ‘fhe latter had 
a large spherical centre, from which sprang blades gradually 
tapering to their outer extremities. ‘The boat answered well, 
and was also tried on various parts of the river Thames, both 
in the tideway and above it. The Kennet and Avon barges 
were mostly 70ft. long, 134ft. wide, and carried 50 to 60 tons 
on a draught of 44in. to 48in. 

There seems to have been no end to the ingenuity of the 
inventors of various methods of steam canal traction, and it 
was a pity, on all accounts, that economic causes were 
stronger than they. In November, 1852, a curious com- 
bination of railway and canal was tried on the Grand 
Junction navigation at Grove, near Leighton Buzzard, 
and was patented (No. 13,851) by Mr. John Lake. A 
double row of wooden posts was erected in the bed of the 
canal, about 15ft. apart, and near one side, to leave the other 
free for traffic. Upon these posts were beams, having light 
iron rails screwed down upan them. The connecting-rods of 
the engine worked cranks upon an axle carrying a pair of 
small wheels or rollers resting upon the rails. It should be 
stated that the surface of the rails was only about 18in- 
above that of the water. In order to get sufficient bite the 
driving-shaft was pressed downwards by a pair of levers 
attached to the boat, but their other ends could be raised by 
a screw to take the weight off if necessary. A double lock of 
7{t. rise in the experimental length of half a mile was fitted 
with an inclined plane, on which were rollers at regular in- 
tervals, in one half of it. The other portion of the lock was 
kept in its original state for the ordinary conduct of the traffic. 
The rails gradually rose up the incline to the top, and them 
went down the other side till there was water enough to float: 
the boats. At the bottom of the lock the gates, of course, 
were removed ; at the top the floor of the incline rose a little 
above the water level of the upper pound, to prevent the water 
from flowing down. At the point where the first boat, owing 
to the rise of the bottom, would ground on the rollers, rack- 
rails began on the timbers and continued beyond the summit 
for about the length of an average train of barges. A tug 
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fitted with a 10-horse power engine took four small boats, 

equal to about fifty tons dead weight, up this incline very 
satisfactorily, into the upper pound. The vessels were old 

canal-boats with their sharp ends cut off, so that they fitted 
closely toeach. An experiment was then tried of working the 
boats back again down to the lower pound. This was accom- 

org simply by the engine being kept reversed whilst the 

oats, which must have been in front of it, began to run 

down by gravity. There were some very sharp curves on the 

trial length, but by making the rails a little wide to gauge 

not the least trouble was experienced from the fact. Mr. 

Lake estimated that a mile of line, probably single track, 

could be laid for £1200 to £1500, according to the kind of 

timber used, and an incline of average length for about £1000. | 
Considering the saving of water, lock-keepers’ wages, and boat 

attendants, the system would appear sound on the face of it. 

With a 30-horse power engine it was estimated that 7d. or 

8d. per mile would cover the cost of working a gross load of 

300 tons. The specification plans show both single and 
double lines of rails, the central rows of posts being connected 

transversely for strength, and the two outer ones with the | 
sides of the canal. 
_ Even our old friend, the atmospheric system, was pressed 

into the service of canal traction, or at least it was hoped it 

would be, for in 1845, when the railway mania was at its | 
height, there appeared the prospectus of Pilbrow’s Atmo- 

spheric Railway and Canal Propulsion Company. The tube | 
was to be buried, whereby leakage would be entirely avoided, | 
and the application of the principle to canals would be | 
“attended with incalculable advantages.” We are not 
aware that it was ever tried for canal work. Twin-screw | 
boats were apparently tested about 1849 on the Grand | 
Canal in Ireland, built by Mr. John Inshaw, of Birming- | 
ham, who about that time numbered amongst his appren- | 
tices William Stroudley, well known afterwards as the | 
locomotive superintendent of the Brighton Railway. Screw | 
boats were also used on the Lancaster Canal, between | 
Preston and Kendal, about 1855. A 20-horse power engine, 
with two Sin. cylinders, conveyed 200 tons of coal in five 
boats, but the water was so low that if more than two miles | 
an hour was attempted the bow wave caused the boat to 
scrape the bottom. ‘The old idea of an iron twin-boat with 
one central paddle was also revived on the same canal, and 
was found to require less power. Experiments had been 
made with “the Archimedes screw principle” on this line, 
however, as early as 1840. Small screw engines were used 
in Regent's Canal boats in 1855, and so far as we know no new | 
principle of mechanical traction has been used on British 
inland navigations since that period. The Thwaite-Cawley | 
system of electric haulage, however, is to be tried, we hear, 
on the Leeds and Liverpool Canal, near Wigan. 

Screw steamers, able to carry about 30 tons of cargo 
and to tow two or three large boats, have long been con- 
siderably used on the Leeds and Liverpool Canal, and 

tween London and Birmingham, and no doubt elsewhere. 
The screw, whether driven by steam, electricity, or petrol, | 
' so far the most efficient and convenient form of power for | 
canal traffic, but mechanical traction, of course, only pays | 
where there is enough trade to keep the steamers in regular | 
Work, If many of our canals have fallen into comparative | 
— it is not because better means of haulage than 

Orse-power were unknown or untried, for it is evident that | 
4 remarkable amount of inventive talent has been applied to 


the subject in past times, even since the railways began to | posing the continuous Yin. is not so great as might at first | possess advantages. The charging may be done 
appear. 


supersede the old inland navigations. 
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Tuy London, launched on the 21st inst., was laid down 
at Portsmouth on the 7th of December. She is 15,000 
tons displacement, 400ft. long, 75ft. beam, 26ft. 9in. draught. 
Her engines, by Earle’s Shipbuilding Company, Limited, 
Hull, will indicate 15,000-horse power. She will carry four 
12in. guns, twelve 6in. quick-firing guns, eighteen 12-pound- 
ers, and the same number of 3-pounders, Her speed is to 
be 15 knots, and she will carry 900 to 2000 tons of coal. 

The London is the pioneer ship of a new class, of interest 
chiefly because of her armour system. Her displacement 
and armament are practically those of the Majestic class—in 
the latter case the standard for all first-class battleships since 
the Majestic. In her armour, however, a great and vital 
change will be noted—the extension of the belt very nearly to 
the bow. 

Details as to the London’s construction are not as yet very 


If her water-line belt is Gin., then she probably carries just 
about the same weight of armour as the Majestic. This Gin. 
water-line belt is a bold stroke only rendered possible by the 
adoption of the reinforcing armoured deck. Now a re- 
inforced Yin. belt will admit a 12in. solid shot, but keep out 
a shell. A €in. belt willlet in big armour-piercing shell, and 
there is reason to believe any form of big shell in the near future. 
So far good; but the ensuing side problems are bewildering. 
Suppose a 12-shot gets inside the Majestic’s belt. The deck 
prevents it from going into the engine-room ; it will probably 
also deflect it. If deflected, where will it goto? By the 
time it has expended itself will it not have done as much 
harm as an armour-piercing shell, possibly as any shell, could 
have done ? 

Something of this sort has been urged in favour of the Gin. 
belt, and though we should be the last to tie ourselves to advo- 
cating it, we cannot fail to recognise that for every hit upon 


the water-line hits upon the space above stand to be two or 
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clear. There is, it is true, the official description, entering 
minutely into facts, such as ‘‘search-lights will be carried 


| upon the search-light platforms;’’ but this sort of thing 


does not carry us really very far, and there are several 


| points upon which obscurity exists. For instance, a report 


is about at Portsmouth to the effect that the London's 
water-line belt will be 6in. thick, while the lower deck will be 


| 9in., practically a reversal of the Shikishima, which carries 


Yin. on the water-line amidships, and 6in. on the lower deck. 
Both fore and aft upon the water-line the Shikishima carries 
a belt tapering to 4in.; the London carries nothing aft, and 
en revanche, as the French phrase goes, carries the lower 
deck armour nearly to the bow. Officially she carries Qin. 
all the way, as indicated in the plan, but ofticial descriptions 
are sometimes edited. On the other hand, as her barbettes 
are 12in., against the Majestic’s 14in., and as she will be 
without a fore bulkhead-——the Shikishima has bulkheads and 
ld4in. barbettes—-the excess of armour weight, even sup- 


three times as frequent. And shells bursting on the lower 
deck stand, not only to put casemates on the deck above out 
of action, but also fragments are extremely likely to find 
their way to the engine-room. So a good deal is to be said 
for keeping shells out of the lower deck at all costs. 

The reason for the Yin. protection to the lower deck 
forward of the barbette is less easily detected. True, a 
water-line belt only protects between wind and water, and 
with the duck downwards that a ship’s bows always have 
may be completely submerged. But the London’s belt does 
not go to the bow, and its ends are protected by no bulkhead. 
The area which can be holed to admit water is limited—that 
is all. 


ELECTRICALLY-PROPELLED ferry boats are to be used 
between Philadelphia, Pa., and Camden, in New Jersey. For 
intermittent work of this kind, possibly the a battery may 

while the boat is 


| standing at either side, 
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Cirématique et Meécanismes: Potentiel et Mécanique des 
Fluides. Cours professé a la Sorbonne, par H. Porncare. 
Paris: Carré et Naud. 1899. 

Proressor Poincare is the most surprising instance we 

have of mathematical versatility, and he has shown that 

it is still possible, as in the days of Laplace and Gauss, 
for one mind to possess a working knowledge of the 
entire group of the mathematico-physical sciences. 

In the present course of lectures the author is address- 
ing a somewhat elementary class of university students 
and budding professors, and we seem to detect that his 
heart is not much in the work of stooping to their simple 
requirements. He appears to be carrying out an irksome 
obligation laid upon him by the duties of his chair; and 
we miss the illuminating originality of thought and 
treatment that we have been led to expect from his other 
writings. The subjects are treated in a purely 
academical manner, with no appeal to the interest of 
the practical requirements and applications; how, 
indeed, is a professor, immured in Paris, to know any- 
thing of the thoughts that shake mankind, and the pro- 
gress of the world of industry and vulgar practical 
science ? 

The lectures begin with an explanation of the co-ordi- 
nates usually employed, and of the component velocities 
and accelerations expressed by differential coefticients. 
The demonstration of the tangential and normal accele- 
rations can be made more convincing on page 19 by 
sharing the change between the two points M and M, 
marking the beginning and end of the small element of 
the path ; this method is familiar to practical students 
when required to give a graphical representation of a 
changing phenomenon, as plotted by a succession of 
points. 

The discussion of the most general displacement of a 
solid body on the lines laid down in Ball's ‘‘ Theory of 
Screws,” and Mannheim’s “ Géomé¢trie Cinématique, ”’ is 
very complete, but no mention is made of Kelvin’s prac- 
tical applications of the theory of the six-point contact 
to the construction of a steady platform. 

The teeth of wheels are discussed in the usual con- 
ventional manner ; it is too early to expect any reference 
to Hele-Shaw’s easily realisable method of drawing these 
epicycloidal teeth in such a manner as to readily observe 
and rectify any error in design of the proper strength of 
the parts. Helical gear are mentioned on page 157, but 
no notice is taken of the double helices meeting at an 
angle, as employed in cranes, so as to obviate the longi- 
tudinal thrust. 

Cardan’s joint is analysed by means of spherical trigonc- 
metry and differentiations. A simple geometrical figure 
would show that the relative angular motion of the two axles 
is merely that of a spoke of a wheel and its shadow. 
The Cardan joint could thus be employed practically in 
setting out a sundial. 

The author is obviously not much interested in 
this geometrical subject of mechanism, or he would 
have found room for some of the important theorems 
of piston velocity and accelerations in their bearing on 
vibrations, as treated by Massau, Klein, Elliott, Mac- 
farlane Gray, and others; and Peaucellier’s beautiful 
link motion is dismissed as encombrant. 

In Part II., on the potential, the author is on his own 
ground again, and gives an elegant short summary of the 
principal theorems as required in electricity and hydro- 
dynamics. The confocal quadric surfaces are developed 
at length; it is time some new surfaces were invented, 
to which Green’s function and Dirichlet’s theorem 
might be applied. 

In the hydro-mechanical part the principles are 
developed with all fitting analytical elegance, but no 
mention is made of the units in which the various quan- 
tities are measured, as the author does not contemplate 
that his hearers will ever be called upon to apply the 
formulas; and we have p = 7p’, without any explana- 
tion of the appearance of g in the formula. 

Archimedes’ principle is demonstratad in two ways—in 
the old intuitive manner, and analytically by double and 
triple integrals, of which it give an interesting exercise. It 
is doubtful whether the theorem should bear the name, as 
Archimedes appears only to have discovered that a body 
displaces its own volume of liquid, and thereby pointed 
_ a simple method of measuring the volume of irregular 

ies. 

All the mathematical formulas are printed in the 
Roman type of the text, which gives a curious appearance 
compared with the usual conventional italics. 

G2nerally speaking, the book is typical of the French 
method of presentation; the logic and literary style are 
perfect ; the analysis is elegant and complete ; but little 
attention is paid to elaboration of the diagrams or to 
geometrical short cuts, and no examples or numerical 
applications are appended. The work will serve its 
purpose in giving a gentlemanly insight to the elements 
of the subjects, uncontaminated by contact with vulgar 
reality, to a class of hearers who will be called upon to 
profess these subjects in their turn. 


Levons sur Electricité, Par Eric Geranv. Tome Premier, 
sixiéme edition. Paris: Gauthier Villars et Fils. 1899. 


As five previous editions of this work have already 
appeared it seems clear that the treatment of the subject 
has been judged satisfactory by a large number of 
students of electricity using the French language. 

In the preface to the first edition the author stated 
that when in 1883 he was appointed professor of electro- 
technics in the University of Liége, there was no text- 
book on the subject suitable to classes consisting of young 
engineers, officers in the army, and students of similar 
standing. He points out that there were two classes of 
books to be had, those which merely treated the subject 
in a popular manner, and those which were too abstruse 
for the young student, and assumed a knowledge of the 
higher mathematics on the part of the reader. For the 


students of the Montefiore Institute at Liége, a work hold- 
ing a position between these two classes was needed, and 
the author felt that the place would be tilled by the publi- 
cation of his lectures upon the subject. In the sixth edition 
much of the matter in former editions, which had become 
antiquated, has been omitted and replaced by descriptions 
of the most recent improvements. The theory of ions 
has been applied to the study of electrolysis, batteries, 
and secondary cells. The phenomena of inductance in 
circuits and in the mass of conductors carrying alternating 
currents are also treated more thoroughly than in earlier 
editions. 

Measurements of differences of potential, hysteresis, 
and permeability are dealt with, and the chapter dealing 
with accumulators has been brought up to date. The 
earlier chapters deal with the units of measurement and 
general theories, and some knowledge of the differential 
calculus is assumed on the part of the student. 

About half of the entire volume is devoted to the ex- 
planation of the general laws of electricity, and these are 
treated in a ome mathematical manner. Such a work 
as this is suited to the students of the second or third 
year at one of the chief technical colleges, but is, of 
course, quite unsuited to the needs of the student of the 
evening class. The apprentice in the workshop will find 
this book far above his head, but the student who begins 
the study of electrotechnics properly cquipped with 
mathematical knowledge will recognise the clearness of 
the explanation and the practical bearing of the theory. 

We are glad to observe that full credit is given to the 
labours of British, American, and German electricians, 
as well as to those of Frenchme 1. 

The second half of the work is more descriptive, and 
is also to some extent historical. In dealing with the 
subject of thermo-piles, the author describes the 
numerous attempts which have been made to produce 
an economical generator, and sums up the situation by 
saying that, ‘‘ unless some substances be found in which 
the laws of conductivity are different for heat and for 
electricity, and in which the thermo-electric powers are 
relatively high, it is scarcely probable that the thermo- 
pile will become an economical generator of electricity.’ 
Among secondary batteries the Commelin-Desmazares 
type, as modified by the Waddell-Entz Company, is 
referred to, and the author states that the ordinary dis- 
charge is 3 to 4 ampéres per kilogramme of plate, the 
potential per cell being 0°8 volt on discharge, and 09 
volts on charge. 

The Blot lead cell is said to give a capacity of 158 
ampére hours, with a discharge of 1°33 ampéres per 
kilogramme of plate. This cell was introduced into 
England some time ago, and we believe is now being 
manufactured here. The latter portion of the wo:k 
deals with the description of various types of dynamos 
by l’rench boiler makers, but these need not be alluded 
to further, as they offer no novelty. 

Chapter XLIIL. deals with the calculations necessary 
in designing a dynamo for a given output, and a machine 
to give 220 kilowatts at a speed of 425 revolutions per 
minute is selected. All the calculations have been worked 
out by a pupil of the author, and the machine is of the 
four-pole type, intended to give 500 volts with no load, 
and 550 volts when fully loaded. The following chapter 
deals with the theory of alternators, which is treated 
brietly, and calculations are then given for the design of 
an-alternator, with descriptions of actual machines. The 
work closes with an account of tests of transformers. 
The work really consists of two volumes, and we believe 
that the new edition of the second volume will shortly 
appear also. 

Ajax Loquitur ; or, The Aut biography of an old Loconwtive 
Engine. By Ropert WeatHEeRBURN, M1.M E. London: 
Crosby Lockwood and Son. 1899. 

Turs is an amusing and interesting little book ; it is the 
story of its life, told by George Stephenson's engine No. 9, 
and is a very satisfactory description illustrated by 
sufficient sketches of the method of construction designed 
by George Stephenson. At a comparatively early period 
in his career, George, it will be remembered, became a 
civil engineer, and it is for his civil engineering work that 
he is chiefly remembered. But it ought not to be for- 
gotten that he was a singularly good mechanical engi- 
neer, and Mr. Weatherburn gives him, we think, no more 
than his due when he directs attention to the really small 
departures from Stephenson’s practice which are seen in 
the modern locomotive. Many of Stephenson’s pro- 
portions even are still in use, as, for example, the 4in. 
pitch of fire-box stays. Wonderful care, too, was 
taken to make work as good as_ possible, and 
to this, no doubt, was due the remarkable longevity 
of some of the earlier locomotives. Mr. Weatherburn 
has a good deal to say also about old-time practices in 
driving. Thus before the injector was invented the feed- 
pump was alone available to get water into a boiler, and 
when an engine could not be run back and forward 
to pump water in, it was not unusual to put the tender 
brake hard on, put plenty of oil on the rails, and let the 
engine run long enough to pump up the boiler. ‘No 
more pitiable sight,” says Ajax, ‘‘ for men and engines 
could be seen than a single wheeler like myself trans- 
formed for the time being into a stationary merry go 
round.” 

The little book is well written and well printed, and 
will, as we have said, interest and amuse those who care 
for old locomotives. 


SHORT NOTICES. 


The Pro-ess Year Book for 1899, A review of the graphic arts, 
Edited by William Gamble. London: Penrose and Co,—This 
annual publication improves with each appearance. Admirably 
rinted on art paper, with illustrations reproduced from excellent 
locks, it forms quite a handsome volume. But to those 
interested in the production of photo-mechanical illustrations the 
articles from the pens of capable authors, dealing with the 
technical side of the subject, will be found instructive, and 
almost a necessity. Last year, in reviewing the work, we found 


fault with the gaudiness of the colour work, a defec A 
although not yet quite avoided, has been considerably mod’ 
We cannot help remarking the extremely high results which 
have been obtained from electros of half-tone blocks — results 
which, from some reason not quite clear, are not obtaine} in th 
ordinary way. 
The (as and Klectric Lighting Works Directory and Statistic 
1899. Revised to July ist, 1899. With a list of chain 
managers, engineers, and secretaries, &c. ‘'I'wenty-third issue, 
London: Hazell, Watson, and Viney, Limited. 1899. Price 6. 
net.—It is with great pleasure that we can speak to the practical 
utility of this work. It is consistently accurate, and contains 
just the sort of information — especial!y with regard to gas 
companies—that one wan's, 8 
The Waterworks Directory and Statistics, 1899, Revised to 
July Ist, 1899, With a list of chairmen, managers, engineers 
and secretaries, and list of Associations of Kagineers and Managers, 
Twenty-third issue, London: Hazell, Watson, and Viney. 
Limited. 1899. Price 6, net.—This useful work now appears y, 
its twenty-third edition, It is a book to which we frequent! 
refer, and are always finding it of great use. y 


ISAAC WILSON. 


Tut death on the 22nd inst. of Mr. Isaac Wilson, of 
Nunthorpe Hall, near Middlesbrough, removes another of 
the few remaining pioneers of the Cleveland iron trade. Ile 
was one of the earliest in that district to engage in the 
manufacture of pig iron; and h3 has continued closely con. 
nected with it till his death. Few men took a more 
prominent part in furthering in various ways the trade 
of Teesside; and his services have been several times recog. 
nised by the town and trade of Middlesbrough, which his 
been the centre of his business operations. He was invited 
to become the first member of Parliament when the borough 
of Middlesbrough was incorporated in 1868, but holding 
that the late Mr. H. W. F. Bolckow had a prior claim, he 
declined. When, however, Mr. Bolckow died in 1878, Mr. 
Wilson was elected, and continued to represent the borough 
till 1892, when he retired on the ground of ill health. The 
trade of the district then presented him with a pieze of plate 
and accessories of the value of £500, and his portrait wa; 
placed in the Middlesbrough Council Chamber. The late 
Mr. Wilson was born at Kendalin 1822, his father being » 
woollen manufacturer there. For some time after complet- 
ing his education he assisted his father; but in IXt1 he 
settled in Middlesbrough, on th> advica of Mr. Joseph 


Pease, one of the railway pioneers, who had ben als) 
one of the founders of Middlesbrough some ten years pre 
viously. Mr. Wilson first engaged in the manufacture 


of carthenware, there being in the town at that time only 
the foundry of Messrs. Bolckow and Vaughan, and a smail 
engineering works. Afterwards he went into partnership 
with the late Mr. Mdgar Gilkes, and they established the Tees 
Kngine Works in 1844, under the style of Gilkes, Wilson and 
Company, at which place a large number of the locomotives 
used on the Stockton and Darlington Railway were built. 
In 1853, shortly after the discovery of the main seam of Cleve- 
land ironstone, Mr. Wilson made his first practical acquaint- 
ance with the manufacture of pig iron, for in conjunction 
with Mr. Gilkes and others, he built blast furnaces at Cargo 
Fleet, near Middlesbrough, the firm carrying on business as 
Gilkes, Wilson, Leatham, and Co. With these works he has 
been connected ever since, the name of the firm being now 
Wilsons, Pease, and Co. The decease? alsc, in partnership 
with Mr. Hopkins, Mr. Gilkes, and others, founded the Tees- 
side Lronworks, consisting of blast furnaces and iron rolling 
mills. Mr. Wilson was closely connected also with the rail- 
way development of the district, and for many years was a 
director of the Stockton and Darlington Railway, which was 
incorporated with the North-Eastern in 1873, in which com- 
pany Mr. Wilson had a seat on the directorate. He was 
elected one of the first members of the Council of Middles- 
brough when the town was incorporated in 1853. The first 
mayor was the late Mr. H. W. F. Bolckow, but at the termi- 
nation of his year of office, Mr. Wilson succeeded him 
in the civic chair. He served on the Council for many years 
a3 Councillor, and afterwards as Alderman, and on his 
retiring the burgesses presented him with a handsome 
service of plate in recognition of his many public services. 
He was chairman of the Middlesbrough School Board for 
twelve years. When the Tees Conservancy Commission was 
formed, in 1852, he was elected a Commissioner, and con- 
tinued on the Board up to the time of his death, acting for 
many years as chairman. When the Commission was con- 
stituted the Tees could at low tide be forded almost up to its 
mouth, now the Commissioners have so improved the channel 
that there isa depth of 18ft. at the mouth at low water. 
Mr. Wilson, in January, 1863, as chairman of the Com- 
mission, laid the foundation-stone of the South Gare Break- 
water, which has now bzen completed, is 12,000ft. long, and 
cost £300,000. The difficulties which had to be faced in 
order to secure the improvement of the stream were vast, but 
they have been successfully overcome, and the Tees is now 
one of the finest rivers in the country for commercial pur- 
poses. Few men have died more full of deserved honours 
than Mr. Wilson, and he lived to see the full fruition of his 
enterprise. His funeral at Great Ayton was attended 
by the leading men of the district, many of whom had 
worked side by side with him in developing the trade of 
Middlesbrough, and were thus able to appreciate fully the 
value of his genius. 


A New Puystcat AtLas.— Archibald Constable and Co., of 
Whitehall-gardens, S.W., announce the publication in October of 
one of the largest and most important works on physical geography 
ever attempted. For many years Mr. J. G. Bartholomew, F.R.G.5., 
has been engaged in compiling, with the assistance of men of 
science in all parts of the world, a physical atlas which is to con- 
tain all the results of the latest research in the various fields of 
knowledge embraced in it. The physical atlas will consist of 
seven volumes, dealing respectively with geology ;. orography, 
hydrography and oceanography; meteorology ; botany ; zoology ; 
ethnography and demography ; general cosmography and terres- 
trial magnetism, The volume on meteorology, containiog upwards 
of 400 maps, will be published on October 16th, and the other 
volumes will follow in rapid succession, The sections are edited 
and supervised by :—Geology: Sir Archibald Geikie, D.Sc., LL. D.; 
F.R.S, &e. Sir John Murray, K.C.B., B.Sc., 
LL.D., F.R.S., &c. Professor Jas. Geikie, D.C.L., 

L.D., F.R.S., &c. Meteorology: Alexander Buchan, LL.D., 
F.RS., &c. Botany: Professor Bayley Balfour, D.Sc. Z20logy: 
P, L. Sclater, D.Sc., LL.D., F.Z.S, Ethnography : Professor A. 
H. Keane, F.R.G.S, Professor Elisée Reclus. 
Cosmography: Professor Ralph Copeland, F,.R.A.S., Astronomer 


Royal for Szotland. Magnetism: Professor C. G, Knott, D.Se.», 
F.RS.E 


| 
| 


Sept. 29, 1899 


THE ENGINEER 


319 


THE BRITISH ASSOCIATION, DOVER, 1899. 
|SECOND NOTICE. | 

Tue Monday’s sitting of Section ( was devoted to 
clectrical matters, and Mr. Alexander Siemens led off 
with his paper on “ Electrical Machinery on Board Ship,”’ 
an abstract of which we gave last week. 

Professor W. F. Barrett and Mr. W. Brown made a 
valuable contribution to knowledge of the electric con- 
ductivity and magnetic pruperties of an extensive series 
of alloys of iron, which will prove of great use to electrical 
cngineers and physicists. Mr. R. A. Hadfield, of Shef- 
field, supplies the alloys. Professor Hudson Beare is 
also making physical test with them. 

Mr. Sherard Cowper-Coles then made a lengthy com- 
wunication on ‘Some Recent Applications of Klectro- 
Metallurgy to Mechanical Engineering.” The paper 
commences by pointing out the prominent position 
electro-metallurgy is now taking in many workshops, and 
enumerates the uses to which electro-metallurgy is being 
applied. It then proceeds to give a description of an 
electro-galvanising plant for coating the tubes of water- 
tube boilers, and the plates of torpedo boat destroyers, 
and also gives details of the anode and cathode bars for 
suspending the electrodes, and information as to the 
thickness of zinc applied, and the current density and 
voltage employed. Estimates are given as to the cost 
and output of various sized plants, and the advantages 
of electro-galvanising over hot galvanising are compared. 
The regenerative or recuperative process and methods of 
circulation are also described. Particulars are then given 
of various electro-chemical processes for cleaning iron 
and removing magnetic oxide and scale, and a description 
is supplied of a magnetic scale collector for collecting the 
scale from the acid solution after its removal from the 
iron or steel, so as to prevent the further unnecessary 
waste of acid. Experiments made in this direction tend 
to show that a considerable proportion of the acid is 
consumed by dissolving the scale after it has left the 
iron or steel. 

An electrolytic process for the manufacture of reflec- 
tors is then described, suitable for making parabolic 
ieflectors for search-lights. The various steps of the 
process are given in detail. Briefly, the process consists 
in using a glass convex mould, on which is chemically 
deposited a coating of metallic silver, and then polished, 
so as to ensure the copper backing being adherent to the 
silver. The mould thus prepared is placed in a suitable 
ring and frame, and immersed in an electrolyte of copper 
sulphate, the mould being rotated in a horizontal position, 
the number of revolutions being about fifteen per minute. 
The copper adheres firmly to the silver, and together they 
form the retlector, which is subsequently separated from 
the glass mould by placing the whole in cold or luke- 
warm water, and then gradually raising the temperature 
of the water to 120 deg. I'ah., when the metal roflector 
will leave the glass mould, because of the uncqual expan- 
sion of the two. 

The concave surface of the reflector obtained is an 
cxact reproduction of the surface of the mould, and has 
the same brilliant polish, and requires no further treat- 
ment to answer all the purposes of a reflector, with the 
exception that it must be coated with a film of some 
suitable metal to prevent it tarnishing. Palladium is 
found to answer this purpose best, as a bright coating 
can be deposited rapidly, to any desired thickness. 

He showed a peerage reflector which had been fitted 
up as a sound locator for locating sound at sea. At 
night, or in a fog, it is very difficult to determine from 
what direction a sound comes, but by applying an 
appended flexible tube to the ear, which was attached to 
a sinall receiver, and by moving the reflector in different 
directions the direction of the sound can be readily deter- 
mined. When the parabolic mirror is directly facing the 
source from which the sound emanates, the sound can 
be distinctly heard, and as soon as the reflector is moved 
away from the source of the sound, nothing can be heard 
through the receiver. 

Mr. Wilfred S. Bould then drew attention to “‘ A System 
of Railway Signalling specially suitable for Fog Signalling.” 
The author discusses the following points, and has devised 
an apparatus to fulfil the requirements. 

(1) Certain action ; (2) simple construction ; (8) slow 
deterioration ; (4) good protection from accidental 
damage; (5) easy replacement of damaged or worn out 
parts ; (6) minimum amount of cleaning and overhauling ; 
(7) moderate first cost; (8) moderate maintenance and 
working expenses; (9) signals must be given in the cab 
of the engine, and in any vehicle fitted with receiving 
apparatus ; (10) action must be independent of speed oreven 
movement of engine, andapplicable asa starting signal; (11) 
apparatus must work when engine is run either end first; 
(12) two distinctive signals must be given—for ‘‘ danger ” 
and “line clear,” res ectively ; (13) distant and home 
signals must be clearly differentiated ; (14) the signals 
must be capable of re-delivery at intervals as arranged ; 
(15) repeating in signal-box must be provided for ; (16) 
4 clearing signal should be given from the tail vehicle to 
the signal-box to show that the whole train has passed, 
and on which line, if more than one each way ; (17) com- 
mencing failure of action must ke at once indicated 
while correct signals are being given; (18) it must be 
lnpossible for an engine-driver to mistake another signal 
for his own; (19) failure of apparatus on the road must 
give the danger signal on the engine; (20) it must be 
impossible for the engine driver by tardiness in stopping 
a bell, working a signal replacer, or otherwise, to prevent 
the receipt of a succeeding signal ; (21) the whole appa- 
ratus must be unaffected by fog, frost, snow, rain, hail, 
wind, or changes of temperature ; (22) means must be 
provided for indicating which of several branch roads is 
wea (23) each signalman should be able to veto ‘ line 
clear given by the signalman in advance ; (24) the 
tystem must admit of “lock and block” and automatic 
lock working. 

he apparatus is fully described and illustrated in the 


paper, and, moreover, its working was successfully 
demonstrated by means of a model. 

In brief outline his system consists in placing on the 
road magnets so arranged as to establish a long magnetic 
field of transverse polarity, and carrying on the engine 
through this field an iron armature, not itself to be moved 
by attraction to the magnets, but containing in a dividing 
gap or space therein a small pivoted needle on which 
magnetism collected by the armature is condensed or 
focussed so as to strongly act upon it and throw it over 
to one side. The polarity of the field from the road 
magnets is arranged to be from right to left, or left to 
right as required; and, as the direction in which the 
needle in the moving armature is thrown over depends 
upon the polarity of the magnetism collected by the 
armature, it is evident that the combination forms a 
simple means of determining the movement of the needle. 
Tne needle when thrown in one direction comes against 
an insulated contact post, and thus closes one electric 
circuit on the engine, and when thrown in the opposite 
direction, similarly closes another circuit. When away 
from the influence of road magnets, it is magnetically, or 
otherwise, held in the middle of its travel, and clear of 
both contact posts. The action is that of the well-known 
polarised relay, the road magnets and armature taking 
the place of the electro-magnets in the instrument used 
in telegraphy. 

With the means of closing either of two independent 
local circuits—on the engine—thus provided, practicall 
any signals preferred can be given, and, if desired, 
recorded. 

After the usual experiments, consideration, and altera- 
tions, incidental to the designing of new machines, the 
author’s apparatus has now assumed the present form. 
A trial apparatus has worked for months on a Great 
Northern express engine, giving two distant and two 
home signals on each daily run, often at a speed of over 
seventy miles an hour. 

Mr. James Kenwards, on “Our Lighthouses of the 
— Channel,” brought Monday’s proceedings to a 
close. 


DOCKYARD NOTES. 


Tue recently launched Japanese cruiser Idzumo, and her 
sister the Iwate, will have Krupp armour instead of Harvey. 
In order to keep within the contract price, the additional 
expense of the Krupp armour will be met by shortening the 
Tin. belt; this portion will be 260ft. long instead of 280ft. It 
is also said that these two ships will be a knot less fast ; the 
vessels being intended to ‘‘lie in the line,” and act’generally as 
second-class battleships, the extremely high speed of the 
Asama is not so essential to her as to, say, the Takasago. 


CurRENT plans of these vessels as published are not 
invariably accurate. The 8in. turrets are_usually represented 
with unarmoured bases, whereas all the machinery of the 
guns is inside a Gin. tower that rises from the armoured deck 
for each turret—an important difference. 


Tue Shikishima having been undocked, spent Saturday, 
Sunday, and Monday taking in coal—600 tons. There being 
very few men available the coaling was, of course, exceedingly 
slow and primitive, about two basket loads at a time, and 
intervals between the baskets. On Monday afternoon, a 
British naval lieutenant, two naval engineers, and two 
assistant engineers, with a party of seamen and stokers from 
the depét, were shipped for the ironclad’s trials. 


Tur influence of Elswick upon British Admiralty designs 
is a subject that a rather interesting article could be written 
about by anyone sufficiently “in the know,” unless it trenched 
too much on that unwritten history of odd naval facts that 
everyone in the Service knows and does not talk about. A 
curious little instance that has come under our notice is the 
arrangement of the Highflyer’s fighting tops. That on the 
main mast is considerably lower than that on the fore, which 
gives her an Elswick look—this arrangement of tops being 
common to every Elswick cruiser, and not, we fancy, to any 
other cruisers. The idea is, presumably, to get the crews of 
the maintop guns as much out of reach of ‘‘stokers”’ as may 
be, but it is curious what a long time it has been coming. 


Tur old Niclausse boilers in the Seagull have not, so far, 
been an unqualified success. They are not intended to be, 
possibly, so the matter is of small consequence. However, 
they appear to be being tried fairly enough—there is no 
danger of the new Belleville being beaten by the Seagull’s 
antique type of Niclausse. 


On the other hand we have heard the most rosy reports of 
the Babcock and Wilcox boilers in the Sheldrake. They 
have given unlimited satisfaction all round, without the 
slightest hitch or trouble of any kind as a set-off. If Mr. 
Allan, or some other worshipper of the “ tanks,” when next 
they bait Mr. Goschen, can elicit the full facts of the Shel- 
drake trials, their agitation will have done good service. At 
the same time it is to be hoped that the “ out-of-dateness” 
of those Niclausse boilers now being tried in the Seagull will 
not be forgotten. Someone may discover why the Seagull 
was left idle for two years. Also, in what ship Yarrow 
boilers are being tried? 


Ovr contemporary the Naval and Military Record still 
continues to hammer at the gunnery question, and is probably 
doing good service by so doing. With its latest statement — 
that a ship able to make 60 per cent. of hits is equal to two 
that make 30 per cent. only—we fancy, however, many will 
be inclined to quarrel. The gyroscope has made the torpedo 
a weapon of account up to 800 yards, and if ships are going to 
close—the tactical creed of 90 per cent. of captains—the 
torpedo will have as much to say as the gun—possibly more. 
For the rest there is no denying that the better the gunnery, 
the better the chance, and though our contemporary has 
hinted rather than plainly stated one or two facts, there is 
little doubt but that it has been instrumental in putting a 
stop to a good deal of throwing away of ammunition. 


Le Yacht this week has an article upon the “ transforma- 
tion ” of French second-class battleships. It is an interesting 
résumé, but only embodies two small facts that are news in 
any way. Of these the more important is that the gradual 
reconstruction programme is the reason why second-class 
French ships seem to be everlastingly in a state of being 
tinkered. If a ship has a mast altered this year her engines 
or boilers will wait till next, her armament till the next 
again. Our system is to pull the ship to pieces all at once 
berg we are about it. But reconstruction is not a science 
with us. 


Ar the moment of writing the Shikishima is runring a 
preliminary trial at Spithead, apparently at full speed. 
There is less ducking of the bow than might be expected ; 
but there isa tremendous bow wave, for which either the 
bow torpedo tube or merely the weather, which is squally, 
may be responsible. 


EDWARD CASE. 


We are sorry to have to announce the death of Mr. Edward 
Case, of heart disease, at his residence, Dymchurch, Kent, 
on the 23rd inst. He was senior partner of the firm of 
Messrs. Case and Gray, consulting engineers, Westminster, 
and held the office of Expenditor of the Level of Romney 
Marsh since 1890. For many years he was a superintending 
engineer in the Public Works Department in Ceylon. Of 
late he had gained great distinction in the engineering world 
by his solution of the problem of sea defence, and by the 
wonderful results which he had obtained on a variety of 
shores. He was a magistrate, and a member of several of 
the learned societies. 

Mr. Case had a high reputation for skill in dealing with 
sea defences, and his work on Romney Marsh Level was of a 
very high order. It has been stated in the Times that at 
Romney from 1872 to 1890 the low-water mark had advanced 
400ft., although £70,000 had been spent during this period to 
maintain the wall. Mr. Case recommended a system of 
groyning which the authorities were of opinion would be a 
too heavy burden for the ratepayers. Certain other works 
carried out were unavailing, and after £20,000 had been spent 
to renovate the wall on the old principle, and after other 
engineers had been called in, the authorities left the matter 
in the hands of their expenditor. Since then Mr. Case has 
carried out his system of groyning, and there are now 170 
groynes, varying from 350ft. to 1000ft. in length, extending a 
total length of ten miles, the effect of which has been to raise 
the foreshore in some places as much as 8ft., and an average 
of 4{t. 6in. throughout. The low water-mark has been thrown 
back beyond the limit in 1872. So successful was Mr. Case 
that he was called in to advise and carry out his system in 
many places round the United Kingdom—New Romney, 
Deal, Folkestone, Lowestoft, Cromer, Sheringham, East- 
bourne, Blackpool, also on the Irish Coast, and at Oztend. 

Among the papers for the British Association meeting at 
Dover was one by Mr. Case, fully describing the Dymchurch 
wall and the collateral works, Unfortunately the author’s 
illness prevented him from personally reading his paper. 


WATER AND SEWAGE EXAMINATION RESULTS. 


We give below an interim-report which has just been 
made by a Committee of Section B of the British 
Association. This Committee, which was appointed to 
establish a uniform system of recording the results of 
the chemical and bacterial examination of water and 
sewage, consists of the following members :—Prof. W. 
Ramsay (chairman), Dr. 8. Rideal (secretary), Sir W. 
Crookes, Prof. F. Clowes, Prof. P. F. Frankland, and 
Prof. R. Boyce. 


The Committee beg to report as follows :—That it is desirable 
that results of analysis should be expressed in parts per 100,C00, 
except in the case of dissolved gases, when these should be stated 
as cubic centimetres of gas at 0 deg. Cent. and 760 mm. in 1 litre 
of water. This method of recording results is in accordarce with 
that suggested by the Committee appointed in 1887 to confer with 
the Committee of the American Association for the Advancement 
of Science, with a view to forming a uniform system of recording 
the results of water analysis.* 

The Committee suggest that in the case of all nitrogen com- 
pounds the results be expressed as of nitrogen over 100,000, 
including the ammonia expelled on boiling with alkaline perman- 
ganate, which should be termed albuminoid nitrogen. The 
nitrogen will, therefore, be returned as :— 

(1) Ammoniacal nitrogen from free and saline ammonia. 

(2) Nitrous nitrogen from nitrites. 

(3) Nitric nitrogen from nitrates. 

(4) Organic nitrogen (either by Kjeldahl or by combustion, but 
the process used should be stated), 

(5) Albuminoid nitrogen, 

The total nitrogen of a!l kinds will be the sum of the first four 
determinations, 

The Committee are of opinion that the percentage of nitrogen 
oxidised, that is, the ratio of (2) and (3) to (1) and (4) gives some- 
times a useful measure of the stage of purification of a particular 
sample. The purification effected by a process will be measured 
hy the amount of oxidised nitrogen as compared with the total 
amount of nitrogen existing in the crude sewage. 

In raw sewage and in eftluents containing suspended matter it 
is also desirable to determine how much of the orgunic nitrogen is 
present in the suspended ratter. 

In sampling, the Committee suggest that the bottles should be 
filled nearly completely with the liquid, only a small air bubble 
being allowed to remain in the neck of the bottle. The time at 
which a sample is drawn, as wel! as the time at which its analysis 
is begun, should be noted. An effluent should be drawn to corre- 
spond as nearly as possible with the original sewage, and both it 
and the sewage should be taken in quantities proportional to the 
rate of flow when that varies, ¢ 7., in the emptying of a filter bed. 

In order to avoid the multiplication of analyses, the attendant 
at a sewage works, or any other person who draws the samples, 
might be provided with sets of twelve or twenty-four stoppered 
quarter Winchester bottles, one of which prea be filled every 
hour or every two hours, and on the label of each bottle the rice 
of flow at the time shou!d be written. When the bottles reach the 
laboratory quantities would be taken from each proportional to 
these rates of flow and mixed together, by which means a fair 
average sample for the twenty-four hours would be obtained. 

The Committee at present are unable to suggest a method of 
reporting bacterial results, including incubator tests, which is 
likely to be acceptable to all workers. 


* Brit. Assoc. Répat, 13-9, 
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COMPRESSOR, CRESTON MINE, COLORADO 


MINING COMPRESSOR AND HOISTING ENGINE. 


Ar large mines the mechanical equipment is not only very 
considerable, but includes machinery of great size and power. 
Where compressed air is used for drills, &c., the plant must 
be of large capacity, and we illustrate above the com- 
pressor in use at the Creston Mine, in Colorado, U.S.A. It is 
of the duplex type, each compressing cylinder having a 
steam cylinder in line with and in part of it, while both 


engines drive the same shaft by overhung cranks, a heavy | 


fly-wheel being mounted upon the middle of the shaft. The 
engine is of the cross-compound type, with Corliss valve 
gear. A reach-rod or connecting-rod from the wrist-plate 
shaft of the steam valve gear operates a similar driving 
mechanism for the air valve gear. ods from the wrist 
plate extend to rocker arms on the valve shafts, which have 
other arms operating the poppet valves. There are four 
valves at each end of each compressing cylinder, and these 
are fitted in the cylinder heads, thus reducing the clearance. 
A tail rod from the steam piston operates the air piston. 
The steam cylinders are 33in. and 50in. diameter, and both 
the air cylinders have a diameter of 32in., all having a stroke 
of 3}ft. The engine works with a steam pressure of 90 lb., 


and when running at seventy-six revolutions per minute, it | 
has a capacity of 4828 cubic feet of free air per minute, | 


compressed to a receiver pressure of 801b. per square inch. 


On page 321 we show a tandem-compound double-hoisting | 


engine for the Chihuahua Mining Company, of Mexico, 
whose shaft is 2500ft. deep. The low-pressure cylinders, 
24in. by 42in., are in the rear, while the high-pressure 


cylinders—16in. by 42in.—are next the shaft. Each cylinder | 


has a complete Corliss valve gear, driven from the Stephen- 


son link reversing gear, and the wrist plate of the low-pres- | 


sure cylinder is driven by a connecting-rod from the wrist 
plate of the high-pressure cylinder. The high-pressure 
valve gear, however, is controlled by a ball governor, while 
the low-pressure valve gear has a positive cut-off. A system 
of by-pass valves enables live steam to be admitted to the 
low-pressure cylinders. There is a separate rotary throttle 


or regulator valve to each cylinder, all operated by a steam | 


cylinder. Other steam cylinders operate the reversing gear, 
friction brakes, &c., and each of these is placed tandem with 
an oil cylinder, so as to give an easy and steady motion. 
The whole engine is well balanced, and is verysensitive. All 
its operations are controlled by the seven levers placed in a 
row behind the winding drums. Steam is supplied at a 
pressure of 125 lb. 

The drums are for a flat rope, Zin. thick and 6in. wide, 
2700ft. in length. At the side of each drum, and in full view 
of the engineman, is an indicator showing the positions of 
the cages. The weight of the rope is about 10,2001b., and 
brings the total load hoisted up to 18,200 lb. The speed of 
hoisting is 1600ft. per minute. The tandem arrangement is 
considered superior to the cross compound for hoisting engines, 
being better balanced, more easily started, and giving greater 
fuel economy under service conditions. 


The air compressor and hoisting engine above described | 


oa built by Messrs. Fraser and Chalmers, of Chicago, 


U.S. BATTLESHIPS KEARSARGE AND KENTUCKY 


THESE two fine fighting machines are now nearly ready for 

| their official four-hour speed trials, and the end of the year 

will see them practically a part of the U.S. navy's active list. 

The ships are improved versions of the Indiana in points of 

speed, endurance, protection, and rapid-fire armament, but 

are not so powerful in the main battery, having four 8in. 
guns, instead of eight as carried by the earlier vessel. 

The disposition of the four 8in. guns in the turrets super- 
posed upon the housing for the 13in. guns, occasioned more 
discussion—not to mention discord—than any other single 
feature of any ship since; and the spirit now of the designers 
in the Navy Department can best be inferred from the fact 
that no one is in favour of so placing the guns again. What 
the arrangement possesses in theory is one thing, but what 
the guns can do in practice is another matter. The upper or 
8in. turrets are rigidly attached to the 13in. turrets, and are 
moved in unison with the motion of the heavier turrets below 
so that all four guns must be brought to bear in the same 
direction, whether it be Sin. or only 13in. guns which may 
be needed at the time. Of course, the disablement of the 
turning gear, which is directly connected with the heavier 
turret, would throw out of action the two superposed 8in. 
guns, and the question reasonably is ‘Are there not too 

| many eggs in one basket ?”’ 
In completing the ships, arrangements have been made 
looking towards the early removal of the Sin. turrets; but 


while this may get rid of a questionable feature, there will | 


not be left in the ships space in which to realise the full 
difference of weight either in more ammunition for the other 
pieces or bunker accommodations for the surplus in coal, and 
the vessels will be distinctly crippled by the loss of four very 
effective weapons. 

As THE ENGINEER has told before, these ships were autho- 
rised by Act of Congress, approved March 2nd, 1895, and the 
work of building was awarded the Newport News Shipbuild- 


ing and Dry Dock Company, of Newport News, Va.,in Janu- | 


ary of 1896. Six months later their keels were laid, and on 
March 24th, 1898, both ships were launched. The contract 
price of each vessel, aside from cost of changes since made, 
is 2,250,000 dols., and this was considered at the time of 


ships, and extremely so when no bonus was offered for excess 


of speed. : 

The principal dimensions and general features of the vessels 
| are— 
Length on load water-line.. .. .. of £68ft. 
Mean draught, all stores and normal coal supply .. 28ft. 6in. 
Displacement, normal.. .. .. .. «. «. «+ «+ 11,525 tons 
Maximum indicated horse-power .. 10,000 


Speed (contract) .. .. .. .. 16 knots 
Bunker capacity, loose stowage .. .. «. 1210 tons 
maximum, packed .. .. 1645 tons 


Complement, officers, seamen, and marines 


The main battery consists of four 13in. and four 8in. 
breech-loading rifles mounted as already described. The 8in. 
| guns are generally sheltered behind Qin, of steel except at 
| the ports, where the faces of the turrets are 2in. thicker. 
|The 13in. guns are surrounded generally by 15in. of steel 


award especially modest compared with the price of previous | 


augmented to 17in. at the front. The barbettes, which reach 
down to the protective deck, are 15in. thick. The turrets 
are turned, the guns loaded, and the ammunition brought up 
from below by electricity. 

The secondary battery consists of fourteen 5in. rapid-fire 
guns mounted seven on each broadside on the main deckand 
within the armoured superstructure of 6in. steel. Splinter 
bulkheads of 2in. steel separate the guns one from the other. 
Ammunition for these guns will also be brought up from below 
by electrically-moved hoists. 

The auxiliary battery will be composed of twenty 6-pounders, 
six 1-pounders, four Colts, and two 3in. rapid-fire field pieces. 
The 6-pounders will be mounted in the superstructure above 
the 5in. rifles and away forward and well aft on the berth- 
deck. The 1-pounders and the Colts will be placed on the 
bridges and up in the tops. The disposition of the quick- 
firers of light calibre promises pretty effectual protection 
against torpedo boat attack, while the guns in the super- 
structure and the tops will do good service against unprotected 
parts and the open ports ofa heavy enemy. The bow torpedo 
tubes have been discarded, and the vessels will now have only 
four, two on each side. 

Hull protection at the water-line is afforded by a 74ft. belt 
reaching from abreast the after barbette forward to the stem. 
From the point opposite the after barbette forward to a point 
abreast the forward barbette, this armour has a maximum 
thickness of 164in. tapering to 94in. at the armour shelf. 
From the forward end of this heavy portion on to the bow, 
this belt will gradually taper down to 4in. at the stem. The 
sides above and through the range of the 164in. armour belt 
are reinforced by din. of steel, which, like all other armour— 
| save that of the protective deck—is Harveyised. 

The diagonal athwartship bulkheads are 10in. thick forward 
and 12in. thick aft. The protective deck on the flat, where 
it rests on the inner ledge of the upper edge of the heavy belt 
armour and the athwartship bulkheads, is 2#in. thick. On 
the slope forward, the protective deck is 3in. thick, and aft it 
is 5in. 

The sides from bow to stern are further reinforced by a 
band of corn-pith cellulose, treated by a fire-proofing process. 
Each ship is driven by twin screws actuated by engines 
| in separate water-tight compartments. These engines are 0 
the triple-expansion inverted-cylinder direct-acting type. 
|The high-pressure cylinders are 33}in., the intermediate- 

pressure cylinders are 5lin., and the low-pressure cylinders 
are 78in. in diameter—the stroke of all pistons being 48in. 
The high-pressure cylinder of each engine will be forward 
_ and the low-pressure cylinder aft. The collective indicated 
horse power of the propelling, air-pump, and circulating 
pump engines will be 10,000 when the main engines are 
making 120 revolutions a minute. F 
| Steam, at a working pressure of 1801b. per square inch, 
_ will be supplied by three double-ended and two single-ended 
| boilers of the service horizontal fire-tube type, arranged in 
| four separate water-tight compartments. All of the boilers 
have a mean outside diameter of 15ft. 6in. One of the 
| double-ended boilers is 21ft. long, and the two others 19ft. 
'long. The single-ended boilers are %ft. 114in. long. The 
double-ended boilers have a heating surface of 16,612 square 
' feet, and 514 square feet of grate surface. The single-end 
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boilers have a total of 4888 square feet of heating surface and 
171 square feet of grate surface. Each double-ended boiler 
has eight and each single-ended boiler four corrugated furnace 
flues of 3ft. 3in. internal diameter. 

The boat cranes, beside the ammunition hoists and some of 
the ventilating blowers, will be worked by electricity; and, 
as usual, the ships will be lighted throughout electrically. 
The lower half of each mast will serve as an air conduit; all 
woodwork, not exposed directly to the weather, is fire-proofed ; 
and the ships are supplied with all typically modern fittings, 
and conveniences contributive to the vessels’ efficiency and 
the health and the comfort of their complements. 


COST OF VARIOUS SYSTEMS OF TRAM 
TRACTION. 


Tur September number of our American contemporary, 
the Street Railway Journal, contains an interesting article | 
comparing the relative costs and profits of the cable, electric, 
and horse traction systems of the Metropolitan Street Rail- 
way Company of New York, together with a table setting out 
all particulars for the years ending June 30th, 1898 and 1899. 
The amount of track open during 1898 was as follows :— 
25°3 miles of cable line; 82-°1 miles of underground electric 
line ; and 113-4 miles of horse line, making a total altogether | 
of 220°8 miles. In spite of these differences in the amounts | 
of line worked on the various systems, however, a very un- | 
expected number of car miles are’run on each. The cable- | 
worked lines had 10,416,079 car miles, which was a decrease | 
of 1,575,325 as compared with the previous year, but still it | 
Tepresents some 411,703 car miles per mile of track. The 
horse traction traffic showed a decrease of 3,998,113 car miles. 
There were 11,996,799 car miles run—about 105,792 car miles 
per mile of line, With the electric lines there was a large | 
increase from 7,110,090 to 19,347,978, or as much as 12,237,988, | 
Which is more than the car mileage on either the cable or 
horse lines. The 19,347,978 car miles represents 235,664 car 
miles per mile of track working, and the jump up is perhaps | 
partly due to the fact that in 1897 all the electric portion of | 
the lines was not working, these lines having been nearly all 
opened between November 1st, 1897, and October 1st, 1898. | 
This will not account for the whole of it, and it is suggested | 


£2,563,942, which, for the sake of comparison, we may say is | 
appreciably greater than the total revenue of the London, | 
Chatham, and Dover Railway. This revenue represents | 
30°70 cents, or say 15°35d. per car mile. The total working | 
expenses were at the rate of 7°59d. per car mile. This means | 
a profit of about 73d. per car mile. Let us for a moment | 
compare these figures with those of one of our London lines, | 
the North Metropolitan Company, for example, which is | 
something more than a quarter the size of the New York | 
line. Here we have ep miles of track open for traffic. | 
The total receipts for the year ending December 31st, 
1898, were £740,911, and the car mileage 14,812,061. This is 
rather more than a quarter of the Metropolitan Street Rail- | 
way Company of New York, whose total was 41,760,856 car miles 
forthe year. Considerably more traffic in proportion passed over 
the London line. We find, however, that the traffic receipts 
were 12-0ld. per car mile, and that the total expenses 11°6d. 


| per car mile, which aliows only ‘41d. per car mile profit. 


The London line is worked by horses, of which there were at 
the end of last year nearly 7300. The ratio of expenses to | 


electrically-driven line the receipts were 15°61d. per car mile, 
and the expenses 5'97d. per car mile, leaving 9°64d. per car 
mile profit. The horse trams had 3-88d. per car mile profit, 
the net profit on all three systems worked together being 
7°75d. per car mile. The net profit for the previous year 
had been at the rate of 6°93d. per car mile, so that the gain 
this last year was ‘82d. per car mile. This increase in earn- 
ing power has been due to the electric lines. 

The whole details of all the expenses are given. These are 
divided up into “heads.” The first “ head” is ‘maintenance 
of way,” and is made up of twelve items. The total under 
this head was:—For cable line, 2°34d. per car mile; electric 
line, -34d., and the horse -49 percar mile. In this connection 
one had to remember that the electric line was comparatively 
new, and that there were abnormal renewals of cable. The 
next is ‘maintenance of equipment,” divided into 
three items. Here cable stands at -56d., electric at -58d., and 
horse *21d. per car mile. The next “ head,” “ power,” gives 
some important information. There are fourteen items, 
which are repairs of steam plant; of electrical or cable plant ; 


earnings in the case of the London line was 91:05 per cent., | and of harness; stable equipment, supplies, &c.; renewals of 


| while in the case of the horse traffic portion of the New York | horses, horse shoeing ; cost of provender, of feedmen—wages ; 


line it was 69-8 per cent. and 49-4 per cent. on the whole. | and of removing manure; ostlers, hitchers, and stable help ; 
In the New York Company, simply taking that portion of its | engineers, firemen, and power service ; fuel, power houses ; 
working relating to horses, there were 11,996,799 car miles | light and other supplies at power house, and water tax. 
run—that is, 2,815,262 miles less than on the London line.| The amount put down under this head is:—For cable, 
The working expenses were 8-98d. per car mile. The total | 1-19d.; for electric, -88d., and for horse, 334d. per car mile. 
receipts amounted to 12-86d. per car mile, which allows of a | The “head” “ transportation ” gives the wages, car house 
profit of 3-88d. per car mile, against :41d. on the London line. | expenses, lighting, oil, waste, &c.; the amounts per car mile 
There is not so very much difference between the receipts per | are: cable, 4-21d.; electric, 3°53d.; and horse, 4-12d.. Lastly, 
car mile on the two lines, 12-86 against 12°01. It is in con- | there are the ‘general expenses,’’ which include salaries of 
nection with the expenses where we find the great difference, | officers and clerks, injuries and damages, and other general 
11°6 against 8:98, which means that in London the working | expenses. The amounts per car mile are: cable, ‘67d.; 
expenses are 262d. per mile more than in New York City. _ electric, ‘63d.; and horse, 81d. 

Perhaps, however, this comparison has not got so much | The foregoing is but a summary of what may be found in 
general interest as the comparison between the actual cost in | this useful document. We must refer our readers to the 
New York of the threesystems of haulage—cable, electricity, | original for further information. We have only been able to 
and horse. Before, however, we proceed to discuss these, it deal with the year ending 30th June last. There are, in 
must be stated that last winter in New York was of an ex- | addition, complete figures for the previous year, the whole 
ceptionally heavy character. For days together so much | forming a most interesting study. It must not be forgotten 
snow was in the streets that it was found impossible to run | that fares are much higher than with us. 
either the horse or electric trams. The cable lines were, | 
however, run throughout, but not without very considerable 


that the increased facilities afforded by this system of traction | strain and wear and tear. As an instance of this it is stated | 
are largely responsible. | that during the worst of the weather a new cable on the 
‘ This table is really a very wonderful document. The | Broadway route would only last a week. This, when 
fetropolitan Street Railway Company has thrown open to | compared with the average life of a cable—say, twenty 
sa whole world the minutest details of the working of its | to twenty-four months—is scarcely credible, and one is 
‘nes. Nothing apparently has been left out, and it should | prepared for a large expenditure on renewals. As a fact 
yh of immense use to engineers generally. The business | it amounts to 239,481 dols. Even with this incubus | 
oh the company is a La peary undertaking, considering that | good results are shown. The total receipts were at the rate | 
} € whole of it is carried out in the streets. Its total revenue .of 17°71d. per car mile, and the expenses were 9d. per car 
or the year ending June 30th last was 12,819,712 dols., say | mile, leaving 871d. per car mile profit. In the case of the | 


Tue East Lonpon TecHNICAL COLLEGE.—The calendar for the 


| session 1899-1900 issued by the management of this institution has 


come to hand. We learn that a strong engineering school has 
been gradually built up, and that there is now excellent laboratory 
and workshop dation. The t is said to be 


| sufficiently in touch with the trade and ‘manufactures in the 


district to find employment for a very large proportion of the 
students, and to provide these with an education adapted to their 
future positions, The school is held at the People’s Palace, Mile 
End, 
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POWER GENERATION — COMPARATIVE COST 
BY THE STEAM ENGINE, WATER TURBINE, 
AND GAS ENGINE.* 

By B. C, KersHaw, F.I.C. 


Jatroduction.--There is no question of greater importance at the 
present moment to those engaged in the management of our 
manufacturing industries than that of power generation. The 
supremacy which the steam engine has so long enjoyed is now 
assailed from two sides. The water turbine and the gas engine 
have become dangerous rivals, and there are those who assert that 
early in the next century we may expect to find the steam engine 
ousted from its place as the most economical prime mover by one 
or other of these later forms of power generator. During the past 
ten years a most remarkable development of hydraulic power has 
been taking place on the Continent of Europe and in America. 
The large power installations in the Haute-Savoie, in France ; at 
Rheinfelden, in Germany; and at Niagara, in America, have 
already become of considerable industrial importance. The 
success which has attended these earlier installations of turbines 
and dynamos operated by water power, has led to the exploita- 
tion of numberless schemes of a similar character. The aggregate 
amount of power at the present date generated from falli 
water forms no inconsiderable portion of the total power uti 

in manufacturing industries, and is estimated by the writer to be 
between 236,000-horse power and 350,000-horse power. g 

On the other hand, engineers have been busily engaged in 
working out the problems presented by large gas — and by 
the utilisation of the waste gases of blast furnaces. Trials which 
have been made during recent years show that both of these 
problems are capable of successful solution. Gas engines up to 
650-horse power have been built, and have worked smoothly and 
economically, while at Seraing, in Balgium, and at other places, 
the blast furnace gases have been utilised for driving the engines 
which supply the blast. The question therefore which the engi- 
neer now has to settle when deciding upon the site and locality for 
a new factory, or when deciding upon the system of power 
generation to adopt for extensions of the old, is no longer so 
simple as when only one method of power generation in large 
units was open to him. It is no doubt true that the choice 
between the three possible sources of power is one which, in many 
cases, will be settled purely by local considerations; and the 
proximity of a large waterfall, or of an extensive coalfield to the 
factory will be held to point to the turbine or to the steam engine 
as the most economical power generator. In a great number of 
cases, however, especially when the decision of the engineer covers 
the choice of a site for the factory, the problem is capable of no 
such easy solution, and the most economical source of power can 
only be determined after an exhaustive study of comparative 
costs data. There has been an immense mass of information 
bearing on this subject, published in recent years, but no attempts 
have been made to co-ordinate these facts and data, and com- 
parison between them in their existing form is unproductive of any 
useful results, 

The aim of the writer in the present paper has therefore been to 
collect and arrange in comparable form some of the more important 
data bearing on the cost of power generation. Full references 
are given in the complete paper to all the original articles from 
which these data are drawn, and it is hoped that this summary of 
a large amount of scattered information may be of considerable 
service to all interested in the question. 


STEAM POWER. 


(1) Estimate by Dr. Emery of cost of E H.P. hour with coal at 
123, 6d. per ton, and interest churges at 5 per cent, Cost varies 
between ‘347d. and 1°22d., being lowest with 500-horse power 
triple-expansion engines. This estimate is for U.S.A. conditions 
of labour. 

(2) Inquiry by Sheldon into actual costs of power in New Eng- 
land milles, The maximum and minimum costs found by this 
investigator were: — (a) For 365 x 24 hours per annum, 
45 dols, 69 cents to 261 dols.; (4) for 307 x 10 hours per annum, 
11 dols. 64 cents to 14 dols. 85 cents. 

(3) Similar inquiry by H. A. Foster. The costs at the twenty- 
two plants which were examined varied between the following 
limits :—For 308 x 10 hours, 15 dols, 29 cents to 200 dols, 53 cents, 

(4) Estimate by Raworth of cost, using superheated steam with 
best types of modern engines and boilers. Schmidt or Raworth 
engine, using 1 lb. coal, 8lb, steam, per indicated horse-power 
hour and coal at 7s. per ton taken asa basis of calculation, Cost per 
indicated horse-power year (265 x 24 hours) = £3 143., or ‘101d, 
per indicated horse-power hour. 

(5) Dr. Bowman states that with a 500-horse power compound 
condensing engine the actuai cost per indicated horse-power year, 
2825 hours, was £4 33, 3d.—£2 for fuel and £2 3s. 3d. for interest, 
wages, repairs, &c. 

(6) Inquiry by H. A. Mavor as to actual cost of steam power in 
— Best results average ‘130d. per indicated horse-power 

our, 

(7) Details by A. Siemens, of actual cost of electrical power at 
Charlton Works, Cost works out to 1°287d. per kilowatt hour at 
the switchboard of the generating plant. 

(8) Estimate by Prof. Kennedy of cost of electrical energy from 
steam power in Scotland. With coal at3s, 6d. per ton the average 
cost is given as £9 per E.H.P. year. 

(9) Webber gives detailed estimate of cost of latter with 1000- 
horse power plant. With coal at 3 dols, 85 cents per ton cost 
equals 17 dols, 84 cents per indicated horse-power year. The best 
actual results known to author were with an engine running with 
an average load of 1950-horse power, and coal at 1 dol. 76 cents per 
ton. Costs worked out to 11 dols. 55 cents per indicated horse- 

wer perannum. These estimates are for a year of 3070 working 

ours, His figures, which are given in detail in the next 
column, are for the actual performance of a 2000-horse 
power vertical cross-compound condensing engine, 5ft. stroke, 75 
revolutions, average load 1950-horse power. Green’s economiser, 
and coal at 93, 5d. per ton at boilers, Cost per indicated horse- 
power per year of 3070 hours. Capital outlay, £17,000. 

(10) The actual cost of steam power in Switzerland, in the 
cantonal district of Zurich, lies between 224f, and 635f. per indicated 
horse-power year. 

(11) The actual cost of electrical energy in Montreal is stated by 
Cunningham to de ‘25d. per kilowatt hour. This is the lowest 
record for central power station work. 

(12) Estimate by the writer of cost of the E.H.P. hour, using 
best types of engines and dynamos, and coal at 7s. per ton, cost 
worked out to ‘141d. 

In order that these estimates and actual costs may be compared, 
the lowest costs noted by each authority have been converted into 
costs per indicated horse-power year of 8760 hours, and gathered 
into Tables I. and II. The most remarkable factabout these costs, 
when studied in this way, is their wide variation. That the cost of 
steam power should be high in Switzerland, where no coalfields 
exist, is not surprising ; but one does not expect to find the cost in 


TaBLe I,—Actual Costs of Steam Power. 


| Cast per 
Place, year, 
| 3760 hours 


Remarks. 


s. d. 
14 10 | This is an average. 
17 6 | Engine 1950-H.. Coal 9s, 5d. 


por ton. 
6 | Engine 100) to 1200-H.P. 


| 
| 
New Magiend cotton mill | 2 
New England cotton mill | 618 § — 
00 
South Lancashire .. .. +] 12 17 2 | Fuel represents nearly one-half 
| of this to 
Charlton Works, Woolwich ..| 35 4 4 
| 


Cost of power at switchboard. 


TABLE I1,—Estimated Costs of Steam Power, 


Cost per | 
Authority. H P. year, Remarks. 
8760 hours, | 
2a. 4, 
J. 8. Raworth 314 0 /|Superheated steam, and coal at 
| 7s. per ton. 
eee 5 211* |Coal at 7s. per ton. 
Professor Kenuedy .. ..| 9 0 0 
Dr. Emery .. .. .. 1218 ,, 12s, 4d. ,, 


* These costs are for the E.H.P. year ; the remainder are for the I H.P. 
year. 
Details of Webber's Figures, 


ad. £2. 

Total operating expenses .. .. .. 
Interest at 5 per cent. on £17,000 .. 6 
Depreciation at 5 per cent. on £17,000... .. .. 8 6 
Insurance. . 

Total cost per ILH.P. year of 8070 hours. 28 0 


(= £5 17s. 6d. per year of 8760 hours.) 
Raworth’s estimate of cost of steam power by use of highly 
superheated steam :— 


Basis.—50,000-H.P. plant. Coal at 7s. per ton. 8760 hours per annum. 


Margin for bad coal and starting boilers, 25 per 
Labourand management .. .. .. .. .. 010 0 
—- 212 6 
Depreciation—Average on total capital, 4 per 
—-116 
814 0 


The capital cost, including land, buildings, and 20 per cent. spare, is 
taken at £12 per Horse-power. 


Water Power. 


(1) Details of estimated expenditure upon the Rheinfelden gene- 
rating station and plant. 16,002-horse power is exvected to be 
developed, with a capital expenditure of £225,000. his does not 
include dynamos, 

(2) Estimate by Minet of cost of 1000 E.H.P. in France. Capital 
outlay, £24,000. Cost of E.H.P. hour works out to ‘O1lf. = ‘105d. 

(3) Details of estimated expenditure upon Massena power deve- 
lopment scheme. Power to be developed = 75,000-horse power. 
Capital outlay, 1,833,000 dols, Charges to be made vary from 
12 dols. per E.H.P. year upwards. 

(4) Estimates by MacMillan of cost of E.H.P. year in America, 
£1 133. to £6 5s.; in Switzerland, £210s, 

(5) Estimate ~ j Lewes of cost of electrical power generated from 
water in England. Gives cost of E.H.P. year as £4. 

(6) Details of actual charges at Niagara. 19°10 dols. to 
23°50 dols. per E.H.P. year. 

(7) Details of plant and proposed charges at Dolgeville, U.S.A. 
Charge is to be 25 dols. per E H.P. year. 

(8) Details of proposed charges to consumers for Niagara power 
in Buffalo. With meter and service rents this works out to 1°4 
cents per E.H.P. hour for small consumers and to under 1:0 cent 
per E H P. hour for large consumers of power. 

(9) Statement by Wallace that at Foyers the operating costs of 
the power station equals 30s. per E.H.P. year. 

(10) Detailed statement by Wallbank of cost of power develop- 
ment at Lachine Rapids. Present cost is 22 dols. 97 cents per 
kilowatt year ; this will be reduced to 8 dols. 14 cents when 20,000- 
horse power is produced and sold. 

(11) Notice of reduction of charges to 22 dols. 35 cents per 
E.H.P. year for Niagara power in Buffalo. This applies only to 
large consumers, 

(12) Statement by Magee that hydraulic power is the cheaper, 
so long as the capital expenditure has not exceeded £28 per E.H.P. 
of power developed. 

(13) Details of capital expenditure — proposed scheme of 
water power development at Zurich. Total expenditure upon 
hydraulic and dynamo plants will be 19,000,000f. ; total power 
to be —, equals 25,300-horse power, gross, Annual operat- 
ing costs and interest charges will be 212f. per horse-power. 

(14) Details by Webber of actual cost of power at a small 
water power station. Cost worked out to £1 3s, 3d. per horse- 
power per annum. Average power available equalled 315-horse 
power. 

(15) Reference to a water power station where horse-power costs 
only 20 M. per annum, 

(16) At the chlorate works at Valorbes the capital expenditure 
upon the development of 3000-horse power was £10,400, or 
£3 8s, 9d. per horse-power 

(17) Details by Professor Janet of actual expenditure upon 
water power developments in France. This varies from £4°28 
per horse-power to £30 per horse-power, according to the head of 
water to be dealt with. The lowest expenditure was upon a fall 
of 140 metres at Hte. Savoie. The horse-power is calculated at 
— shaft, and the cost of dynamos is not included in these 

ata, 

(18) The total inclusive charges at Rheinfelden are as follows :— 
(a) 365 by 24 hours, £6 per E.H.P. year; (b) 307 by 10 hours, 
£5 to £7 per E.P.H. year. In the following two tables—Tables 
III, and IV,—these estimates and actual costs have been 
reduced to comparable form. One is again struck by the 


Switzerland exceeded by that found in certain South La hire 
works. The details of two of the lowest costs, namely, that com- 
municated by Webber for the actual work of a 2000-horse power 
engine—No, 9 in Table I.—and the estimate made by Raworth for 
the use of superheated steam—No, 4 in Table II.—are given below, 
as it is of interest to study more closely the best performances of 
the steam engine. The writer has not been able to obtain further 
details of the lowest cost in Table I., as in the original article by 
Mr. Mavor it is stated that this figure is an average of numerous 
costs obtained in the course of his inquiry. 


* British Association, Section G, abstract. 


wide variation of the figures, The capital outlay per horse- 

power ranges between £3 93, 3d. at Valorbes, and £30 0s. 9d. at 

Zurich. The estimated or actual charges per horse-power year 

show the still greater difference between £1 at a small unnamed 

ar station, and £25 11s,, the charge to small cousumers in 
uffalo, 

The figures given by Wallbank for the cost of power at the 
Lachine Rapids Station in Canada, and by Janet for the capital 
outlay upon typical water-power development schemes in France, 
are sufficiently interesting to deserve further consideration, and 
they are reproduced in the next column. 


TABLE ILL.—OCapital Outlay upon Water Power Developments 


Gross | Capital Outlay 
Place | H.P. | outlay. HP. al Authority, 
Valorbes .. .. .. 8000} 10,400 | 3 9 38 
Hte. Savoie 8,500} 30400 4 5 7 
Massena .. .. .. ..| 75,000 | 881,800 5 110 
Hte. Savoie 4,000 | 281000 7 0 0 Janet 
Rheinfelden .. .. 16.000 | 225,000 1413 
France | 1,000 24,000 24 0 0 Minet 
23 0 0  Magee's Max 
Hte.Savole .. .. ..| 800 9,000 80 0 0 
25,309 | 760,000 30 0 9 


| 


TaBLE IV,—Hstimates and Actual Costs and Charges jor Woter 


Power. 
Sot or 
charge per 
Place. H.P. year | Remarks. 
(8760 hours.) 
1 0 O* |Actual cost at a small 
station. 
mo | 1 8 3* |Actual cost at a small Power 
. station 
Lachine Rapids .. +| 1 5 5+ |Cost when whole 20,000 H.P, i, 
| developed. ‘ 
Foyers .. | 10 Oparating costs of power station 
America 13 General estimate of costs, 
Massena | 


General estimate of costs. 

Present cost of power. 

General estimate of costs. 

Actual charge t) large con. 
sum 


Switzarland.. .. 
Lachine Rapids .. 


0 
0 
10 0 |Lowest charge 
0 I 
9 
Niagara .. 7 


~ 


Eogland 4 0 0 |General estimate of costs. 

Buffalo .. 413 1 |Actual charge to large con. 
sumers. 

Dolgeville, U.S.A. 5 4 2 |Proposed charges. 

Rheinfelden.. .. .. .| 6 0 {Actual charge to large con. 
sumers, 

8 9 7 |Estimated cost of power, 

Buffalo... 2511 0 {Actual charge to small cop. 
sumers, 

* These costs are for the hors2-power at the turbine shaft ; the ry. 


mainder are for E.H.P. 


Datails of capital expenditure and running expenses at Lachine 
Rapids power station, from Wallbank’s paper before Nationa! 
Electric Lighting Association, Chicago, 1898 ; 

Kilowatts, 
Power at present developelis .. .. .. .. .. .. .. 4,000 


Allowing for 10 per cent. losses between turbines and dynamos, 
the capital expenditure has been 263°83 dols, per kilowatt. Ths 
annual costs per kilowatt at present are :-- 

Depreciation at 5 per cent. (on one-third of capital outlay) 4°17 


22-97 dols. per kilowatt year = £3 lls. $d. por E.H.P. year, 
The annual costs per kilowatt when 15,000 kilowatts are gene- 
rated will be :— 

Dols. 

+ Depreciation at 5 per cent. (on one-third of capital outlay) = 1°04 


8°14 dols. per kilowatt year = £1 5s. 5d. por E.H.. year. 


Detrils of three water-power development schemes in France :— 


(1) 6000 to 11,000-horse power—mean 850)-horse power ia 
r Savoy. Fall, 14C motres. Capital outlay, £36,400 = 
£453. 7d. per horse-power at turbine shaft. 

(2) 4000-horse power in Department Is¢re. Fall, 100 metros. 
Capital outlay, £38,000 = £7 per horse-power at turbine shaft. 

(3) 300-horse power in Upper Savoy. Fall, 2 metres, Capital 
outlay, £9000 = £30 per horse-power at turbine shaft. 

These figures illustrate well the effect of height of fall upo. 
capital outlay, and show the great economy of utilising or creating 
high falls of water for industrial purposes, The difference ia 
capital outlay between examples 1 and 3 represents an addition of 
£1 63, per horse-power per annum to the cost of power at the latter 
power station in interest charges alone, and more than this if 
depreciation charges be taken into account, 


(To he continued.) 


FOREIGN CeEMENT,—Large quantities of foreign cement are now 
being imported into the United Kingdom, including some of very 
poor quality, adulterated with slag. It is often sold to buyers as 
Koglish cement, and bears the name of ‘‘ Portland,” often without 
any indication that it is made abroad. Somo of the English 
makers have asked that the authorities should forbid the impor- 
tation of this foreign cement, until the bags bear a title or mark 
that ‘ty enable the consumer to know that the cement is made 
abrond. 


CoveRED RESERVOIRS FOR WATERWORKS.—Many waterworks’ 
reservoirs are covered over to protect them from the heat of the sun 
and from the influence of the light in causing alge growths, which 
spoil the taste and appearance of the water even when not affect- 
ing its wholesomeness, This occurs mainly with water from under- 
ground sources. In most cases the covering is of planking, laid 
north and south, with narrow joints left for ventilation, the whole 
being supported by timber posts and framework. Brick, tile, and 
concrete have also been used. At Pasadena the six reservoirs are 
all covered, five of them having flat roofs, and the covering has 
effected a very material improvement in the quality of the water. 
The decay of the alg: had formerly rendered the water unusable 
at times. This year the sixth and largest reservoir, of 21,000,000 
gallons capacity, was covered, as last year the water in it was so 
foul that it could not be used. The reservoir is 330ft. by 540ft , 
and about 18ft. deep, the sides and bottom being lined with con- 
erete. The posts which support the roof are 2in, water pipe, 
coated with asphalt, spaced 18ft. apart longitudinally and 15jft. 
transversely. On each post is a corbel 30in. long, supporting the 
ends of joists, 4in. by 10in., 18ft. long, laid north and south. 
Each joist is made of two planks, 2in. by 10in., with overlapping 
ends, making a continuous beam. Across the joists are lighter 
joists, 2in. by 8in., 16ft. long, 6ft. apart, also lapping each other 
and spiked together. Upon the joists are roof boards, lin. planks, 
12in, wide, and 12ft. to 24ft. long. They were laid close, but 
have shrunk so as to leave }in. cracks. In some reservoirs the 
cracks are covered with battens to exclude all light, but this is not 
done here, the small amount of sunlight entering being no detri- 
ment. Across the roof boards, directly over each joist, are nailed 
wooden strips, lin. by 4in., which prevent warping. The timber 
used is Oregon pine, omeee £3 153. per 1000ft. B.M. The total 
cost of the work, including labour and engineering, was £1447, or 
218d. per square foot for the 166,000 square feet of roof. Th» 
alge usually developes in April and May, but up to July no trace 
of any growth was apparent, and the water was perfectly clear. 
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RAILWAY MATTERS, 


Next month dining saloon cars are to be adopted on the 
‘Acsam Bengal Railway. 

Ar the close of last year there were 308,603 persons 
employed on the railways in India. 

Tae Government of India have recently been circulat- 
ing proposals in respect to a uniform system of signalling for all 
railways in India, 

Tur Town Council of Kingston - on - Thames have 
decided to app'y to the Board of Trade for a Provisional Order for 
the construction of tramways in the borough. 


Tue Japanese Railway Construction Bureau is reported 
to have decided upon a plan of an elevated railway between 
Shinsenza and the central railway station to be built at Kirakucho. 
The works will be commenced in the course of the current fiscal 


ear. 

‘ Irv is reported from St. Petersburg that the new 
siberian ‘train de luxe,” which in 1902 will be brought into use 
on the journey from Calais to Pekin, will be exhibited at the 
approaching Paris Exhibition by the International Sleeping Car 
Company. 

TuERE are 8039 miles of railways in Mexico, an increase 
of 682 miles as compared with last year. It is expected that the 
increase this year will be even greater, as there are several lines in 
construction and under consideration to connect with the trunk 
lines of the Republic. 


From the bst July to 12th August, the majority of 
Indian railways show an increase in their earnings, and have 
made nearly 64 lakhs more than in the same — of the pre- 
vious year. Bat the approximate earnings from Ist April to 
12th August are still nearly 47 lakhs worse than last year. 


SevEN hundred and fifty-five locomotives were built 
at the Balwin Locomotive Works last year, of which number 348 
were exported. Two hundred and forty-two locomotives, or 32°05 

r cent. of the output, were compound engines and the rest 
single-expansion ; of the compound locomotives 235 were of the 
four-cylinder type, and seven were of the two-cylinder type. 


Tue use of steel ties for experimental purposes on the 
New York Central Railroad has not given satisfactory results, 
They are durable, but are hard to line ; the ballast shakes away 
from them, and they a a rattling sound from the stone ballast 
and from the bolts, me are said to have proved so unsatisfac- 
tory that they are now being removed and replaced with oak ties. 


Tur North-Eastern Railway Company is reorganising 
the works and the staff at Darlington, Gateshead, and York. 
One part of the scheme is the concentration of more of the loco- 
motive and associated classes of work at Darlington. It is believed 
that the extensions will employ nearly a thousand more men, in 
addition to about 15C0 already employed at the North-road 
works. 

AccorpinG to the half-yearly report of the King’s 
Lynn Docks and Railway Company for the half year ending 
Jone 30th, the gross revenue amounted to £19,535, against 
£18,572 in the corresponding half of last year. The imports 
amounted to 110,357 tons and the exports to 78,397 tons, as com- 
pared with 119,576 tons and 44,283 tons respectively in the corre- 
sponding half of 1898. 


Tue Russian Imperial Ministry of Ways of Communi- 
cations has resolved to assign the sum of 22,350,000 roubles for the 
purpose of supplying all the luggage vans and goods wagons with 
automatic brakes. At the same time the Ministry has forbidden 
all the railway companies in Russia to attach luggage vans and 
freight vans unprovided with automatic brakes to passenger trains 
which are provided with such appliances, 


Aw accident occurred on the Midland railway on Tues- 
day afternoon, in Ashchurch Station, to the train from Chelten- 
ham to Malvern. Asthe train was being shunted the engine fouled 
the points, left the metals, and heeled over on its side. The first 
three coaches were also overturned, but the fourth coach was com- 

letely telescoped, and several passengers had narrow escapes. 
The traffic was delayed for several hours. 


Tue Russian railway system is stealing gradually on 
its march to the border line between Europe and Asia Minor. 
The new line of railway from Petrovsk, in the middle of the 
western coast of the Caspian Sea, to the station of Baladyary, on 
the Trans-Caucasus Railway, has recently been thrown open for 
traffic, and has been brought into direct communication with the 
general railway system of the Russian Empire, 


In February last a contract was made for the construc- 
tion of a new railway line to connect Quezaltenango, the second 
city of the Rapublic of Guatemala, with San Felipe, the actual 
terminus of the line which runs inland from the port of Champe- 
rico, The line will be 33 miles long ; the rails used are to weigh 
43 1b, to the yard, and the gauge is to be a narrow one of 3ft. 
between the rails to correspond with that of the Champerico-San 
Felipe road. 

In reply to an inquiry made at the instance of the 
Director-General of Stores, India-office, of managers’ of state lines 
the engineer of the Madras Railway states that he has tried nearly 
all descriptions of tubes, viz., ordinary brass and steel, Huwell’s 
homogeneous steel copper-coated tubes, Howell’s homogeneous 
steel copper-sleeved tubes, Allen Everett’s red-metal tubes and 
copper tubes ; all of these, excepting copper tubes, have proved un- 
satisfactory. ‘hey attribute this result to the water. Other Indian 
lines chiefly use brass tubes. 


Tue signalling on the whole of the Pennsylvania Rail- 
road system is now operated electrically, When a train passes a 
signal bridge it closes an electric circuit which moves a signal 
semaphore to the ‘‘danger” position. When the train _ 
beyond the next bridge a circuit is opened and the signal indicates 
that the block from which the train has just passed is clear. 
Finally, when the train passes beyond the third bridge, another 
signal arm on the same post drops, showing the driver of an 
_——s train that there is nothing on the next two blocks 
ahead, 


In this column we recently mentioned that coke was 
being successfully used on the Boston and Maine Railroad in the 
United States, It appears from later information that there are 
100 engines using this fuel, Besides the use of water grates, the 
only other new feature to be introduced is an enlargement of the 
exhaust nozzles, On the long-distance passenger trains the prac- 
tice is to fill the fire-box up to the door and not fire again till 
steam is shut off. By so doing they are able to run from 10 to 15 
miles without touching the fire, On trains making frequent stops 
firing is done more frequently. 

Tue receipts of the undermentioned railways for the 
past week show the following ch when compared with those 
for the corresponding period of last year :—Increases: (ireat 
Western, £21,800 ; London and North-Western, £9768 ; Midland, 


£6138 ; Great Central, £5714 ; London and South-Western, £4812 ; | 


don, £195. Decreases : Hig hiand, £44 ; Great North of Scotland, 


NOTES AND MEMORANDA. 


To produce 1b. of ice requires an amount of energy 
equal to about 4 tons lifted 10ft. high. 


THE State of Michigan contains wide deposits of marl, 
—_ is sot to be utilised on a large scale for the manufacture 
of cement. 


Execrricity has been used to some extent for glass 
making. With the electric arz, a pot of glass can be melted in a 
few minutes, 

Tur specific inductive capacity of gutta-percha is 2°46, 
of rubber 2°34, of paper nearly unity, The average capacity of a 
telephone cable should be 0°0€0, 


THE quantity of iron ore exported from Sweden during 
the first half of the present year is returned at 467,246 tons, as 
compared with only 363,275 tons in the first six months of 1898, 


THE calorific value of blast-furnace gas is on the 
average 1000 calories per cubic metre. In utilising the waste heat 
to generate power by steam engines and boilers, the best one may 
ra to obtain is about 450 indicated horse-power from a 100-ton 

urnace, 


TAKING as unity the intrinsic brightness of a sheet of 
Bristol cardboard illuminated by a standard candle at 1 metre 
distance, that of a candle flame itself is from 12,000 to 22,000; a 
kerosene lamp flame, 97,000; and platinum at its melting point, 
1,008,000 

In the Tesla Interrupter, the interruptions are obtained 
by a stream of mercury impinging upon a rotating disc having 
projecting teeth. The interruptions take place in a gas under 
pressure, thus permitting a much higher frequency than would 
otherwise be possible. 


In the electrolytic extraction of mercury. cinnabar is 
crushed to a fine state of subdivision, and is then treated with a 
hot solution of sodium sulphide containing sodium hydrate. The 
electrolytic vats are of irdn, and may be used as kathodes. The 
anodes should be of sheet steel. A current density of 0°5 to0°8 
amptre per sjuare decimetre is used. 


Tae best way of testing the balancing of armatures is 
to mount them in bearings which are free to move, then while the 
armature is running the heavy side can be found with a piece of 
chalk and counterweights adjusted on the opposite side until the 
cessation of movement of the bearings shows that the centre cf 
gravity coincides with the axis of the shaft. 


An American statistician calculates that in Pittsburg, 
under normal conditions, pig iron can be made at a cost of 9°534 
dols, ; England can only produce it at the minimum of 15°704 dols. ; 
and Germany at 15°34} dols. The United States can therefore 

roduce pig iron 5°81 dols. cheaper than Germany, per ton, and 
‘17 dols, per ton cheaper than Creat Britain. 


Tue consumption of magnesite in the United States 
has largely increased, especially in the steel industry, where mag- 
nesite is used to line furnaces, Carbonic acid makers are also 
consuming more, It is estimated that the imports of crude and 
calcined magnesite into the United States so far this year amount 
to fully 20,000 tons, or about double last year’s arrivals. 


ReEcENTLY attempts have been made to produce 
insulators for atrial conductors of a coarse kind of glass—the 
exact composition of which is a manufacturer's secret—which do 
not condense any film of moisture on their surface. Experiments 
carried out with such insulators appear to show conclusively that 
they are superior to porcelain, and it is believed that they have a 
large field of usefulness before them. 


THorITE is the name of a new high explosive adapted 
for the bursting charge of shells fired from ordinary guns. Ina 
recent test it is said that a 7in. 152 1b, shell was loaded with 4 lb. 
of thorite, and then exploded by electricity in a 10ft. square steel 
enclosure. It was estimated that the fragments numbered 20,000. 
Thorite-charged 10in. shells have been fired through a 4bin, 
Harveyised steel plate without exploding. 


In the Izambard process of printing by X-rays a 
number of sheets of sensitised paper are piled one on the top of 
the other, and between the pile and the source of X-rays is the 
copy, which is printed or written in ink, made in part of finely- 
divided metallic or calcareous powder; bronze, copper, white 
lead, or white zinc may be used. The limit of thickness of the 
pile that can be printed at one exposure is about 2in. 


THIRTY-THREE miles of aluminium cable will be used to 
transmit 2000-horse power at 10,000 volts from Tariffville to 
Hartford in Connecticut, U.S.A. The cable, jin. in diameter, will 
consist of seven strands, each made up of seven wires of No. 11 
B. and S, gauge. It is stated that, at the present price of copper, 
the saving to be made by using aluminium will amount to nearly 
£700 in this case. Three-phase current is to be used. 


AN apparatus to prevent collisions at sea has been in- 
vented. It employs two or more thermopiles mounted on a 
vertical shaft capable of rotation; these are shielded so as to 
exclude all air currents and radiations from the ship and from 
solar rays, whether direct or reflected from the surface of the 
water. The thermopiles are supposed to receive radiation from 
any approaching ship, and ring a bell when pointing in the 
direction of the approaching object. 


THE employment of boilers and engines in the 
Transvaal is still growing, the number of the. former in use being 
1899, as against 1664 the previous year. The increase has been 
influenced considerably by the use of steam power in other 
branches than mining. The te heating surface in use 
was 1,478,553 square feet, and the total I.H.P. of boilers, 
steam engines, turbines, and electric motors, was 149,330. The 
value of all the machinery in use is put down at £9,409,059, 


Tue University of Pennsylvania is about to include in 
its curriculum a two-years’ ‘‘ diplomatic” course, comprising inter- 
national and commercial law, in order to give an opportunity to 
students of acquiring the special knowledge necessary for entrance 
into the Diplomatic and Consular Service, A staff of instructors 
in the following. subjects has been organised :—Diplomatic and 
international law, commercial law, governments and their laws, 
colonisation and colonial administrations, economics, finance and 
banking, with other allied subjects, ‘ 


Tue yield of rubber trees has been estimated by some 
agriculturists as high as 3 lb. yearly from the sixth year. A lead- 
ing authority does not consider that trees should be tapped before 
their ninth year, and says that 1 lb. of rubber, say 2}Ib, to 3 1b. 
of milk, is a good annual yield. The milk may be extracted twice 
each year, during the rainy season, about two months after its 
commencement, and again towards its close ; the most propitious 
time being when the tree has dropped its leaves, and when the 
sap is most abundant and most active. 


A New York electrician has invented a new form of 
condenser, In its construction two conducting wires are wound on 
a bobbin, preferably arranged in alternate layers, one of the wires 
being covered with thread, having a comparatively low specific 
inductive capacity, the several convolutions of which are separated 
from one another so as to leave open spaces between them ; the 
other wire is bare. The ends of the covered conductor are con- 
nected to one terminal, and those of the bare wire to a second 
one ; these form the terminals of the condenser, 


MISCELLANEA. 


Tue boilers of the United States torpedo boat Talbot 
are being fitted for the use of liquid fuel. 


Turrty-tTwo claims under the Workmen’s Compensa- 
tion Act have come before the Wigan County-court this month. 


lr is announced that a company has purchased 82 acres 
of ground on the right bank of the river between Dantzig and the 
sea for the purpose of erecting a steel foundry and rolling mills cf 
the latest type. 


Tue Post-office authorities are making use of the bicycle 
for delivering letters and parcels in the outlying villages round 
Grantham, It is said that the experiment has so far met with 
universal appreciation. 


Some 100 tons of iron ore have been shipped from the 
Belmont iron mine, Ontario, to Glasgow as an experiment, An 
order was also received a short time ago for the shipment of 
20,000 tons to Germany. 


In France cement has been employed for years past in 
the a of iron railway bridges from the fumes of ]ccomotives, 
In Austria a protective wash made with Portland cement and a 
small proportion of sharp sand is used. 


Ir is said that the Halifax Corporation is so construct- 
ing its sewage works that they may be readily made avail- 
able either for open-tank treatment or for the closed septic. . 
tank method, or for a chemical process, 


A LARGE rolling feat has lately been achieved upon the 
combination mill at Mingo Junction, Ohio. The output in eight 
hours was 261,045 Ib.; twelve hours, 388,120 Ib.; twenty-four hours, 
725,665 lb.; week’s output, 3,623,915 Ib. 


Wuite the torpedo destroyer Haughty was entering 
the Tweed Dock at Berwick on Tuesday night she came into 
collision with the concrete entrance wall. Her stem was crushed 
in, and she sustained considerable damage both above and under 
the water-line. 


A SECOND new landing stage at the Admiralty Pier at 
Dover has been opened. It is expected to be a considerable 
advantage in bad weather, especially in the south-westerly gales, 
which are most prevalent in the Channel. The stage has double 
the accommodation of the majority of those at the pier. 


A Paris journal states that successful experiments 

have been made with an entirely new type of torpedo boats. These 
vessels are said to be quite small, and are intended to be swung 
like ordinary ships’ boats to the sides of ironclads, They can 
= launched rapidly, aad their object is to defend the parent 
ships. 
THE erection of the machinery at the generating 
stations in M’Donald-road and Dewar-place, in Edinburgh, are 
making satisfactory progress, and it is hoped the work at both 
stations would be completed early next month. It is reported 
that from July 7th until September 7th the applications for 
electric light were equal to 15,214 eight-candle power lamps. 


THE Swedish Government are at present adding to 
their navy two 20-knot cruisers, the Clas Uggla and the Psilander. 
These are being built at the Bergsund Works, Stockholm, the 
machinery being constructed at Motala. Also the battleship Dris- 
tigheten is being constructed at Lindhlomen, Gothenburg. The 
Swedish Board of Admiralty have selected the Yarrow type of 
water-tube boiler for these vessels, 


A sHorT time ago the ship Houghton sank in the Sault 
River, U.S,A., and caused four days’ blocking of the upper lakes. 
There were 40 miles of laden ships waiting above the obstruction 
which filed down the river to Lake Erie when the ship was raised. 
The bow of the Houghton was found to have been driven co firmly 
on to the solid limestone rock that submarine blasting was required 
to release it. The vessel was not injured. 


Tue Krupp armour plates 14 metres in thickness, 
destined for the Russian ironclad now being built in Cramp’s 
shipbuilding yard, have just been tested at Indian Head in the 
presence of the American Admiral O’Neill and several Russian 
officers, It is reported that the tests proved that the Krupp 
plates are 50 per cent. stronger than the Harvey plates, and their 
success is expected to lead to their adoption in constructing new 
warships for the American navy. 


Ar an extraordinary meeting of the shareholders in 
John Brown and Co., Limited, At!as Steel and Ironworks, Sheffield, 
held on the 26th inst., the chairman—Mr. J. D. Ellis—announced 
that the directors had completed the purchase of the Clydebank 
Company, Glasgow. One part of the arrangement was to secure 
the services of Mr. John Gibb Dunlop, who had been a director of 
the company and connected with the Clydebank establishment fcr 
many years. Mr. Danlop was duly elected. 


Dvrine the fortnight ended September 3rd, 1899, 5454 
miles were run on the Bolton section of the Bradford electric 
tramways, and the receipts amounted to £264 7s., equal to 11°63d. 
per car mile, The total receipts since April lst, 1899, amount to 
£2884 6s. 4d., or 12°41d. per car mile. On the Horton section 
9639 miles were run, and the receipts were £585 123. 2d., equal to 
14°58d. per car mile. The total returns since April 1st amount to 
£6187 14s, 8d., equal to 14°28d. per car mile. 


THe State authorities of Pennsylvania, U.S.A., the 
centre of the oil, coal, iron and steel products of the Atlantic Coast, 
are urging — Congress the necessity for deepening the river 
Delaware. It appears that the Delaware River has only a 24ft. 
channel, while Baltimore has a 30ft. channel, Norfolk a 29ft. 
channel, New York a 30ft. channel, and Boston a 27ft. channel. 
It is estimated that the cost of excavating a channel 30ft. deep and 
600ft. wide from Philadelphia to the sea would be £1,187,000. 


Accorpine to the report of the British Consul in 
Mexico, the principal branches in which British trade may find an 
opening are all kinds of agricultural and song | machinery 
and implements, and pumps and machinery for making artesian 
wells, There are several schemes for supplying water and water 
power from the rivers throughout the country, but more espe- 
cially for irrigation purposes. Lightness of the machinery is a 
matter of great importance, on account of the duties and of the 
cost of transport. 


Tue North Bessemer Tunnel on the Pittsburgh, 
Bessemer, and Lake Erie Railroad is nearly 1000 yards long, of 
horseshoe section, 234ft. high, and 26ft. wide. The excavation 
was carried on from the ends and two intermediate shafts, and 
consisted first in driving a top heading of from 19ft. to 2lft. 
bottom width, and S8ft. high at the centre. This heading was 
followed by two benches, the first or upper bench being loaded by 
means of chutes into side dump cars, The lower bench was 
blasted loose, and loaded into grading cars by steam shovels, 


Tue editor of a New York journal who has the 
management of an excursion steamer which is to follow the forth- 
coming yacht races off Sandy Hook, has made arrangements with 
one of the leading daily papers of New York to report from the 
decks of the steamer by wireless telegraphy the full details of the 
contest. The arrangement made for oe messages during the 
yacht races is to have a cable ship stationed at some convenient 
point and connected with the cable, the land end of which is at 
Coney Island. The cable ship will at times be twenty miles or 
more from the excursion steamer, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GsROLD aNnD Co., Vienna. 
F. A. Brocknavs, 7, Kumpfgasse, Vienna 1. 
OHINA.—KELLY anp Watsu, Limitep, Shanghai and Hong Kong. 
FRANCE.—BovvEau CHEVILLET, Rue de la Banque, Paris. 
QERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 

A. Leipzic. 
F. A. BrooxHavs, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxscHER AND Co., 307, Corsv, Rome. 

Bocca Freres, Turin. 

JAPAN.—KetLy AND WALSH, Yokohama. 

g. P. MaRUYA AND Co., 14, Nihonbashi Tori & 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St, Petersburg. 
Py AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 

’ R. A. THomPson AND Co. 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND GorcH, Queen- street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane 
TURNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland. 
Ornaia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF News Co., 83.and 85, 
Duane-street, New York. 
Supsoription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kagtiy anp Watsu, Limirep, Singapore. 
CEYLON.— WisaYaRTNA AND Co., Colombo. 


home, Tokyo. 


SUBSCRIPTIONS. 
{ae ExotngeRr can be had, by order, from any newsagent in town or 
t the various lway stations; or it can, if preferred, be 
coool direct from the office on the’ following terms (paid’ in 
advance) :— 
-yearly (incl double num! £0 14s. 6d. 


Tus is registered for transmission abroad. 
Acomplete set of Taz Enoregr can be had on application. 
to one uniform 


will 
receive THE EncingeR weekly and free. Subscriptious sent by 
Post-office Order must be le payable to T: and accom- 
panied by letter of advice to the Publisher. 


Tuick Parer CoPpizs— 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 

#7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words, When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
insert Ww practical regulari cannot guaran- 
teed in any such case. All are taken 
subject to this condition. 

Prices for Displayed Advertisements tn “ ordinary " and “ special” posi- 
tions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publ ee cf the 
letters to be addressed to the Bditor of Tus Encinumn. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*<* With this week's number is issued as a Supplement a Two-page 
Engraving of American Exported Locomotives, Every copy as 
tssued by the Publisher includes a of this Supplement, and 
subscribers are requested to notify the should they not recewve it. 


im or mutilated condition, y iving prom 
information of the fact to the Publisher, Nee an, of the 


Agent through whom the is inconvenience 
con is lg paper direct from 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to is f rm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


*,* All letters intended for insertion in Tow Encinggr, or containing 
ions, should be accompanied by the name and address of the writer, 
whatever can be of anonymous communications. 
*.* We cannot undertake to return drawings or manuscripts; we must, 
* therefore, request correspondents to keep copies. 
REPLIES. 


C. W.—We have forwarded your letter to our American correspondent 
with a request for further information. 

J.C, 8.—We have no particulars of the s.s. Lyonesse. If you can give 
us the pames of the builders or owners, we may be able to obtain the 
information you ask for. 

T. M. 8. (Paddington) —We are now able to inform you that, with refer- 
ence to the holding power of threaded rods in sulphur, the figure we 
gave of 1502 Ib. per — inch agrees with the criginal record of Mr. 
Wilcox, from which the article in the Technograph was prepared. 

F. D. W.—We possess no information as to who designed the Oceanic 
other than what has been published. You raise personal questi»ns by 
jour letter which have absolutely no interest outside an extremely 
— ¢ Those inside have, no doubt, admirable reasons for 
reticence. 


MEETING NEXT WEEK. 
Society oF Enatngers.—Monday, October 2nd, at 7.80 
Royal United Service Institution, Whitehall. Paper, ‘ 
Surveying,” by Mr. J. Bridges Lee, M.A, F.G.S. 


m., at the 
phic 


DEATHS. 


On the 28rd inst., at Aberdeen, owing to an accident, CHARLES STUART 
RusskLL, engineer in the Royal Navy, third son of the Rev. 8. F. Russell, 
Rector of Isfield, Sussex, aged thirty-one years. 

On the 28rd inst, suddenly, at Dymchurch, Kent, Epwarp Casg, 
A.M.I.C.E., F.R G.S., late Public Works Department, Ceylon, fourth son 
of the late John Case, solicitor, Maidstone, aged fifty-seven. 
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WEAPONS IN TRANSVAAL WARFARE. 


SeLpom has a war threatened which was calculated to 
damage both sides more certainly, without hope of any 
compensating advantage, than that now so unfortunately 
impending with the Transvaal The Boers can scarcely 
expect anything less than crushing defeat eventually, 
because England’s power is out of proportion to their own. 
England cannot afford not to win, cost what it will, and 
England’s fleet is so powerful that no other nation is 
likely to allow herself to be drawn into a war across the 
seas. Left single-handed face to face with England, can 
any Boer reasonably look for final success? On the 
other hand, what can war bring to England besides 
certain loss of life, and large expenditure? Certainly, it 
is a war thrust upon us, for which we have no desire. The 
end that we have in view ought no doubt to be attained, 
that is, the rectification of the position in South Africa. Our 
immediate business, however, if war must be, is toconduct 
itto asuccessful end with as little failure on our part, and 
as little suffering on any side, as possible, and primarily 
to choose the weapons and operations best calculated to 
effect this object in the shortest possible time. 

The ideal Boer is admirably adapted to the defence of 
the Transvaal country. He possesses a cool head, he is 
a good shot, he knows the country thoroughly, and he is 
fighting for hearth and home, or, at all events, for the 
dominant position which he probably thinks essential to 
the enjoyment of hearth and home. Last, but not least, 
he combines with natural courage and shrewdness the 
confidence which springs from having defeated us not 
many years ago, both in defence at Laing’s Nek and in 
attack at Majuba Hill. We have used the word “ideal 
Boer” because we are describing a man who we hope 
exists only in limited numbers ; but he certainly exists, 
and most probably would be well to the front in the first 
engagements, in which it would be a great matter 
to the Boers to score victory and establish the con- 
fidence of superiority that counts for so many 
points in the struggle. Supposing that we encounter 
a force stiffened with the Boer we contempiate in a 
well-chosen position, we think that the task of dis- 
lodging it is a sufficiently difficult one to call for our best 
efforts ; and it should certainly not be attempted with any 
means that are not sufficient to ensure success. Since 
Majuba Hill, smokeless powder and magazine arms have 
come in, and have enormously added to the Boers’ 
means of defence. Suppose broken ground to be held by 
determined men who are good shots, firing smokeless 
powder, what is the best means of dislodging them ? 
Infantry advancing must expose themselves, creep and 
skirmish as they will; and ‘“‘ Tommy ”’ individually cannot 
be compared with the Boer we contemplate. He is not 
at home, and he is not fighting for the same stake. Pro- 
bably he is a younger and less cunning soldier; though 
it is quite possible that he is as good a shot, for some 
years ago a friendly competition between Boer and British 
marksmen ended in the complete defeat of the former. 


29 | Attack would, in fact, be extremely difficult in the 


face of a foe who is invisible, probably little exposed, 
and able to fire either as. deliberately or as 
fast as he likes. Field guns might be employed 
to sweep the ground, acting from a fairly safe distance, 
but we all know that broken ground interferes so much 
with ricochet, that such ground cannot be well swept inany 
sense, and fire cannot be directed on men rightly dis- 
tributed and protected and invisible. We are inclined to 
think that the best policy might be to take the bull by 
the horns and neutralise this terrible fire as Lord 


order | Others. 


Wolseley did at Tel-el-Kebir, by advancing at night. We 
should need good men to lead seasoned troops who 
would not be liable to the sudden panic that has pro- 
verbially been more common in African wars than in any 
Our men would at night benefit by the cohesion 
due to regular formation, and we think that in come 
special cases a night advance might prove successful. 
At the same time a country cannot be overrun and 
occupied wholly by night, and it is necessary to select 
the best weapons for ordinary fighting in daytime. As 
to our infantry, we have an admirable arm in the Lee- 
Metford magazine rifle. What ammunition shall we use ? 
It would count something for the Boers in public esti- 
mation if we issued the Dum-dum bullet. This we 
believe we can say is not being done. We have, 
happily, other patterns ; indeed, only the troops in India 
could procure the Dum-dum bullet, which has never been 
adopted in England. Mark IV. ammunition gave some 
trouble at Wimbledon this year, and though it is stated 
that this has only occurred with tight-fitting fancy 
barrels, not with service rifles, it is, however, probable 
that Mark IV. may be avoided. There remain Mark II, 
solid ; Mark III., with a nickel-lined hollow ; and Mark V., 
differing mainly from IV. in having a harder bullet. 
Possibly our authorities may be glad not to commit them- 
selves at the present time ; but we think that there is no 
use blinking the fact that a bullet must stop an assailant. 
It certainly should not fly or break, but a very small 
bullet must by some means set up and produce a severe 
shock ; or, as has been proved, a bullet may pass through 
@ man without his knowing that he has been struck. An 
Afghan, we are told, after our last war, put his hand first 
on his head and then his heart, and said, ‘‘ We only mind 
your bullets here or there, nowhere else.’’ And this is 
nearly true. A minute clean flesh wound, or a beauti- 
fully clean hole through bone, which experience shows 
generally heals on first intention, counts for very little. 

To pass to other features in our equipment. Our 
12-pounder field gun for our horse artillery and field 
batteries is a very good one. Furnished with Clarke’s 
brake it is practically quick-firing. The shrapnel shell 
which it discharges is efficient enough on fair ground. 
On really broken rocky ground, the result is compara- 
tively poor. Howitzer batteries also are being sent out. 
The field howitzer is 5in. in calibre, and there is a siege 
6in. howitzer which throws a shell charged with Lyddite, 
which produces an appalling effect bursting on hard 

ound and throws up a great quantity of langridge. 
Our artillery have practised of late years on broken 
ground at Oakhampton, and we have confidence in their 
doing well on service and directing a very efficient fire 
on any particular spot, though this does not contradict 
what we have said about an invisible foe, well-distributed 
over broken ground. A balloon equipment we hear is 
going out. This might prove very useful. The climate 
and atmosphere ought to give scope for it, and with a 
good system of signalling, what is done by an advancing 
or an entrenched force might be detected and signalled 
from the balloon. The cavalry sent also are capable of 
rendering good service if well employed, but they con- 
stitute a force which in many cases would be very 
rapidly shot down. 

It may appear as if we had taken too serious a view of 
the Boer force; we only hope that it may prove so. Of 
the great difficulty that is experienced in carrying a 
position well defended by those using smokeless powder 
we have no doubt. In the Jameson Raid not a single 
Boer was touched in the action, so far as we remember. 
It is said by some that the Boer has deteriorated in late 
years in his fighting powers. Let us hope so, but at all 
events do not let us underrate him. Nothing leads more 
surely to disaster than this. If we are careful to secure 
success at first, it is possible that the resistance may 
crumble faster than seemed likely. The great point 
seems to venture nothing, but wait till a reasonably 
certain prospect of success is assured. 


PHYSICA . CONCEPTS. 


Tue finest address given during a meeting of the 
British Association for several years is that by Professor 
J. H. Poynting, delivered to Section A, Mathematics and 
Physics, at Dover. Engineers are liable to regard the 
supposed combination of mathematics and physics in 
such an address as too dry to be amusing, too recondite 
to be interesting, and too theoretical to be useful. We 
venture to think that those who begin to read Professor 
Poynting’s address, which will be found on another page, 
will find that such an assumption is in this case wholly 
unwarranted. No thoughtful man, least of all an engineer, 
can be blind to the fact that there are going on around us 
developments in the operation of what are known as 
nature’s laws, which have an intensely practical bearing 
on every-day life. Indeed, the formation of an adequate 
conception of the nature and drift of certain phenomena 
may mean not only fame but fortune to the individual. 
Thus, for instance, it may seem recondite nonsense to not 
afew people to say that ether waves of one kind are 
longer than ether waves of another kind; but wireless 
telegraphy is a very practical thing resulting from the 
assumed fact. In a word, no matter how we may fight 
against the conclusion; it is none the less true that we 
are one and all intensely concerned with the environment 
in which we live; and it is outside the region of doubt 
that on the formation of accurate concepts of physical 
facts depends very largely—and daily more—the health 
and happiness of the human race. 

Professor Poynting’s address has for its object the 
guiding of thought into channels from which it is prone 
to stray. We might almost say that he has taken for 
his text the scientific uses of the imagination. He at 
once warns and encourages. The most prominent feature 
of his address is the caution which he conveys against 
dogmatism. Unfortunately, the tendency with many 
men—not a few of them great-minded men—is to set a 
limit to particuler paths of investigation. They say in 
sense, if not in so many words, ‘I, or the group. of 
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workers to which I belong, have exhausted the subject. 
There is no more to be learned. This is final.” But, as 
Pcofessor Poynting conveyed to his hearers, there is no 
such thing as finality in human knowledge. Yet it may 
be said, we do know that in certain things finality has 
been reached. Take the doctrine of the conservation of 
energy. There is a concept which is irrefutable. Before 
we can say whether it is or is not, it is essential that we 
should know what the words mean, and be quite sure that we 
apply the statements involved by them appropriately 
Let us, to illustrate our meaning, suppose that it said 
the doctrine is quite fatal to the idea that a motive power 
machine can be constructed which will not depend for its 
working on gravity, as in a water wheel; or on heat, as 
in a steam engine; or on electricity as got from a battery ; 
or on chemical action, as when an explosive is fired in a 
gun. This may bea quite true proposition as regards all 
known conditions ; and its dogmatic assertion, if enforced, 
would put an end to all attempts to produce a machine 
which would supply mechanical power on novel lines. But 
the doctrine of the conservation of energy might be true 
for the universe taken as a whole, and yet not true for this 
planet. Indeed, if it were possible to find to-morrow a 
substance which would cut off magnetic lines of force in 
the same way that glass or mica cuts off electricity. or a 
slate cuts off light, the discovery might at once be 
followed by the production of magnetic motors, which 
would perhaps supersede the steam engine. Nor would 
it be right to assume that such “ perpetual motion ”’ 
engines would set the theory of the conservation of energy 
at defiance. Is it to be supposed that it is simply because 
a “perpetual motion” engine would be possible if an 
insulator of magnetism existed, that no such insulator 
has beenfound? The idea is either regarded in one way 
absurd, or, taken in another, full of far-reaching lines of 
thought, which we have not space even to indicate. 

To us, and, we fancy, to a great many of our readers, 
not the least interesting portion of Professor Poynting’s 
address is that in which he deals with the idea or concept 
of Law in Nature. He tells us plainly enough that there 
is no such thing. The so-called laws of nature are “‘in all 
cases brief descriptions of observed similarities. . . If this 
is a true account of the nature of physical laws, they 
have, we must confess, greatly fallen off in dignity. No 
long time ago they were quite commonly described as 
the Fixed Laws of Nature, and were supposed sufficient 
in themselves to govern the universe. Now we can only 
assign to them the humble rank of mere descriptions, 
often tentative, often erroneous, of similarities which we 
believe we have observed.” The conclusion may be 
humiliating to particular schools of thought; but con- 
sider for a moment how much it enlarges our range of 
vision. If at every turn the man of progress is stopped 
by the announcement, “* You cannot do that because you 
would break one of nature’s laws if you succeeded,” his 
case is hard. If, on the contrary, we say that 
although it is quite true that the combination of + and 
y always gives the same result, yet that the result may 
be wholly different if we add z to the combination, and 
that we do not know what the result will be only because 
we have not yet discovered :, we shall go on in faith seek- 
ing the =, and no longer regarding x and ¥ as completely 
and demonstrably unfit for any purpose other than 
that already defined. A dozen practical examples will 
suggest themselves to our readers, no doubt. The Linde 
process of refrigeration is one, closely resembling as it 
does in ostensible effect the feat of lifting oneself by 
standing in a bucket and pulling the handle upwards. 
Indeed, the whole history of science is a picture of the 
continual doing of things which it was asserted nature’s 
laws rendered impossible. 

Lack of space prevents us from doing more than call 
attention to incidental passages in this splendid address. 
The full text of it was not before us when we wrote 
last week on certain electrical problems, and referred 
incidentally to the ether. We commend to the attention 
of our readers Professor Poynting’s warning, which is in 
effect like our own. It may be said that this ether is 
an unpractical abstraction with which engineers have 
nothing to do—that it is the property of the physicist, 
and of no one else. The answer is that the physicist 
seems to be succeeding in making fame and fortune 
out of it; and that for the rising generation, at all events, 
it bids fair to become quite as real an entity as 
coal or steam. But Professor Poynting warns his hearers 
that it is quite possible to go much too far in this direc- 
tion. He shows us that it is not necessary in the 
Absolute that there should be an ether at all. The necessity 
is not nature’s, but ours. We assume that matter is 
discrete ; that it is made up of molecules, and not con- 
tinuous. We find, however, that this condition cannot be 
reconciled with certain phenomena which go on daily life 
around us. We have to establish a bridge or connecting 
link between the molecules, and we invent the ether; but 
the ether would not be needed if there were no molecules, 
and we have no certainty at all of the existence of mole- 
cules, consequently no certainty of the existence of the 
ether. ‘‘ Perhaps,” said Professor Poynting, ‘I may 
illustrate the danger in the use of the conception of the 
ether by considering the common way of describing 
tie electro-magnetic waves—which are all about us 
here—as ether waves. Now, in all cases with 
which we are acquainted, these waves start from 
matter; their energy before starting was, as far 
as we can guess, energy of the matter between 
the different parts of the source, and they manifest 
themselves in the receiver as energy of matter. As they 
travel through the air I believe that it is quite possible 
that the electric energy can be expressed in terms of the 
molecule of air in their path; thus they are effecting 
atomic separation as they go. If so, then the air is 
quite as much concerned in their propagation as the 
ether between its molecules. In any case, to term them 


ether waves is to prejudge the question before we have 
sufficient evidence.” 

We have not the least doubt that some men will hold 
that an address such as this must be mischievous, un- 


settling—one casting doubt on the wisdom of teachers. 
Yet we see nothing in it but an exhortation to liberty of 
thought. It is well that the scientific world should be 
reminded now and then that the universe is not neces- 
sarily just what we think it to be. After all, for us and 
to us it is a universe of concepts, and these are not always 
consistent with each other. The paramount defect of 
the teaching of the past was that everything was re- 
garded as final. that stones 


We were ay tol 
grow, that plants grow and live, that animals 
grow and live, and feel. No one wanted to 


go further. The great foe to progress has always been 
the assertion that we had reached the end of the journey. 
There was the stone wall of fact, of law; we could not 
elude it ; then some audacious one looks over the wall, 
sees country the other side, pushes the wall, and it falls 
down. These walls have always been built. They are 
being built now by some people as fast as ever. Pro- 
fessor Poynting warns the world not to take the walls 
too seriously. [et us form as many physical concepts 
as we please, but do not mistake them for facts ; do not 
let our ideas restrain us from pushing inquiry in any 
direction. The universe is full of things about which we 
know nothing. The surest way to prevent the acquisi- 
tion of knowledge is to assert that our concepts are 
infallible, our information complete. The engineer who 
believes that he has built a steam engine on which no 
one can improve, or the electrician who asserts that he 
has reached finality in dynamo construction, are at one 
with the physicist who maintains that this or that law of 
nature must prevent for all time this or that thing being 
done. Professor Poynting’s address may be summed up 
in a few words, as advising the world not to be too sure. 


ENGINES FOR ELECTRIC TRACTION, 


THE correspondence elicited by the proceedings of the 
Glasgow Corporation has supplied our readers with some 
information which was not before generally available. 
Most of us are familiar enough with the various systems 
employed in obtaining current for electric lighting, and 
we all have, perhaps, too readily jumped to the conclusion 
that the conditions under which traction plant has to be 
worked are, if not identical, at least so nearly the same 
that the machinery which suits one purpose must be 
equally adapted to the other. It appears that American 
experience proves this conclusion to be fallacious. The 
conditions are essentially different, and of such a nature 
that the designer of traction plant has to face problems 
and overcome difficulties unknown in electric lighting. 

For very good reasons, the dynamo making few revolu- 
tions per minute, and coupled direct to the crank shaft of 
the engine, has superseded the belt or rope-driven high- 
speed dynamo. The engines and dynamo of the FE. P. 
Allis Company, which we illustrated recently, may be 
regarded as the ruling type, at all events for the time 
being. We have already commented on the enormous 
bearings, and we shall have something more to say about 
them ina moment. For the present other matters claim 
our attention. The great difference between the traction 
plant and that for electric lighting is that, whereas the 
latter has a fairly constant load, the former has to deal 
with extravagant variations in resistance. These are due 
to the fact that power is supplied to a great number of 
motors under the cars; that these cars are stopping and 
starting, and running up hill and down hill, and at various 
speeds, without any regularity or harmony. It may 
happen, and does happen, that all the cars may stop and 
then start at the same time. As we have already stated, 
it has been proved by experience that the work varies 
from no load to full load three or four times in 2. minute ; 
and a resistance almost equal to that of a short circuit 
may be suddenly thrown on the engine. Instances 
are not uncommon in which a whole field magnet 
ring has been wrecked. The torque was so great 
that the holding -down bolts were broken because 
of the drag of the armature trying to pull the 
ring round with it. In order to save the crank 
shaft, and to get some approach to equal driving, 
very large and heavy fly wheels are used. It is 
no joke, as one of our correspondents points out, to pull 
up a 100-ton fly-wheel, running with a high-rim velocity, 
in less than one second. A wheel 25ft. in diameter run- 
ning at a little over seventy revolutions per minute, will 
have a rim-speed of sixty miles an hour. If we fancy a 
train weighing 100 tons, and moving at that velocity, 
to be stopped in one second we shall have some idea 
of the stresses set up. It has for this reason been found 
impossible to secure the wheels with keys, and they are 
bolted to great collars forged on the axle or directly to the 
armature. Even under these circumstances, however, the 
shafts used by American engineers are far stronger than 
is necessary. An important question is the governing of 
engines with such variable loads. We believe that 
double governors, such as those used in this country for 
cotton-mill engines, are in favour. We should assume, 
however, that coarse—not fine—governing was wanted ; 
that is to say, some mechanical appliance which would 
deal promptly and energetically with the engine, rather 
than one which would regulate by fine gradations. The 
difficulty is, of course, enhanced by the volume of steam 
always present in a compound or triple-expansion engine, 
which is quite adequate to cause “jumping,” in spite of 
@ governor. 

Turning now to the dimensions of the bearings, we 
may direct attention to a letter which will be found 
in this impression on another page. From this it will 
be seen that account must be taken with the dropping of 
the armature, which may enormously increase the load 
on the bearing. Huge surface is provided, not so much, 
it would seem, to guard against heating, as to prevent 
any measurable drop in the armature as the result of 
wear and tear. A drop of a fraction of an inch will, it 
seems, put a pull of fifty or sixty tons or more on the 
armature, and so far overload the main bearing. This 
statement, however, raises certain questions which ought 
to be answered. In the first place, we cannot find any 


definite figures as to what the extra pull will be in gy 
articular case, but this is by no means all. In electrig 
ight engines it does not appear that much attention 
has hitherto been given to this matter. This by the 
way. It has been suggested that by varying the 
intensity of the magnetic field—that is to say, 4, 
weakening it below and strengthening it above--thy 
armature might almost be made to float like Mahomet’, 
coffin, gravity pulling it down, and the field magnet 
pulling it up. Such a result might, for instance, hg 
secured by omitting some of the field magnets under the 
armature. To this plan, however, there is a valid objec. 
tion which has yet to be overcome. An electric lightin 
dynamo could not be made in the way suggested, because 
the lights would flicker. In car driving a tremor in the 
current would not signify. But, unfortunately, a dynamo 
with two or three field magnets missing would burn itself 
up in a very short time. In a Ferranti alternator, foy 
example, unless the field magnets are equally spaced with 
minute accuracy, the machine will run hot. It is not 
perhaps, very easy to see why, but the fact is as wa 
state it. From this we may deduce, first, that somethin 
quite new in dynamos will have to be devised if this floating 
action is to be secured; and, secondly, it would seem 
more than likely that the drop of a fraction of 
an inch, referred to by our correspondent, would be 
followed by the ara of the dynamo, loss of efficiency, 
and possibly ultimate destruction. It is therefore cleay 
that the bearings ought to be so made that no drop can 
take place, and this appears to be the line of reasoning 
taken by the E. P. Allis Company. 
because heating of the bearings is to be feared that they 
are made of great size, as because by making them large 
wear, and drop due to wear, are prevented. 

But, after all, is this arrangement satisfactory. Is this 
really the only way, or the only = way, of overcomin 
a difficulty ? We doubt it. It will be seen that a sixteen 
of an inch of eccentricity between the armature and the 
ring of field magnets can produce tremendous extra 
stresses ; but is it really possible to start with an armature 
some 20ft. or so in diameter, true to a sixteenth of an 
inch, inside the ring? We mean, is it possible to get the 
armature to revolve truly to one-sixteenth of an inch? 
The vibration of the machinery, the expansive effects 
of heat, the smallest settlement in the foundations, 
involve so many risks, so many chances of the mechanism 
being thrown out of adjustment, that we regard it as 
practically impossible to keep a 20ft. armature ring work. 
ing for a week true within a sixteenth of an inch to every 
field magnet in the outer ring. However delicate 
the adjustment to begin with, it could not possibly be 
maintained for any considerable period, no matter what 
the diameter of the shafts. The condition predicates 
the absolutely uniform expansion all over of the field 
and the armature, notwithstanding the number of parts 
of which they are built up and the varying temperatures 
to which they are exposed. We believe, indeed, that 
some engineers take the bull by the horns and begin by 
mounting the armature a fraction of an inch too high, 
In this way the weight is taken off the bearings at 
first, and, of course, the chance of drop is reduced in 
proportion ; but it remains to be seen whether or not the 
advantage is not bought at the cost of loss of efficiency, 
and some risk of overheating the dynamo. 

Bat, after all, is not the whole difficulty one of the 
electrician’s own making? By constructing the field with 
magnets whose axes are parallel to the shaft instead of 
being radial, small variations in the vertical position of 
the armature will scarcely produce any perceptible 
augmentation in the load on the bearings. Such 
dynamos are highly efficient, and present no difficulties 
of construction. We may, however, go a step further, 
and suggest to electricians the possibility of devising a 
dynamo with the field so distributed as to support the 
weight of the dynamo, In the present day it is not safe 
to say that a thing cannot be done. If this could be 
made, other things remaining equal, the inventor would 
not go without an adequate pecuniary reward, 


OVERLAND ROUTES TO THE EAST. 


An especially able article appears in this month's 
Journal of the Royal United Service Institution; it is 
entitled “‘ The Highway of the Nations: i.e, the Turko- 
Persic Indian Commercial Route between Europe and 
Asia, and the considerations influencing its alignment,” 
and it is from the pen of Colonel Mark Bell, V.C., C.D. 
This gallant officer is as well able, as, if not, indeed, better 
able than any other man to speak with authority on this 
subject. Both his profession and his tastes have led him 
nearly all his life into direct touch with the places and 
nations about which he writes ; and one feels on reading 
the article that truth is stamped on every sentence, and 
that no idle alarmist tales are told in the thirty odd 
pages which go to make up this interesting discussion. 
His actual service has led him among some of the peoples 
of whom he speaks ; his duties for eight to nine years 
connected him with intelligence departments in India ; 
and last and, perhaps, not least, his leisure time has been 
spent in travelling through China, Central Asia, Persia, 
Kurdistan, and Asia Minor. He is the very man we want 
to hear in this connection. The article has three distinct 
characteristics. The subject is approached from three 
standpoints—those of the soldier, the engineer, and the 
statistician. From the first of these we stand aloof. We 
can but form the civilian’s estimate of the weight of the 
words used—of the authority of the warnings given 
with regard to “the great Northern Power "—the 
“Northern Colossus,” and to the methods suggested for 
efficiently checking its southern expansion. But elto- 
gether aside from this, there is much to interest the engl- 
neer and the thoughtful European who regards the 
times, and is mindful of the future. We therefore 
set completely aside all consideration of the matter 
from its military point of view, leaving it to others more 
competent to judge of the soundness of the author's 
views. That a shorter route to the East is desirable, 1s 
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nerally acknowledged. Europe needs at least three|not only that, but must construct a railway to | developed, and will by the end of this year produce a large 


utes to the Far Kast—each of which must be inde- 

ndent of the other. These routes must be (1) the long 

a journey by the Cape; (2) the shortened passage 
h the canal; and (3) the direct overland route. It 
is of the utmost importance that there should be a speedy 
means of communication which at the same time must 
be safer than such a highway as the Suez Canal. A rail- 
way, as we are reminded by Colonel Bell, is comparatively 
easily repaired ; but it is not 50 with a canal. If the 
Jatter isobstructed, very considerable time may be needed 
it again fit for service, and such loss of precious 
time might, in the case of war, mean all the difference 
between success and failure. In order therefore to 
make the surest and quickest line of communication 
from West to East, there must be a railway. The 

uestion, then, becomes, ‘* What line is it to take?” 
and this is the question dealt with, in its various aspects, 
in the article. 

The suggested line of route is as follows :—From the 
Mediterranean seaboard it would proceed to Mosul—the 
ancient Nineveh—to Baghdad, and the Persian Gulf, and 
from Baghdad eastwards to Seistan, and thence through 
either Afghanistan or Baluchistan, through India, Assam, 
&e., to Hankau on the Yang-tsze-Kiang. A bold project, 
certainly, but apparently not impossible for modern 
engineers to carry through to a successful termination. 
According to Colonel Bell, the practicability of construct- 
ing such a railway is undoubted; and, moreover, the 
country traversed would to a large extent be extremely 
fruitful. Two alternative routes to Jaghdad are 
discussed. The starting point in each case is the 
Mediterranean Coast of Asia Minor, just where the 
peninsula joins the mainland. The more direct of 
the two routes proceeds through Aleppo, Deiz, Anah, 
almost in a direct straight line to Baghdad—a distance 
of some 525 miles. From Baghdad the line would run 
down to |’urna and Basra, at and below the confluence 
of the Euphrates and the Tigris, whence easy access 
could be obtained to the Persian Gulf. This line is 
generally talked of as the Euphrates Valley Railway, 
and we have had previous occasion to allude to it. This 
route is criticised by Colonel Bell as being both strategi- 
cally and commercially defective. It does not provide 
any connection with Diarbekir, a town with a population 
of 40,000, or Mosul, also with 40,000 inhabitants; nor 
does it tap the mining districts to the north of these 
towns, and leaves the country eastwards of the Tigris 
also untouched. Poor and uninhabited as most of 
these regions now appear, they are, it is said, amongst 
the most fertile of the world. If but one-half of 
Mesopotamia were to be cultivated it would yield 
grain equal to the produce of the whole of |rance. 
Water is present in abundance, but irrigation has to be 
resorted to. The necessary canals are also there, so we 
understand, but owing to lax government, life and pro- 
perty in the district have become so insecure that owing 
to neglzct, consequent on the populaticn migrating to 
safer localities, these canals have become dry. lut a 
few wandering tribes are now the sole cultivators of a 
soil which, with ordinary treatment, is capable cf splendid 
yields. There is at present no means of carrying toa 
market any produce which might be grown. (Given a 
railway and given strong government, the case would 
very soon be altered. ‘‘ Change the causes of poverty 
and depopulation,” says Colonel Bell—* causes insepar- 
able feom an Oriental despotism—and the results are 
changed; increase of all kinds of produce and of popu- 
lation will result; famines will be less frequent, and pes- 
tilences more under control.’’ A line which has a similar 
objective to the foregoing, i ¢., Baghdad, but which goes 
further north, and passes through Birej:k, which is on 
the uphrates, Urfa, Mardin, Mosul, and Arbil, and so 
southwards to Baghdad, is said to be a ‘‘ more perfect 
line,” in that it taps districts more commercially valuable. 
It is some 200 miles longer. It, moreover, crosses both 
the Euphrates and the Tigris at points from which they 
can be navigated. An outlet to the Black Sea would be 
provided by means of a line running from Mardin to 
Diarbekir, Malatia, Sivas, Tokat, and Samsun on the 
coast. The main line to Baghdad would cost, according 
to Colonel Bell, about £13,000,000, while the branch 
line to the Black Sea would cost from £12,000 to 
£15,000 per mile. These are two of the suggested 
routes to be followed in order to reach Iaghdad. 
There are others, but at present we need not men- 
tion them. Baghdad, however, though some distance 
in the right direction, is not the ‘‘ Far East.’ There 
must be a continuation of the overland railway, and it 
is suggested that a line should branch off from the 
connection between Mosul and Baghdad at the most 
convenient point to cross the Zagros range, proceed 
through Kermanshah, Burujird, Ispahan, Yezd, and 
Kirman to Seistan, Existing Indian lines would then be 
extended to meet it, and extended also eastwards of the 
peninsula through China to Hankau on the Yang-tsze- 
Kiang, where that river is navigable to the coast. 

_ This, then, is in brief outline the railway described by 
Colonel Bell. The practicability of making its various 
sections is, he tells us, undoubted. The land, for a large 
portion of its course, is fertile in the extreme, if only 
rightly cultivated. Towns which have long since passed 
from history—but which at one time were centres of 
civilisation, would again spring into active life and 
regain some of their pristine glory. All necessary con- 
ditions to enable them to do this are present saving 
that there ig practically no government at all, and 
but a sparse population. Of necessity, a railway 
would alter all this, and Colonel Bell contends that 
ake one it is an absolute duty which must be per- 
ormed by a combination of the various kingdoms 
which go to make up Europe, as a measure of self. 
defence, or a fresh and overwhelming invasion from 
Asia must be feared. To thwart Russia, she must at all 
a be prevented from establishing herself on the 
To do this, Europe must strengthen 
au that coast and adjacent inland territory, and 
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the Far East to compete with the Russian line 
in the carriage of goods. We need not go into 
details of how the various oppositions which un- 
doubtedly would be met with can be overcome. It would 
be impossible in the space at our disposal to do so. We 
must refer our readers for further information to the 
article itself. What is enough for our purpose is, that in 
the opinion of an expert this line can be made in its 
entirety. Colonel Bell appeals to the whole of Europe, 
treating the construction of the line as a matter of con- 
tinental importance. We would rather see the whole of 
it done by British enterprise, and perhaps we may do so 
after all. With the Euphrates Valley scheme in the 
hands of a British syndicate, we should at all events 
made one step forward. 


IRON TRADE WAGES BOARD. 


“Peace hath her victories no less than war,” is an 
aphorism usefully applicable to industrial affairs as to the 
settlement of international conflicts. It is always a source 
of satisfaction to observe the extension of methods for the 
amicable settlement of rival claims between masters and 
men in our manufacturing industries in place of a perpetua- 
tionof a spirit of isolation and enmity, which in timesof dispute 
too often culminates in an occurrence of those industrial 
struggles which in the past have worked so much to the injury 
of British trade, and haveassisted the foreign competition manu- 
facturing onslaught. A movement is just now beinginitiated 
in connection with the Midland Iron and Steel Wages Board 
which has our heartiest support. The Midland Board 
has been one of the most successful organisations of 
employers and employed in the manufacturing iron trade of 
Great Britain. Formed with the object of regulating iron- 
workers’ wages at the mills and forges upon an automatic 
basis, and so preventing disastrous strikes and lock-outs. 
Older probably than the similar combination of ironmasters 
and ironworkers in the North of England, its history has 
been one unbroken record of successes in its own part of the 
country, and of helping hands freely tendered to all other 
districts desiring information upon wages boards and 
automatic wages scales proposals. One of the most 
recent triumphs of the Midland Board in this respect 
was the friendly part it played in assisting  tc- 
wards the establishment of the new Scotch Iron and 
Steel Wages Board. The proposal which the Midland 
Board has now before it is to extend its healing and 
healthful influences so as to include some of the large sheet 
ironworks in South Wales. Sheet iron making isa com- 
paratively new industry in South Wales, having been taken 
up when the tin-plate trade began to decay; but already it 
has attained to considerable dimensions around Cardiff and 
Newport. We refer more particularly to what is termed 
“merchant sheet iron’? manufactured for the galvanising 
trade, and also for export abroad in the black state. Owing 
to its proximity to the seaboard, this branch of iron manufac- 
ture can be carried on more profitably in South Wales than 
in Staffordshire ; and the transference of Staffordshire works 
to new Welsh sites is being accompanied by the migration 
of considerable numbers of ironworkers from the older disirict. 
By bringing the Welsh sheet makers and their men into 
affiliation with the Midland Board, it is hoped not only to 
prevent labour disputes, but also to obtain some amelioration 
of the sharp competition in the matter of selling prices 
hitherto prevailing between the two districts. 


ANALYSES OF WATER AND SEWAGE, 


Tue British Association is endeavouring to institute a 
standard in connection with the analyses of water and of 
sewage. At the present time we meet with several methcds 
of expressing results. Some chemists prefer to state the 
results in ‘grains per gallon;” others in “parts per 
100,000." In America there are scme authorities who use 
‘parts per 1,000,000" as their standard. The interim report 
on this subject, which was presented to Section B of the 
British Association at Dover by a special committee of 
experts appointed for the purpose, seeks to settle the matter 
once for all. This report we print in another column. Its 
first recommendation is that the results of analyses, except 
in the cases of dissolved gases, should be expressed in parts 
per 100,000. Dissolved gases are to be stated in cubic centi- 
metres per litre at 0 deg. Cent., and 760 millimetres pressure 
of mercury. A special recommendation is made in the case 
of the nitrogen compounds. Thus, the report urges the 
adoption of the system of recording the results originally 
adopted by the Rivers Polution Commission, which was con- 
firmed by the Committee of the American Association for the 
Advancement of Science, in 1887, and it is believed that the 
Royai Commission now sitting will also conform to these sug- 
gestions. An additional advantage of having the results 
expressed in ‘‘ parts per 100,000” over ‘‘ grains per gallon” 
will be that continental results are always recorded in this 
manner. The Committee hope next year to supplement this 
report by further recommendations to cover other points not 
embodied in the present report, and the secretary will be glad 
to receive the views of other workers to lay before the Com- 
mittee. Now that the questions of water supply and sewage 
disposal are being treated on scientific bases in so many in- 
stances, it is of the highest importance that the results of 
analyses the whole world over should be readily understood 
by every worker. A system of standardisation would go far 
to assist in bringing about this desirable result. 


THE DEVELOPMENT OF THE SOUTH YORKSHIRE COALFIELD. 


AtMosT every week brings forth evidence of the marked 
development of the South Yorkshire coalfield in a new 
and highly important area. Scott and Son, contrac- 
tors, of Newcastle, have commenced operations for con- 
structing the new South Yorkshire Extension Rail- 
way from Wath to Wrangbrook, where it will join the 
Hull and Barnsley Railway, and become a feeder to that 
line. The new undertaking is about nine and a-haif miles in 
length, and will serve two or three existing collieries, and at 
the same time tend to the development of a vast trazk of 
mineral property. Naylor Brothers, the contractors for 
the northern section of the new Dearne Valley Railway, 
which will also act as a feeder to the Hull and Barnsley 
Railway, have commenced operations at several points. The 
new section will take in the Houghton main and the Grune- 
thorpe New Colliery, and will form the Hull and Barnsley 
line near Falkirk. The last-named colliery is being rapidly. 


tonnage of coal. Development of new coalfields seems to 
upset the conclusions at which many statisticians arrived 
long since as to the date at which Great Britain’s ruin was 
to commence, 


TESTING CHAINS AND ANCHORS. 


Tae new Anchor and Chain Testing Bill was referred to at 
a meting of the Dudley Chamber of Commerce this week, 
when the president claimed that it was entirely the result of 
the agitation brought about by that Chamber, and the de pu- 
tation to the Board of Trade. The Bill would now be in 
general operation, with the exception of the War-cffice and 
the Admiralty. Mr. J. Green said that in an interview he 
had had with Sir Benjamin Hingley this week, the latter ex- 
pressed a hope that their secretary would be empowered to 
send to chambers of commerce and other public bodies a 
synopsis of the Bill, dealing with its provisions from the 
trader’s point of view. It was important that the provisions 
of the Bill should be made widely known, and he proposed 
that the suggestion of Sir Benjamin Hingley should be carried 
into effect. Alderman Bridgwater seconded, and the resolu- 
tion was adopted. 


CHARLES YANDES WHEELER. 


Ir has been said that a prominent characteristic of the Ameri- 
can is that he never sticks long to any particular business, What- 
ever seems likely to bring in more profit he takes up. Thus a man 
will start as physician. Then he will buy and run a foundry until 
he can sell it at a profit. Then start as a shipowner, and end by 
becoming an engineer. A very excellent illustration of this busi- 
ness versatility is supplied by the following biographical notice of 
Mr. Wheeler, which appears in the last impression of the American 
Manufacturer. 

Tuesday, September Sth, died one of the progressive men of 
this age, the influence of whose success in his chosen field has 
affected the armament and naval equipment of every civilised nation 
of the earth. The Wheeler-Stirling armour-piercing projectile, the 
product of years of toil of his brain, was the actual beginnirg of 
that marvellous improvement in armour plate and other features cf 
ship protection which is now striding forward so rapidly. The 
Wheeler-Stirling projectile was the force that compelled changes in 
the structure not only of the then acceptable armour plates, but in 
naval projectiles as well. Plates that withstood the standard 
Carpenter and other accepted projectiles were severeiy handled by 
the Wheeler shell. Plates that had scattered the Carpenter shell 
into minute fragments were cracked, entered to various depths, 
and even completely penetrated by the Wheeler shell. It played 
pranks with plates that we believed safe enough from any attack, 
and the results were so uniform that the inevitable effect was an 
improvement of the plates. ‘hen began that wonderful develop- 
ment in the manipulation of plates and projectiles which is in pro- 
cess of unfoldment in the face cf what seems almost practical 
perfection. At one stage the situation became so apparent in its 
application that European countries began to fairly itch for the 
new projectile. As matters then stood the United States had 
armour plates that could not be affected by any projectile except 
the Wheeler-Stirling, which could spo] any plate save our own. 
To Mr, Wheeler may be given the honour of procuring the more 
modern armament and methods of ship protection. His death was 
due to heart disease, and his end was sudden and unexpected. 
He died at the Pierrepoint Hotel, New York. 

The career of Charles Y. Wheeler was remarkable. He was born 
in 1846, in Berea, Omaho, where his father, Dr. John Wheeler, 
was president of the Baldwin University for a longtime. Mr. 
Wheeler entered the Baldwin University, and remained until the 
Civil War began. As a boy he enlisted in an Ohio regiment, and 
served as bugler until he became ill with fever, and was compelled 
to return home. During his service in the army he won distinction, 
and his name is on the honoured roll of his regiment inscribed in 
the memoria] building in the Cleveland public square. 

His business career began with the starting of a drug store at hiz 
birthplace. He married Miss Sarah Van Cise, daughter of a pro- 
minent citizen of Berea, and soon after moved to Burlington, lowa. 
He purchased the Burlington MHaikeye, and conducted it from 
1863 to 1873. While there he became a partner of Frank Hatton, 
afterward Postmaster-General of the United States and a roted 
journalist. 

He discovered and did more than any other person to encourage 
and develop the genius of the famous American humorist, Robert 
J. Burdette. Burdette was writing sketches for a small paper at 
Peoria, Illinois, whichattracted theattention of the publisher of the 
Hawkeye, who made a trip to Peoria to see the humorist. Bur- 
dette was getting 12 dols. a week for his work, and Mr. Wheeler 
offered him 35 dols. a week to go to Burlington. Ina short time 
the Hawkeye became one of the most extensively quoted news- 
papers in the world, and Burdette had signed a contract for ten 
years at 50 dols. a week. 

Mr. Wheeler prospered in the newspaper business, but sold out 
and went to Chicago, and became connected with the Hays Steel 
Company. After remaining there a few years, he came to litts- 
burg in 1879 or 1880, and became general manager of the iron and 
steel plant of Hussey, Howe, and Co., later changed at the death 
of Mr. Curtis Hussey to Howe, Brown, and Co. At that time 
Mr. Wheeling organised the Stirling Steel Company, whose plant 
was located at Demmler. He was the president and practical head 
of the concern during its existence. 

In 1885 the Government offered inducements to manufacturers 
to either produce satisfactory armour-piercing projectiles or buy 
an acceptable foreign process, and Mr. Wheeler undertook to pro- 
duce a projectile that should be superior to any European article. 
He succeeded after repeated failures and several years of labour. 
He sent to the navy proving grounds at Annapolis thirty-five or 
forty varieties of shells during a period of four or five years. 
These were inefficient, but Mr. Wheeler in 1889 sent to the Indian 
Head proving grounds a 6in. shell that pierced a 10hin. plate. 
The Government gave him a small order for shells, but there was 
considerable loss in hardening and breaking. and that particu!ar 
projectile was unsatisfactory to both. Finally, Mr. Wheeler pro- 
duced a shell that could be made and used with small loss, The 
Government ordered 350,000 dols. worth of shells of all sizes, and 
during the war with Spain gave an order amounting to 1,250,000dols, 

Over a year ago a partnership was formed with Sir William G. 
Armstrong and Co., of England. A large plant was erected there, 
and the Stirling Company participated in an equal division of the 
profits. In 1896 the original Stirling Steel Company was amal- 
gamated with the Thomas Firth and Sons firm of Sheffield, 
England, leading European projectile makers, combining the tool 
steel and projectile business, the American company reserving 
foreign rights and patents, and ceding the same to a second con’- 

ny known as the Wheeler-Stirling Projectile Company, of which 

fr. Wheeler became president, remaining in that position until 
his death. 


Wirsin the last seven years the population of the 
Western mining field of Tasmania has risen from 400 to 20,000 
souls, and is still increasing. On July 31st, 1898, there were over 
1700 residences in the town of Zehan, and over 300 of these hid 
been erected within the preceding twelve months. At Queenstown 
the number of residences had risen from about 40 in the beginning 
of 1897 to over 900—and new townships have sprung up at othr 
centres within the past twelve months, 
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COULTHARD’S TRIPLE-EXPANSION ENGINE. 


THE accompanying illustrations represent sectional views of 


AN AUTOMATIC STEAM PIPE VALVE. 


WE have recently been invited to inspect at work a new 


a new type of triple-expansion engine designed by Messrs. T. | device designed with the object of preventing fatal accidents, 
Coulthard and Co., of Preston, for auto-motor and launch 
work. The leading dimensions of the engine shown are :.— 
Cylinders 2fin., 43in., and Gin. by 5in. stroke; and the speed 


should there be a dangerous escape of steam from a steam 
pipe. The inventor, Mr. W. Jennings, of Richmond, claims 
that his appliance will not only close automatically should 


END VIEW 


at which it is intended to work, 500 revolu- 
tions per minute. The main casting is 
arranged in such a manner as to leave only 
a thin wall between the bore of each cylin- 
der. By this arrangement the usual central 
bearing is dispensed with, and by using a 
slightly larger shaft and carefully balancing, 
a uniform pressure on the two main bear- 
ings is produced. Piston valves are used 
for all the cylinders, and no rings or springs 
are employed, but the steam is admitted at 
the top and through the central valve. The 
reversing gear is shown in the small sketch. 
The excentric shaft A is driven by equal 
gearing B from the crank shaft. On the 


sleeve C, which is free to revolve on the 
shaft, are cast the excentric sheaves, and a 
bevel or mitre wheel D at one end. Fixed 
to the shaft is a second bevel or mitre wheel 
E, and the third wheel F, engaging both 
these, is free to revolve on its own axis 
or move round the shaft at will. Thus it 


COULTHARD’S STEAM ENGINE 


will be seen that by causing the third bevel wkeel to move | there be a sudden rush of steam past it, but that it can be so 


round the shaft by means of the link and lever, the excen- | arranged as to be easily shut by 


nd by means of a wire or 


trics can be moved through any desired angle, and so reverse | chain taken to any convenient part of engine or boiler-room. 
or vary the cut cff whilst the engine is running. This engine | It would seem as though the inventor's ideas were particu- 
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REVERSING GEAR 


supplied the motive power for the wagon which competed in 
the motor wagon trials held in Liverpool in July last. We 
gave illustrations of this lurry in our impression of the 4th 
of August. The engine, boiler, &., are placed at one end of 
the car, and the arrangement of the engine appears to b2 
compact and speeially suited to work of this kind. 


| larly in the direction of marine and river work. 


We have 
seen the valve at work both on a tug in the river Thames, 
and also in connection with a boiler on land. 

The tug was fitted with compound condensing engines of 
some 80 to 90-horse power, and the boiler pressure was 
100 lb. on the square inch. There wasa main screw down 
stop valve just where the steam pipe, which was 3in. in 
diameter, joined the boiler. This valve was kept full open 
during the trial. Close by the main valve was fitted the 
quick cut-off valve, the general construction of which was as 
follows :—A gun-metal box some 22in. long forms a part of 
the steam pipe. This box contains a flap, which is free to 
turn upon a hinge, and which is capable of closing up one 
end of the box and so preventing the passage of the steam. 
The ends of spindle which carries this flap are prolonged so 
as to come through the sides of the box, the joints being 
made steam tight by means of glands. One end of the 
spindle carries a lever arm on which slides a weight, 
the effect of which can be increased or diminished by 
adjusting its position on the lever. In ordinary working 
the flap lies down on the bottom of the box. A screw pass- 
ing through a‘gland in the underside of the box impinges on 
the underside of the flap, and can adjust the height of the 
latter to any desired extent. Still another screw, passing 
through a gland, enters the box at the top side of the steam 
outlet from the box, and isso situated as to come against the 
flap when this closes the outlet. If, therefore, the flap closes 
from any reason, when it is not intended to, it can be forced 
away from its seat by turning the screw, which is provided 
with a small hand wheel for the purpose. As soon as steam 
is passing and the pressure on both sides of the valve 
becomes equal or nearly so, the flap can be brought back to 


ite working position by pressing on the weighted lever already | , 
meudioned. The inventor claims, however, that his valve 
will not close in ordinary running, and that this opening 
serew is cnly provided as a safeguard which he does not 
| expect to ure, 


In fact, his idea is that during ordinary 


working his apparatus will remain perfectly inert in the i 
and that it will only come into use in case of emer, o 4 
when it is contended that the flap will rise and loge rH 
steam pipe, and no damage will be done. ? 
On the tug it was impossible to try a burst in the pipe, ang 
we had to content ourselves with ‘seeing the steam tue 


full on to the engines several times, and seeing that the valyg 


showed no signs of closing, either then or when the engin 
was running at full power and receiving all the steam it 
could take from the boiler. As far as could be seen, there wy 

no tendency for the valve to shut, for no motion of the 
weighted lever arm was noticeable. The box was arranged : 
the steam pipe so as to be fore and aff, and the spindle oy 
which the flap worked was, therefore, at right angles to the 
line of motion. The movement which might be expected 1, 
affect it was missing, for the boat did not pitch, ang We 
were unable to ascertain whether or not oscillation would by 
set up of the flap and its weighted lever arm which would 
eventually cause the flap to rise, and cut off the steam. The 
boat rolled occasionally, but this seemed to have no effect on 
the valve whatever. 

It was not difficult to close the valve by hand, howeyer 
and this we saw done several times, and then the flap was 
forced back from its seat by means of the screw already 
mentioned, and this seemed quite easily done. When the 
valve closed, the engine, of course, stopped, and as far ag 
could be ascertained no steam whatever was passing, The 
valve box was not upright, but was canted over on to its side 
and it appears that within certain limits, at all events, the 
position of the valve with relation to the vertical is not of 


SAFETY STEAM VALVE 


vital importance to its working. Our illustration shows a 
section through the valve box, and needs no further explane- 
tion than the foregoing. 

When we saw the vaive in action on land it was in connee- 
tion with a small vertical boiler working at 601b. to the 
square inch. The valve, which in this instance was Qin. in 
diameter, was fixed to a stop valve immediately on the top 
of the boiler. It was possible with this arrangement to see 
how the valve would work under varying conditions. The 
stop valve required about six turns to open it completely. 
When closed it could be opened one turn before any steam 
passed through it. The second turn of the handle would not 
open a fifth of its maximum opening because of the circular 
form of the orifice. As a fact, when slowly opened it took 
about three-quarters of a turn of the stop valve-—after the 
first complete turn—to allow sufficient steam to pass so as 
to close the flap valve. When the stop valve wheel was 
turned quickly, it only required about half a turn to close 
the flap valve. Pressure appeared to play an important part 
in connection with the point at which the flap lifted. As 
the pressure fell, which it was allowed to do, the stop valve 
had to be opened farther and farther in order to close the 
flap. 
a experiment to try and imitate a bad burst in a steam 

ipe was then tried. A wooden plug was tightly knocked 
into the steam outlet of the valve box—so tightly, in fact, 
that when full steam pressure was turned on no steam 
escaped past the plug. The plug, which was held captive by 
a chain, was then knocked out of the valve-box, and the full 
flow of the steam suddenly permitted to pass. There wasa 
loud report, and the valve closed instantaneously, only an 
inappreciable quantity of steam actually getting through the 
valve before the flap closed. Indeed, though we examined 
carefully, it was difficult to see that any steam escaped 
at all. 

Our investigations led us to believe that, under the condi- 
tions, and with the pressure mentioned above, the valve will 
close if full bore be suddenly given to the steam pipe. With 
a leak of steam considerably less than this, but at the same 
time quite sufficient to do damage in a confined space, the 
valve would seem not to work at once; in fact, if the rush of 
steam were not enough to lift the valve it would remain 
open, and we can conceive that serious results might ensue. 
The inventor appears to have appreciated this, and it is on 
this account that he proposes to have the wire or chain 
attached to the weighted lever. It is intended that this 
wire or chain should led to a convenient place for being 
got at in case of emergency, but at the same time shall be 
protected to prevent its being tampered with when everything 
is all right. 

The foregoing sets out how the valve acted under the con- 
ditions we have detailed. How it would behave in a heavy 
sea, and whether it would find favour with marine engineers, 
are points on which there may be some doubt. 
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ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: I. T. Ham- 
mond, to the Victorious ; William A. Howlett, to the Pembroke, 
additional, to be detailed for duty in the Grafton, _Hagineers, 
R.N.R.: F. 8. Riley, F. Westmoreland, A. D. Macnicoll, J. M. 
Glen, T. Sadler, and E. 8. Shea, all appointed to the Duke 
Wellington, additional for instructional course for engineer officers, 
R.N.R. at Portsmouth, commencing October 3rd, Assistant 
neers: Lionel M. Hobbs, Walter R. Parnall, Arthur E. ane 
G. H, Elgar, to the Vivid, supernumerary, to date Sept. 1g 

robationary assistant engineers, John C, Talbot, Percy 4 
Charles J. R. Campbell, Leslie Robbins, 
Wyler, Frank A, Clayton, George R. Martin, William I. Mitchell, 
labe Hamilton, Leonard W. Curgenven, Edwin Cole, John the 
Hockin, Harry E. Read, William S. Mann—all to be lent to ivt. 
Royal Naval College for a course of study, commencing October : 
Inspector of machinery : William H, Davie, to the Royal Arthur, 
additional, 
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LING MACHINE 


THE ATLAS ENGINEERING COMPANY, MANCHESTER, ENGINEERS 


~ 


DOUBLE-GEARED VERTICAL MILLER. 


Wz illustrate an improved form of vertical miller, double- 
geared, which has been designed by the Atlas Engineering 
Company, Levenshulme, Manchester. In this tool the 
spindle is of steel, 4in. diameter, one in hard gun-metal 
bearings, and provided with adjustment for wear, and having 
a vertical setting of 10in.; and there is also an adjustable 
stay with the cutters. The circular table is 30in. diameter, 


whole pipe and its wrappings were then eatirely surrounded 

with a wooden box, having its ends cut to fit round the pipe. 

This box was then completely filled with the bitumen used in 

laying cables on the solid system. On turning on the water 

it was found that the means adoptei were successful, and 
| although the pipe leaked to a substantial extent, it was quite 

usable. The supply of electric light was re-established at 
| 4.15 a.m. on the following morning, after having been in- 
| terrupted for 10} hours. 


and has radial slots, and a special feature is that the driving- | 


table is encased, and the worm can be thrown out of gear by 


excentric, thus enabling circular work to be set very rapidly. | 


The cross traverse is 3ft., the Jongitudinal traverse 3ft., and 
the machine admits work 30in. in height. The distance 
from the centre of the spindle to the column is 3ft. The 
countershaft is self-contained, with four changes of speed 
and eight changes of feed. The machine weighs, approxi- 
mately, 44 tons. 


THE DISASTER AT THE MANCHESTER COR- 
PORATION ELECTRICITY WORKS. 


Ar about 6 p.m. on Tuesday, the 19th inst., a belt broke 
on one of the 400-horse power sets. There are twelve of 
these sets, comprising side by side compound-condensing 
engines, running at a speed of about cighty revolutions per 
minute. They drive 240-kilowatt dynamo machines by 
means of leather link belts, the drive being shortened by 
means of jockey pulleys. Ten sets were running at the time 
oftheaccident ; noneofthem were overloaded. The belt on one 
of the sets broke half way across; the dynamo was switched 
out, and the steam shut off at the stop valve, and the vacuum 
broken ; but before the steam valve could be shut the broken 
portion of the belt carried away the governor inits entirety, and 
the engine, having full steam with no load, immediately raced, 
attaining a very high s . Simultaneously with shutting 
off steam the stress on the fly-wheel caused it to burst, and in 
so doing it wrecked the engine next to it, the fly-wheel of 
which was in the same plane as the first one which broke. 
The fragments of both fly-wheels were thrown to considerable 
distances, and owing to the t strength of the building, 
they glanced off and Predict — ll situated at some distance 
on either side of the engines, as well as what was directly in 
what might be expected to be the line of flight. Consider- 
able damage was done to the building, the roof, and other 
plant, the two engines and the dynamos which they drive, 
together with their jockey pulleys, were completely wrecked. 


The engines were fitted with automatic knock-off for excess 
speed, but owing to the carrying away of the governor this 


was, of course, of no avail. The supply of light was wholly 
interrupted on account of the steam and condensing water 
Pipes being disabled. The steam ranges are in complete 
duplicate, but the steam connections to the engines were 
smashed, one on each range, so that both were discharging 
live steam through a Tin. pipe. The condensing water range 
comprises a 20in. cast iron pipe not in duplicate. This had a 
triangular hole about 4in. across knocked in it, and a length 
of about 10ft. was completely shattered, though the pieces 
held together. Three of the engines only were arranged to 
work with atmospheric exhaust, and even this exhaust pipe 
Was smashed go as not to be available. 


Blank flanges were rapidly fixed on the branches to the 
engines, and the two steam pipes got under steam, but the 
supply could not be re-established owing to its being impos- 
sible to tun the engines non-condensing. It was therefore 
necessary, in some manner, to repair the con- 


densing water pipe; the means opted may be of interest. 


As already stated, the damaged pipe was a cast iron one 
fon 20in. in diameter. Some stout asbestos millboard was 
tst laid over the hole and over the worst cracks, this was | 


WARD CLUB ROOMS. 


Av the Library Association Congress an Manchester, on 
the 6th inst., Sir William H. Bailey read a short paper 
entitled, ‘The Ward Club Room.” The proposal he makes 
in this paper is that ward clubs shall be erected and main- 
tained at public cost. The club would consist of a room to 
be used by ‘‘ the adults of both sexes,” and would be supplied 
with papers and magazines, small tables and table games, and 
so as to “obtain the sympathy and be in touch with the dis- 
trict’’ Sir William suggests that two working men should be on 
the committee of management. The author remarks that 
public opinion, which of late years has always preceded legisla- 
tion, appears to have accepted the idea that any new departure 
which is beyond the purse of the single individual may be 
brought about by money taken from the public purse. 

“Every man,” he says “ cannot afford to have a good hese, 
or even a bath, or garden, or make his own gas, and electric 
light or even water supply,” but that by co-operation and 
expressing a wish in conjunction with his neighbours to have 
these commodities of comfort and necessity, ‘‘ they are now 
willingly provided by enlightened municipalities.” His belief 
is that if his proposal meets with the approval of those who 
would “ takean interest and desire to improve the condition of 
theirneighbours,” ward room clubs will soon be erected. The 
silence maintained in the existing public reading rooms is not 
regarded by the author with favour. The working man, after 
a hard day’s work wants a chat with his friend, a smoke and 

/arest. ‘ We know and he knows” where the most sociable 
place in the ward is, “it has an open door and temptation 
| inside,” and in its snug inside “silence” is not enjoined. 
Existing reading rooms would only be suitable in very few 
| instances to be converted into such rooms as are suggested, 
| and the proposal is to erect new buildings either separately 
| or in conjunction with the model dwellings which are being 
| put up in some towns by the municipalities. In the opinon 
| of Sir William Bailey, the benefits to be derived from his 
| suggestion are too obvious to need naming in detail, and he 
only mentions one—the employment cf leisure. He looks 
| upon it as a great advance if we can only rationalise the 
| means of spending leisure time. ‘This means civilisation, 
| and is the standard between one man and another.” Of 
| course, opposition is looked for, but then Sir William remarks 
| that there were objectors to “the creation of public bathsand 
wash-houses, and free libraries and public parks.”’ 


| 
| 
| 


| THe BirkBeck LiveRARY AND SctENTIFIC INSTITUTION.—The 
calendar for the session 1899-1900 of this useful institution has 

| just been issued. The syllabus for the session contains classes in 
| mechanics, machine” construction and drawing, steam and the 
| steam engine. In connection with the steam classes we observe 
| that arrangements have been made with several firms in the 
neighbourhood for the engineering students to out complete 
tests and experiments on engines and boilers of various types, also 
on gas and oil engines, The results of the various tests will be 
tabulated and analysed in the class-room, and the tive faults 
noted. Students will thus have the advantage of being able to 
out tests on engines under ordinary practical working con- 


pee bound round with the tape used for insulating electrical | ditions, Periodical visits will be made during the session to engi- 
Joints, then with canvas, and finally with spun yarn. The neering works.and manufactories of interest, 


THE “STANDARD” OIL SEPARATOR. 

Tue difficulty of freeing the condensation water from 
steam engines from grease so as to render it suitable for 
being fed back into steam boilers or for manufacturing pur- 
poses, is one for which there have been many attempted 
remedies, but only few have survived the test of continual 
usage under ordinary working conditions. The appended sec- 
tional engravings will assist in explaining the action of the 
“Standard ” separator, which has now been in use for a con- 
siderable time, and, we understand, with excellent results. 
The dimensions given are those of an apparatus sufficiently 
large to deal with the exhaust from a 200-horse power engine, 
but much larger separators—up to 1200-horse power are 
now at work. The modus operandi of the apparatus 
is as follows:—Upon entering the chamber the exhaust 
steam expands in the separator and is led downward 
by a deflector to the surface of a layer of water, on 
which the grease carried over mechanically is deposited. 
The sudden expansion of the steam and its co uent reduc- 
tion in temperature also tends to liberate hee mi 8 of grease, 
which at a higher pressure and temperature remained in a 
gaseous state. These molecules of grease are attracted and 
held by the water at the bottom of the separator, and the 
steam now travelling much more slowly during its expansion 
in the separator is broken up into numerous channels by 
vertically-placed angle iron bafflers to which any remaining 
grease adheres, and act as channels conducting the grease, 


SECTIONAL PLAN 


and a little condensed water, to the well at the bottom of the 
separator, whence the greasy mixture is allowed to pass 
away by the overflow pipe. When connected with a con- 
densing engine, being fixed between the cylinders and the 
condenser, a vacuum is maintained in the separator, and no 
overflow or outlet of grease could take place against the 
pressure of the atmosphere without mechanical assistance. 
To overcome this difficulty a small belt-driven pump is em- 
ployed for drawing off the overflowing grease and delivering 
it into a tank, where the oil rises to the surface, is skimmed 
off, and if desired can be used again. The inventor of the 
separator is Mr. W. J. Baker, and the makers are Baker’s 
Patent Appliances Company, Limited, Huntriss-row, Scar- 
borough. 


EXPERIMENTS ON THE THRUST OR LIFTING 
POWER OF AIR PROPELLERS.* 
By WILLIAM GrorGE WALKER, M.I.M.E, A.M.1.C.E, 


Tue author's previous experiments on air propellers, published in 
the ‘‘ Proceedings” of the Institution of Mechanical Engineers of 
1897, dealt principally with air-propeller ventilating fans used for 
general ventilating purposes, e — paper treats with the 
thrust or lifting power of air propellers, and have been carried out 
at his laboratory during the past few months at 47, Victoria-street, 
Westminster, and at the Experimental Works, Bath. Experiments 
were made with propellers of 2ft., 3ft., 4ft., and 5ft. in diameter, 
and tried at progressive speeds up to a tip speed of 20,000ft. per 
minute. The following laws were proved for a tip speed up to 
15,000ft. per minute :—(1) The thrust varies at the square of the 
—< ; (2) the thrust varies as the disc area of the proper i (3) 

e horse-power varies as the cube of the speed, and for small 
angles as the square of the pitch angle. 

convenient way of comparing the performance of the air 
propellers is in terms of thrust or lifting in pounds per horse-power, 
this factor, i.¢., the thrust divided by the horse-power was found 
to vary inversely as the tip speed. In the case of the particular 
propellers tried a thrust of about 151b. per horse-power was ob- 
tained at a tip speed of 15,000ft. per minute, which would be equi- 
valent to thrust of 30 Ib. per horse-power at tip speed of 7500ft. per 


* British Association, Dover.—Section G. 
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minute, The blades were also tried at different pitch angles 
varying from 5 deg. to 35deg. It was found that at tip speed of 
about 15,000ft. per minute the efficiency of the propellers com- 
menced to break down, and that the thrust or lifting power fell off 
rapidiy in proportion to the power. This phenomenon appears to 
be somewhat similar to that noticed by Mr. Parsons on the Turbina, 
where the small screw propellers broke away from the water at 
high speeds, known as cavitation. 

‘The author is now carrying out an extended series of experi- 
ments on an air propeller 30ft. in diameter, The experiments are 
being carried out in a large shed situated on the Thames Embank- 
ment, Westminster. The propeller has been made as light as 
possible, and for reasons of strength and lightness a Mangin 
type of propeller was adapted of four blades, the blades being 
hxed one behind the other, and connected together by diagonal 
struts and.ties ; the blades are 3ft. apart, and 90 square feet of 
area each, or a total area of 360 square feet. A pair of blades 
are thus, from a structural point of view, similar to a ‘‘ warren or 
lattice” girder supported at one end, the respective blades of one 

ir constituting the upper and lower flanges of the girder ; there- 
ore, when the propeller is exerting a thrust, the members of one 
blade wi!l be in compression and the other in tension. The blade- 
frames are made of solid drawn steel tubes of best quality, and of 
different diameters and gauges ; the tubes are joined together by 
brazed sockets. The four-bladed propeller of 360 square feet of 
surface is remarkably light, only weighing complete about 140 1b., 
and is strong enough to maintain a thrust of 1000 1b. The shed 
is about 200ft. long by 70ft. high and 70ft. wide. The propeller is 
mounted on a horizontal shaft tin. in diameter, and driven by a 
portable engine of 35 indicated horse-power by means of a belt. 
Tae thrust is registered by means of a Salter’s balance reading up 
to a 1000 Ib. pul!. The brake horse-power absorbed by the pro- 
peller is obtained by removing the propeller from the shaft and 
substituting a dynamometer, and running the engine under similar 
conditions. The surfaces of the blades are of canvas. The pro- 
pellers are being tried at progressive speeds, and with different 
— and arrangement of area of the blades, also at varying 
angics. 

A report on these tests will be communicated at a later date. 
The eaperimental data regarding the action of large air propellers 
is very small, and in view of tke problem of airial navigation it 
was felt that reliable experiments regarding the lifting power of 
large aic propellers would be valuable, and the author was re- 
quested by a friend to carry out and record the experiments. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ENGINES FOR ELECTRIC TRACTION. 

Sir,—In your issue of the 15th inst. you have a leader calling 
attention to the proportions of the engines which were offered to 
the Glasgow Corporation by the E. P, Allis Company, Milwaukee, 
and you ask why crank shafts and bearings of such large dimen- 
sions are proposed by this well-known firm of American engineers. 

As I have given some study to the matter in question, I take 
advantage of your invitation, and offer the following remarks for 
your consideration. Briefly, I believe that the explanation lies 
almost entirely in the fact that with a dynamo there is usually 
a large magnetic pull, if the armuture is not exactly central 
with its magnet poles, Hence, when au armature is fixed direct 
on to a crank shaft, this m-gnetic pull must be allowed for in 
addition to the weight of the various parts. 

For instance, if, owing to wear of bearings, the centre of an 
armature is, say, ;';in. below the centre of its magnet poles, the 
magnetic attraction of the poles round the lower half would 
greatly exceed that of those round the upper half, producing a 
large downward force, which would be additional to the weight 
of the armature, fly-wheel, shaft, &c. 

In the specification of a well-known firm of electrical engineers 
issued within the last six months for a 600-kilowatt machine 
running at ninety revolutions per minute, this pull was given as 
eighteen tons for a deviation of ,';in. in the centres, : 

Assuming that the magnetic pull is pro rata with the output, 
the downward force in the case of the Glasgow 2500-kilowatt 
dynamos, for a deviation of 7;in. would be 75 tons. In your cal- 
culation you take the weight of the armature, shafts, cranks, 
&c., as 90 tons, and the fly-wheel as 90 tons, making a total weight 
of 180 tons. If this be now increased by the above-mentioned 
magnetic pull, viz., 75 tons, the total load to be carried by the 
two bearings becomes 255 tons, or 127 tons per bearing. 

Thus with bearings 34in. diameter by 54in. long, the pressure 
per square inch is = : = 157 Ib., which figure is quite in 
accordance with the American allowance of 150 lb. per square 
inch for such shafts, and with the English allowance for the shafts 
of large Corliss mill engines. If the deviation exceeded ,';in. 
the pressure on the bearing would be still further increased, and 
j'sin. is not an extravagant allowance for the wear of very large 


ngs. 

Turning from the consideration of the bearings to that of stiff- 
ness of the shaf:; itself, here egain the condition of magnetic pull 
is of primary importance, as a very slight deflection of the shaft 
causes additional load, and every slight increase of deflection 
greatly magnifies the load. 

In the summer of 1898 I visited the States, and inspected a 
considerable number of engines driving direct-connected generators, 
and as just prior to my visit I had had to decide the sizes of the 
principal details of two large horizontal engines for direct-con- 
nected generators, I was specially interested in comparing, 
wherever possible, the sizes I had decided upon with those | 
found in the States. ‘To facilitate comparison I give the sizes of 
two American engines and one English engine in parallel columns, 
The sizes [ fixed were, with the exception of the crank shaft, the 
result of my experience in connection with English Corliss engines 
for mill purposes, and as, I believe, they fairly represent good 
English practice, I have headed the list of them ‘‘English design.” 


P.rt English Allis Watts Camp- 
aes design. engine. bell engine. 

Cravk pin, inches.. SxS 8x8} 
Crosshead pin, inches... 7x10 . 7x74 
Piston rod, inches... .. 6 .. 

Crank. shaft necks, inches 18 x 36 18 x 36 18 x 32 


A perusal of these figures will show that the parts designed in 
accordance with English practice are—except as regards the 
crank shaft, which in the case mentioned was above ordinary 
practice for the reasons already stated—quite satisfactory for 
engines with direct-coupled dynamos, 

The fixing of a dynamo on to the crank shaft of an engine 
does not cause any greater stress on the crank pin, connecting-rod, 
and reciprocating parts, than if the power were taken from the 
engine by ropes at the rim of the fly-wheel, nor does the fluctua- 
tion of load, which occurs with tramway and railway work, render 
necessary any increase in the size of parts, providing these have 
been designed for the latest cut-off which the valve gear can give, 

There is, however, one part to which special attention must be 
paid when an armature is fixed direct on to a crank shaft, viz., 
the connection of the armature to the fly-wheel. If the wheel 


and armature are simply keyed on to the shaft, there is a 
probability that the immense, though perhaps only momentary 


forces, brought to play in the case of a short circuit, transmitted 
as es | would be through the armature and fly-wheel keys, and 
through the portion of the shaft between them, would, at least 
cause some damage to the keys, hence steps should be taken to 
revent the transmission of such forces through the shafts and 

eys, by either forming the armature direct on to the fly- wheel 
rim, as in a Ferranti alternator, or bolting the tly-wheel direct to 
the armature, the bolts being fixed as near as possible to the 
circumference of the armature. 

The force which will be applied in the case of a dead-short 
circuit depends, I believe, on many circumstances, as also does 
its duration, which in all probability would be short. With a 
view to obtain a basis of calculation for the strength of the 
connection between a fly-wheel and an armature, I have consulted 
with several leading electrical engineers, and have concluded 
that the fiy-wheel and armature connection should be suftliciently 
strong to permit of the fly-wheel being quite safely brought to 
rest from its normal speed in the period of one second. 

It is, of course, highly improbable that a wheel would be brought 
entirely to rest in this time, as even if the short circuit were 
maintained, the resistance to turning would diminish rapidly as 
the speed fell, but it is quite possible for power to be absorbed 
from the tly-wheel at (iis rate for a short period, 
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In the accompanying diagram the vertical ordinates represent 
the energy contained in the fly-wheel, whilst the horizontal dimen- 
sions are seconds. So long as the engine speed remains steady, 
the energy in the wheel is practically constant, and the straight 
line portion cf the diagram would be formed. If we now suppcse 
that at A a short circuit occurs, and is maintained for a short 
fraction of time until a fuse burns, or something gives way, the 
load would, for this short time, ba very greatly in excess of the 
power in the cylinders, and there would be rapid absorption of 
energy frcm the fly-wheel, therefore a corresponding drop in speed. 
This is illustrated by the heavy lines from A to B, At B suppose 
a fuse burns, consequently the load would be entirely thrown off, 
the result being a rapid increase of speed, and therefore of energy 
in the fly-wheel. The line then would rise from B to some point 
C, the height of which would depend on the accuracy cf the 
governor control. If the direction of A B is continued, it would 
reach the zero line of no speed at C, and the effect of the short 
circuit for the period it was imposed may be conveniently 
expressed as equivalent to stopping the fly-wheel in one second. 

In a specification issued not very long ago by the engineer of 
an important town in the North of England, it was stipulated that 
the connection between the armature and fly-wheel must be of 
sufficient strength to permit of the stoppage of the wheel in one 
revolution, This was ridiculed by many people at the time, but 
seeing that the engines were of the slow-speed type it would 
appear from the foregoing that the stipulation was a reasonable 
one, although perhaps it might have been better expressed. 

One point which, perhaps, should be added is that the magnetic 
pull previously mentioned does not occur with all types of machines, 
as, for instance, in the Ferranti machine, where the vertical sides 
cf the armature run between the vertical faces of the pole pieces, 
With such machines the engine crank shafts can assume ordinary 
dimensions. CuHas. Day, 

Hollinwood, 19th September. 


STANDARD SCREWS. 


Sin —The leader in your issue of September 22nd on screw 
gauges is, in my opinion, misleading in its tone, and in some 
respects unfair to the Committee of the British Association. It is 
evident you have misunderstood this matter. The second com- 
mittee was appointed to complete the work of the first committee 
which originated the B.A. screw threads, 

It was found in practice that gauges made by various makers 
from the directions contained in the first committee’s report 
differed so considerably among themselves that the complete 
interchangeability of B.A. screws made by different makers 
could not be obtained. ‘I'he work of the second committee was 
to provide and certify to the accuracy of one or more sets of 
standard gauges of extreme accuracy to be deposited with the 
Standards Department of the Board of Trade, and to which 
secondary standard gauges used by manufacturers or buyers of 
B.A. screws could be referred and checked. 

It is difficult to understand how atyone who is experienced in 
constructive work in which small screws are employed, can state 
that small screws are not subjected to so great strains as the 
larger screws used in general engineering practice. Everyone 
knows that the contrary is the case, and that small screws are 
much more likely to be overstrained, twisted off, or their threads 
stripped by being forced by the screw driver, than is ever the 
case with larger screws worked by a spanner. In electrical work 
small screws are greatly used in apparatusin which they are 
subjected to continuous vibration particularly where alternating 
currents are used, and in such case3 it is difficult to lock the 
screws by locking washers or check nuts, everything depends on 
the accurate fitting of the thread. 

You seem to think that the Committee are to blame in having 
the gauges made for them by Messrs. Pratt and Whitney, an 
American firm, and that the work ought to have been carried out 
by an English firm. In this you are mistaken, A great deal of 
valuable time was taken up in attempting to persuade EKaglish 
manufacturers to undertake the work. They were more than 
once invited, but refused to undertake it within reasonable limits 
of accuracy. 

One interesting point brought out by the labours of the Com- 
mittee is hardly noticed by you—namely, that it is much easier to 
produce not only standard gauges, but accurately-made screws of 
the truncated form of thread used by the Americans, called the 
Sellers thread, ind which has been recently adopted by most 
European countries, than it is to produce accurate gauges, taps, 
dies, or screw plates of the Whitworth or B.A. form, both of which 
prescribe the rounding-off of the bottom and top of the threads. 
It is in the correct production of the prescribed rounding that the 
difficulty lies. The rounding is desirable, asit undoubtedly adds 
to the strength of the screw, but it is a question whether this 
advantage is not too dearly bought by the difficulty in making 
screws with such rounded threads satisfactorily interchangeable. In 
spite of the fact that the Manchester firm of Whitworth has 
practically supplied the equivalent of National Standard gauges to 
the Whitworth thread, engineers experience considerable difficult 
in purchasing studs and bolts screwed to so-called Whitwort 
standards which are sufficiently interchangeable. 

Another interesting point is that at the Zurich Conference, as I 
have stated above, most European countries have adopted the 
the Sellers form of thread. The vee is, I believe, throughout 
the same as the Whitworth, but the angle is 60, with flat bottom 
and top, in place of the Whitworth 55 with rounded bottom and 
top. It may be that we English engineers will be forced to 
adopt the angle of 60, but [ think this would be regrettable. I 
believe it can be shown that the angle of 60 is far too obtuse for 
small screws, or indeed for any screws which are intended to be 


screwed into plates of metal the thickness of which is less than 


the diameter of the screw at the bottom of the thread, Prob; 
the angle of 55 used by Whitworth is better that 60 for ably 
screws, and that of 474 adopted by Professor Thury and by 4° 
original B.A. Committee is still better for small screws, > “° 

This question is of such great importance to mechanj 
engineers generally that I think the Institution of Mecha, al 
Eagineers ought to co-operate with the Screw-gauge Comaniee 
to determine this interesting question. ” 

September 23rd. A MEMBER OF THE B.A, COMMITTEE 


Perhaps you may consider the opinion of one who hes 
more than thirty years used small screws worth publication,” 

I have read the report of the British Association Committee and 
your article, with which in the main I agree, This standard sera 
1s an old story, and, after all, amounts to very little, | have been 
engaged for many years, as I have said, in the construction t 
clock work of various kinds, models, electric arc lamps, or ne 
correctly, parts for them, and various other forms of mechanism, 
all involving the use of screws from ,!,th of an inch in diameter = 
to about jin, I buy nearly all my screws in Birmiogham r 
assorted lots, I find them all strictly interchangeable, and | have 
never had any difliculty myself with them, nor have | had ap 
complaints. In certain cases it is necessary that the screw should 
be a tight fit. Most of my work, like that of all clock makers, jx 
of brass with steel screws. I have to drill and tap the holes, and 
whether the screw is to be a tight or a slack fit depends on the wa 
in which the holes are tapped ; that is to say, on the ckill of th, 
workman. Now [see that the British Association is very anyioys 
to get the screws and, I suppose, the taps, right. But it matters 
next to nothing how accurate these are, unless the workman js 
equally accurate, and here I raise the point, if the man is a good 
man you will always find his screws fit, and if he isa bad work. 
man all the care in the world in working to standard threads will 
be of no use, That is my experience, I pit it against theory, and 
I have yet to learn where I am wrong. : 

Now there is another class of work, of which I have done g 
little. I mean screws which engage in arcs or sectors, such ag 
are used in telescope mountings, with which I am familiar, | do 
not mean the excessively accurate mountings needed for transit 
and declination instruments, but those needed for the telescopes 
so much used by amateurs, and which have to be right to a couple 
of seconds or so of arc. Now this kind of screw has to be cut 
according to circumstances. They are not interchangeable, and 
need not be, I cut mine on a small lathe. The nut of the leading 
screw is kept up by a strong spring to a bearing on the screw, so 
that there is no back lash. ‘he nut is long, and the screw eight 
threads to the inch. The nut takes 2in. of it, so that the errors 
are divided up pretty fairly ; and | can cut screws up to l¥in, 
long, which are really beautifully true. 

The fuss that is made about taking the tops cff the threads and 
the angle is all nonsense. Nothing more is wanted in smal! screws 
than that they shall hold the work in place. Of infinitely more 
importance is the fit of the steady pins—a matter about which the 
electrical instrument makers are wholly ignorant. A screw should 
never be called on to play the part of a steady pin. Much of the 
fuss about screws has originated with the makers of ameters, 
volt meters, and such like. I have heard them complain that the 
screws would not keep tight ; not likely when there were no 
steady pins. Now if the British Association Committee had tried 
to standardise steady pins, they would have done good work, or 
at all events, work in the right direction, but evidently they do 
not, | suppose, know what a steady pin is. 

It may be quite right to have a standard set of screws made and 
locked up. they will be about as useful as the standard of length 
in the floor of the Guildhall. 
scales all standardised / 

As I understand it, the British Association seem to think that 
small screws are submitted to very heavy stresses, ‘hey are sub- 
mitted to very small stresses indeed, as far as the action of tae 
instrument or mechanism is concerned, as, for example, in secur- 
ing the cocks of a watch. But delicate screws may very easily be 
strained and spoiled by incompetent workmen. | never saw an 
amateur yet—and | have had dealings with dozens of them—who 
did not screw up too tight. But no amount of care in the con- 
struction of screws will get over this difficulty. 1 have had plenty 
of electrical repair jobs todo, No steady pins and strained screws 
the rule. Some of the worst workmen in the world, | suppose, 
make these things, 

Clerkenwell, September 25th. 


Why don’t we have our rules and 


Deap Beat, 


A BRITISH ICE ASSOCIATION, 


Sir,—In view of the increasing importance of the refrigerating, 
cold storage, and ice industries, it has been resolved to forma 
British Ice Association to promote these trades, to benefit and 
safeguard the interests cf members in all matters affecting their 
business welfare, and to enable members to meet periodically and 
to correspond, and to facilitate the interchange of ideas respecting 
improvements in the means of producing cold and the applications 
thereof, and to publish and otherwise communicate information on 
such subjects. It is suggested that all British subjects having 
a real connection with the refrigerating industry, with the keeping 
of cold stores for the use of the public, and with the ice trade, 
should be eligible as members, and that provision should be made 
for associate and honorary members. The scheme has already 
gained strong support, but as some of your readers may not have 
heard of the proposal | shall be glad if you will kindly permit me, 
through the columns of THE ENGINEER, to invite any such to 
communicate with me at the subjoined address. 

THE Eprror Cold Storage, Hon, Sec. 

19, Ludgate-hill, London, E.C., September 25th. 


RAILWAY PROSPERITY AND WORKING COSTS. 


Sin,—Your article of the 15th inst. emphasises the greater 
prosperity of British as compared with American railways, but 
apparently does not indicate that a statement of net incomes earned 
under different conditions affords inadequate data for comparing 
the costs of effecting a given service. 

In this country we are dealing with expanding traffic by increas 
ing the train mileage, and since there are no important fluctuations 
in rates the gross returns show a satisfactory enlargement, but the 
working costs increase still more quickly because labour is more 
highly renumerated, though it yields no increasing duty. ‘Thusin 
1897 an advance of 5 per cent. in the passenger journeys and tonnage 
of goods necessita an increase of 5°8 per cent. in the cost of 
working. On the other hand, the prosperity of American Railways 
has actually increased during recent years, whilst rates have been 
reduced from parity with English charges to about one-fifth of a 
penny per ton-mile—the Chesapeake and Ohio Railway returns its 
average rate for all classes of goods at 0°21d. per ton-mile, and that 
for coal at 0°15d. perton-mile. Concurrently with these reductions 
the rolling stock has been re-modelled, so that a standard American 
freight engine has more than double the boiler power of an average 
British goods engine, and the carrying capacity of each freight car 
varies from 30 to 50 tons. ; 

The claim thatsuch enginesand cars wi!] reduce the cost of working 
British mineral traffic by 30 per cent, and 15 per cent. respectively, 
does not appear to be ¢eriously contested, but it is alleged that 
British railways must adhere to the smaller units because ter- 
minal facilities are adapted thereto. The magnitude of the inter- 
rests involved indicates that the re-modelling of terminals demands 
the urgent attention of railway managers, for in the year 1897 the 
mineral tonnage, apart from general merchandise amounted to 


266 ,9C0,000 tons, which apparently required the working of 90,000,000 
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in miles ; the average costs of the three items of expenditure most 


train 2 the gross weight moved are as follows : — 
directly per Per annum. 
train mile. 
i stion of wagons capable r rty- 
of fourteen tons will the existing loco- 


each wich ith an equal volume of traffic with a reduction of 15 
motives whilst if the repair of each large 


Saoggrs twice as much per mile as a standard eight or 
Ww 


the cost for an cqual tonnage transported will be 
A saving of ipwarde of £830,000 annually is 
parts prac ticablein the cost of locomotive power and maintenance 


increasing the capacity of the mineral wagons, 
i of £536, ) may be expected in the cost 
on repairs, If savings are capitalised at the rate of 
of bing per annum, an expenditure of upwards of 45 millions 
y tin js seen to be justifiable if necessary for the replacement of 
wagons and terminals. J. D, TWInBeRROW, 
“3 Mosley-street, Newcastle-on-T'yne, 

’ ‘September 20tb. 


GREAT WESTERN RAILWAY SPEEDS—UP ‘“DEVONIA, G.W.R. 
ive below a detailed timing of the new up train, 
he year round, from Exeter to london—194 miles— 
without a stop. It is due to leave Exeter at 12.0 noon, reaching 
Paddington at 3.50 p.m.; there will be five minutes’ acceleration 
next month, however, when the departure will be at 12.5 p.m., 
the arrival time being 3.50 p.m, as before. I trust the times will 
be of interest to many of your readers. The driver Warren and 
fireman Richards both deserve —_— for the fine running through- 
out, and the company for the clear road, 

Up“ Devonia,” Exeter to London.—July 19th, 1899. 
Siin., 8 bogie, Wellington,” No. 3028. 
Engine tons behind the tender. 
Weather—Fine, calm, and dry. 


sin,—l g 
running all t 


tual 

Stations. Mis. Chs. Speeds. 

ston (at. David's) .. 198 75 .. 12 0 .. 12 0 6 
Junction .. 192 52 .. —- . 2 3 38 21°8 
Stoke Canon .. 100 41 12 6 34 43°2 
of 5 — 212 54°4 
Tiverton Junction.. .. 179 219 12 21 4 32°4 
Whiteball Tunnel Siding .. 174 1 12 26 12 37 45°0 
Pugham Crossing... 63 — 12 29 22 56°4 
Wellington... 170 12 30 45 67°2 
.. @. = 12 31 48 
Victory Siding to 10 2 23 56 
Norton Kitewarren 165 12 34 41 76°0 
Taunton West (loop) .. .. 168 20 .. 12.88 12 87 10 46°5 
Taunton Bast — 12 5810 
ch Junction .. Wo 243 7 
Bridgwater .. .. .. -. Wl 43 .. 123 52 12 51 13 63°2 
Pottery Sidio, 12 54 62°8 
Righbridg: 12 is 12 57 14 62°9 
Brent Kuoll .. .. .. 44 1 0f0 45°8 
UphiliJunctioa .. .. 188 5 16 1 7 46°0 
Worle Junction .. 185 1 10 
Fisx Bourtun.. .. .. .. 124 22 122 16 56°5 
South Libarty Siding .. .. I2L 8 25 32 59°5 
Portishea i Junction 120 27 1 2614 60°U 
Malago .. 68 - 1 26 48 58°2 
Bedminster .. .. .. MD 382 - 12715 51°6 
Pylle HillJunetion 57 1 26 1 28 25 35 4 
Marsh Junction .. .. .. 66 a2 1 30 43 23°2 
Bristol E. Depot Dn. Yard.. 182 5 24°7 
Bristul East Depos 1 32 1 32 44 
dt. Anne's Park .. 56 1 33 16 29°5 
Keynsham .. .. .. .. MS 50 1 37 18 49°3 
Tiverton Tunnel .. .. 100 31 142 6 
Westinorclaud West .. .. 107 46 14412 .. 47°38 
Bathamptm .. .. .. 104 48 1 48 53 37-6 
Farleigh Down Siding.. .. 102 79 15055 47°6 
x Tunnel East .. .. .. W 8 156 5 43°3 
Thingley Junciion 1 59 39 51°38 
Chippenham .. .. .. .. 98 76 28 2157 BGT 
Langiey Cros iug.. .. 53 2 830 49°8 
Matfurd.. .. .. &9 72 2 635 53°8 
Incline .. 22 2 12 30 45°9 
cotton Bassett .. .. .. 82 70 _ 215 24 49°7 
.W.Junciion .. .. 78 42 2 20 19 56 9 
2 23 22188 .. 56°9 
Highworth Junction .. .. 28 2 22 37 56°4 
parte — « 227 88 58°0 
Crossing... — ee 23010 .. 
-- - 283388 .. 
63 7L 28517 .. 50°7 
antage 2 41 61°5 
Foxhul Junction 58) 56 2 45 23 57°5 
Didcot East Junction 2 46 59 36°3 
Moretou Uutting 66 250 10 37°2 
43 387 253 3 49°2 
Goring 44 66 257 14 52°2 
Pangbourne .. .. 41 44 3 042 56°7 
Scours Lane Junction... .. 37 60 8 437 58°7 
West Junction .. 37 0 3 5 80 
310 37 0 “0 
Siding 34 11 3 10 10 
.. .. 40 316 0 
22 3 20 58 66°7 
Teplw .. .. .. — .. 69 
1 ugley - 82852 .. 58°5 
Wo Londen Junction 2 66 34250 .. 54°1 
Park .. 1 22 345 0 .. 42°9 
Paddin’ 845 33 .. 40°9 
ugton Ow 88 3 47 30 27°7 

Summary, 


Dzlays :—Checked to 15 m. h. at Cullompton nd over T; 
‘'aunton Loo 
a 10 m.h. through Brent Knoll, besides the usual checks pon 
} “4 istol, Bath, Chippenham, Didcot, and Reading. Total time lost was 
min 30 sec, 
Booked tim 2 ; = 50°6 
Actual for journey, speed = 50°6 m. h. 


’ ” ” » = ,, 


?; & average :—Bradninch to West London Junction, 182 miles 
chiins, in 191 min. 10 sec. (net time) = 57°4 miles an hour. 
<uum speed :—82 miles an hour past Beambridge Crossing. 
R. WaLKEY, 


Eating, W., September 19th, 


HYDRAULIC CEMENT IN THE UNITED STATES. 


We are indebted to a correspondent for the followin 
description of an important cement works in the Unite 
States :— 


The works of the James River Cement Company are devoted 
exclusively to the manufacture of natural hydraulic cement, and 
have been for many years in active operation. The late Mr. C. 
Locher, father of the present owners, was the first to find and 
utilise the stratum of cement-bearing rock found in Rockbridge 
County, Virginia, which is now being worked by his sons to a 
continually-increasing extent. The discovery of the hydraulic 
cementing properties of this rock was the result of a sudden 
demand for a cement, cheap and trustworthy, to be used in 
the construction of masonry locks and walls on the James 
River Canal forty years ago, and for which extensive under- 
taking Mr. Locher had the contract to furnish the supply. The 
locks of this canal, long since abandoned, but which in most 
places are sti!l intact, bear ample testimony to the excellent 
quality of the cement, for recent attempts to shatter the masonry 
by explosives resulted in the astonishing indication that the 
mortar joints were as capable of resisting destruction as the stone 
itself, for in many places fracture occurred through the stone and 
across the joint, and what better test of the real value of a cement 
could there be than this / 

The original mill where the first cement was ground was situated 
on the north bank of the James River at the pretty place 
called Balcony Falls, 25 miles above Lynchburg, and about 175 
miles from Richmond, close to the confluence of the North and 
James rivers, A dam across the James River at this point supplied 
water to turbines, and the calcined rock for the mil! was floated 
down on barges from the mines located two miles up stream, 
where the kilns were also located. The business grew and was 
carried on successfully until a — flood a few years ago swept 
the entire mill away, destroyed the dam and much other valuable 
property, and the present owners erected a new mill two miles 
abova the site of the old, and equipped it with all the most modern 
appliances for an increased production of the well-established 
brand of hydraulic cement. By thus changing the position of 
the mill they lost the yarns of water power, but the 
increased consumption of power by the new mill rendered it 
doubtful whether the James River could be depended 
upon at all times of the year to supply what was required, 
so it was decided to put in a steam plant and save the cost of 
a new dam, which would have been excessive at the new location, 
and the change from the old location rendered it no longer 
necessary to convey the burnt rock two miles, for the new mill is 
placed on the north bank of the river directly opposite to the 
mines and kilns. It would have been built on the same side as 


the latter only for facility of transporting the cement away, as the | 


Chesapeake and Uhio Railroad runs close by the works, and a 
siding from the main line enables shipments to be made for the 
east and west quite conveniently. The Norfolk and Western 
Railroad has a station at the little town of Glasgow, two miles 
away, by which the north can be reached. 

The stratum from which the cement rock is mined dips at an 
angle of 45 deg., and is parallel to the contour of a hill which 
rises up at a distance cf 400 yards from the river on the south 
bank, and which, witb a corresponding series of hills on the north 
bank, form the valley through which the James River flows, these 
hills, known as the Blue Ridge, form the eastern spur of the long 
range of that name. The workings are reached by a horizontal 
tunnel about 300ft. long, and wide enough for the mule trains 
which convey the rock to the kilns on the river bank. A right- 
angled turn in the tunnel opens out into a working face 100ft. 
long, and inclined at the angle of the vein to the horizontal, the 
lines for the stone cars run along the lower level, so that the rock 
after each shot falls to a position where it can be easily loaded into 
the cars, which is done by negro labour. The continual mining 
for forty years has exhausted but a small portion of the treasure 
which is contained here, and no apprehension is felt for the future 
as there ic a measureless store untouched. The seam is 12ft. 
thick, but in places narrows down to 8ft., for the top and bottom 
are mixed with shale, which renders it unfit for use here and 
there. The best rock presents a uniform steel-blue appearance 
and is not very hard, as it is easily shattered by sledges. 

The air-compressor plant for operating the rock drills is situated 
at the mouth of the tunnel, also a blacksmith’s forge for sharpen- 
ing the steel ; no difficulty is experienced from water, as there is 
a natural drainage outwards—a very valuable saving for mines of 
this description. The kilns are of the continuous type, 60ft. high, 
and in interior shape rot unlike a modern blast furnace when the 
hearth is replaced by an inclined plane, which causes the material 
to fall towards the eye from which the material is drawn. The 
eyes open towards the river, and the battery of kilns is located 
just above high-water mark, this facilitates the ready disposal of 
slag and clinker. The rock and coal are fed into the top in 
alternate layers, and three days after admission the calcined rock 
appears at the eye. Exhaustive experiments have been made on 
the relative economic values of coal and coke, which resulted in 
the adoption of the former ; for though the use of coal is accom- 
panied by large clinker, the burning seems to be more uniform, 
and the clinker is carefully separated from the calcined rock before 
the latter is sent across the river to the mill. From tests made on 
the cement obtained from both kinds of fuel, it does not appear 
that the presence of sulphur in bad coal materially affects the 
quality. It bas becn found important to reduce the rock to pieces 
which will pass through a 6in. ring before admission to the kiln, 
otherwise lumps with raw centres will give serious trouble in the 
mill, besides diluting the cement with material which has no 
setting properties. The fires in the kilns are continually burning, 
and no time is lost in loading and discharging, as with other types 
of kiln, The calcined rock is, unlike Portland cement clinker, 
when properly burnt of a brownish-yellow colour, and quite 
soft; and its reduction to an impalpable powder is attended 
with none of the difficulties so well known to the 
Portland cement manufacturer, whose material is of such 
comparative hardness. Judgment of the quality at this 
stage is based upon its colour. Underburnt cement bas a 
tinge of the original raw colour, and if the burning has been 
carried too far, the unmistakeable signs of vitrification are present. 
Easy enough as the diagnosis is, the remedy is surrounded with 
difficulty, and no kiln, however well looked after, will give as 
uniform results as the natural cement maker wishes for, and of all 
the ingenious devices which inventors have put forth to overcome 
this difficulty, it would appear from the almost universal use of 
the old type of brick kiln, that it has not yet been improved upon. 
A well devised system of cable haulage spans the river, and 
between the two high towers which support the cables between 
the anchorages and the river banks the skips travel, carrying the 
calcined rock over to the mill, and returning with coal to keep the 
kilns supplied. Thecoalis brought from the West Virginia mines 
by the Chesapeake and Ohio Railroad in freight cars which, as far as 
the writer is aware, are not exceeded in size anywhere else. 
The cable system was one of those in actual use on the Chicago 
drainage canal, and is very complete and efficient. An engine 
placed in one of the towers supplies the power to hoist and move 
the skips across, and by this means the rock is deposited direct 
into the hoppers above the stone crushers placed on the top 
floor of the mill over which the cables . The material is 
reduced by the crushers to pea size, all of which passes over 
screens to extract the fine dust which needs no further reduction, 
the rest gravitates to the burr stones, from which the entiredischarge 
is elevated in chain and bucket conveyors to be deposited on the 
screens again. ‘The reduction is carried down to a point such that 
98 per cent. of the cement on an average will pass though a fifty 
mesh—2500 to the square inch—sieve ; this falls far short of the 
customary fineness of Portland cement, and in the writer's opinion, 


which is supported by many tests of sand mixtures, a very great 
improvement in the quality of the natural cements would follow a 
higher degree of fineness and improve the sand-carrying power 
besides, The univeral comparative coarseness of this over Portland 
cement is doubtless due to the demand of engineers for a cheap 
cement of fair cementing qualities, and as the cost of finer grinding 
is increased in rapid proportion to the degree of fineness, this is 
doubtless the reason why they are content with a coarser material. 
The cement passes from the finishing screens through spouts to the 
packers, on which barrels, jute or cotton sacks, or paper bags are 
placed. The barrels have an up-and-down motion of Zin. imparted 
to them by the plates on which they stand, to pack the cement 
welldown. A barrel thus packed has a gross weight of 285 lb., as 
against 400 1b. for Portland cement, the price of the natural is from 
one-fourth to one-fifth of the Portland. 

«The capacity of these works is 350 barrels per diem. Several 
railroads and other important engineering works have been sup- 
plied, besides the numerous users of small quantities for ordinary 
building purposes. The setting time of this cement, like all 
natural cement, is shorter than that for Portland. The Vicat 
needle tests show that the final set takes place at from thirty to 
forty minutes after gauging. Neat briquettes show for one day 
in water a tensile strength of 90 lb. to 125 lb. per square inch, and 
for one day in air and six in water from 150 Ib. to 200 lb. per 
square inch. Briquettes, with two parts of sand, a common 
mixture for practical works, will show 90 Ib. per square inch 
under the seven-day test. Tests of longer duration prove that 
the cement continues to harden steadily, but as to when the 
hardening process ceases the writer has to confess ignorance, though 
the practical test when laid in the lock masonry showed that a 
degree of durability was reached never attained by a laboratory 
experiment on the same material. The above figures are from 
experiments made under the direction of the writer under 
various conditions of age of the material, and cover a repre- 
sentative range, 


CATALOGUES. 

Julius Harvey and Co., Queen Victoria-street, London.—II!us- 
trated catalogue of motor vehicles propelled by steam and oil 
engines and electric motors. 

John J, Griffin and Sons, Limited, Sardinia-street, Lincoln’s-inn- 
fields, London.—Revised price list of pure chemicals, reagents, 
minerals, and standard solutions for volumetric analysis ; and 
illustrated price list of chemical, analytical, and physical balances 
and weights. 

Mather and Platt, Limited, Salford, Manchester. Second 
edition of pocket catalogue of electrical plant, water softening 
apparatus, and turbines.—The little book has a second part 
devoted to highly useful tabular matter. The wire tables, the 
—- believe, are the most complete that have yet been 
issued, 


DEATH OF MR, STEVENSON.—Toere died at Airdrie on Saturday 
Mr. Graham Stevenson, who was wel! known in the engineering 
world as an inventor and an authority on many things relating to 
engineering and cognate branches of industry. Mr. Stevenson was 
for many years a partner of the firm of Dick and Stevenson, 
engineers, Airdrie. He was employed a number of years ago by 
the Town Council of Coatbridge to assist the assessor in re-valuing 
all the ironworks in the district, and also held an appointment from 
the Chinese Government in connection with the engines being 
supplied for the Mint of China. Mr. Stevenson was an ex-Bailie 
of Airdrie and a Justice of the Peace of Lanarkshire. He was 
sixty-seven years of age. 

SURVEY OF THE Paciric Coast Lixe.—The Imperial authorities 
have been urged by Russian scientists to undertake the scientitic 
exploration of the coast line of the Pacific in the Far East. For 
this purpose it has now been arranged that a distinguished zoolo- 
gist and member of the Imperial Russian Geographical Society 
shall undertake the expleration at the cost of this society, in con- 
junction with the Ministry of Agriculture. The expedition intends 
to make t.vestigations with a view to classifying the marine fauna 
and flora on the coast of the Russian territory, and the conditions 
cf “oological life will also be investigated upon the Liao-Tong 

eoinsula, and in the adjacent regions of Manchuria and Kcrea. 
The period for these investigations ha: been fixed at two years, 
and the cost of the expedition is estimated 2t 12,000 roubles. The 
Geographical Society has promised to make a grant of 7500 roubles 
towards this sum, and the Ministry of Agriculture and Imperial 
Domains will contribute the remaining 4500 roubles. The Ministry 
of Agriculture has been led to take a part in this expedition, in 
the expectation that its results will be of great service in develop- 
ing the coast industries of the Amur and the Island of Saghalien, 
and also in the districts which have been acquired lately by the 
Russian Government. The Geographical Society also entertains 
great hopes of the successful results of this expedition, in view of 
the fact that the previous expeditions sent by it to investigate the 
Black, Azov, and Marmora seas were particularly successful. The 
expedition to the Far East will work in conjunction with the Society 
for Exploring the Amur Territory, and intends to establish at 
Vladivostock a zoological station for studying the marine fauna of 
the district. 

GERMAN CONSULAR ARRANGEMENTS.—The Imperial authorities 
are convinced that an efficient consular service is absolutely neces- 
sary to ensure the continued expansion of Germany’s foreign 
trade, and steps are now being taken to introduce thorough 
reforms iato the consular system. A scheme has just been drawn 
up, and will be laid before the Reichstag during the coming 
session. This scheme provides that the German Consuls shall 
foster and promote the interests of Germany with regard to trade, 
means of transport, and shipping, to a greater extent than has been 
the case hitherto. Attention is still to be paid to the juristical 
education of the Consuls; but entrance to the service will be 
possible at a much younger age, as the authorities have come to 
the conclusion that it is advisable to send candidates for the 
consular service abroad at a much earlier age, as by that means 
they will have a much better opportunity of becoming practically 
acquainted with the languages, habits, and needs of various 
countries, and care will be taken to send officials to the countries 
in which they have been trained. It wil] in future be absolutely 
indispensable that a Consul shall speak the language of the country 
to which he is appointed. Moreover the consular agents will have 
an opportunity of working for a time in the counting-houses and 
offices of the places which will be the scenes of their future 
labours, After spending three years abroad in this manner, 
candidates will have to pass the examination for the consular 
service, and this examination will comprise the language of tho 
country in which the three years have been spent, consular law, 
and maritime and commercial law ; at the same time, evidence 
must be adduced that the candidate has studied the history, insti- 
tutions, industries, economical conditions, imports and exports of 
his de mypens country. After passing such an examination, the 
candidate may be appointed at once to a consulate. Special 
attention has been taken in drawing up this scheme to induce 
consular candidates to attain such proficiency in their studies as 
shall warrant their being appointed to administrative posts in the 
German colonies. Germany is resolved to leave nothing to chance 
in the struggle for trade. It is to be impressed upon every German 
Consul that he is not to regard his post as a sinecure, and any 
evidence of failure todo his utmost to further German trade in 
every way, even in the smallest details, will lead to immediate 
suspension from his office. All —— made by German firms 
with regard to likely openings for their goods are to be answered 
as fully as possible, and every opportunity is to be taken advantage 
of for introducing German manufactures into new markets, 
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THE MORRIN “CLIMAX” WATER-TUBE 
STEAM BOILER. 


Tue engraving on this page illustrates a 1000-horse power 
Morrin patent ‘Climax’ water-tube steam boiler, one of a 
series to be supplied to the Electric Light and Power Com- 
pany, East 29th-street, New York. This is a type of boiler 
which is used, we believe, very largely in the States, butis but 
little known in this country. As however, a firm is now 
taking up its manufacture in Manchester, a detailed descrip- 
tion will probably prove acceptable to our readers. This 
steam generator consists of a vertical cylinder or drum with 
loop-like tubes and extending the entire height of the gene- 
rator. These make up the principal heating surface; tke 
tubes being arranged in such order that they may have their 
maximum heating surface exposed to the ascending gases, 
and lie as closely together as possible without interfering 
with each other. Fig. 2 is an external view of the boiler with 
the outside casing removed. From this can be gathered the 
large amount of heating surface obtained in so sma!l a space. 
This particular boiler has 1000 tubes 3in. diameter, 12ft. 
long, which if placed in a continuous line would extend a 
distance of two and a-half miles. 

A study of Fig. 1 will also show how readily access can be 
obtained to all parts of the boiler. One segment alone can 
be removed if required without disturbing the remainder. 


Fiz. 1.-MORRIN BOILER WITH OUTER CASING REMOVED 


The heads of the generating cylinder A are pressed to a radius 
equal to the diameter of the shell,and require no stays or 
braces. The tubes vary from lin. to 3in. diameter, and 280 
to 1000 in number, according to the size of the boiler. The 
water circulates through the generating tubes flowing upward, 
and is converted into steam in its passage, a deflector is 
placed at a short distance above the water level, which tends 
to throw back any water that may be carried by the steam. 
The saturated steam is dried in its passage upwards bya 
number of diaphragms which divide the upper portion of the 
cylinder into a series of superheating chambers through which 
the steam is successively compelled to circulate by the con- 
necting loop-like tubes, thus becoming, we are told, thoroughly 
dried and superheated. The steam passes into a reservoir, or 
steam dome, at the upper part of the generator cylinder. The 
feed-water enters through a heating feed coil, into the lower 
part of the generating cylinder, and is delivered below the 
level of the grate through pipes as shown in Fig.2. The 
heating coil is arranged above and over the top row of tubes 
so as to utilise the waste gases or heat before entering the 
chimney. ~The exterior casing is made of steel plate, which 
houses the generating cylinder and its tubes ; the lower tier 
of this casing houses the annular furnace, and ashpit of 
the generator, as seen in section of Fig. 2, and it is sur- 
mounted by the chimney. More than one firing door is 
required—usually four. Doors in the casing furnish access to 
the interior for ordinary inspection of the tubes. A steam jet 
may be directed in at these doors to clean the exterior 
surfaces of the tubes and the generating cylinder. The casing 
is represented as made up of rings, each of which is composed 
of segments bolted together so as to facilitate the removal of 
any single section without the disturbance of those adjacent, 
and any repairs can, we understand, be rapidly and cheaply 
made without the dismantling of the exterior of boiler, by 
the removal of bolts in the section opposite the object to be 
repaired. The casing is lined with porous brick as shown in 
section on Fig.2. These bricks are made of special form 
with air spaces so as to prevent radiation. The bricks are 
bolted to the casing as shown in Fig. 2. This will facilitate 


the removal of a single brick or its replacing without the dis- | of the assertion to which utterance was given at the ope,; 
turbance or damage to any of the adjacent ones. Access to | of the works, to the effect that by the destruction oe 
the generating cylinder is obtained by two full-sized man- | parish refuse it would be possible to obtain sufficient sf the 
holes; one is placed below the grate and one in top head of wer for the generation of all the electric light that — 
the generating cylinder. required in the district. It is true that the iv 

The makers naturally claim many advantages for this | is qualified by the statement that ai the beginning rp 
boiler over all others. As, however, we have not had an | impossible to foresee that the undertaking would assume th: 
dimensions which prevail 
tities at the present time, It is 
ertical Check however, scarcely Worth 
eversed while to dwell further 
or Reguiator OP" this point beyond menti 
25 Safety Valves ing that the coal bill 
the past financial yeu, 
12°Steam Outlet H that is, the second year's 
I — i working—amounts to the 
EE : respectable sum of £1375 
’ and for that matter a fairly 
Globe Valve 
[00] 3 Pipe 2 ‘ 
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accurate forecast sh 
have been possible for oa 
a comparatively short period 
as two years. Another 
point in connection with 
the works is that the 
tem of thermal Storage, 
: upon which so many anti. 
: cipations have been ‘based 
has not yet been brought 
into practical operation 
the experiments made 
having so far not yielded 
the results which had been 
\ expected from this branch 
of the undertaking, which 
up to the present. resolves 
: itself into a combined re. 
Rt fuse destructor and electric 
€ Valve ' lighting installation, 
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A careful examination of 
the financial results of the 


that the sanguine antici. 
cage of two years ago 
ave not been fulfilled by 


| 

i | i Shoreditch works shows 
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2 experience. The revenue 
account of the electriclight. 
7 ing department for the year 
ended March 25th, 1898, 
exhibited a surplus of £2063, 
of which £1255 formed a 
contribution from the gene. 
ral rates, leaving a net in- 
come of £808 in excess of 
the expenditure; but if 
due provision had been 
made for depreciation of 
plant and machinery, and 
for other matters, the 
amount of profit would 
have been an unknown 
quantity. There was a 
deficit on the account of 
tt the refuse destructor, al- 
though this was probably 
made good by a portion of 
the sum already mentioned 
as having been drawn from 
the general rates. Another 
year has passed away, and 
! it is now possible to obtain 
' further information con- 
ij cerning the working of the 
' combined undertaking from 

the elaborately-detailed ac- 

counts which have just 

been submitted to the 

Shoreditch Vestry for the 

financial year ended March 

25th, 1899. It appears 

from the accounts thata 

gross profit of £7478 was 

earned during the year, and 
: after deducting interest on 
: capital and part repayment 
of loans, this leaves on 
paper a surplus of £5682. 
This amount includes an 
item of £405 for the sup- 
ply of current for lighting 
and power purposes to the 
refuse destructor, but it is 
somewhat strange to find 
that whilst taking credit 
for the £405, the electric 
lighting department is not 
for the steam obtained 
from the destructor by the 
incineration of no less than 
923,728 tons of refuse. Ifa 
charge of this kind had been 
made, as it fairly should 
have been done, the surplus 


opportunity of either examining one or conducting trials with | of £5682 would have been not inconsiderably reduced by = 
it, we are unprepared to express an opinion on any of the value of the steam so supplied ; it would also have been furt re 
points claimed other than our readers, versed in the genera- | diminished had provision been made for depreciation of mac i 
tion of steam, will be able to form for themselves from the | nery and plant, since the expenditure of money on repairs . 
above description and the illustrations. | maintenance, as in the present instance, cannot be regar > 
| as equivalent to allowing a margin for depreciation. It is > 
| be noted too, that notwithstanding the yore < ly 
ELECTRIC LIGHTING AND REFUSE | tons of refuse, the coal bill, which in f idable pang 
4 reached £278, has now advanced to the fo 
DESTRUCTION. | £1375 in the past financial year. As far as the refuse 


Since the inauguration of the combined refuse destructor | destructor is concerned, the accounts credit this deri 
and electric lighting installation by the Shoreditch (London) | with £2372 for ares of the 23,728 tons of refuse ing 
Vestry at the end of June, 1897, many references have been | per ton, which sum is charged to the dusting and — ee 
made in and criticisms directed by the technical Press against | department. But even with a fairly large ae pare 
what were termed the somewhat extravagant claims originally | character, the net revenue account of the refuse des aia 
adduced, no doubt in good faith, for the purpose of showing | shows an expenditure of £3616 in excess of the vee late 
what commercial possibilities existed in the construction and | the year. It will thus be seen that, by deducting iy aan 
equipment of a combination of this character in conjunction | from the surplus of the electric lighting installation, oe 
with a system of thermal storage. It is not the purpose of financial result of the combined undertaking is as 10 : 
this short article to investigate the question as to whether | Surplus of electric lighting departe.t.. .. +» £5082 
there was or was not any real foundation for the statements 
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Fig. 2—MORRIN BOILER—ELEVATION AND SECTION 
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harged with the value of the steam from the refuse destructor, 
. dalso with a certain amount for depreciation. If these 
chat eg are duly allocated, it will be found that the actual 
: ofit on the combined undertaking for the past year is ex- 
Pedingly small, It is a pity, that apart from the particular 
tyle of accounts required by the Board of Trade, no effort 
= been made to place together in a concrete and succinct 
form the financial results of the dust destructor and electric 
ighting undertaking. A resolution was recently passed by 
the Vestry deciding to treat the bwo undertakings as one, but 
go far this has remained a dead letter. 

In conclusion, it may be mentioned that the number of 
wits sold increased from 284,295 in 1897-98 to 1,031,348 in 
1998-99, the number of public arc lamps from 57 to 151, and 
of incandescents from 114 of 32-candle power to 302 of 32- 
candle power, and the total maximum supply demanded from 
408 kilowatts to 720 kilowatts in the same period. The pro- 

ress of the undertaking from the standpoint of public 
requirements has been so great as to necessitate considerable 
extensions, and a new generating station has been decided 
upon which is estimated to cost £50,000, inclusive of buildings 


and plant. 


BRITISH ASSOCIATION —MATHEMATICAL AND 
PHYSICAL SECTION. 


Address by Professor J. H. PoyntinG, F.R.S., President of the 
Section. 


Tue members of this section will, 1 am sure, desire me to give 
expression to the gratification that we all feel in the realisation of 
the scheme first proposed from this chair by Dr, Lodge—the 
scheme for the establishment of a National Physical Laboratory. 
It would be useless here to attempt to point out the importance 
of the step taken in the definite foundation of the Laboratory, for 
we all recognise that it was absolutely necessary for the due pro- 

of physical research in this country. It is matter for con- 
gratulation that the initial guidance of the work of the Laboratory 
nas been placed in such abie hands, 

While the investigation of nature is ever increasing our know- 
ledge, and while each new discovery is a positive addition never 

to be lost, the range of the investigation and the nature of 
the knowledge gained form the theme of endless discussion. 
And in this discussion, so different are the views of different 
schools of thought, that it might appear hopeless to look for 
general agreement, or to attempt to mark progress. Nevertheless, 
| believe that in some directions there has been real progress, and 
that physicists, at least, are tending towards a general agreement 
as to the nature of the laws in which they embody their 
discoveries, of the explanations which they seek to give, and of 
he hypotheses they make in their search for explanations, It 
to ask you to consider the terms of this agreement, and 
the form in which, as it appears to me, they should be drawn up. 
The range of the physicist’s study consists in the visible motions 
and other sensible changes of matter. The experiences with which 
he deals are the impressions on his senses, and his aim is to describe 
in the shortest possible way how his various senses have been, will 
be, or would be affected. His method consists in finding out all like- 
nesses, in classing together all similar events, and so giving an 
account as concise as possible of the motions and changes observed. 
His success in the search of likenesses and his striving after concise- 
ness of description lead him to imagine such a constitution of things 
that likenesses exist even where they elude his observation, and he 
is thus enabled to simplify his classitication on the assumption that 
the constitution thus imagined is a reality. He is enabled to 
predict on the assumption that the likenesses of the future will be 
the likenesses of the past, His account of nature, then is, as it is 
often termed, a descriptive account. Were there no similarities in 
events, our account of them could not rise above a mere directory, 
with each individual event entered up separately with its address. 
But the similarities observed enable us to class large numbers of 
events together, to give general descriptions, and indeed to make, 
instead ot a directory, a readable book of science, with laws as the 
headings of the chapters, These laws are, I believe, in all cases 
brief descriptions ot observed similarities. By way of illustration 
let us take two or three examples, 

The law of gravitation states that to each portion of matter 
Wwe can assign a constant—its mass—such that there is an accelera- 
tion towards it of other matter proportional to that mass divided 
by the square of its distance away. Or all bodies resemble each 
other in having this acceleration towards each other. 

Hooke’s law tor the case of a stretched wire states that each 
successive equal small load produces an equal stretch, or states 
that the behaviour of the wire is similar for all equal small pulls. 

Joule’s law for the heat appearing when a current flows ina 
Wire states that the rate of heat development is proportional to 
the square of the current multiplied by the resistance, or states 
that na different cases resemble each other in having H +C?R¢ 
constant, 

And, generally, when a law is expressed by an equation, that 
equation is a statement that two different sets of measurements 
are made, represented by the terms on the two sides of the 
equation, and that all the different cases resemble each other in that 
the two sets have the constant relation expressed by the equation. 
Accurate prediction is based on the assumption that when we have 
made the measurements on the one side of the equation we can tell 
the result of the measurements implied on the other side, 

If this is a true account of the nature of physical laws, they have, 
We must confess, greatly fallen off in dignity. No long time ago 
they were quite commonly described as the fixed laws of nature, 
and were supposed sufficient in themselves to govern the universe. 
Now we can only assign to them the humble rank of mere descrip- 

ons, often tentative, often erroneous, of similarities which we 

lieve we have observed. ‘The old conception of laws as self- 
sufficing governors of nature was, no doubt, a survival of a much 
older conception of the scope of physical science, a mode of regard- 
7 physical phenomena which had itself passed away. 

f imagine that originally man looked on himself and the result 
of his action in the motions and changes.which he produced in 
matter, as the one type in terms of which he should seek to de- 
= all motions and changes. Knowing that his purpose and 
ee followed by motions and changes in the matter about 

ad’ he thought of similar purpose and will behind a!] the motions 
tel changes which he observed, however they occurred ; and he 
a leved, too, that it was necessary to think thus in giving any 
eo account of his observations. ‘Taking this anthropo- 
— 1c—or, shall we say, psychical—view, the laws he formulated 
be © not merely descriptions of similarities of behaviour, but they 
} — also expressions of fixed purpose and the resulting con- 
= cy of action, They were commands given to matter which it 

ust obey, 

wan Psychical method, the introduction of purpose and will, is 
it sno when we are concerned with living beings. Indeed, 
pas ‘bi only method which we attempt to follow when we are 
describe & the motions of our fellow-creatures, No one seeks to 
tad te the motions and actions of himself and of his fellow-men, 
os classify them without any reference to the similarity of 
p pose when the actions are similar, But as the study of nature 
a it was found to be quite futile to bring in the ideas of 
pe and will when merely describing and classifying the 
be nae _ changes of non-living matter. Purpose and will could 
pes irely left out of sight, and yet the observed motions and 
ates could be described, and predictions could be made as to 
ten Aer tocar and changes, Limiting the aim of physical science 
description and prediction, it gradually became clear that 
rf ee was adequate for the pu , and over the range of non- 

matter, at least, the payehloal yielded tothe physical, Laws 


ceased to be commands analogous to legal enactments, and became 
mere descriptions. But during the passage from one position to 
the other, by a confusion of thought which may appear strange to 
us now that we have finished the journey, though no doubt it was 
inevitable, the purpose and will of which the laws had been the 
expression were put into the laws themselves ; they were personi- 
fied and made to will and act. 

Even now these early stages in the history of thought can be 
traced by survivals in our language, survivals due to the ascrip- 
tion of moral qualities to matter. Thus, gases are still some- 
times said to obey or to disobey Boyle’s Law as if it were an 
enactment for their guidance, and as if it set forth an ideal, the 
perfect gas, for their imitation. We still hear language which 
seems to imply that real gases are wanting in perfection, in that 
they fail to observe the exact letter of y * law. I supp on 


could be imagined. But I suspect that if we could trace its early 
development we should find that it arose in an attempt to explain 
the phenomena of expansion and contraction, evaporation and solu- 
tion, Were matter a continuum we should have to admit all these 
as simple facts, inexplicable in that they are like nothing else. 
But imagine matter to consist of a crowd of separate particles 
with interspaces. Contraction and expansion are then merely a 
drawing in and a widening out of the crowd. Solution is merely 
the mingling of two crowds, and evaporation merely a dispersal 
from the outskirts. The most evident properties of matter are 
then similar to what may be observed in any public meeting. 

For ages the molecular hypothesis hardly went further than this. 
The first step onward was the ascription of vibratory motion to 
the atoms to explain heat. Then definite qualities were ascribed, 
definite mutual forces were called into play to explain elasticity 


this view we should have to say that hydrogen is nearest to 
perfection ; but then we should have to regard it as righteous over- 
much, a sort of Pharisee among gases which overshoots the mark 
in its endeavour to obey the law, xygen and nitrogen we may regard 
as good enoughin theaffairsof every-day life. Butcarbondioxideand 
chlorine and the like are poor sinners which yield to temptation 
and liquefy whenever circumstances press at all hardly on them. 
There is a similar ascription of moral qualities when we judge 
bodies according to their fulfilment of the purpose for which we 
use them, when we describe them as good or bad radiators, good 
or bad insulators, as if it were a duty on their part to radiate well, 
or insulate well, and as if there were failures on the of nature 
to come up to the proper standard. These are, of course, mere 
trivialities, but the reaction of language on thought is so subtle 
and far-reaching that, risking the tion of pedantry, I would 
urge the abolition of all such picturesque terms. In our quantita- 
tive estimates let us be content with “high” or ‘‘low,” “‘ great” 
or ‘‘small,” and let us remember that there is no such thing as a 
failure to obey a physical law. A broken law is merely a false 
description. 

Concurrently with the in our of physical law 
has come a change in our conception of physical explanation. We 
have not to go very far back to find such a statement as this— 
that we have explained anything when we know the cause of it, or 
when we have found out the reason why—a statement which is 
only appropriate on the psychical view. Without entering into 
any discussion of the meaning of cause, we can at least assert that 
that meaning will only have true content when it is concerned with 
purpose and will, On the purely physical or descriptive view the 
idea of cause is quite out of place. In description we are solely 
concerned with the ‘‘how” of things, and their ‘‘why” we 
purposely leave out of account. We explain an event, not when 
we know ‘“‘ why” it happened, but when we show ‘‘how” it is like 
something else happening elsewhere or otherwhen—when, in fact, 
we can include it as a case described by some law already set forth. 
In explanation we do not account for the event, but we improve our 
account of it by likening it to what we already knew. 

For instance, Newton explained the falling of a stone when he 
showed that its acceleration towards the earth was similar to and 
could be expressed by the same law as the acceleration of the 
moon towards the earth. He explained th: air disturbance we call 
“sound” when he showed that the motions and forces in the pres- 
sure waves were like motions and forces already studied. Franklin 
explained lightning when and so far as he showed that it was simi- 
lar in its behaviour to other electric discharges. 

Here I do not fear any accusation of pedantry in joining those 
who urge that we should adapt our language to the modern view. 
It would be a very real gain, a great assistance to clear thinking, 
if we could entirely abolish the word ‘‘ cause,” in physical descri 
tion, cease to say ‘‘ why” things happen unless we wish to anlle 
an antecedent purpose, and be content to own that our laws are 
but expressions of ‘‘how” they occur. The aim of explanation, 
then, is to reduce the number of laws as far as possible, by show- 
ing that laws, at first separated, may be merged in one ; to reduce the 
number of chapters in the book of science by showing that some are 
truly mere sub-sections of chapters already written. To take an old 
but never-worn-out metaphor, the physicist is examining the gar- 
ment of nature, learning of how many,orrather of how few, different 
kinds of thread it is woven, finding how each separate thread 
enters into the pattern, and seeking from the patern woven in the 
past to know the pattern yet to come. 

How many different kinds of thread does nature use? So far, 
we have recognised some eight or nine, the number of different 
forms of energy which we are still obliged to count as distinct. 
But this distinction we cannot believe to be real. The relations 
between the different forms of energy, and the fixed rate of 
exchange when one form gives place to another, encourage us to 
suppose that if we could only sharpen our senses, or change our 
point of view, we could effect a still further reduction. We 
stand in front of nature’s loom as we watch the weaving of the 
garment ; while we follow a particular thread in the pattern it 
suddenly disappears, and a t of another colour takes its 
place, Is thisa new thread, or is it merely the old thread turned 
round and presenting a new face to us? We can do little more 
than guess. We cannot get tothe other side of the pattern, and 
our minutest watching will not tell us all the working of the loom. 

Leaving the metaphor, were we true physicists, and physicists 
alone, we should, I suppose, be content to describe merely what we 
observe in the changes of energy. We should say, for instance, 
that so much kinetic energy ceases, and that so much heat appears, 
or that so much light comes toa surface, and that so much chemical 
energy takes its place. But we have to take ourselves as we are, 
and reckon with the fact that though our material is physical, we 
ourselves are psychical. And, as a mere matter of fact, we are 
not content with such discontinuous descriptions. We dislike the 
discontinuity, and we think of an print, besa We think 
of the heat as being that which a moment before was energy of 
visible motion, we think of the light as changing its form alone 
and becoming itself the chemical energy. “Then to our passive 
dislike to discontinuity we join our active desire to form a mental 
picture of what may be going on—a picture like something which 
we already know. Coming on these discontinuities our ordinary 
method of explanation fails, for they are not obviously like 
those series of events in which we can trace every step. We 
then imagine a constitution of matter and modifications of it 
corresponding to the different kinds of energy, such that the 
discontinuities vanish, and such that we can picture one form of 
energy Legge Sage another and yet keeping the same in kind 
throughout, e are no longer content to describe what we 
actually see or feel, but we describe what we imagine we should 
see or feel if our senses were on quite another scale of magnitude 
and sensibility. We cease to be physicists of the real and become 
physicists of the ideal. 

To form such mental pictures we naturally choose the sense 
which makes such pictures most definite, the sense of sight, and 
think of a constitution of matter which shall enable us to explain 
all the various changes in terms of visible motions and accelera- 
tions, We imagine a mechanical constitution of the universe, 
We are encouraged in this attempt by the fact that the relations in 
this hanical ption can be so exactly stated that the 
— of motion are so very definite. We have, too, examples 
of mechanical systems, of which we can give accounts far exceeding 
in —- the accounts of other physical systems. Compare, for 
instance, the accuracy with which we can describe and foretell the 
path of a planet with our ignorance of the movements of the 
atmosphere as dependent on the heat of the sun, The planet 
keeps to the astronomer’s time-table, but the wind still bloweth 
almost where it listeth, 

The only foundation which has yet been imagined for this 
mechanica we may use ‘‘ explanation” to denote 
the likening of our imaginings to that which we actually observe— 
is the atomic and molecular hypothesis of matter. This hypothesis 
arose so early in the history of science that we are almost tempted 
to suppose that it is a necessity of thought, and that it hasa 
warrant of some higher order than any other hypothesis which 


and other properties or qualities of matter. But I imagine its 
first really great achievement was its success in explaining the law 
of combining proportions, and next to that we should put its 
success in explaining many of the properties of gases. While light 
was regarded as corpuscular—in fact, molecular—and while direct 
action at a distance presented no difficulty, the molecular hypo- 
thesis served as the one foundation for the mechanical represen- 
tation of phenomena. But when it was shown that infinitely 
the best account of the phenomena of light could be given 
on the supposition that it consisted of waves, something 
was needed, as Lord Salisbury has said, to wave, both in 
the interstellar and in the intermolecular spaces, So the 
hypothesis of an ether was developed, a necessary comple- 
ment of that form of the molecular hypothesis in which matter 
consists of discrete particles with matter-free intervening spaces. 
Then Faraday’s discovery of the influence of the dielectric medium 
in electric actions led to the general abandonment of the idea of 
action at a distance, and the ether was called in to aid matter in 
the explanation of electric and magnetic phenomena. The 
discovery that the velocity of electro-magnetic waves is the same 
as that of light waves is at least circumstantial evidence that the 
same medium transmits both. I suppose we all hope that 
some time we shall succeed in attributing to this medium such 
further qualities that it will be able to enlarge its scope and take 
in the work of gravitation. 

The mechanical hypothesis has not always taken this dualistic 
form of material atoms and molecules, floating in a quite distinct 
ether. I think we may regard Boscovich’s theory of point-centres 
surrounded by infinitely extending atmospheres of force as really 
an attempt to get rid of the dualism, and Faraday’s theory of 

int-centres with radiating lines of force is only Boscovich’s theory 
in another form. But Lord Kelvin’s vortex-atom theory gives us 
a simplification more easily thought of. Here all space is filled 
with continuous fluid—shall we say a fluid ether ’—and the atoms 
are mere loci of a particular type of motion of this frictionless 
fluid. The sole differences in the atoms are differences of position 
and motion. Where there are whirls, we call the fluid matter ; 
where there are no whirls, we call it ether. All energy is energy 
of motion. Our visible kinetic energy, MV?/2, is energy in and 
round the central whirls; our visible energy of position, our 
potential energy, is energy of motion in the outlying regions. 

A similar simplification is given by Dr. Larmor’s hypothesis, in 
which, again, all space is filled with continuous substance all of one 
kind, but this time solid rather than fluid. The atoms are loci of 
strain instead of whirls, and the ether is that which is strained. 
So, as we watch the weaving of the garment of nature, we resolve 
it in imagination into threads of ether spangled over with beads 
of matter. We look still closer, and the beads of matter vanish ; 
they are mere knots and loops in the threads of ether. 

The question now faces us, How are we to regard these hy- 
potheses as to the constitution of matter and the connecting 
ether? How are we to look upon the explanations they afford ? 
Are we to put atoms and ether on an equal footing with the 

jhenomena observed by our senses, as truths to be investigated 
me their own sake? Or are they mere tools in the search for truth, 
liable to be worn out or superseded ? 

That matter is grained in structure is hardly more than an 
expression of the fact that in very thin layers it ceases to behave 
as in thicker layers. But when we pass on from this general 
statement and give definite form to the granules, or assume 
definite qualities to the intergranular cement, we are deal- 
ing with pure hypotheses, t is hardly possible to think 
that we shall ever see an atom or handle the ether. We make no 
attempt whatever to render them evident to the senses, We 
connect observed conditions and changes in gross visible matter - 
invisible molecular and ethereal machinery. The changes at 
end of the machinery of which we seek to give an account are in 
gross matter, and this gross matter is our only instrument of 
detection, and we never receive direct sense impressions of the 
imagined atoms or the intervening ether. To strictly descriptive 
physicists their only use and interest would lie in their service in 
prediction of the changes which are to take place in gross matter. 
It appears quite possible that various types of machinery might be 
devised to produce the known effects. e type we have adopted 
is undergoing constant minor ch , as new discoveries suggest 
new arrangements of the parts, Is it utterly beyond possibility 
that the type itself should change ! 

The — molecular and ethereal machinery which we have 
designed, and which we now generally use, has been designed 
because our most highly developed sense is our sense of sight. 
Were we otherwise, had we a sense more delicate than sight, 
one affording us material for more definite mental presentation, 
we might quite possibly have constructed very different hypo- 
theses. Though, as we are, we cannot conceive any higher 
type than that founded on the sense of sight, we can imagine a 
lower type, and, by way of illustration of the point, let us take 
the sense of which my predecessor spoke last year—the sense 
of smell. In us it is very undeveloped. But let us imagine a 
being in whom it is highly cultivated, say a very intellectual and 
very hypothetical dog. t us suppose that he tries to frame a 
hypothesis as to light. Having found that his sense of smell is 
excited by surface exhalations, will he not naturally make and be 
content with a corpuscular theory of light? When he has dis- 
covered the facts of dispersion, will he not think of the different 
colours as different kinds of smell—insensible, perhaps, to him, 
but sensible to a still more highly gifted, still more hypothetical, 
dog? Of course, with our superior intellect and sensibility, we 
can see where his hypotheses would break down ; but unless we are 
to assume that we have reached finality in sense development, the 
illustration, grotesque as it may be, will serve to show that our 
hypothesis are in terms of ourselves rather than in terms of nature 
itself, they are ejective rather than objective, and so they are to 
be regarded as instruments, tools, apparatus only to aid us in the 
search for truth. 

To use an old analogy—and here we can hardly go except upon 
analogy—while the building of nature is growing spontaneously 
from within, the model of it, which we seek to construct in our 
descriptive science, can only be constructed by means of scaffold- 
ing from without, a scaffolding of hypotheses. While in the real 
building all is continuous, in our model there are detached parts 
which must be connected with the rest by temporary ladders and 

, or which must be supported till we can see how to fill in 
the understructure. To give the hypotheses equal validity with 
facts is to confuse the temporary scaffolding with the building 
itself. But even if we take this view of the temporary nature of 
our molecular and ethereal imaginings, it does not lessen their 
value, their necessity to us. It is merely a true description of our- 
selves to say that we must believe in the continuity of physical 
processes, and that we must attempt to form mental pictures of 
those processes, the details of which elude our observation. For 
such pictures we must frame hypotheses, and we have to use the 
best material at command in framing them. At present there is 
only one fundamental hypothesis—the molecular and ethereal 
some such form as is accepted. 

if we take the position that the form of the hypothesis may 
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change as our knowledge extends, that we may be able to devise 
new machinery—nay, even that we may be able to design some 
quite new type to bring about the same ends—that does not appear 
to me to lessen the present value of the hypothesis. We can 
recognise to the full how well it enables us to group together large 
masses of facts which, without it, would be scattered apart, how it 
serves to give working explanations, and continually enables 
investigators to think out new questions for research. We can 
recognise that it is the symbolical form in which much actual 
knowledge is cast. We might almost as well quarrel with the use 
of the letters of the alphabet, inasmuch as they are not the sounds 
themselves, but mere arbitrary symbols of the sounds. 

In this country there is no need for any defence of the use of 
the molecular hypothesis, But abroad the movement from the 
“meapnse in which hypothesis is confounded with observed truth 

as carried many through the position of equilibrium equally far on 
the other side, and a party has been formed which totally abstain. 
from molecules as a protest against immoderate indulgeuce iu 
their use. Time will show whether these protesters can do without 
any hypothesis, whether they can build without scaffolding or 
ladders, I fear that it is only an attempt to build from balloons. 
But the protest will have value if it will put us on our guard 

inst using molecules and the ether everywhere and every- 
where. There is, I think, some danger that we may get so accus- 
tomed to picturing everything in terms of these hypotheses that 
we may come to suppose that we have no firm basis for the facts 
of observation until we have given a molecular account of them, 
that a molecular basis is a firmer foundation than direct experi- 
ence. 

Let me illustrate this kind of danger. The phenomena of capil- 
larity can, for the most part, be explained on the assumption of a 
liquid surface tension. But if the subject is treated merely from this 
point of view, it stands alone—it is a portion of the building of 
science hanging in the air. The molecular hypothesis then comes 
in to give some explanation of the surface tension, gives, as it 
were, 4 supporting understructure connecting capillarity with other 
classes of phenomena. But here, I think, the hypothesis should 
stop, and such phenomena as can be explained by the surface ten- 
sion should be so explained without reference to molecules. They 
should not be brought in again till the surface-tension explanation 
fails. It is necessary to bear in mind what part is pate i and 
what is the building itself, already firm and complete. Or, as 
another illustration, take the second law of thermodynamics. 1 
suspect that it is sometimes supposed that a molecular theory 
from which the second law could be deduced would be a better 
basis for it than the direct experience on which it was founded by 
Clausius and Kelvin, or that the mere imagining of a Maxwell’s 
sorting demon has already disproved the universality of the law ; 
whereas he is a mere hypothesis grafted on a hypothesis, and 
nothing corresponding to his action has yet been found. 

There is more serious danger of confusion of hypothesis with fact 
in the use of the ether: more risk of failure to see what is accom- 
plished by itsaid. In giving an account of light, for instance, 
the right course, it appears to me, is to describe the phenomena 
and lay down the laws under which they are grouped, leaving it an 
open question what it is that waves, until the phenomena oblige 
us to introduce something more than matter, until we see what 
properties we must assign to the ether, properties not possessed by 
matter, in order that it may be competent to afford the explana- 
tions we seek. We should then realise more clearly that it is the 
constitution of matter which we have imagined, the hypothesis of 
discrete particles which obliges us to assume an intervening medium 
to carry on the disturbance from particle to particle. But the 
vortex-atom hypothesis and Dr. Larmor’s strain-atom hypothesis 
both seem to indicate that we are moving in the direction of the 
abolition of the distinction between matter and ether, that we shall 
come to regard the luminiferous medium, not as an attenuated sub- 
stance here and there encumbered with detached blocks—the 
molecules of matter—but as something which in certain places 
exhibits modifications which we term matter. Or starting rather 
from matter, we may come to think of matter as no longer con- 
sisting of separated granules, but as a continuum with properties 
grouped round the centres, which we regard as atoms or molecules. 

Perhaps I may illustrate the danger in the use of the concep- 
tion of the ether by considering the common way of describing 
the electro-magnetic waves, which are all. about us here, as 
ether waves. Now, in all cases with which we are acquainted, 
these waves start from matter ; their energy before starting was, 
as far as we can guess, energy of the matter between the dif- 
ferent parts of the source, and they manifest themselves in the 
receiver as energy of matter. As they travel through the air, I 
believe that it is quite possible that the electric energy can be 
expressed in terms of the molecules of air in their path, that 
they are effecting atomic separations as they go. If so, then 
the air is quite as much concerned in their propagation as the 
ether between its molecules, In any case, to term them ether 
waves is to prejudge the question before we have sufficient 
evidence, 

Unless we bear in mind the hypothetical character of our 
mechanical conception of things, we may run some risk of 
another danger—the danger of supposing that we have some- 
thing more real in mechanical than in other measurements. For 
instance, there is some risk that the work measure of specific 
heat should be regarded as more fundamental than the heat 
measure, in that heat is truly a ‘‘mode of motion.” On the 
molecular hypothesis, heat is no doubt a mixture of kinetic energy 
and potential energy of the molecules and their constituents, and 
may even be entirely kinetic energy ; and we may conceivably in 
the future make the hypothesis so definite that, when we heat a 
gramme of water 1 deg., we can assign such a fraction of an erg 
to each atom. But look how much pure hypothesis is here. The 
real superiority of the work measure of specific heat lies in the fact 
that it is independent of any particular substance, and there is 
nothing whatever hypothetical about it.* 

Another illustration of the illegitimate use of our hypothesis, as 
it appears to me, is in the attempt to find in the ether a fixed 
datum for the measurement of material velocities and accelera- 
tions, a something in which we can draw our co-ordinate axes so 
that they will never turn or bend. But this is as if, discontented 
with the movement of the earth’s pole, we should seek to find our 
zero lines of latitude and longitude in the Atlantic Ocean. Leaving 
out of sight the possibility of ethereal currents which we cannot 
detect, and the motions due to every ray of light which traverses 
space, we could only fix positions and directions in the ether by 
buoying them with matter. We know nothing of the ether, 
except by its effects on matter, and, after all, it would be the 
material buoys which would fix the positions and not the ether in 
which they float. 

The discussion of the physical method, with its descriptive laws 
and explanations, and its hypothetical extension of description, 
leads us on to the consideration of the limitation ofits range. The 
method was developed in the study of matter which we describe as 
non-living, and with non-living matter the method has sufficed for 
the particular purposes of the physicist. Of course only a little 
corner of the universe has been explored, but in the study of non- 


* This risk of imagining one particular kind of measure more real than 
another, more in accordance with the truth of things, may be further 
illustrated by the idea that mass-acceleration is the only way to 
measure a force. We stand apart from our mechanical system and watch 
the motions and the accelerations of the various parts, and we find that 
inass-accelerations have a certain significance in our system. If we keep 
ourselves outside the system and only use our sense of sight, then mass- 
acceleration is the only way of describing that behaviour of one body in 
the presence of others which we term force on it. But if we go about in 
the system and pull and push bodies, we find that there is another con- 
ception of force, in which another sense than sight is concerned—another 
mode of measurement much more ancient and still far more extensively 
used—the measurement by weight supported. h me’ its own 
— ; each is fundamental in that ran; It is one of the great tical 
problems in physics to make the pendulum give us the exact ratio of the 
units in the two systems. 


living matter we have come to no impassable gulfs, no chasms 
across which we cannot throw bridges of hypothesis. Does the 
method equally suffice when it is applied to living matter! Can 
we give a purely physical account of such matter, likening its 
motions and changes to other motions and changes already observed, 
and so explaining them! Can we group them in laws which will 
enable us to predict future conditions and positions! The ancient 
question never answered, but never ceasing to press for an answer. 

Having faith in our descriptive method, let us use it to describe 
our real attitude on the question. Do we, or do we not, as.ja 
matter of fact, make any attempt to apply the pbysical method to 
describe and explain those motions of matter which on the psychical 
view we term voluntary’ Any commonplace example—and the 
more commonplace the more it is to the point—will at once tell us 
our practice, whatever may be our theory. For instance, a steamer 
is going across the Channel. We can give a fairly good physical 
account of the motion of the steamer. We can describe how 
the energy stored in the coal out through the boiler 
into the machinery, and how it is ultimately absorbed by the 
sea. And the machinery once started, we can give an account 
of the actions and reactions between its various parts and the 
water, and if only the crew will not interfere, we can predict 
with some approach to correctness how the vessel will run. All 
these processes can be likened to processes already studied — 
perhaps on another scale—in our Lasssteston and from the 
similarities prediction is possible. But now think of a passenger 
on board who has received an invitation to take the journey, 
It is simply a matter of fact that we make no attempt at a com- 
— physical account and explanation of those actions which 

e takes to accomplish his purpose. We trace no lines of in- 
duction in the ether connecting him with his friends across the 
Channel, we seek no law of force under which he moves. In 
practice the strictest physicist abandons the spa view, and 


replaces it by the psychical. He admits the study of purpose as 
well as the study of motion. 
He has to admit that here his physical method of prediction 


fails. In physical observations one set of measurements may lead 
to the prediction of the results of another set of measurements, 
The equations expressing the laws imply different observations with 
some definite relation between their results, and if we know one 
set of observations and that definite relation we can predict the 
result of the other set. But if we take the psychical view of 
actions, we can only measure the actions. We have no indepen- 
dent means of studying and measuring the motions which preceded 
the actions, we can only estimate their value by the consequent 
actions. If we formed equations, they would be mere identities 
with the same terms on either side. 

The consistent and persistent physicist, finding the door 
closed inst him, finding that he has hardly a sphere of in- 
fluence left to him in the psychical region, seeks to apply his 
methods in another way by assuming that if he knew all about 
the molecular positions and motions in the living matter, then 
the ordinary physical laws could be applied and the physical 
conditions at any future time could be predicted. He would say, 
I suppose, with regard to the Channel passenger, that it is absurd 
to begin with the most complicated mechanism, and seek to give 
a physical account of that. He would urge that we should take 
some lower form of life where the structure and motions are simpler, 
and apply the physical methods to that. 

Well, then, let us look for the physical explanation of any motion 
which we are entitled from its likeness to our own action to calla 
voluntary motion. Must we not own that even the very beginning 
of such explanation is as yet non-existent! It appears to me that 
the assumption that our methods do apply, and that purely physical 
explanation will suffice to predict all motionsand changes, voluntary 
and involuntary, is at present simply a gigantic extra-polation, 
which we should unhesitatingly reject if it were merely a 
case of ordinary physical investigation. The physicist when thus 
extending his range is ceasing to be a physicist, ceasing to be content 
with his descriptive methods in his intense desire to show that he 
is a physicist throughout. 

Of course we may describe he motions and changes of any type 
of matter after the event, and in a purely physical manner, And 
as Professor Ward bas suggested, in a most important contribu- 
tion to this subject which he has made in his recently published 
‘Gifford Lectures” — ‘‘ Naturalism and Agnosticism,” ‘‘ The 
Gifford Lectures,” 1896-98, vol. ii., page 71 where ordinary 
physical explanations fail to give an account of the motions, we 
might imagine some structure in the ether, and such stresses be- 
tween the ether and matter that our physical explanations should 
still hold. But, as Professor Ward says, such ethereal construc- 
tions would present no warrant for their reality or consistency. 
Indeed, they would be mere images in the surface of things to 
account for what goes on in front of the surface, and would have 
no more reality than the images of objects in a glass. 

If we have full confidence in the descriptive method, as ap- 
plied to living and non-living matter, it appears to me that up to 
the present it teaches us that while in non-living matter we can 
always find similarities, that, while each event is like other 
events, actual or imagined, in a living being there are always 
dissimilarities. Taking the psychical view—the only view which 
we really do at present take—in the living being there is always 
some individuality {something different from any other living being, 
and full prediction in the physical sense, and by physical methods, 
is impossible. If this be true, the loom of nature is weaving a 
pattern with no mere geometrical design. The threads of life 
coming in we know not where, now twining together, now dividing, 
are weaving patterns of their own, ever increasing in intricacy, 
ever gaining in beauty. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Blowing engines.—The activity in orders for blast furnace plant 
is an indication that preparations are being made to increase the 
capacity of American furnaces, Notable among such orders are 
those for blowing engines, and at least two firms are making these 
engines for English firms. One of the latter is a steeple simple, 
with an air cylinder 84in. by 60in., and a steam cylinder 42in. by 
60in. The other engine for England has air cylinders 70in. by 30in., 
and makes 160 revolutions per minute, being coupled direct to a 
gas engine using blast furnace gas, and running at the same speed. 
One firm is building twelve vertical cross-compound steeple blowing 
engines, five of which are for an American plant in Nova Scotia. 
Each of these has two air cylinders 96in. by 60in., a high-pressure 
steam cylinder 50in. by 60in., and a low-fressure steam cylinder 
96in. by 60in, Each engine has a capacity of 50,000 cubic feet of 
free air per minute, compressed at a pressure of 251b. The 24ft. 
fly-wheel weighs 120,0001b., and is keyed upon a 28in. shaft. 
Other engines of the same type have air cylinders 84in. by 6Qin., 
with a capacity of 38,000 cubic feet per minute. The delivery 
valves are of the Reynolds system, and the inlet valves are of 
Kennedy’s positive-action, noiseless type, which require no extra 
clearance, The inlet and delivery valves are all worked from the 
same excentric on the main shaft. The cup-shaped discharge 
valves are of solid cold-drawn steel. They are closed mechanically 
by a connection with the excentric, when the air piston has 
reached the end of its stroke, and open automatically at any point 
of the piston travel, when the air which is being compressed equals 
the receiver pressure. The connection from the excentric with- 
draws a plunger inside the valve, leaving a space between the valve 
and plunger, which is filled with air at receiver pressure. When 
the valve leaves its seat—when the cylinder pressure equals the 
receiver pressure—its movement is arrested by this film of com- 
pressed air. 

Bridge removals,—Several cases have recently occurred in which 
railway drawbridges have been moved, being either hauled from 
one site to another, or lifted vertically 3ft. to 12ft. in consequence 


of changes of gradients. In many of these cases the work has 
been done by means of scows or barges, which are floated und 
the bridge, aving a timber cribbing upon which the bridge takes 
a bearing when the barges are pumped out and rise fy . 
buoyancy. A different method was employed when the Pen | 
vania railroad removed the old drawbridge at. Newark, and puta 
new structure in its place, The span is 2138ft. long, and the rest 
pier, or guard pier, over which the bridge lies when open f 
navigation, was extended 250ft. in each direction, he ls 
tractors built the new 500-ton structure on the down-stream 
extension, supporting it on eight bogie trucks running on rails laiq 
the whole length of the pier. Bogie trucks were also placed to 
receive the old span, and at 10.30 a.m., July 23rd, the old 5 
was opened for the last time, jacked up, and deposited on the 
trucks. The old and new spans were then lashed together end to 
end. ‘lhe hauling was done by 6in, hawsers rove sixteen-fold 
from the up-stream end of the old bridge to two hoisting engines 
on the end of the pier, At 12.58 p.m, the hauling was com. 
menced, and in eight minutes the new bridge was in position but 
ten and a-half minutes more were occupied in adjusting it exact} 
upon its centre. In an hour the bridge was lowered into p 4 
and the gearing was fitted, ready for operation. Hauling a bridge 
lengthwise but on sliding ‘‘ ways” or a cradle, asin shipbuilding 
has recently been effected in Chicago to make way for a new 
bridge and for animprovement of theriver, ‘The approach to the 
Grand Central terminus—which is owned by the Chicago T'ermina] 
Transfer Railroad—was by a double track drawbridge of 
285ft. span, which crossed the Chicago River just below the Taylor. 
street bridge. In improving the river to secure the capacit: 
necessary for the tlow to the drainage canal, it was decided to 
remove the centre piers of the two drawbridges at Taylor-street 
and the Chicago Terminal Transfer Railroad, and to replace the 
swing bridges by two rolling-lift bascule bridges of the Scherzer 
type. The railway bridge has therefore been moved 53ft. north 
from its old site, and established on a temporary pier for use 
during the improvement of the river and the erection of the new 
bridge. Upon the guard pier substantial timber ways were 
constructed, and when the bridge was swung open, parallel with 
the stream, it was jacked up 26in, to allow of a cradle or sliding 
ways being built under it, The weight of the bridge was then 
transferred to the cradle, and two locomotives assisted by the 
engines of two pile drivers, then hauled the structure along to 
its new position, the contact surfaces of the ways being well 
lubricated with tallow. The bridge weighs 600 tons, and was 
loaded with 10 tons of rails distributed over the floor to prevent 
vibration and racking strains. The bridge crosses the river at 
such a skew that it was impossible to use scows to move it. 

A new electric central station.—The central station of the 
Milwaukee Electric Light and Railway Company was built in 1891, 
but is already out of date, and will be torn down when the new 
station is completed. The new plant is expected to reduce the 
cost of power production one-half, or to somewhat less than 0°25d, 
per kilowatt-hour. It will have four vertical inverted engines, two 
of 1400-horse power and two of 1100-horse power, four 1050-kilo- 
watt generators and four 400-kilowatt generators, twenty 100-light 
Brush arc machines, and five Edgemoor water-tube boilers, All 
the engines are cross compounds, with Reynolds - Corliss valve 
gear, with the valves placed in the cylinder heads to reduce 
clearance, At 80 revolutions per minute, and with a steam 
pressure of 150 lb., the engines consume 134 Ib. of dry steam per 
indicated horse-power, ‘he large engines are for the tramway 
service, and have cylinders 28in. and 60in. diameter by 48in, 
stroke. The cylinders are not steam-jacketed, but the receivers 
have reheating coils fed by live steam. The two smaller engines 
will run at 120 revolutions, and have cylinders 22in. and 4éin, 
diameter by 42in. stroke. The fly-wheels are 20ft. diameter, 
and 120,000 lb. weight for the larger engines, and 15ft. diameter 
and 70,000 Ib. weight for the others. e railway dynamos are 
peng connected to the engines, and are rated at 1050-kilowatt 
or 


amperes at 500 to 575 volts. 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


NorwitHsTaNDING South African affairs, to-day’s—Thursday'’s— 
market in Birmingham was well supported. The improved con- 
ditions on the week of the Scotch and Cleveland trade had a good 
effect, and assisted to reassure buyers, and the confidence which 
is felt in the future was indicated by forward bookings. 

Pig iron is marking time, but prices are steady, and sellers are 
indisposed to give way, makers being well booked at the furnaces, 
Prices are, Northampton and Derbyshire forge sorts delivered 
here an average of 663, to 70s. per ton, with best brands quoted 
71s. 6d. to 723, 6d. Native cinder pigs are 65s, to 67s., according 
to quality ; part-mine, 67s. 6d. to 72s, 6d.; and foundry sorts, 7s, 
to 403. The market is supported in part by the continual rise in 
American iron, and the announcement of another advance in 
American pig, making the record figure of 19 dols, 50 cents at 
southern State ports, is regarded as remarkable. 

There was much discussion this afternoon regarding the 
resolution which has been come to by the Glasgow Pig Iron Asso- 
ciation in opposition to the formation of corners, and the resolu- 
tion was generally warmly approved on this exchange. 

A further advance of 53. per ton has been declared in Stafford. 
shire steel bars, which range from £9 to £9 5s. at works, with 
5s. extra delivered in the district. Welsh cold-rolled and close- 
annealed steel sheets are now quoted £10 10s, for singles at Mid- 
land stations, £11 for double, and £11 10s. for lattens for good 
specifications. Steel billets from South Wales and other districts 
realise £6 5s. to £6 10s. for Bessemer, and 5s. to 10s. extra for 
Siemens, Mild steel bars are quoted at £8 to £8 10s, delivered 
in the Birmingham district, engineering and bridge building plates 
£9 to £9 5s,, and girders and angles £7 15s. to £8 5s, The 
local steel makers are very busy, and some firms decline to quote 
except for delivery in January and February, as they are fully 
booked up to the end of the year. The fresh activity in the 
shipyards in other parts of the country, notably on account, of 
the Admiralty, is raising the value of steel, and gravating 
the stringency which has so long prevailed in this epartment 
of trade, 

Black sheets—iron—are selling readily, and prices are fairly 
steady, notwithstanding that the Makers’ Association, which for 
some months past has had a struggling existence, has now col- 
lapsed, mainly through the refusal of Mr. E. Parkes, M.P., to 
countenance the fixing of a standard price, Sheets of 20 w.g 
are quoted £8 15s. to £8 17s. 6d.; and 24 w.g., £9 to £9 10s. 
with £9 5s, or £9 7s. 6d. for an average. Sheets of 27 W.8 
are £Y 12s, 6d. to £10. Galvanised corrugated sheets remain at 
£13 10s, to £14 at out-ports. Competition in the black sheet iron 
trade continues severe alike from South Wales and Lancashire, 0 
both of which districts there has of late been a considerable 
extension of iron sheet manufacture. 

Hoop iron this—Thursday—afternoon was quoted £9 _ 
ordinary, and £9 16s, best, while gas tube strip was £8 10s, 
£8 15s., and nail rods and rivet iron £8 15s, to £9. 

The brisk demand for bar iron has brought the Lancashife 
Association price on this market up to £8 10s., which is equal t 
the basis standard of North Staffordshire bars, but 5s. extra 
demanded for the latter, making the price £8 15s. heit 

The accountants to Iron rade Wages Board presented the! 
return for months of July and August to-day; the —_ 
selling price was returned at £7 3s. 7d., an advance of 6s. 9d. = 
two months ago. The combined output of bars, hoops, angles, ane 
plates was 23,294 tons, a reduction of 6000 tons. ronworkers 
wages advance 24 per cent., making puddling 8s. 9d. 
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At Birmingham to-day—Thursday—the Unmarked Bar Makers’ 
Association met and officially declared a further advance of 10s, 

ton, bringing the standard to £9. ‘The last previous advance 
Ll early in daly. Sir Benjamin Hingley and other marked iron 
= announced that before quarterly meeting marked bars 
will be advanced 10s.,, making them £10. Circulars have been 
‘od from the South Staffordshire coalmasters, advancing coal 
6d. tols., and stock 6d. 

The October quarterly meetings of the iron trade aro fixed for 
the 11th and 12th proximo res tively at Wolverhampton and 
Birmingham, and are likely to largely attended, the more so 
4s farther advances in prices are anticipated at the gatherings. 

Birmingham metal rollers report an improved demand for brass 
and copper sheets, tubes, and wire. There is a good deal doing 
just now in electrical generating apparatus, and in lighting 


tus. 

‘fee heavy trades of the district are displaying considerable 
activity. The bridge and girder makers have a lot of work on hand, 
and the makers of chains and anchors are doing a good business. 
The railway wagon builders have contracts on hand that will carry 
them well into next year, while a considerable amount of work is 
being turned out by the wrought iron tube firms. In some of the 

ineering establishments overtime is resorted to, and the elec- 
trical engineers have to employ double shifts owing to the pressure 
that is being brought to bear by customers with a view to hasten- 
ing deliveries. The heavy ironfounders are busy, and cast iron 
pipes are still in prominent request alike for the home and foreign 


markets, 


NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manchester.—The slight improvement reported last week in the 
fron market here is maintained, but there is no appreciable develop- 
ment of buying generally, merchants for the most part continuing 
to report only a very quiet business, and notwithstanding makers 
are exceedingly firm in their quotations, with here and there a 
tendency to harden up in their list rates, in the open market there 
isa continued disposition to book forward contracts at lower prices 
than would be accepted for forward delivery. On Tuesday’s Man- 
chester ‘Change meeting local and district makers reported busi- 
ness coming forward more freely, especially in forge qualities, for 
which they are asking slightly higher prices—Lancashire makers 
quoting about 73s., less , with Lincolnshire makers generally 
holding to 71s, 2d, net casb as their minimum for delivery War- 
rington. For foundry qualities quotations remain at 77s. 6d., less 

for Lancashire, 71s, 6d. net cash for Lincolnshire, and 77s. to 
78s. for Derbyshire. 

Middlesbrough iron is fully maintaining late rates, and can 
searcely be bought below 76s. 4d. net, by rail Manchester, 
although perhaps a trifle less might be taken for delivery next 
year, Scotch iron is also firm for prompt delivery at about 78s. 
to 78s. 6d, net cash, Manchester docks, with, however, sellers at 
ls, to 1s, 6d. under these figures on forward contracts, For 
American pig iron there are still practically no quotations, 

Finished iron is fully maintaining the advance announced last 
week, the only questionable feature being that at current rates 
steel bars are now competing with iron bars, and that one 
important district has not followed the advance in Lancashire. 
Local makers, however, report no falling off in business at the 
advanced rates, and are readily getting 10s, as the minimum 
for bars, with North Staffordshire qualities £8 15s.; sheets are 

uoted about £9 17s. 6d. to £10 for good qualities, and hoops 

$8 7s, 6d, for random, to £9 2s. 6d. for special cut lengths de- 
livered Manchester district, and 2s, 6d. less for shipment. Nut 
and bolt makers have raised their list rates 103. per ton, and mer- 
chants have put up their stock prices 103. to 20s. on various 
descriptions of both manufactured iron and steel. 

Prices for both raw and manufactured steel show a strong 
hardening tendency. For hematites makers are now quoting 
special prices, as high as 87s. to 903., less 24, for No. 3 foundry, 
but in the open market actual selling prices are much lower ; 
billets are now firm at £6 12s, 6d. net cash ; for bars local makers 
have stiffened up to £8 5s., with other qualities as high as £8 15s. 
and £8 17s, 6d.; steel hoops are steady at £9 10s, and boiler 
plates £9 10s, to £9 12s, 6d., delivered in the Manchester district. 

In the metal market list rates are without quotable alteration, 
with a brisk inquiry coming forward. 

_The position generally throughout the engineering trades con- 
tinues not only satisfactory, but the one or two branches in which 
there have recently been signs of slackening off are showing un- 
mistakeable evidence of reviving activity. The improvement in the 
locomotive building trade to which I have referred recently is 
progressing steadiiy, and in addition to a number of new orders 
that were settled a week or so back, local firms are now tendering 
for about sixty engines, required for home and colonial railways. 
Stationary engine builders have also been getting an increased 
weight of new work, and textile machinists have in prospect more 
orders than have been coming forward recently. Exceptional 
activity is being maintained throughout the boiler-making trade, 
in which there has been quite a pressure of orders coming forward 
recently, one large firm never having previously booked so much 
new business as they have done during the last two or three 
weeks, whilst there are several important developments in progress 
in connection with local undertakings, and an important American 
patent, which I hear is to be exploited in this country, will 
involve a large weight of boiler work being given out very shortly. 
The leading tool makers are also fully maintaining the activity 
which has characterised this branch for some time past, and are 
mostly booking orders in quite sufficient quantity to replace those 
that are running out, whilst electrical and hydraulic engineers 
continue, as previously reported, exceedingly pressed with work. 

The decision given this week by Lord James with regard to the 
Wages question in Mid-Lancashire is generally regarded as a 
egitimate and satisfactory settlement, and the men will now 
retain the 1s, per week advance which had been conceded con- 
ditionally, It is not expected that the securing of this advance 
will, for the present at least, affect the Manchester district, where 
Wages are still 1s, above those in Mid-Lancashire, but it may 
probably lead to the concession of an advance to the smiths and 
strikers, who in several Lancashire centres have for some time past 

n drawn out of the works with the object of enforcing a higher 
rate of wages, 

a Crossley Brothers, Limited, are introducing several new 
esigns in oil engines. One of these is a small 8-man power 
paenel engine to run at 300 revolutions, and giving 14 brake 
orse-power, or, if arranged for electric lighting, fitted with a 
Ha og of heavy fly-wheels, it runs at 350 revo utions, and gives two 
a  horse-power. This engine consumes only about half a pint 
t petroleum per horse-power per hour, and is easily sta’ in 
an or three minutes, whilst it can be left running without atten- 

n for hours at a time. The firm has also brought out a new 
; in 10-horse power nominal oil engine capable of givi 
-H.P., designed for | the largest threshing an 
: te machinery generally, t can be started in about 

Ye minutes, and left running for many hours together, whilst 
on —— of oil is about half a pint per actual horse-power 

In connection with the Crossle engines, | may add that 
frm has just delivered to customer The largest 
engine—550 indicated horse-power—they have yet 
Shaft is combined by means of coupling on the 
om aft with a dynamo, and will be worked with producer 


very in ng syllabus for the ensui jiscussion 
Session, which is to be opened on October 14th by a cotal gather- 


ing at the Grand Hotel. The programme of papers to be read 
during the session includes the following :—‘‘ The Generation and 
Electrical Distribution of Motive Power,” by Mr. J. 8S, Rawerth, 
of London, October 26th ; ‘‘Some Difficulties in the Manufacture 
of Steel Castings,” by Mr. J. E. Fletcher, of Sheffield, November 
11th ; ‘‘ Engineers’ and Machine Tools: a Few Criticisms upon their 
General Construction,” by Mr, A, R, Bellamy, of Stockport, 
November 25th ; ‘‘The Future Development of the Steam Engine : 
a Forecast,” by Mr. Alfred Saxon, of Manchester, February 
10th, 1900; ‘‘ Health in the Workshop,” by Mr. J. D, Sut- 
cliffe, February 24th; and ‘‘The Tool-Room (a) for the 
Manufacturer ; ()) for the Engineer,” by Mr. Walter Heap, 
of Manchester, 24th March. The annual qa meeting is to 
be held on 9th December, and after the election of officers and 
members, a couple of topical questions will be disc , Viz., 
‘‘What is the Readiest Method of Testing the Permeability of 
Metals used for Permanent Magnets ;” and ‘‘ The Relative Merits 
of Wire Ropes and Chains for Lifting and Traction.” At the 


season closes. The inland trade, at the same time, has been 
steadily maintained. Barnsley hards are 9s, 6d. to 10s, per ton ; 
seconds, from 8s, per ton. (as coal is being heavily taken on 
contract account, at the improved prices secured at the beginning 
of the season. Engine fuel keeps in good request, and the already 
high prices show signs of going still higher. Nuts fetch from 8s. 
to 9s. per ton ; screened slack, from 63. per ton; pit slack, from 
4s, per ton, Coke, which is very actively called for, is easily 
saleable in the open market at from 17s. to 203. perton. = => 
In the iron and steel trades there are no signs of the animation 
reviously reported at all abating. The Americans have been 
uying somewhat freely in the market, particularly in West and 
East Coast hematites. This has led several of our local manufac- 
turers to cover their requirements, not merely to the end of this 
year, but well into the next. There is no expectation of lower 
values ruling for some months ; indeed, should hematites be bought 
for foreign consumption to anything like the extent they are being 
acquired now, there is little doubt of the — going higher. 
B billets of the kind used in the Sheffield trade have been 


quarterly meeting on 10th March, after the formal busi has 
been transacted, there will be a discussion on the following topics :— 
‘* Has Steel used in the Toolholder any Advantage over a Solid 
Forged Tool ;” ‘‘Is me known of the Merits of the Various 
Kinds of Belts;” and ‘‘What is the Best Method of Testi 

Lathes for Accuracy.” The President’s inaugural address is fix 

for 13th January, and the annual dinner for 10th February, 1900. 

Business in the coal trade has during the past week been in a 
more or less excited condition owing to the general extra pressure 
of orders coming forward in all descriptions of fuel, in anticipation 
of the advance in prices with the close of the month. In the 
better qualities of round coal suitable for house-fire purposes there 
has been quite arush of orders from both private consumers and 
merchants, who have been anxious to get in their usual 
quantities before the advanced rates come into operation, 
with the result that collieries, even with pits working 
five to six days per week, have not been abie to keep 
up with their deliveries, and have had to draw upon 
their limited stocks, Although the pressure has not been so great 
upon other descriptions of fuel, merchants and consumers have 
been ordering enlarged quantities of both steam and forge coals 
and engine fuel, the business offering being altogether out of pro- 
portion to the ordinary current requirements. With a view of 
protecting themselves against this rush of bat which threatened 
to fill up their books for a very considerable time ahead, and 
would probably have left collieries at the close of the month 
full up with orders sufficient to take away the whole of their 
output all through October, notices have been sent out to 
merchants and dealers and large buyers to the effect that an 
orders not executed at the close of the month will be cancelled, 
and only renewed at the advanced prices, whilst the leading Man- 
chester collieries have intimated, with be, ay to the private retail 
trade in house-fire coals, that after Tuesday they pe decline to 
book any further orders except at the advanced rates. This in 
reality brings the advanced prices into practical operation with 
the present week, and 9g consequently must now be given 
at an average of about 12s, 6d. to 13s, 6d. for best Wigan Arley ; 
lls. to lls, 6d. for Pemberton 4ft. and seconds Arley ; 10s, to 
10s. 6d. common house coal ; 9s. 6d. to 10s, steam and forge coal ; 
7s. 6d. best slack; 6s. 6d. to 7s, medium ; and 5s, 6d. to 6s, 
common sorts at the pit. 

There is a fair amount of activity in the shipping trade, and it 
has been decided to advance to basis price for steam coal 6d. per 
ton. This will bring the minimum quotation for steam coal to ibs., 
with prices feom this to about 10s. 6d. for ordinary 
qualities delivered Mersey ports, whilst for house-fire descriptions 
prices will be raised in some instances ls, per ton, and quotations 
for these will average about 11s, delivered y* now ports, 

As yet there has been no official advance in coke following the 
upward move in slack, but the demand continues very brisk, and 
prices are exceedingly firm at the maximum rates, ranging from 
18s, to 20s. for ordinary furnace cokes, and 26s. to 27s. for good 
foundry qualities at the ovens. 

The miners, as might only be expected, have not been slow to 
take advantage of the strong upward move that has been going 
on in prices for several months past, and at the earliest moment 
which the wages settlement allows they have decided to send in 
notices for a further advance of 5 per cent. There is little doubt 
they will be able to secure this advance without difficulty, and it 
is probable that it may be followed by some further upward move 
in prices. 

rrow.—The position of the hematite pig iron trade remains 
unchanged. There is a good demand for mixed Bessemer numbers, 
which are quoted at 75s, to77s. 6d. per ton net f.o.b., last week’s prices, 
while warrant iron is steady at Fes. 4d. net cash sellers, 74s, 114d. 
buyers. The American demand is strong, and orders are brisk on 
home and on local account. Makers have forty-six furnaces in 
blast, as compared with forty-one in the corresponding week of 
last year. The business in warrant iron during the week has 
been fairly brisk, and stocks have been reduced by 858 tons. 
There is now in hand 233,294 tons, being an increase of 


sold as high as £8 per ton, although £7 15s. is the usual figure. 
In Siemens steel most of the work now being turned out 
is for qualities fetching from £9 10s. to £10 per ton; in 
some instances there are orders for somewhat less than the minimum, 
and £2 higher than the maximum figure. These prices, though 
they appear high, are not too high when the state of the market 
is taken into account, and a readily give them. West Coast 
hematites are now fetching 90s. per ton, delivered in Sheffield, and 
the East Coast brands are scarcely any cheaper. 

There is rather more doing in several of the foreign markets as 
well as in our Colonies, The outbreak of the plague in Portugal 
has had a serious effect on business, and the Spanish trade has 
diminished almost to the vanishing point. The Spaniards have 
begun to supply themselves with files and similar wares, which at 
one time they obtained from this country, while the Germans and 
the French appear to have captured the market in those cheaper 
grades of cutlery which the Spanish people almost exclusively pur- 
chase. The condition of affairs in South Africa continues to be 
very unsatisfactory, with no hope of any improvement during the 
present political unrest. On the other hand, the various markets 
of South America have been decidedly brisker, with every sign of 
further improvement. There is a eal more doing with 
Japan and China, while from our Colonies, with the exception of 
South Africa, better reports are received, The Australasian 
Colonies and Canada are ordering much more freely than they 
have done for a long time. The home trade is expected to be 
good this year, as money is abundant and people are disposed to 
spend pretty liberally. This has been particularly evident at the 
seaside and various health resorts, which have rarely had a better 
season, and it will in turn affect the larger centres from the 
capital downwards, encouraging merchants to prepare for heavier 
business, particularly in articles of household appointment, both 
for use and ornament. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THIs week has been, on the whole, a very satisfactory one for 
sellers, better, in fact, than any that have been reported for a long 
time. A good many orders have been booked, and buyers have 
continued keen, so much so that the demand has been in excess of 
the supply, and better prices have ruled in consequence. A most 
important and significant feature of the pig iron market is that 
consumers are pressing to buy iron, not only for prompt delivery, 
but also for delivery over the winter months, and some even to the 
end of June, and they have no hesitation in offering to pay for 
forward deliveries as much as they are giving for prompt. The 
inference is that they do not anticipate any material decline in 
prices this winter, an opinion which is justified by the excellent 
condition and —! of all the manufactured iron and steel and 
allied trades, Both Tuesday and Wednesday of this week were 
exceptionally good days for business. The strength of the position 
of Cleveland makers is attested by the fact that Cleveland warrants 
have not followed Scotch downward, and while a short time ago 
the latter were 3s, 6d. per ton above Cleveland, they are now only 
about 1s, 8d. more. 

Prices of Cleveland pig iron show improvement this week. For 
No. 3 G.M.B., 68s. has been readily given both for prompt and 
forward delivery, and 68s. 3d. has also been paid to the leading pro- 
ducers, who, however, are asking 68s, 6d., a price which consumers 
have not yet been pre to pay. No. 1 has been sold at 
69s. 6d., No. 4 foundry at 66s. 6d., and grey forge at 65s. per ton. 
Scotland continues to take e quantities of No. 4 foundry and 
forge, the rise in prices notwithstanding, but they are relatively 
not so dear as No. 3. 

A good business has been done in Middlesbrough hematite pig 
iron during the past fortnight, but the supply is short, and pro- 
ducers have sold nearly every ton that they can make next month. 
C s would readily give 75s. for October delivery of mixed 


57,315 tons since the fgg of the year. The prospects of 
trade are very satisfactory. Makers are very fully sold forward, 
and could increase their engagements without much difficulty if 
they cared to do so, 

Iron ore is in very steady demand, and raisers find difficulty in 
meeting the wants of consumers so far as best descriptions of raw 
metal are concerned ; 14s, to lds. per ton net at mines is the 
quotation for ordinary sorts, and 18s. is the price of best descrip- 
tions, Spanish ores are in large delivery in this district, and are 
- ely held in stock, ey are quoted at 17s. per ton 

elivered, 

Steel] makers are very well off for orders, and business is 
decidedly brisk in all the main departments of local production. 
Heavy steel rails are in brisk demand, and orders are well held. 
The inquiry from most sources is very pressing, and the colonial 
demand is as active as any. £6 15s. is still the price of heavy steel 
rails net f.o.b, A good business is still being done in light rails 
and home sections. Ship plates are very largely inquired for, 
although itis known that not much new tonnage has been recent 
placed with shipbuilders. The value of ordinary specifications is 
steady at £7 12s, 6d., while les are at £7 2s. 6d. per ton. 
There is a good steady demand for hoops, billets, merchant 
qualities and heavy steel castings. 

Shipbuilders’ chief complaint is that they have plenty of orders, 
but a scarcity of men, and that in some departments men are 
getting such good wages they will only work about four daysa 
week. No new orders are reported in the district. 

Coal and coke are in very full demand, and prices are decidedly 
firm and steady. 

Shipping is quieter, mainly on account of the heavy weather 
lately experienced. The shipments of pig iron from West Coast 
ries last week totalled up to 14,653 tons, and steel to 11,794 tons 

ing a decrease on the corresponding week of Jast year of 4236 
tons of pig iron, and an increase of 5750 tons of steel. The aggre- 
gate shipments this year have reached 369,813 tons of pig iron, 
and 362,123 tons of steel, showing a decrease of 24,685 tons of pig 
iron, and 40,382 tons of steel, as compared with the corresponding 
period of last year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

As was anticipated, the change to less comfortable climatic con- 
ditions has had a reviving effect on the house-coal trade, and 
values are already recovering. Best Silkstones are at present 
quoted at 10s. 6d. to 11s, per ton; ordinary, from 8s.; Barnsley 
house, 10s, to 10s. 6d. per ton; seconds, from 8s, 6d. per ton. In 
i ressed forward, to 


steam coal the trade with the Baltic is being p 
get as heavy deliveries through as can be managed before the 


numbers, but they are not very successful in meeting with either 
makers or merchants willing to do business on those terms, 
Some of the makers have raised their quotations to 75s. 6d. for 
delivery up to the end of the year. Rubio ore is not now to 
be had under 18s, per ton, delivered on Tees, and there is no 
longer any pressure to sell, 

exports of pig iron from the Cleveland district this 
month have been very satisfactory, exceeding considerably those 
of last month, and being also in excess of those in any previous 
September, except that of last year, the improvement being 
specially marked in the deliveries to the Continent. The total pig 
iron shipments this month to the 27th reached 95,396 tons, as 
compared with 85,919 tons last month, and 96,749 tons in 
September last year to like day. The stock of Cleveland pig 
iron in Connal’s public warrant stores continues to decline sub- 
stantially. On Wednesday night 96,205 tons were held, decrease 
for month 15,150 tons. Of hematite pig iron 14,153 tons were 
held, decrease for month 3015 tons. 

The finished iron and steel industries are in all ae 
with the best of prospects for next year, everything pointing to 
full work for the whole of the year. The situation improves every 
week, and the difficulty experienced by manufacturers is to 
satisfy the requirements of consumers. The tendency of prices is 
strongly upwards, more especially in plates and angles. Steel 
ship plates are quoted at £7 12s, 6d.; steel boiler plates, £8 15s.; 
iron ship plates, £7 10s.; iron and steel ship angles, £7 5s.; 
steel sheets—singles—£9 15s.; common iron bars, £7 15s. per ton, 
all less 24 per cent. f.o.t., but considerable premiums have to be 
paid where early delivery is required. Heavy steel rails are firm 
at £6 15s, net at works, but there is not much in the way of new 
business being given out. Manufacturers, however, have enough 
to keep their mills fully occupied. 

The statistics submitted by Mr. Edwin Waterhouse, the official 
accountant, to the Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England, and giving 

rticulars as to deliveries of, and the average prices realised for 

nished iron during the two months ending August 30th, are 
excellent and encouraging, the return being the most satisfactory 
that has been issued for many years. The advance in realised 
prices on the previous two months was no less than 6s, 5°79d. per 
ton, about double the advance reported in the previous two 
months—and, in fact, the largest advance for nearly ten years. 
The average realised price was £6 7s. 0°04d. per ton, a price 
better than has been reported since June, 1890. According to the 
sliding scale in force in the district for regulating wages, puddlers 
will, from Monday next, receive an advance of 3d. per ton, and 
other mill and forge wages will be advanced 24 per cent.; but if 
the realised price had risen just 6d. per ton more, the ironworkers 
would have been awarded double the advance they have te 
Rails during the two months rose 2s, 6d. per ton ; plates, 5s, 11d.; 
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8s. 1d.; and angles, 3s, 3d. The total advance this year for 
all kinds has been 17s. 11d. per ton, while the total since prices 
began to advance in the middle of 1895, when they were at the 
lowest figures ever known, has been £1 12s. 1ld. A decrease is 
reported in the quantity of iron delivered, and that may be 
attributed to the hot weather and the holidays in August on 
Teesside. The following is the summary of the deliveries and 
realised prices, this being the best return as regards prices that 
has been issued for over nine years :— 


Sales during the Two Months ending August 31st, 1899, 


Average 
Weight invoiced. ercentage selling price 
Description. Tons ewt. qr. lb. 
Bars 5 0 2 49°52 .. 6 8 10°54 
Angles .. .. .. 3,301 18 0 .. ace 6 2 5°87 


23,630 138 2 18 100°00 6 7 0°04 


The steam coal trade in the North of England must be reported 
dull and weak, with lower prices ; but all other branches are very 
busy and prosperous. Some collieries have not worked to their 
full capacity during the last fortnight, but that was not due to any 
lack of orders ; it was brought about by a scarcity of vessels which 
did not come in promptly, being detained by the equinoctial gales. 
Best steam coals may now be bought at lls. per ton f.o.b., and 
smalls at 7s. Durham gas coals are in excellent request, and it is 
with difficulty that the full requirements are met. The price is 
strong at 10s, 6d. to 1ls. f.o.b. Inquiries are numerous for coking 
coal, the demand being especially good from the Continent, and 
for next year’s delivery. Fully 10s. 6d. per ton f.o.b, has to be 
paid. Coke is not by any means so scarce as it was, and last week 
there were iderable quantities offering, which had not been 
taken according to contract. These were sold at exceptionally low 
rates, 20s. per ton delivered at the Middlesbrough furnaces being 
taken ; but now the prices are firmer, 21s. per ton being the regular 
figure for medium qualities, The death took place on the 20th inst, 
of Mr. John Featherston, who for tifty years has been c ted 


tyranny of employers, but their tyranny over one another is more 
evident. A collier has complained to me personally that at a 
show-card day lately his son was sent back because he had no 
card, though he was a member, but owing to illness had not 
renewed. 

As anticipated, there is now a fair prospect of a settlement with 
the enginemen, fitters, and others, at collieries and works, At a 
meeting between representatives of the men and employers on 
Monday at Cardiff, characterised by a good tone and amicable 
feeling, it was agreed to suspend decision for a month certain 
concessions promised to date from October Ist retrospectively. 
At the close an amended schedule of wages was handed in by 
employers for the consideration of the men in the interim. 

I regret to announce the death of Mr. James Harrison, colliery 
manager of the Bwllfa Aberdare, He came to the district with 
Mr. James Brogden from the Ogmore Valley, and was an excel- 
lent type of the northern mining contingent who have done good 
work in the South Wales mineral coalfield. 

For steam coa! the demand at present is greater than the omuely. 
Best and seconds are in good demand, drys in request, also Mon- 
mouthshire coa's. House coal is getting animated, and increased 
vigour shown in house demand and for shipment. Closing prices, 
Cardiff, this week were as follows:—Best steam coal, 13s, 9d, to 
14s.; seconds, 12s, 9d. to 18s.; best drys, 12s, 9d. to 13s.; seconds, 
12s, to 12s, 3d.; special smalis, 8s. to 8s, 3d.; best ordinaries, 
7s. 3d. to 7s, 6d.; seconds, from 7s.; best Monmouthshire for 
Cardiff shipment, 12s, 9d. to 13s,; seconds, lls. 6d. to 11s, 9d. 
House coal, 13s, 6d. to 13s. 9d. No. 3 Rhondda, 13s. 3d. to 
13s. 9d., brush, 12s.; small, 10s, 6d. No. 2 Rhondda, 10s, 3d. to 
10s. 9d.; through, 8s. 9d. to 9s.; small, 7s. 6d. 

Swansea quotations:— Anthracite, 14s. to 14s. 6d.; seconds, 
12s. 6d. to 13s, 6d.; ordinary large, 11s, to 11s, dd.; small rubbly 
culm, 5s. 6d. to 5s. 9d.; steam, 12s, 6d. to 13s. 6d.; seconds, 
1ls, 6d. to 12s. ; bunkers, 9s, 6d. to 93. 9d.; small, 8s. to 8s.6d. House: 
No. 3 Rhondda, 13s, to 13s, 6d.; No, 2 Rhondda, 11s, 6d, to 12s.; 
through, 10s. to 10s. 6d.; small, 8s, 3d. to 8s, 6d. 

Patent fuel continues in good demand at all ports. Swansea 
despatched 7380 tons last week, prices 12s, 6d. to 13s. Cardiff 
prices remain at 13s, 3d. to 13s. 9d. for best. Coke values un- 


with Messrs, Pease and Partners, Limited, acting for more than 
twenty-five years as their chief coal-shipping and ironstone agent 
at Middlesbrough. He was born at Crook in 1837, and was first 
connected with the firm’s coke and brickmaking business, being 
afterwards appointed manager of their Frosterley limestone 
quarries, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a quieter feeling this week in the Glasgow pig 
iron market. Business was suspended on Monday, which was a 
local holiday. On the following day prices were fairly steady, with 
only a limited business doing, but rates afterwards broke away to 
some extent, and the tone altogether was less satisfactory. Business 
has been done in Scotch warrants from 70s, 5d. to 69s, 74d. cash, 
and 70s, 9d. to 69s. 10$d. one month. Cleveland iron has sold at 
67s, 9d. and 67s. 10d. cash, and 68s. to 68s, 2d.one month. The 
business in Cumberland hematite has varied from 75s. 3d. to 
74s. 8d. cash, and 75s, 9d. to 74s. 10d. one month. : 

Since last report one furnace has been taken off ordinary iron 
at Carron Ironworks, and there is now a total of eighty-one in 
operation in Scotland, compared with eighty-nine at this time last 
year. There are thirty-nine furnaces producing ordinary, thirty- 
eight hematite, and four basic iron. 

e steady demand for Scotch makers’ iron keeps prices from 
declining. Several brands are difficult to obtain. Nos, 1 Coltness 
and Shotts have for some days not been quo’ on account of 
scarcity. Monkland No, 1 is, asa rule, only obtainable just now 
out of store, while No, 3 same brand has occasionally been diffi- 
cult to obtain. This week Summerlee iron has been scarce, partly 
in consequence of the extra sales of it recently made for ship- 
ment to Canada. Govan, No. 1, is quoted f.o.b. at Glasgow 
72s.; No. 3, 71s. 6d.; Wishaw and Carnbroe, Nos. 1, 74s.; 
Nos. 3, 71s. 6d.; Clyde, No. 1, 79s.; No. 3, 75s.; Gartsherrie, 
No. 1, 803.; No. 3, 76s.; Calder, No. 1, 80s. 6d.; No. 3, 76s.; 
Coltness, No. 1, 85s. 6d.; No. 3, 77s.; Glengarnock at Ardrossan, 
No. 1, 80s.; No. 3, 74s, 6d.; Eglinton at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 75s.; Nos, 3, 72s, 6d.; Shotts at 
Leith, No. 1, 81s.; No. 3, 76s. 

The subject of ‘‘ corners” in pig iron, and the possibility of pre- 
venting these in future has been engaging the attention of the 
Glasgow ironbrokers for several months past. When the matter 
was last considered it was decided to postpone any decision in it 
for some time. A special committee, to which consideration of 
the subject was remitted, resolved to recommend the adoption of 
certain regulations for the purpose in view, and a special meet- 
ing of the Scotch Pig Iron Trade Association was held on Tues- 
day, when it was resolved by a majority to adopt a rule recom- 
mended by the Committee. This rule provides that if a petition, 
having the signatures of twelve members of the association, is 
presented to a Special Committee of the Association, this committee 
shall, at any meeting at which not fewer than four members, in- 
cluding the chairman, are present, have power, on the applica- 
tion of any party to a contract or contracts outstanding at the 
time the petition is presented, to (a) extend the prompt date 
of the contract or contracts for any period not exceeding 
three months in all, the seller in that case paying a considera- 
tion as fixed by the Special Committee for the postponement of 
delivery ; (4) fix a price or prices, and date or dates for settle- 
ment of the contract or contracts ; (c) attach to the contract or 
contracts any other or additional terms or conditions which they 
may deem n or expedient, Any decision of the Special 
Committee in relation to a contract referred to them under the 
foregoing shall be binding on all the parties thereto. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5471 tons, compared with 4677 in the co’ nding 
week of last year. There was despatched to Australia tons, 
France 140, United States 200, Canada 550, South America 20, 
India 195, Italy 313, Germany 555, Holland 155, Belgium 10, Spain 
and Portugal 80, China and Japan 60, other countries 280; the 
coastwise shipments being 1967, compared with 1320 in the same 
week of 1898, 

The finished iron and steel trades continue very busy. There is 
no difficulty in the iron branch as regards wages, the men working 
“— well and being paid in accordance with the sliding scale. 

he coal trade is fairly active ; in fact, there is a large volume of 
business being done, but the output is so extensive that all require- 
ments are easily met, Prices have been nominally unchanged for 
some time, but there is undoubtedly an easier tendency. The 
Fife coalmasters have intimated a reduction in coal prices of from 
3d. to 6d. per ton, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE comments in THE ENGINEER of last week upon the situation 
in the Welsh coalfield received additional force this week from an 
important meeting of the Monmouthshire Western Valley Council 
held on Saturday. The decision at the close was that the 
members still adhered to their former resolution, “not to 
work with a single man after the 30th inst. who is a non- 
unionist.” Notices were ordered to be posted on the 30th ‘‘to 
terminate contracts, and also to arrange for ‘show-cards’ day 
at the pit.” I may add that it is under consideration in various 
parts of the district to carry out this ‘‘show-cards” plan 
vigilantly, and not to allow a collier to descend who has not a card 
of membership with the Federated Miners, Colliers talk of the 


ged, d continues brisk. Swansea prices: Furnace, 23s. 
to 24s.; foundry, 25s. to 27s. 6d. Cardiff prices: Furnace, 24s, to 
25s.; foundry, 27s. to 28s. ; special, 31s. to 32s. Pitwood, Cardiff, is 
again at 16s, 9d. ex ship, e Ca continue to arrive, Iron 
ore: Tafna, 14s, 6d. to 15s.; Rubio, 16s. to 16s, 6d. 

Pig iron has been coming in freely to Newport and Swansea, 
principally from Ulverston, Grimsby, Millom, and Barrow. Two 
cargoes from Grimsby totalled nearly 1000 tons. I note, too, that 
rails and railway iron over 900 tons came in this week to New- 
port from Harrington, another proof injurious to Welsh iron- 
masters that the sea rate compares favourably with the railway 
rate even for short distances. The fact can be added, Welsh iron- 
masters are full of business, and only with extreme difficulty can 
make deliveries quick enough to satisfy customers. A break in 
the drought last week enabled a spurt to be made in several 
quarters where water supplies were deficient. At Dowlais there 
was a good run, followed by a temporary block again, In several 
places work on Sunday was as brisk as it could possibly be, In 
the Briton Ferry district six furnaces have been in active operation 
at the Briton Ferry Steel Works, At the Briton Ferry works the 
hematite output is well maintained, and the engineering works are 
in full vigour. In the Swansea Valley the steel trade is particu- 
larly animated, and the demand for tin bars greatly in excess of 
supply. At Cyfarthfa last week I noticed on several occasions 
important trains of steel bars despatched, and Dowlais figured 
similarly, the Old Mill and the Iver having had a good run. 
In the Llanelly district the fitters have come to an agreement with 
the South Wales works, and trade all round is good. At Ebbw 
Vale, where a wage difficulty has been arranged, and Blaenavon, 
good work is being done. At Rhymney, the artisans, to the 
number of about 200, have had a concession from Mr. Smith of 
10 per cent, added to the standard. Some miners’ troubles are 
cropping up. In the Llanelly district the strike at the copper works 
continues ; both sides are firm. In the Swansea district the 
annealers threaten trouble, This will be a great blunder if per- 
sisted in, as from the top of the valley to the other thorough 
prosperity continues, There was a meeting of the smelters’ union 
amongst the tin-platers on Saturday, when it was resolved to accept 
the scheme of the committee in respect to the make, which in 
future will be forty boxes per turn for eight months in the year, 
and thirty-six boxes per shift for July, August, and September, 
It was also decided that the working turn in all mills be one of 
eight hours. 

Shipments of tin-plates have again been below the make on 
account of delayed tonnage. Last week the shipments only 
totalled 35,756 boxes, make 52,125 boxes, stoeks 182,142. The 
state of trade is satisfactory. In tin-plate bars sales are reported 
over next year, to cover contracts for plates. Prices of plates have 
an upward tendency, and, it is thought, cannot remain at present 
quotations, 

On ’Change, Swansea, mid-week, at a full market, it was re- 
ported that the pig iron market had shown an improvement, Is. 
in Scotch and hematite, and 5d. in Middlesbrough, per ton, upon 
the week. Demand for finished iron and steel is still in excess of 
production, causing deliveries to be in arrear. Closing prices are 
as follows :—Glasgow pig iron warrants, 70s, 2d., 70s. 5d., to 
70s, 4d., cash buyers ; Middlesbrough, No. 3, 68s,; other numbers 
in proportion ; hematite warrants, 75s. 14d. to 75s, 3d.; mixed 
numbers, f.o.b. Cumberland, according to brand. 

Welsh hematite, 1, 2, 3, £8 2s. 6d.; Welsh bars, £8 7s. 6d. to 
£8 10s.; angles at usual extras. Steel sheets, £9 5s. to £9 10s.; 
sheet iron, £9 5s. to £9 10s.; steel rails, heavy sections, £6 10s, to 
£6 15s.; light, £7 103. to £7 15s.; sleepers, &c., according to 
section and specification. Bessemer steel: Tin-plate bars, £6 5s.; 
Siemens best, £6 7s, 6d., all delivered in the district net cash, 
f.0.t. 

Tin-plates, Bessemer steel cokes, 15s, 6d. to 15s, 9d.; Siemens, 
15s, 9d. to 16s.; ternes, per double box, 28 by 20 C., 28s., 29s, 
30s., to 32s. 6d.; best charcoal, 15s. 6d. to 16s, 6d.; big sheets for 
galvanising, 6ft. by 3ft. by 30, per ton f.0.t., £12 10s. to £13 10s.; 
black plates, £12 to £12 103.; Canadas, £10 to £10 5s, Copper 
bars, Chili, £76 7s. 6d. to £76 18s. 9d. Block tin, £149 5s, to 
£149 15s, Spelter, £2210s, Lead, £1510s. Silver, 274d. per oz, 

New silver works are projected for the Swansea Valley. The 
moulders’ strike at Gowerton is over ; demand conceded 36s, per 
week. Mannesmann strike is ended, and work resumed on Thurs- 
~~ Several foundries in the district have resumed operations, 

e 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
IN iron and steel a steadily increasing activity has been notice- 
able upon the week ; the tone in all branches is firm, and there is 
a considerable amount of fresh work offering. For many years 
employment in the iron industry has not been so strong and steady 
as it is now, and some departments have never before been in so 
flourishing a condition as the present; the manufacturing branches 
are decidedly the most prosperous, demand for all descriptions of 
plates, bars, girders, angles, &c., being uncommonly heavy. Re- 


uirements in raw iron are naturally very large, but the blast 
yea works report themselves unable to meet the increasing 


demand, though additional blast furnaces have in several places 
been erected ; but a want of trained workmen, and the difticu) 
in getting enough iron ore, prevent ironmasters from raising ty 
duction as they ought todo, The large establishments which = 
duce their own raw iron are naturally much better off than 
smaller works, The terms of delivery stipulated for—five to six 
months, even for small lots—are characteristic of the condition 
the market ; the machine shops often ask a much longer time for 
delivery, and a good many firms decline to accept further orders, 
A rise in bars that was expected for autumn has already taken 
place, and malleable iron bars are now standing on M, 200 to 919. 
numerous orders reaching up to and beyond the second quarter of 
1900 have been secured at this price. The exceptionally strong 
demand that comes in for boiler plates has been referred to before: 
lately tank plates for shipbuilding have also been in very good call; 
In the wire business the improvement in prices and in activi 
that was being noticed some time ago has continued, and it is to 
be regretted that here, again, the want of raw material is dig. 
agreeably felt, preventing the wire mills from taking full profit 
from the flourishing state of the general iron market, 

Last week’s list prices were :—German foundry pig, No, 1, M, 93 
to 95; No, 3, M. 85 to 90; white forge pig, M. 76 to 78 ; basi 
M. 72 to 75; German Bessemer, M. 88 ; Spiegeleisen, M, 84 to 85: 
Luxemburg foundry pig, M. 80 to 85, per ton at works, 
merchant bars, M. 200 to 210 ; the same in basic, M. 175 to 185. 
best finished bars, M. 225; angles, M. 175 to 185 ; girders, M. 138 
to 140 ; sheets, M, 225 to 235 ; the same in basic, M. 195 to 205. 
heavy plates for big ge gj purposes, M, 240 to 290, according 
to quality ; plates in basic, M. 200; the same in Siemens-Martin 
stee!, M. 190; Bessemer rails, M. 145 ; light section rails, M, 145 
all per ton free at works, The German trade in coal is very | : 
and satisfactory, and though much life and activity were anticipated 
for August and September, coalowners did not expect deliveries 
to be so heavy as they have been, and with regard to prices there 
certainly is not the slightest cause for complaint. Shipments in 
coal were 7 per cent, higherin August of present year than for the 
same month last year. Inland demand has, of course, been show. 
ing an increasing briskness, but foreign deliveries, especially those 
to Poland, have also been esa large, while shipments in coal 
from Germany to Austria-Hungary show a falling-off against this 
time last year. 

Demand and sale continue very regular on the Austro-Hungarian 
iron market, and the general aspect is bright ; the firm tone pre. 
vailing all round is partly due to a steady inquiry that comes in 
for most articles, and partly to the fact that the gain of the iron. 
works in the first quarters of the year has been so much higher 
than was generally expected, and so makers and manufacturers 
are, on the whole, rather inclined to take an optimistic view of 
things, and the opinion prevails that the last quarters of the year 
will be better than the first, The Bohemian Montan Company is 
reported to have gained 60,000 florins more in the first two 
quarters this year than last, and the Prague Iron Company, the 
largest iron-producing works in Austria, states net profit in the 
first six months of present year to exceed that of last year by 
970,000 florins. The rise in quotations for coal has caused much 
grumbling among consumers, but as coal in all the neighbouring 
districts met with an advance, the Austrians had to follow the 
example, else exports to Rheinland- Westphalia, and more espe- 
cially to Silesia, would have become so large that home consumers 
could not be satisfied ; even now coalowners frequently complain 
of the inability to meet the requirements of their customers, 

Among the colliers in the Bohemian brown-coal district, the 
wages question has recently been the cause of some debating, and 
a meeting, attended by about 600 colliers, was held at Briix, 
where a resolution was passed, according to which the men demand 
a 20 per cent. advance in wages, eight hours’ work, and the fixing 
of a minimum pay, the present favourable position in the coal! 
trade and the dearness of provisions, &c., being stated as the 
motives of the movement. 

The colliers’ strike in the Plauen district—Saxony—which was 
beginning to be ed as rather serious because it extended 
over the neighbouring districts, has terminated in the entire 
defeat of the men. All the strikers, knowing their cause to be 
hopeless, have again taken up work, 

‘I'he French iron market has exhibited remarkable firmness upon 
the week, and prices are, on the whole, inclined to go up. Mer- 
chant iron is quoted 200f., and girders 260f. p.t. Steel rails have, 
for some time past been showing an upward tendency, which 
ended in an advance of 50 centimes for 20-kilo. rails, and lf. for 
 ¥ section rails, the former now standing on 240f. p.t., against 
235 p.t. that were paid some time ago, while the latter fetch 
260f., against 250f. p.t. Heavy sorts remained on 230f. p.t. 

Belgian ironmasters are very busy, and demand has been fully 
maintained, while prices are decidedly satisfactory. For Charleroi 
forge pig 90f. to 95f. p.t. is quoted for deliveries in 1900. All sorts 
of manufactured iron are in vigorous request, prices not showing any 
change against the beginning of September, Steel bars cost about 
140f, p.t., blooms 150f. p.t. Notonly engine fuel butalso house coal is 
rising in Belgium, and cokeislikewisescarceand dear. Thedemandin 
coal and coke for the different departments of the Antwerp Marine 
has recently been ordered ; the value of the contract was officially 
stated to amount to 55,555f.; basis price for best coal and for coke 
being 30f. p.t., for medium sorts DE. p.t. Five firms tendered, 
and the lowest bidding, Lecomte, Antwerp, was 25 per cent. 
higher than the official basis quotations ; prices asked by all the 
others were 33 per cent, higher. 

The Italian Ministerial Council has given permission for the 
purchase of 111 locomotives, 458 passenger, and 56 luggage 
cars, and 3050 goods wagons. The Italian Mediterranean Railway 
has resolved to give out its share of the order in a few days, 
one-half of the contract being reserved for home shops, while 
for the remaining lot foreign houses are expected to join in the 
tendering, the said order comprising 76 locomotives, 15 passenget 
cars, first-class ; 80 ditto, first and second-class ; 73 ditto, second- 
class; 54 ditto, third-class, 150 covered goods wagons, and 950 
open wagons, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal keeps in good demand, but shippers complain of 
want of ready tonnage. House coal firm, and prices advancing. 
Copper is a little easier, but tin has considerably advanced from 
last week’s quotations, Exports for week ending September 23rd 
were :—Coal: Foreign, 61,562 tons ; coastwise, 15,043 tons, Im- 
ports for week ending September 26th were :—Iron ore, 19,230 
tons ; pig iron, 475 tons; scrap, 30 tons; steel rails for export, 
925 tons ; pitwood, 2917 loads ; three cargoes deals, 

Coal: Best steam, 12s, 9d.; seconds, 11s, 9d.; house coal, best, 
13s. 6d.; dock screenings, 8s, 3d. to 8s. 6d.; colliery small, 7s. 6d. 
to 7s, 8d.; smiths’ coal, 8s. 6d. to 8s. 9d. Pig iron: Scotch 
warrants, 69s, 8d.; hematite warrants, 74s. 7d. f.0.b. Cumberland ; 
Middlesbrough, No. 3, 67s.10d. prompt. Iron ore : Rubio, 16s. 6d 
firm ; Tafna, 15s. 6d. Steel: Rails—heavy sections—£6 10s. to 
£6 15s.; light do., £7 10s. to £7 15s, f.0.b.; mer steel tin-plate 
bars, £6 5s, 6d.; Siemens steeljtin-plate bars, £6 7s. 6d., alljdelivered 
in the district cash, ‘Tin-plates: Bessemer steel, coke,.15s. 6d. to 
15s. 9d; Siemens—coke finish—15s, 9d. to 16s, Pitwood: 17s. 6d. 
to 17 9d. London Exchange Tel : Copper, £76 2s. 6d.; 
Straits tin, £149 5s, Freights firm and advancing. 


THE AMALGAMATED SOCIETY OF ENGINEERS AND THE ADMIRALTY. 
—Last week a statement appeared in the press to the effect that 
the above Society was placing obstacles in the way of the Admiralty 
with regard to the terms on which mechanics are to be recrul 
as engine-room artificers in future. We have made inquiries at 
the offices of the Society, and are informed that there is no truth 
whatever in the statement, 


~ | 3 
day under the presidency of Mr. Harpur, engineer to the Cardiff 4 
Corporation. After a meeting they visited the waterworks at a 
Neuadd. 
Great activity prevails in the anthracite coal trade at Lllanelly. > 
A new vein has just been struck near Gwendraeth Valley Railway, : 
and a company is being formed. Mi 
=— A fine cargo of steel plates left Cardiff on the 26th for Flensburg. 4 
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AMERICAN NOTES. 
(From our own Correspondent.) 
NEW 
th of September so far, has brought a 
in the iron trade. Despite 
enormous amount of business placed up to 
August 31st for forward delivery, a great deal of 
w business has been closed, and at prices far in 
pos of any business heretofore done. Prices 
= moving up, and there is very little material to 
be had for earl delivery. Furnace capacity has 
been sold ahead, and even rolling mill companies 
have within week or two accepted business 
which does not call for delivery before January. 
Gradual progress is bein made towards an 
ualisation of supply and demand, Quotations 
do not always represent actual value. Within a 
week or so contracts have been placed for next 
ears delivery at considerably below current 
pao Malleable irons are largely sold up for 
1900, The ore sales agents who have contracts 
for the delivery of rough ore are in bad straits 
over scarcity of vessels. There is a heavy demand 
for cast iron pipe. Good sales of steel rails have 
inst been made for exportin light sections. Steel 
‘lets have advanced to 42 dols, at tide water. 
Western Pennsylvania, the centre of the iron- 
making industry, is obliged to reject considerable 
business. Several large plants are nearing com- 
etion there. ‘The American Bridge 
expects to establish a bridge trust in a few days. 
The authorised capital of the company will be 
67,500,000 dols. The largest concerns in the 
country are in the combine, and it is the intention 
of the managers to give _—— attention to 
foreign business. The hardware industry was 
never in better condition. All factories are 
crowded, many of them working double time, 
The jobbing trade is making money faster than 
for years. Consumers are anxious for supplies, 
and do not object to the high prices charged. 
Prices on wire and cut nails have been advanced. 
The window glass manufacturers will not be able 
to harmonise their interests. The productive 
capacity of the country is about double the present 
demand. Some fourteen independent factories 
have already started up. The wages question has 
not yet been settled, and when it is it will be on 
the men’s terms, The manufacturers of iron 
rivets met in this city last week and advanced 
prices. The demand for axes is very heavy, and 
prices have just been advanced 50 cents on lead- 
ing makes, New tin-plate mills are projected, 
and it is probable that within a year the American 
Tin-plate Company will have some trouble on their 
hands with outsiders. Attempts are being made 
to place contracts for late ore for next year’s 
delivery. Mining —— decline, not knowing 
what freight rates are likely to be. Ten ships are 
being built for the ore trade, but this addition 
will not make any material difference in rates, 
Capacity of all kinds is deficient, and the problem 
of the hour and moment is to hasten the equalisa- 
tion as fast as possible, 


LAUNCHES AND TRIAL TRIPS. 


Neto; belonging to, Strong, Reid, and Page; 
engines (new set), compound, 20in, and 50in. by 
36in., pressure 200 1b.; constructed by, Rollo and 
Sons ; Howden’s forced draught ; trial trip, Sep- 
tember 16th. 

HILLGLEN, spar-deck steamer ; built by, The 
Northumberland Shipbuilding Co., Limited ; to 
the order of, The Liverpool and Maranhan Steam- 
ship Company ; dimensions, 352ft., 48ft., 30ft.; 
to carry, 6500 tons deadweight ; engines, triple- 
expansion, 1800 indicated horse-power, 23in., 

in., and 65in. by 48in. stroke, pressure 180 Ib.; 
constructed by, The Wallsend Slipway and Engi- 
neering Company ; launch, September 19th. 

FERNDENE, three-decked steamer ; built by, 
The Northumberland Shipbuilding Company, 
Limited ; to the order of, The Dene Steam Ship- 
ying Company, Limited; dimensions, 350ft., 

., 28hft.; to carry, 6300 tons deadweight ; 
engines, triple-expansion, 24in., 40in., and 66in, 
by 45in, 180 lb.; constructed by, 
Thomas Richardson and Sons, Limited ; trial 
trip, September 19th ; 12 knots. 

TowarD, steel screw steamer; built by, The 
Caledon Shipbuilding and Engineeri Conpeny, 
Dundee ; to the order of, The Clyde Shipping 
Company, Limited ; dimensions, 260ft., 35ft., 
17ft. 3hin.; to carry, 1250 tons gross; engines, 
triple-expansion, 25in., 40in., 65in. by 48in. 
stroke, pressure 160 1b.; constructed by, the 
builders ; launch, September 20th. 
on steel cargo steamer; built by, The 

evaags Engineering and oR Com- 
ed Bergen ; to the order of, W. Ellerhausen, 

bergen ; dimensions, 235ft., 32ft., 15ft. 8in.; 

triple-expansion, 159in., 254in., and 42in. 

y 80in. stroke, pressure 160 Ib.; constructed by, 
the builders ; launch, September 20th. 


BLoomrIExp, petroleum carryi steamer ; 
= by, The Tyne Iron Shipbuilding Company, 
mited ; dimensions, 350ft., 50ft., and 31ft.; 
triple-expansion, 27in., 45in., and 74in, 
The ina Ib.; constructed by, 
he} -Eastern Marine i i 
Limited ; launch, September 
on cwey steel screw steamer ; built by, 
Unit ‘aylor, and Co.; to the order of, Antonio 
of Bilbao; dimensions, 299ft., 43ft. 21ft. 
triple-expansion, 2lin., 35in., 57in. 
Deckine? Pressure 160 lb.: constructed by, John 
on nson and Sons, Limited ; launch, September 


CLUMBERHALL. single-decked bui 
y, Ievine's Shipbuilding and 
the of, The West 
avigation Com Limited ; 
dimensions, 352ft., 48ft., and 27ft, Sin’; to carry’ 
an on ; engines, triple-expansion, 24in., 39in., 
stroke, pressure 160 con- 
inane, and Son, Limited ; 

ONA, steel screw steamer ; built b 
ares, Withy, and Co., Limited ; to the order 
ie ristopher Furness ; dimensions, 382ft.; 
pobre 7425 tons deadweight ; engines, triple- 
25in., 40in., 68in, by 48in. stroke, 
Pure te 180 1b.; constructed by, Sir Christopher 
agate, and Co., Limited ; launch, 


THE PATENT JOURNAL. 
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*,* When been “communicated” the 
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14th September, 1899. 


18,570. Sarery Locks for Firg-proor Sarss, J. L. Bzn, 
London. 

18,571. PLovoeus, E. F. Girod, London. 

18,572. Kerrries for Liquips, G. Bowmar, 


mdon. 

18,578. Vacuum-rorminc Apparatus, J. F. Breuillard, 
naon, 

18,574. WireLess F. J. Jervis-Smith, 


mdon. 

18,575. Coat Minto, 8. Cunliffe, London. 

18,576. ASCERTAINING the Direction of ELECTRICAL 
Waves, A. Polumordvinoff, London. 

18,577. Vatve Locks for E. Lust, 


18,578. UncoupLinc Raitway Wacons, E. J. Hill, 
London. 

18.579. Reversina MecuanisM for WasHInc MACHINES, 
G. V. Blackstone, London. 

18,580. Treatment of Propucer E. J. Duff 
and The United Alkali Company, Limited, London. 

18,581. Gas Propucers, E. J. Duff and The United 

Company, Limited, London. 

18,582. SupeRHeaTERS for Gas-PRODUCING APPARATUS, 

E. J. Duff and The United Alkali Company, Limited, 


mdon. 

18,5¢3. Trinach ARRANGEMENTS for PRECISION INsTRU- 
ments, W. F. Stanley, London. 

18,584. Warer Vatvgs, A. Milner, London. 

18,585. Kitns and Ovens, J., C., and 


London. 
18,586. SuRGicaL THREAD, C. Liitgenan and T. Schreus, 
London. 
18.587. DecornaTkp Guass, E. OrrennacaeR, London. 
Macuings for Curtina Cuarr, E. E. Bentall, 
mdon. 
18,589. Decomposition of ALKALINE Sats by ELEcTRO- 
Lysis, J. Greenwood, London. 
18,590. SroRING ACETYLENE Gas, H. R. Chubb and G. 
me, London. 
18,591. MecuanicaL Casnigrs, E. H. Whiting, 


ndon. 
18,592. Justiryine Typk, J. T. Boyes.—(F. McClintock, 
United States. 
18,593. Lips of Cooxina VessELs, W. H. Norris, 


ndon. 

18,594. Propucinc Puoroorapuic Pictursgs, B. Kuny, 
Live: 1. 

18,595. Wasnce, W. King, Manchester. 

18,596. Prorectine CycLEs aGarnst THEFT, A. Margesin 
and J. Lewis, London. 

18,597. Mitirary Moror Cars, &c., H. E. Warren, 
London. 

18,598. INCANDESCENT FiLamENnts, R. Haddan.—(M. 
Boehm, Germany.) 

18,599. Ick Guarps for Drinxine Grassgs, C. Lelli, 


O. Carter, 


London. 
2 New, Game, C. Busse and H. Liebenstein, 
on. 
18,601. Reparrinc Staves of Barres, J. Toffou, 


mdon. 
18,602. WasHinc Raitway Carriacgs, H. W. C. Cox, 
London. 
18,603. Apparatus for TgLEGRAPHING, H. W. C. Cox, 
mdon. 
15th September, 1899, 
18,604. GarpgeNn Sgats for Cars, J. Gardner, Silloth, 
Cumberland. 
18,605. Preumatic Tires for Bicycies, G. Hookham, 


London. 
Lamps, R. T. Johnson, Stone, 


Staffs. 

18,607. ARTIFICIAL TekTH, W. D. Hay, Rutherglen, 
Lanarkshire. 

18,608. for Dryine Baicks, W. Tattersall, 
Bradford 


18,609. Removinc Osstructions, E. Gormly, Liver- 
pool. 
for Prgumatic Tires, J. Horswill, jun., 


18,611. Clorugs Ling Fastener, S. Henshaw, Ashton- 
under-Lyne. 

18,612. ELecrric Lamp Hotper, E. Duckenfield, North- 


ampton. 
18,618. Sate Apparatus, R. J. Urquhart.—(7The Allge- 
meine Automaten-Gesellschast Reimer Pelzer and Co., 


Germany. 
Coupiines for Rattway Wacons, C. J. Dunlop, 
iw. 
18,615. Pipzs for Smoxina Tosacco, 8. Armstrong, 


Newcastle-on- e. 
18,616. Bortinc Water, R. C. Sayer, Bristol. 
18,617, Fenpers for Tramcars, R. J. Minns, Liver- 
18/818. Recreative Exercising Apparatus, W. 
Brewer, Liverpool. 
18,619. Kerrixs, A. H, Roberts, London. 
18,620, ConsTRUCTING KESILIENT SuRFAcEs, T. Coghlan, 


London. 

18,621. Cans, J. A. Sutcliffe, Manchester. 

18,622, Courtines, T. H. Heard and J. Wilkinson, 
Manchester. 

18,628. Tunes, E. T. Wainwright, London. 

18,624, Erecrrouiers, 8, Ball, Birmingham. 

18,625. SHors, E. Gans, London. 

18,626. Exastic Tires for Venicies, F. E. Hall, 


ndon. 

18,627. R. H. Jude, 
London. 

18,628. MuLtipLex Connector, R. H. Jude, London. 

18,629. - Lear R. H. Jude, 
London, 

18,630. GALVANOMETER or GaLvaNnoscopE, R. H. Jude, 


ndon. 
18,631. Carriace Doors, G. B. Allen, 
Birmingham. 
18,632. W. 8. Smith, London. 
18,638. Moups, A. T. Purcell, London. 
18,684. PropgLLine T. Burt.—(@. B. Tissing- 
nd J. R. Thomson, New South Wales.) 
Lace Curtarn Macuinges, C. Goodley, 


mdon. 

18,636. RoLtER Buinps, T. Hunt, London. 

18,637. Sewinc Macuinegs, H. Manning, London. 

18,688. Recorp Srrips for TyPg-sETTING A. 
J. Boult.(The Lanston Monotype Machine Company, 
United States.) 

18,689. Trivets, J. W. and H. Woodhouse, London. 

18,640. POWER-TRANSMITTING GEaR, C. F. Stokes and 
C. E. McGlinchey, London. 

18,641. Looms. R Willcock and J. L. Bottomley, 


mdon. 
18,642. ARTIFICIAL BUILDING MATERIALS, D. W. Hart, 

London. 
18,643, Coatine of with Merats, F. H. Snyder, 


London. 

18,644. Fastentnes for Boot Uprrrs, G. D. Howard. 
—(A. H. Baker, United States.) 

18,645. DeTectinc Puncturgs in Pyugmatic Tirgs, C. 
J. Croft and F. E. Dannell, London. 

18,645. Woop-PoLIsHING Liquid, A. J. Willcox, London. 

18,647. Repuction of ConpensaTion, W. R. Lake.—(E. 
G. Behrend and F. 0. C. Zimmermann, Germany.) 

18,648. REGENERATION of CyanipE So.vutions, A. F. 
Crosse, Londan. 

18,649. Stocktnes and Socks, W. Spiers and T. 
Grieve, London. 

18,650. Lamps for Hgatine Incupators, R. Perry, 


ndon. 
18,651. Serrine Borters, W. Poulton, London. 


18,652. Reparninc Umpre.ias, W. T. Hall and C. J. 
Axten, London. 

18,653. FasTenine Parcets, G. Quenard, London. 

18,654. Sprayine Liguips, J. King, London. 

18,655. AncHors, W. Griffin, Birmingham. 

18,656. CoLLaR Srups, J. W. Milligan, W. Maguire, 


18, Preparine Woot for Spinnine, J. A. A. Imbs, 


on. 
18,658. CoLournine Marrers, A. G. Green, A. Meyen- 
Le" and The Clayton Aniline Company, ited, 
ndon. 
18,659. PREPARATION of Siticon, B. Scheid, London. 
18,660. LirHoGRaPHIC Print OPALINE PictuREs, Brown 
and Rawcliffe, Limited, and R. H. Brown, Liver- 


pool. 
18,661. Gate Hanoinas, R. J. Irving, Liverpool. 
18,662. Burners for Gas, J. Jackson, London. 
18,668. Fexp Pumps, W. R. Lake.—(Z. G. Behrend and 
F. 0. C. Zimmermann, Germany ) 
18,664, Raitways, W. B. Purvis, London. 
Ciutcues for Cycizs, R. W. Smith, 


gham. 
18,666. Potg-HEADs for Carriacgs, T. H. Brigg and C. 
W. Walker, London. 
18,667. WaTER-cock, S. C. Sérensen, London. 
18,668. Boors, J. A. Baxter, London. 
18,669. Divipinc Beams of Licut, E. 8, Shepherd, 


ndon, 
18,670. Syzincgs, J. H. Walker, London. 
18,671. Tats for FgEDING Borruzs, L. Contant, 


mdon. 
18,672. Tires, A. Junod, London. 
18,678. SHAFT - LockING Devices, A. 8. Brown, 


London. 
18,674. Brakgs, L. Rousseau, London. 
18,675. Puzzix, J. Davidson, London. 
18,676. Hoxtpers for Door Mats, A. J. Whittaker, 
London. 
18,677. Bapog, J. P. McCormick, London. 
18,678. TipaL Power, D. 


mdon. 
18,679, Suicer, A. and P. Parsons, 


ndon. 

18,680. Spike for Rats, J. Imray.—(F. Baker, 
Victoria.) 

18,681. Stoves, A. 8. Tomkins, London. 

18,682. Boarps of Inoninc Macuings, W. J. Davis, 


London. 

18,683. Maxine Cuoco.ars, A. J. Boult.—(L. B. Leh- 
mann, Germany. 

18,684. GRAIN-CLEANING MacuiNngrRy, C. E. Mumford, 
London. 

18,685. Apparatus for ApvERTISING, H. E. Skinner, 
London, 

18,686. Cameras, W. B. Thomson, 
London. 

18,687. Tatrooina Stamp, R. Weitz and O. Bertram, 
London. 

18,688. HyprocarBon Lamps and Wicks, J. Schiele, 
London. 

18,689. Bett Curr, J. Doust.—(Schmahl and Schulz, 
Germany.) 

18,690. BLack Dyztna, E. Hélken, Barmen, Germany. 


16th September, 1899. 
18,691. HERMETICALLY SgaLine VgssgELs, A. G. Southby, 
London. 


18,692. Breap Currer, J. R. Phillips, Abergavenny. 
18,693. Pumps for INFLATING Tr1REs, J. Deane, Eccles, 


McGregor, 


ics. 
18,694. CycLe Brakes, H. Cooper and W. Walker, 
Bolton. 


18,695. INCANDESCENT ELEcTRIC Lamps, G. J. Thomson 
and E. Lee, London. 
18,696. Friction CLutcHEs for W. J. Sidwell, 
Birmingham. 
Mutti-coLour Printinc Macuings, A. 8. 
og! 
18,698. Sink and Barta Fittinos, T. W. Rogers, South- 


ampton. 
Hotpgrs for Moror Cars, A. E. 8. Craig, 
utney. 
18,700. Parntincs upon Guiass, W. T. 
Meikle and J. T. Stewart, London. 
18,701. Saips through Water, E. G. 
Smith, London. 
18,702. Digs for Usk in Nut-Forcinc Macuings, S. 
yliss and R. Howarth, Wolverhampton. 
18,708. Motor T. Jooss, London. 
18,704. Forcinc Screw Taregaps, 8S. Bayliss and R. 
Howarth, Wolverhampton. 
18,705. Ex.ecrric Lamps, G. J. Thomson and E. Lee, 


mdon. 
for SHop Assistants, C. D. Garbutt, 
ve’ 
A. King, Nottingham. 


18,707. Hanpie B 
18,708. CycLE-DRIVING CLUTCHES, R. Cripps, Notting- 


18,709. Bicycies, G. H. Hopkins, Bristol. 
18,710. Corrine CaRDBOARD Movunts, G. H. Bradley, 
roug! 
18,711. MANUFACTURE of Giass SMOKE BaELLs, P. Shaw, 
anchester. 
18,712, Brakes for Cycixs, J. Cooper, London. 
18,713. CHarntess Ggarina for Cycizs, J. Marzion, 
Manchester. 
18,714. Bowrs for Furniture Castors, G. A. Phillips 
and C. B. Ketley, Birmingham. 
TERMINAL ORNAMENTS, G. A. Phillips, 


ngham. 
18,716. CasH Reoisters, G. Hughes.—(W. Aujfermann, 


Germany.) 

18,717. AcgeTYLENE Gas Lamps, J. and D. Miller and 
R. Noakes, London. 

18,718. Stockines and Socks, W. Spiers and T. 8. 
Grieve, London. 

18,719. Sarety Can, F. Henze, J. Cohn, and W. H. 
Schmitz, Glasgow. 

18,720. MANIPULATING BRAKE Biocks, D. J. Morgan, 


Glam. 
18,721. OxgLivLose Razor Srrop, A. Zehnpfenning, 
Miinster, Germany. 
18,722. ADVERTISING Mirror, R. L. Jackson, North- 
18,738. Grou: Hawt, Bar, T. B. Jack, Ballym 
. CYCLE LE Bar, T. B. Jac ena, 
Co. Antrim. 


18,724. Macuinges, J. and H. Wright, 

eighley. 

for Wasuine Ciorues, W. Overend, 
eighley. 


y 
18,726. ENveLopgs, D. Y. Annan, Lochee, Scotland. 
18,727. New PrepayMENT Gas Meters, W. Cowan, 


ndon. 

18,728. Execrrica, Switcnss, A. G. W. Baxter, 
London. 

18,729. Switcu-Pornt Sarety CuEck, L. Dreyfus and 
H. Stadelmann, jun., London. 

18,780. Dys-sturrs, H. E. Newton. —(The Farben- 
Sabriken vormals F. Bayer and Co., Germany.) 

18,781. CyLInDRICAL BLow1Ne W. P. Thomp- 
son.—({The Vercinigte Maschinenfabrik Augsberg und 
lischaft. Nii 


9 aft Niirnberg A.G. Germany.) 
Tires, H. G. Tippet and T. Webb, 
verpool. 

18,783. Carts, R. Turton, Liverpool. 

18,784. Baskets, G. Waldschmitt, Liverpool. 

18,785. MaKING-UP WATERPROOF GARMENTS, I. Franken- 
burg, Manchester. 

18,736. the Fiats of Carpinc Enorygs, J. 
Williams, Manchester. 

18,737. Presses, A. J. Boult.—(Z. Heuclin, France.) 

18,788. PHotocRaPHIc Fitms, O. Moh, London. 

18, pet EnsvRInG the Sarery of V. Ullmann, 

mdon. 

18,740. Boor Brusues, E. Gnutzmann, London. 

18,741, Etgcrric Tramways, B. P. Stockman, London. 

18,742. Fasrics, B. Willcox.—(The Badische 
Anilin and Soda Fabrik, poner) 

18,748. Separators for of Batreriss, H. Leit- 
ner, London. 

1 aa Wasuine Macuings, H. Sagar and J. Chapman, 

on, 


18,745. Winpow Devices, G. E. Lowe, Birmingham. 
18,746. Fotpinec Seats, A. J. D. and A. H. Payne, 


ristol. 
18,747. - RESISTING MATERIALS, 
Uralite Company, Limited. — (4. 


Russia. 
18,748. OPULSION of VeEssELs, &c, G. Quanonne, 


The British 
Imschenetzky, 


ndon. 
18,749. Proputsion of Suips, A. Voltor, London. 
18,750. IncanpEscent Burners, W. L. Voelker and 
Voelker Incandescent Mantle, Limited, London. 
18,751. for ADVERTISING PuRposgs, E. H. 
Townend, London. 
18,752. LEATHER-DRESSING Macuines, C. A. Allison. 
—+(C. E. Pellow, United states.) 
18,758. Permanent Way of Rat_ways, J. Harrison, 
London. 
18,754. Gatvanic Batrerizs, P. Meyer, London. 


18,755. Tanninc and Process, F. W. Warten- 
‘ger, London. 

Uritisinc Exvectric Enercy, W. S. Simpson, 
ndon, 


18th September, 1899. 
Brake for J. Griffin and H. C. Payne, 


mdon. 

18,758. PHotoGRaPHic Osvectives, A. E. Conrady, 
London. 

18,759. Disconngectine Box for C. 
C. Fowler and the Reason Manufacturing Company, 
Ltd., Brighton. 

18,760. Tomato Saucg, C. K. Chadwick, Oldham. 

18,761. Lases, J. H. R. Dinsmore and J. H. Hebleth- 
waite, Liverpool. 

18,762. Toys, J. T. B. Bennett, London. 

18,763. Weavine Regps for Carpets, W. Stevens, Bir- 
mingham. 

18,764. Apparatus for Frprous SussTaNces, 
T. Ashworth, J. 8. Gaunt, and G. A. Robinson, Man- 
chester. 

for Hosiery, G. F. Sturgess, 


Leicester. 
FREE-WHEEL” CyciEs, F. Hulse, Birming- 
18,767. Lupricator for ENGINE CyLinpErs, H. Winder, 


anc. r. 
18,768. EncLrostnc Wires, A. Normanton and R. 
O’Brien, Manchester. 
18,769. TgLEPHONING Apparatus, H. Salmon, Leeds. 
18,770. CycLe Frames, L. F. Potter and C. Hickton, 


rby. 
18,771. Carrs, J. E. Leach, Shipley. 
18,772. Partour Bowts, H. Tait, Musselburgh, Mid- 
lothian, N.B. 
18,773. ‘Screw Tap” for Jars, G. W. Lawrance, 


Ipswic! 

18,774. Exgcrric Fuss, J. R. Craig, jun., and A. M. 
Owler, Glasgow. 

18,775. SHUTTLES with RemovaBL_e Tonovsgs, J. Wad- 


n, ‘0 
18,776. Drivinc Mgecuanism for Morors, G. J. Gibbs, 


Bradford. 

18,777. Worm Conveyors, J. Ingleby and H. Simon, 
Ltd., Manchester. 

18,778. Pzns, A. and L. Meyers, C. B. Ketley, and P. 
Wigley, Birmingham. 

1 Courtine and Jorninc Cycizs, L. Clement, 

ndon. 
18,780. Pwgumatic Trres for Bicycies, H. Beeston, 


London. 
18,781.{;Enorngs, W. J. Crossley and J. Atkinson, Man- 
chester. 
18,782. Buttons, R. Firl, Berlin. 
Drivinc Gear for W. H. Hirst, 
ndon. 


THERMOMETERS, E. 8. Arrighi, 
18,785. TaBLEs, J. Sulley and T. and W. L. Cole, 
18,786. ‘ieee Cars, &c., C. M. Johnson, Redhill, 
18 of Strong, W. Owen, 
18,788. Bava, A. Sirotich, K. Faber, and A. 8. dalla 
18,789. for Cigars and Cicaretrss, A. O:ster- 


on. 

18,790. Carr, M. V. Wilks, London. 

18,791. Corrge Su: A. Roubleff, London. 
,792. H&AT-RETAINING APPLIANCE, G. A. Nussbaum, 
London. 

18,798. Maxine Guoves, J. J. Harris and E. Toft, 
London. 

18,794. Screw Knoss for Bepstgeaps, F. R. Baker, Bir- 
mingham. 


18,795. Makino FLEXIBLE Brace.ets, F. R. Baker, 
Birmingham. 
18 Macurnery for CouRNING MILK, T. Bradford, 
mdon. 
18,797. Sumuttawzous E.xecrric TELEGRAPHY, C. A. 


Randall, London. 

18,798. Preparine Mitx, H. J. Blackler and W. T. 
Burgess, London 

18,799. FREE - WHEEL VELOcIPEDES, J. V. Pugh, 
London. 

18,800. Propuctnc Bopigs, R. Nord- 
man, London. 

18,801. Cottectinc Droprincs from Roap, W. Bevitt, 
Romford, Essex. 

18,802. Propuctnc CarBamMic Eraers, H. E. Newton. 
(The Farbenfabriken vormals F. Bayer and Co., Ger- 


many.) 

18,803. Curtain Hanoer, H. E. Newton.—(0. B. Hell- 
strim, New South Wales.) 

18,804. Tap, T. Moody, London. 

18,805. MANUFACTURE of Papgr Bacs, H. Hilscher, 


London. 

18,806. for Larues, H. H. Lake.—(0. F. 
Garvey, United States.) 

18,807. ATTACHING InFLATORS to CycuEs, A. J. Wilson, 


ndon. 
18 Seats for SHop Assistants, J. Reynulds, 
ndon. 
18,809. CaLcaREous Sanpstong, W. Schwarz, London. 
18,810. Matcues, R. Voegelin and 8. Schimpf, London. 
18,811. Conpurts for Etectric Conpuctors, J.J. Bate, 


— 

— OLDER for PHoTocraPHs, &c., A. Jackson, 
mdon. 

18,818. Hanp-BaG, A. Jackson, London. 

18,814. Oursipe Seats for Tramcars, G. Parrott, 


London. 
Se C. J. Eder, G. Gotty, and I. Haidinger, 


on. 
18, AntisEpTic Coatine for Eacs, J. D. Coakley, 
ndon. 
18,817. Fixine Nirrocsn, H. A. Cohu and E. Geisen- 
rger, London. 
18,818. ELevator, W. W. Baverstock, Leyton, Essex. 
einz, London. 


18,819. BLow-Pipz Lamps, P. and J. 
18,820. WaTER-TUBE Borers, J. 8. V. Bickford, 


mdon. 

18,821. AnrmaL Foon, W. Schwartz, London. 

18,822. CatcuLaTinc Macuinss, W. Wheatley.— 
(A. Pythagoras, Sweden.) 

18,823. PranororTEe C. J. Gorner and A. 
H. Grunert, London. 

18,824. IncaNDESCENT Gas Mantrzs, W. L. Voelker 
and The Voelker Incandescent Mantle, Limited, 
London. 

Retorts, G. W. Johnson. — (H. Spurrier, 


Canada. 

18,826. PREVENTING CoLLIsIons on Rattways, A. Beer, 
London. 

18,827. ATMospHERIC Gas Burners, T. E. Sinnberg, 
London. 

CamERAs, R. 8. Atwater, 


ndon. 
PuotocraPHic Cameras, R. S. Atwater, 


mdon. 
18,880. Stoppers for Ink Bortries, L. H. Thomas, 
London. 
18,881. ADVERTISING DEvIcE, R. Pete , London. 
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18, for SzpaRatine Wars, J. Stumpf, 


18, “ra aoa Supporter, T. Carey and E. J. Price, 
Cycte Prpat, F. Mitchell and C. Hill, 


mdon. 
18,885. Breakrna Up Roaps, A. J. Boult —{Z. Gebler, 
Germany.) 
18,836. Reverstne Mgcuanism, J. F. Walters, London. 
18,887. AUToMaTIC Macutngs, M. H. C. Shann and F, M. 
Johnson, London. 
Cuiurcn for Venicirs, &c., F. Beauchamp, 
MacuineE for Dogs, E. J. Samuels, 


18, Sream Generators, L. Diirr, 


19th September, 1899. 
18,841. ous E. J. Spink and C. A. Brotherton, 
Wakefield. 


18,842. Motors, W. A. Gillmore, Live 

18,843. PROPELLING VEHICLES, J. Sout Worcester. 

18,844. Fire-pars, D. Mellor ard J. W. Lomas, 
Chesterfield. 

18,845, Cooxrne Apparatus, E. Jiirgens, Berlin. 

18,846. CLutcHes, H. P. Trueman, Handsworth, 


3. 
18,847. ConsrrucTING Pygomatic Tires, J. Adair, West 
vern. 
18,848. CycLe ae, W. A. Lloyd and OC. Tunstall, 
‘irminghan 
18,849. Loom Mxcuasisy, J. W. and F. N. Priestley, 
and M. Hirst, 
18,850. Warr to Batus, J. M. Pirie, 


18,851. Apparatus, J. T. Mazey, 
Coventry. 

18,852. Srorgy Sranps, W. Tester, Man- 
chester. 

18,853. Liqguip Raisgr, W. Cowan. Glasgow. 

18, — ko Motion, C. W. A. Taylor and D. Smail, 

loa, 

18,855. Merat W. Evans, Bir- 
mingham. 

18,856. Extincrgurs, 8. Fryer, Leeds. 

18,857. Puartinc ATTacHMENT for Sewina MAcCHINEs, 
J. K. Macdonald.—(The Singer Manvjacturing Com- 
pany, United States.) 

18,858. Cigar Casrs, F. Lehmann, Manchester. 

18,859. — Devices, F. Ryssok and H. Venth, 


Man 

18 860 cod Bopy MgasuREMENTS, J. Leciejewski, 
Glasgow. 

18.861. TaBLE UrensiL, J. C. Kirby. Glasgow. 

18,862. Rarstnc Berr, J., H., and J. Bancroft, and T. 
D. Ramsbottom, Keighley. 

18,863. Friction Monkhouse, London. 

18,864. Fort Economisgr, J. Leach and G. and W. 
Prince, Accrington. 

18,865. TRousER SUSPENDERS, H. J. Hodges, London. 

18,866. Prez Covupiinas, A. G. Brookes.(The New 
Haven Novelty Machine Company, United States.) 

18,867. Ark-TIGHT and Frames, 8. P. Stevenson, 
London. 

18,868. Dynamo, M. H. Hurrell, Wimbledon. 

18,869. Cuarr for Hip Diskase Patients, M.J. Bawden, 
Wallington, Surrey. 

18,870. INSULATING MATERIAL, A. J. Boult.—(J. Jung- 
bluth, Germany.) 

18 S71. Boots and Sxogs, F. Southall and C. Kemp, 


London. 

18,872. Azo Cotovrinc Matrers, H. E. Newton.— 
(The Farbenfabriken vormals F. Boyer and Co., Ger- 
many.) 

18,873. ConstRUCTING PNEUMATIC WHEELS, G. Walker, 


18, Conpvuits for Gas, C. A. Weber-Marti, 
18,875, for GRINDING Gxass, E. F. Gennert, 
18,876. —_— for Wire Fencixc, J. C. Perry, 
18,877. Metat ArRTIcLEs, W. M. Berry, 
13.878 Daawens, G. L. Smith and A. H. Jester, 
18,879. Mosaics, H. F. Webb, 


mdon. 

18.880. Fur. for Sprrit Stoves, Spiritine, Limited.— 
(B. Hoffmann, France.) 

18,881. Sarety Fastentncs for Poxes, F. Courage, 


ndon. 

18,882. Or Enotnes, W. T. Bell and A. Warren, 
London. 

18,883. for AFFoRDING COMMERCIAL INF RMATION, 
B. R. B. Herman, London. 

18,884. CELLULOSE So.utions, J. Imray.—(Z. Bronnert, 
German y) 

18,885. GrammapnHonsgs, C. J. Barry, London. 

18,886. Brake for Perampucators, &c., J. Aspinall, 
London. 

18,887. Pwgumatic Tire, T. E Downey, London. 

18.888. ConDENSING and REFRIGERATING CoILs, A. 
Campbell, London. 

18,889. Bocxuss, D. G. Hurd, London. 

18,890. Lamp-LicHtING Devices, R. Haddan.—{J. W. 
Oliver, United States.) 

18,891. Mgasurinc Execiricat Currents, F. H. 
Elkington, London. 

18,892 Apparatt s, G. W. Jchnson.—{Hart- 
mann and Braun, Germany. 

18,893. WHEEL for eared, M. Schneiler, London. 

18, £94. Fotpinc Sgats for SHops, F. W. Folkes, 


London. 

18,895. CoIN-FREED AvuTomaToy, R. Alfermann, 
London. 

18,896. ManuracturREe of Cycte Forks, M. Marcus, 
Liver rpool. 

18,897. Manvuracturine Nitric Acip, G. Glock, Liver- 


pool. 
18,898. Suspenpers for Garments, G. M. Bles, Man- 
chester. 
18,£99. Spapes, F. W. Killmer, Manchester. 
18,900. Cotourinc Matrers, The Firm of Depetit, 
Lollfus, and Gansser, London. 
18,991. -PIECcES, H. Sandilands and N. Hawes, 


‘Lon 
13,902. Spanx Arresters, 8. 8. and J. W. Martin, 
nmdon. 
1 po FIRE-EXTINGUISHING APPARATUS, A. E. Kennedy, 
ndon. 
18,904. Preventinc Evectric Sparkine, W. L. Wise. 
—(C. L. Buckingham, United States.) 
18.905. Rottisa Stock, F. L. Lane and the Leeds 
Forge Company, Limited, London. 
18,906. Rattways, J. I. Newburg, London. 
18 LLIARD CLOcK, A. Martin and W. G. Trachau, 
18,908. Winpow SasH and Frame, V. T. Taylor, 
London. 


20th September, 1899. 


13,909. Surercat AppLiancgs, E. White, Leicester. 
18, 910, pase Meters, H. L. P. Boot, Tunbridge 
ells, en 
18,911. PouLttry Fountains, J. Randell, Burslem, 
ordshire. 
18.912 VenicLe Covupiines, J. Whitfield, Wallsend, 
Northumberland. 
METALLIC Bepsteaps, A. W. Hulse, Birming- 


18 914. Crosets, M. J. Adams, Leeds. 

18,915. SEPARATING WATER from Srzam, G. Hilden, 
Manchester. 

18,916. LatHe Cuucks, H. Liebert, Manchester. 

18917. FRICTION Ciutcues, H. Monk, Coventry. 

18,918. MetHops of ADVERTISING, J. A. Chambers, 
Birming’ ham. 

18,919. Cycie Bragg, L. Taffurelli, London. 

18, 920. Dryinc GRANULAR ee: E. Williamson, 
‘Ashton-under-Lyne near Mancheste 

18,921. J. Robson, Worcestershire. 


Heap, 8. Hall and J. E. Cooper, 
18, +" Veuicues for Grain, A. L. R. Rathbone and R. 
» Liverpool. 
8,924. EXHIBITING ANIMATED Puotocrapus, G. F. 
Manchester. 
18 and Vatves, W. Howard, 
ndon. 
18,926 Expansion Putieys, H. W. van Raden and B. 
S. Roberts, London. 
18,927. SEED-DISTRIBUTING Macnines, R. Schulte- 
Blome, Berlin. 
18,928. CoLLapsinc Sgat for SHops, E. S. Verity, 
Halifax. 
18, TooTHED GEARING, J. W. Hinchley, 
at 
18,930. Revo.vinc Apparatus for LigHTHOUsES, J. A. 
and W. T. Purves, Edinburgh. 
18,931. GRoUP - FLASHING LicHTHOUSE APPARATUS, 
J. A. and W. T. Purves, Edinburgh. 
CicaRETTE CasE and Norts-nook, M. Mayer, 
mdon. 
18,988. for CyciEs, R. 
Blsdon and A. Miesch, 
18,984. Reservork Pens, L. Myers and E. Hunt, 
Birmingham. 
18,935. CLEANSING LeaF Fisres, K. T. Sutherland, 
Manchester. 
18,936. MANIPULATING the Levers of Brake BLocks 
for RAILWAY Trucks, D. J. Morgan, Barry, Glam. 
18,937. Typewriters, E. Macdonald, London. 
18, 988. RgcuLaTING the Wick in Lamps, M. Ehren- 
bacher, London. 
18,989. Lamp Wick Guipes, C. Stevens, North- 


da 


ampton. 
18,940. CanpLesticks, K. Gengnagel, St. L 
ussex. 
18,941, Gone and Tiweprece, T. Jones, 


Loni 

18,942. Lever Gearine for Cycies, M. Purser, 
jun , Carlow 

18, ‘and Cuoprgrs, J. H. Stone, 
rist 

18,944. Brewery Apparatus, G. Kreutzer and J. 
Schmitz, 

18,945. Bu 1Lpinc Mareriat, G. J. Gruendler, St. 


Louis, 3S. 
18,946. Sprinc CLaMps, La Veine, St. Louis, 
USA 


18,947, TOR for Srgam A. Mlitz, 
ermany. 

18 948, for Fastentna G. Wilson, 
on. 

18 949. Rcecxine Trucks, F. W. Brampton, Bir- 


gham. 
18,950, Courtine of RatLway VaHicces, L. W. Sut- 
cliffe, Manchester. 
18,951. Pipgs, A. Arlt, London. 
18,952. Counter Sgats, R. H. Gerrans, jun , London. 
18,953. ELecrric Motor H. Leitner, London. 
18,954. Corron Dygstorra, O. Imray.—(The Farbirerke 
vormals Meister, Lucius, and Briining, Germany.) 
18, Heap Gaar, H. W. C. ‘ord, 
mdon. 
18,956. Firg-arms, H. W. Gabbett-Fairfax, London. 
18,957. Dryine Furnaces, C. T. Hennig, London. 
18,958. Freginc CuaLk from Stones, C. T. Hennig, 


ndon. 
18,959. Taaps for CLosets, M. W. Household and P. T. 
ley, London. 
Coatinc Iron with Copprer, K. A. Cooke, 
ndon. 

18,961. Boots, A. Hiinerwadel, London. 

18,962. TELEPHONE REGISTERING APPARATUS, O. Linke- 
Graf and J. Gmuer-Benz. London. 

18,963. for of Venicies, H. M. du Bois, 
London. 

18,9€4. PREVENTING RapiaTion of Heat, G. A. Herd- 
man, London. 

18,965. Stopprinc Puncturgs in Tires, A. Wilkinson 
and S E. Hipwell, London. 

18,966. AuToMATIC Raitway Coup.tnas, G. E. Gosden, 
Plymouth. 

18 967. Brusues, C. E. Revill, London. 

18,968. Eczctric Lamps, W. P. Thompson. -— (A. 
Sinding-Larsen, Norway.) 

18,969. SrR&ENGTHENING the Epczs cf Faprics, E. and 
J.P. Pungs, London. 

18,970 Ovgnine and CLosinc Doors, J. Herchenbach, 
London. 

18 971. Gas Lamps, P. Lucas, Liverpool. 

18,972. Switcues for ELECTRIC Lamps, J. Hunter, 
Liverpool. 

18,973. Vatves for Srgam Traps, R. Dawson and Co., 
Limited, and H. B. Kershaw, Manchester. 

18 974. Gas Cooxktnc-stoves, W. T. Kyle and J. E 
Lilley, Lor.don. 

18,975. Escap«mENT for CHronometers, J. J. Hedge- 
thorne, London. 

18 976. Preventinc on Rattways, A. 
Moscu and C. Burian, London. 

18,977. Azo Dygs, B. Willcox. (The Badische Anilin 
and Soda Fabrik, Germany ) 

18,978. TROUSERS and Garters, A. And rson and G. 
Adie, London. 

18,979. ToRBINE WHEELS, H. Zoelly, London. 

18 930. TetkoRAPHIC Apparatus, A. C. Crehore and 
G. O. Squier, London. 

18 981. Borrte for Gasgous Liquips, A. Wallace, 


Le ndon. 

18,982. OrENntnc Doors, D. L. Wallet, London. 

18,983. Ventinc Barres, E. Smith and G. Clark, 
london. 

18,984 Swivets for Cart Harygss, 8. B. Wheway, 
London. 
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18,985. Looms, F. W. Rohrig, Barmen, Germany. 

18.986. TorrEvoxs, T. McKenna.—(— Elia, Italy.) 

18,987. Seat for SHop Assistants, R. F. Ridd, Bristol. 

18,988. VarisBLE Geatineo, R. J. H. Pippette, London 

18,959. Moror-staRTIMG Device, W. &. Spikins and 
A. H. Mayes, Hove, Sussex. 

18,990. Va_ves, W. H. Lock, M. Barr, and B. Nadall, 
London. 

18 Matrices, W. H. Lock, M. Barr, 

W. J. Lewis, and G. W. Hughes, London. 

18 932. ACKTYLENE Lamps, G. Lean and J. Roberts, 
jun., Glasgow. 

18,993 Seow (Dats, A. P. Schmucker, L. D. Sweet, 
and G. E. Ross-Lewin, London. 

MACHINE for MouLvING Dovau, F. Fieldhouse, 

alifax. 
18,995. Wixpows, A. McKinnon, Glasgow. 
18,995. a for TELEGRAPHING, H. W. C. Cox, 

18 997. ‘Ooo pLines for RatLway Wacons, J. Le-ch, 
Marchester. 

18,998. ‘* Jiccers,” C. A. Gruschwitz. Manchester. 

18.999. Prg-makina Macuines, G. R. Sanzen-Baker, 
Newcastle-on-Tyne. 

19,000. ReversiBLe Latcnina Boxts, J. Sawbridge, 
Wolverhampton. 

19,001. Winpinc Yarns, W. T. and J. H. Stubbs, 
Mauchester. 

19,002. Automatic Dotts, F. Imhof, Liver- 


pool. 

19,003. Preservation of NickEL Patz, F. C. Garner. 
—(H. Garner, Transvaal. 

Metatiic Kner, G. A. Phillips, Bir- 


19, Lamps, H. Illingworth and J. Jackson, 


9,006. for ADJUSTABLE ToBEs, G. 
Be ristol. 
9,007, Macuines for VaRNIsHING RoLugrs, S. Green, 
anchester. 
19,008. CLOTHES TrauNK and Dark- 
Room CoMBINED, C. M. Jordan, London. 
AUTOMATICALLY - REMOVED Szat, W. T. Ball, 


ndaon, 
19,010. Lapy s Buovsg Arsusrer, KE, M. Hawkesworth, 
‘Thrapstone, 


19,011. Gamer, G, G. Ringrose, 

19,012. Harr Propvorr, Palmer, London 

19,018. Humipiryine the Arr of Rooms, E. "T. White- 
low.—(P. Kestner, France.) 

19,014. Bett and Mirror for Cycigs, A. Elverston, 
Manchester. 

19,015. Vatves, G. and W. G. Gummer, 

19,016. VeLocipepgs, W. H. Groom, Birmingham 

19,017. Ammunition CaRRigR, A. J. Boult. C. Orn: 
dorff, United States.) 

19,018. Macurnery Appsratvs, W. Matthews, 


19,019. CouPLINes, F. Adams and G. M. Scales, 
Kingston- -on- 
19, ELEctTRIC Lamps, T. Wilby, Kingston-on- 
ames. 
MANUFACTURING Attoys, J. B. de Alzugaray, 


ndon. 
19,022. Face Pixces or Masks, &c., E. W. Pcole, 


London 


L. F. Hayward and M. Kennaway, 


19,024. INHALING Fumes of BURNING Supstances, H. 
Kew, London. 
19, — Pittars of VeLocipepgs, W. J. Rice, 


Brake, A. E. Patrick, 

mdi 

19,027. TERMINALS on STAIR 
Rona, T. R. Wright, @. Jones, 8. Robinson, and 8. 
Dunn, Birmingham. 

19,028, ANGLE-MEASURING Apparatus, A. A. Common, 
London. 

19,029. Tuuascors Eve - preces, A. A. Common, 


mdon. 

19,080. RatLways and Tramways, J. F. Duke, 
London. 

19,081. Gear for Motor VsHIcLEs, E. 
Kihlstein and J. Vollmer, London. 

19,082. Puriryinc Gases from Dust, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Aktien 
Gesellschaft, Germany ) 

19,088. Evaroratina and Dayne in Vacuo, F. W. 
Dunlap, London. 

19,084. Couptinc Devices for RaiLway Trucks, G. 
King, London. 

19,085. MingRaL Rocks, C. H. Logan, 
London. 

19,086. ACETYLENE GaA8-GENERATING AppaRATus, E. 
Bjornrid, London, 

19,037. BorrLe and Jar Stoppers, J. Davies, Liver- 


pe 
19,088. Re-HeaTtina Furnaces, W, J. Foster, Bir- 
mingham. 
19,039. Lotions for SHampooinc, G. A, Le Roy, 
ndon. 
19,040. Dig ImpLemEnta, A. Kuck and W. F. Scholze, 
mdon. 
19,041. Devices for Erasinc Ink, &¢, E. Posse, 


mn. 
19,042. Mowrna Macuines, H. A. Pryor. — (The 
Empire Implement Manufacturing Company, United 


19, O48. Tuses for Cycigs, P. F. C. Meyers, 
London 


19,044. BREWING Devicr, J. House and H. 8. Russell, 


mdon, 

19,045. Boxes, C. I. Watts and T. Norman and Son, 
London, 

19,046. F. W. Golby.—(R. Trelach and 0. 
Prenssner, Germany. 

19.047. SHps’ Doons, J. H. Hind and T E. Topping, 


mdon. 
19,048. a Merers, A. J. Boult.—(&. M. Bucks, 
Ca: 


nada. 

19,049. CaLenpars, A. J. Boult.—(B. Malhamé, 
France ) 

19,050. Vatve Gear for Steam Encines, G. L. 
Lambert, London. 

19,051. RoLtER Branincs, H. P. Holt and Mcssberg 
Roller Bearings, Limited, London. 

19,052. GenERaTING ACETYLENE Gas, S. H. Perry and 
G. Seagrave, London. 

19,053. ‘lip-up Seats, J. L. Morgan, London. 

19,054. Drivinc Gear for VeLocipepEs, M. Sol i 


substantially as described. (2) The 

the breech plug, the recessed carer, and nt ae 
gear, of a pinion pivoted in the carrier ang ha 
upwardly-projecting arm per with a cam, 
link pretaly connected with said arm and =a 


629,255) 


breech plug, a horizontal bar having pins a 

one pin connected with the firing 
pin entering the cam-slot in the arm of the pinion and 
means for operating the carrier and the pinion, sub. 
stantially as desc: ibed. 


629,338. BurngR ror Hyp 
Furnaces, G. Chelinsky, Tirlis, 
November 29th, 1898. 

Claim.—An injector burner for hydrocarbon and 
similar furnaces, comprising an outer tube, a nozzle 
— a conical end carried by said outer tube, a 
curved baffle plate carried by said nozzle, an air tube 


629.338] 


ccumges concentric with the outer tube but separated 
therefrom to form a passage way for the fuel and 4 
spiral thread formed between the two tubes at or 
adjacent to their concentric conical ends and adapted 
to form a spiral continuation for the passage way for 
the fuel, substantially as and for the purposes 
described. 
629,413, Meruop or Raits, J. York, 
Duluth, Minn —Filed March 6th, 1897. 
Claim —The precess of re-rolling rails, which con- 


London. 

19,055. ReatsTeRING at a Distance all Apmissions by 
Gare to TagaTres, A. Marsh. London. 

19,056. Rartway Cross-T1z, J. D. Wilson, London. 

19,057. RatLway SIGNALLING Apparatus, W. Mayes, 
London, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Ofizial Gazette. 


629 043. Borne TuRNING MILL, G. W. Moreton, 
Wilmington, Del.—Filed Janvary 8rd, 1899. 
Claim.—In a boring and turning mill, the combina- 
tion, with uprights, a girth connec ting their upper 
parts, and a cross rail slidable vertically on the said 
uprights ; of a longitudinal rail connected at one end 


[629.413] 


to ths suid cross rail and provided with a stiffeni 

piece slidably connected with the girth, a saddle slid- 
able along the said longitudinal rail, a tool slidable 
vertically in the said saddle, a series of guide pulleys 


—_ ted respectively from one of the uprights, the 

tiffening piece, the saddleand the tool slide, a flexible 
pecmassars. connected at one end with the free end 
portion of the longitudinal rail and engaging with the 
said pulleys, and a weight attached to the free end of 
the said flexible connection and counterbalancing the 
tool slide, substantially as set forth. 


629,288. Breech MECHANISM FOR BREECH-LOADING 
Orpnance, A. T. Dawson and G. T. Buckham, 
England.—Filed D. ber 18th, 1898, 
Claim. —(1) The combination with the breech plug, the 

recessed carrier, and the firing gear, of a pinion pivoted 

in the carrier and having a amma arm provided 
with a cam-slot, a link pivotally connected at one end 
with the breech plug and at the other end with said 
cam-slotted arm, a horizontal bar having one end 
connected with the firing gear and the other end 

ed with the cam-slot in the arm of the pinion, 
and means for operating the carrier and bad sae to 
turn the breech plug and move said har h as zontally, 


sists in subjecting the same to the action of heat, then 
the section in all directions, laterally 
e flange, substantially as specifie: 


629.457. WaTeR-wHexL, W. M. Mills, Day- 
ton, Ohio,—Filed February 2loet, 1896. 

Claim. —In a turbine water- wheel, the combination 
with the case having an upper chute plate and a lower 
chute plate of greater internal diameter than the 
former plate, of the wheel revoluble therein, and hav- 


its lower part extended in diameter and <r 
rounded by a Band lying under the inner bonis 
edge of the bottom plate, and the division walls pe 
chutes extended in close proximity to the ove Sas, 


buckets and ——e their lower inner corne 
substantially as d 
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THE THERMAL EFFICIENCY OF STEAM 
ENGIN 


Ix our second article, page 209, on this subject, we 
endeavoured to show that, if the engine be considered 
apart as @ separate link in the train of thermodynamic 
apparatus which begins with the boiler furnace and ends 
with the air pump or other exhaust discharge into the 
atmosphere, & completely satisfactory basis for the in- 
vestigation of the efficiency of this separate link is ob- 
tained by considerin alone the supply of energy in the 
mechanical form an the discharge of energy in the same 
form. The machine may be dealt with as a purely 
mechanical machine, without reference to supplies or dis- 
charges of heat, except for certain minor modifications in 
the nature of corrections of the first base approximation, 
these corrections having reference to the heat losses and 

ins through the met walls of the cylinder and piston. 
We pointed out that the working substance arrives in the 
engine exerting a certain amount of mechanical resili- 
ence during its entrance, and that in the condition in 
which it arrives, that is, in its condition at cut-off, it is pos- 
sessed of a certain further amount of mechanical resilient 
energy or capability of doing work by expansion. The 
arrangement of the engine permits it to do on the pistona 
part only of this work which it is capable of doing in virtue 
of its resiliance, and thereby arises the inefficiency of this 
separate mechanical link in the whole train of thermo- 
dynamic plant. The mechanical work that is actually 
done on the piston is to be compared with the whole 
mechanical energy brought into the engine. 

The amount of work that is done by resilient expansion 
from any given condition down to the zero of mechanical 
stress, depends upon the expansion curve followed. If 
during the expansion heat be conducted or radiated into 
the working fluid, the expansion curve covers a greater 
work srea. But this increase of resilient work done, is 
done not in virtue of the initial condition from which 
expansion began, but in virtue of extra energy in the 
form of heat supplied after the beginning of expansion. 
The amount of resilient work that can be done in virtue 
of the initial condition, that is the amount of re- 
silient energy brought into the engine, is evidently 
that done under the law of adiabatic expansion, 
that is expansion without conduction or radiation 
of heat to or from the expanding fluid. This 
amount is commonly named the “ adiabatic resilience.” 
It is of no practical importance whatever whether or not 
the adiabatic expansion curve adheres to the algebraic 
law used in calculating the area under it out to extremely 
large ratios of expansion like 100 or 1000. If it adheres 
fairly well to the same law down to practically very low 
pressures, then this adiabatic resilience in the initial 


condition p»; v, may be taken as fn if the expansion law 


be pv" constant. If x = > , then this amounts to 


9p, %; ifn = 1°4, it is 2} p, v,. In the first case, which 
corresponds to Rankine’s approximation to the adiabatic 
expansion of initially dry steam, the whole mechanical 
energy supplied to the engine is 10 p, v,; and in the 
second case, corresponding to ‘‘ perfect’ gas expansion, 
it is 384 p, vy. 

Except through the defective construction of the engine 
this resilient energy spent in exerting the indicated 
horse-power is neither increased nor decreased in the 
engine by any extra conduction or radiation of heat. This 
is the proper function of the boiler into which is fed 
water in a condition possessing comparatively little of 
this mechanical resilient energy. Its store of this useful 
form of energy is increased in the boiler by conducting 
heat to it, in which process it is converted into steam. 

Now the main boiler question is totally different from 
the engine question in character; the problem is here 
essentially thermodynamic ; it is, how is a given amount 
of heat best conducted to the water so as to produce a 
maximum increase in its mechanical resilient exergy to 
be utilised afterwards in the engine? Or how is the 
required increase of mechanical resilience to be obtained 
by the least transfer of heat? All such problems, if pro- 
really with practical aims and by men with practical 
mowledge, have to be solved under given limiting prac- 
tical conditions. In this particular problem there are 
three ruling limits or conditions, namely, limits of (t) 
temperature ; of (p) pressure ; and of (v) volume. 

The temperature limits here spoken of are those of the 
water and steam—not of the furnace flue gases. These 
limits are mainly of three kinds. In the first place, there 
are risks of overheating the furnace and flue plates to be 
avoided, because these risks are increased by raising the 
steam temperature, and not only by raising the furnace 
temperature. But a still lower temperature limit is 
imposed by the consideration that the heating surface 
efficiency is lowered by raising the steam temperature, 
because the gases cannot be cooled by conduction to the 
water below a temperature materially higher than the 
steam temperature. It is no part of our present intention 
to calculate any of these limits under particular con- 
ditions, we only want to point out how they arise. In 
the third place, another temperature limit is created by 
a difficulty of keeping the working surfaces and stuffing- 

oxes of the engine in good condition at high tempera- 
tures. In most circumstances we think it is this last 
condition that is effective as fixing the highest of the 
three practicable limits of temperature. 

' € pressure limits are reached through consideration 
of questions of strength, and of tightness of steam joints 
— leakage. The provision of extra strength in 

ver, pipes, steam chests, and cylinders, is mainly a 
— of practicable or prohibitive cost, or of comparison 
Ps hemes: cost with advantage to be gained from the 
er pressure but at some at any rate, of the 
pe the direct mechanical difficulty of providing 
§ hae at any cost also imposes limits of pressure. 
re ch direct mechanical difficulty is more influential than 

creasing cost on the pressure limits due to the need of 


providing against steam leakage at valve faces, piston 
rings, and stuffing-boxes. 

The volume limits are matters almost wholly of cost; 
cost as regards house room for the whole plant, and cost 
of construction, a portion of which is proportional to the 
quantity of material used. These volume limits due to 
cost ought to limit the ratios of expansion used in engines 
to lower grades than are now generally esteemed to be 
most economical. They also urge us to reduce the 
cylinder volume up to point of cut-off per horse-power ; 

at is, for a given p,v, they urge us to use a small x, 
and consequently ahigh p,. The tendencies of the volume 
and pressure limits are thus in certain respects reciprocal, 
and the choice of the golden, or most industrially economic 
mean is to be found by compromise. As already stated, 
we cannot here enter into any discussion of the proper 
methods of calculating such compromises; our sole pur- 
pose is to point out that the boiler problem of the con- 
duction of heat for the creation of mechanical resilient 
energy needs to be solved under these three limiting 
conditions of volume, pressure, and temperature ; all 
three of them being of immense and imperative industrial 
importance, and no one of them being of such importance 
as to deserve exclusive attention, or to overwhelm the 
influence of the others. 

If the working substance be fed into the heating 
apparatus in the pv condition F in Fig. 2, and, while 
receiving heat by conduction and radiation, change to 


ZERO PRESS 


the condition B along any such p v curve as F B, it is 
well known that the heat supply is measured by the p v 
area between the two adiabatics Ff ¢ and BO8, the 
expansion curve F B, and the zero isothermal, which in 
Fig. 2 is represented by $8. This change has increased 
the resilience possessed by the fluid from the area under 
F f down to the zero pressure axis to the area under Bb 
down to the same axis, and it has at the same time 
caused external mechanical work to be done, z.e¢., further 
resilient energy to be spent in doing work, to the amount 
measured by the area under FB down to the zero 
pressure line. Thus the extra mechanical energy 
developed, partly at once utilised in doing work and 
partly stored as resilience in the condition B, is the 
area f F Bb between the adiabatics below F B and above 
the zero pressure axis. 

The economy of this process, considered as one for 
developing mechanical energy by the conduction or 
radiation of heat, is quite simply measured by the 
ratio of this extra resilient area of fF Bb to the heat 
supplied, which heat supply is indicated in Fig. 2 
by the area of ¢ FB but is only thus indicated 
out of true proportion because the position and 
form of the curve $8 is not known experimentally. 
The problem of best boiler economy is thus seen to be 
that of making the area f F B b the greatest possible for 
a given heat supply. Compare F B with the higher 
curve =" B! from this point of view, the heat supply for 
FB’, namely, ¢ F B'8', being supposed the same as for 
F B, and the curve, B'b!, therefore necessarily lying to 
the left of Bb. This makes the triangular area FB! x 
equal to the curve-quadrilateral area xB. If lie 
below the zero-pressure axis, this gives F B' 2 greater 
than x B and, therefore, f F greater than 
fF Bb. Thus, the conduction of heat along the higher 
pressure curve F B! gives a greater thermodynamic 
economy than does F B, the sole reason for its doing so 
being that the mean pressure along F B! is greater than 
that along FB. The demonstration is b: on the fact 
that the zero isothermal ¢ 8 lies in the tension side of the 
pv diagram. If ¢ § coincide with the zero pressure axis, 
as is sometimes assumed for “ perfect’ gases, then the 
thermodynamic economy of the conduction is the same 
whatever curve F B be followed. If it lay at a finite 
pressure above the zero axis of pressures, then the lower 
mean pressure line F B would give the greater thermo- 
dynamic economy, but no physical theory of the consti- 
tution of matter has ever been framed which puts zero 
temperature in any substance at a finite pressure. We 
— to Fig. 3 on the assumption that the higher curve 

B! makes this coefficient ter, or otherwise stated, it 
becomes greater the more the adiabatic through the final 
point B is drawn towards the left of the diagram. If we 
work under the condition that F B is not to involve com- 
pression of the working material, then it reaches its 
greatest value if F B be made a vertical straight line, that 
is, all the heat conduction and radiation should take place 
during rise of pressure at constant volume, as in F H of 
Fig. 8, where ¢ F Hy» is the heat supply that is available 
to conduct and radiate to the feed, starting from the con- 
dition F, and f F Hh is the maximum possible mechani- 
cal effect that can be obtained from this heat supply. 

If this rise of pressure F H has taken the substance 
beyond neither the pressure nor the temperature limit 
imposed by the considerations already alluded to, then 
this heat supply wholly carried out at constant volume 
would be the best arrangement that could be adopted in 
the boiler or other heater, to be followed in the engine 
by adiabatic expansion. But suppose it to carry the fluid 
above either of these limits, then, of course, it becomes 
impracticable. 

If the temperature limit were the only condition im- 


wre or if this imposed temperature limit carried the 
uid up the line F H to a lower point than the permissible 
pressure limit, then the largest thermodynamic coefficient 
with this given heat supply would be obtained by con- 
ducting heat at constant volume up the vertical line 
from F to T, the pressure giving the imposed tempera- 
ture limit, and continuing the heat conduction durin 
expansion at this temperature along the isotherm 
curve T T! to the point T’, at which the whole given 
amount of heat has been supplied. In the engine 
adiabatic expansion from T! would follow out to the per- 
mitted volume limit. 

If the only limit imposed were a pressure one, or if the 
pressure limit gave a less temperature than the tem- 
perature limit, then the heat supply should be continued 
at constant volume from F to P where this pressure limit 
is reached, and from P it should be continued during ex- 
pansion at constant presswre until the whole permitted 
heat supply has been completed, unless this expansion at 
constant pressure lead up to the permitted temperature 
limit before the heat supply is finished. If this latter 


occur, which case is indicated in Fig. 3, the heat supply 
is carried on with expansion at constant pressure until 
this temperature limit is reached, and is then continued 
with further expansion at this constant temperature until 
the supply be completed at some such point as P! in 
Fig. 3. After introduction into the engine in the con- 
dition P', the engine should carry out adiabatic expan- 
sion along the curve P'p as far as the imposed volume 
limits allow. 

In any case arrange your conduction of heat so as to 
obtain the highest mean pressure during such conduction 
as is allowed by the various limits imposed by practical 
considerations. First conduct heat at constant volume 
until you are stopped by reaching either of the per- 
missible limits of pressure or temperature, and finish it 
by expansive heat conduction carried out at the upper 
permitted limit of pressure so far as that is not interfered 
with by the temperature limit, and at the upper per- 
mitted temperature limit so far as that is not interfered 
with by the pressure limit. 

In the case of steam boilers the true theory here ex- 
plained has been obscured by the fact that the equal 
pressure lines P P! coincide in the p v diagram with the 
equal temperature lines T T' during the evaporation of 
water into steam. The lines coinciding, there is nothing 
to choose between temperature and pressure limits. It 
may be that increase of pressure is more objectionable 
than increase of temperature above a certain point on 
the saturation curve of steam, and under other condi- 
tions the converse may be true; but either fact has no 
practical effect upon the question of economy, because 
temperatures and pressures are bound together in un- 
alterable pairs. But if one embarks upon the question 
of further heat supply for the purpose of superheating, 
that is, by expansion beyond saturated steam volumes, 
then the choice between constant pressure expansion and 
isothermal expansion has to be made. The theory here 
advocated as the true one is emphatically in favour of 
superheating expansion at constant pressure rather than 
at constant temperature up to such limits—if these be 
reached at all—as begin to produce rise of temperature 
opposing impracticable difficulties, such as have already 
been referred to fully.. This theoretical preference is con- 
firmed by the universal practice of steam engineers dealing 
with superheated steam. 

We have endeavoured to show that the idea of the 
superior economy of heat supply at constant temperature, 
upon which so many pseudo-theoretical engineers have 
pinned their faith, is the purest nonsense. If high tem- 
peratures were absolutely the only things we were afraid 
of, and which give us difficulty, then, of course, it would 
be economic to conduct all the heat at the highest tempera- 
ture that was safe. But, exactly in the same way, if 
high pressures were the only things causing difficulty and 
danger, then greatest economy would result from. con- 
ducting all the heat at the highest safe pressure. The 
true formula is, stick to heat supply giving rise of 
pressure at constant volume so far as practical limiting 
conditions allow you; then keep to heat supply at con- 
stant pressure until you run up to the temperature limit 
which practical difficulties forbid you to pass. If by this 
time you have not got in all the heat you absolutely need 
for your purpose—that is, if your working material be so 
expensive per lb. weight that you are driven to make a 
small quantity of it develop extreme amounts of me- 


chanical energy—then you may go on with further iso- 
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thermal heat supply at this upper practicable limit of 
temperature. 

There is an idea that supply of heat at constant tem- 
perature is connected with “reversibility,” and that 
‘reversibility’ is connected with “ perfect heat engines.” 
This idea seems to be a myth of the most unalloyed 
character, generated by unintelligent reading of the 
mathematical demonstrations employed by Carnot. 

Let us revert now to the remark made above, that 
these propositions depend upon the zero of temperature 
lying in the tension part of the diagram, and that 
if it lies on the axis of zero pressure, i.e, on the 
dividing line between tension and compression, the 
thermodynamic economy of the heat conduction is 
the same, whatever p v path be followed during 
the conduction. It is then unity, or the increased develop- 
ment of mechanical energy, just equals the heat energy 
supplied. Thus, if the working substance used were 
nearly a perfect gas under all conditions down to zero 
temperature, it would make practically no difference in 
what manner the heat were conducted to it so far as con- 
cerns the development of mechanical energy. None of 
the gases used, or likely to be used, in this way are, how- 
ever, permanent gases; they liquefy and even become 
solid at very low temperatures, even under small pressure. 
High pressure is used in the ordinary process of liquefying 
them, but this is simply part of the process adopted to 
reduce temperature. It must be remembered that steam, 
although nearly gaseous in its behaviour when much 
superheated, is obtained in our boilers from a water 
feed, and that at low temperatures water freezes to a 
solid of very considerable tensive strength. Neverthe- 
less, it is worth remembering that, while the substance 
is in the gaseous form, conduction of heat to it increases 
the mechanical energy in a proportion to the heat supply 
that differs very little with the p v curve under which it 
is supplied. But, while noting this, it must not be 
forgotten that there is at present dealt with only the 
efficiency of that link in the whole plant in which heat 
is conducted to the working substance. In the link 
which follows—namely, the engine—resilience in one 
form may be more realisable as work on the piston than 
the same amount in another form; of two equal quan- 
tities of p v, that with the higher pressure and smaller 
volume is likely to give a larger engine mechanical 
efficiency, because of the greater influence exerted by back 
pressure, than by cylinder clearance volume. 

This leads to the further consideration of the volume 
limits imposed by practical needs. If the expansion 
curve follow the p v" law, the work done on the piston 
on the steam stroke, including admission work, is 

Pir, (= —T ), where 7 is the ratio of expansion. 
This is the same for the same ratio of expansion with all 
equal values of p; %:, that is, whether this product be 
made up of a high pressure and small volume, or of a 
low pressure and large volume. Starting from any point 
on the same hyperbolic curve, we get the same quantity 
of work done with the same ratio of expansion. This 
result does not depend on the form of the expansion law, 
if only that law retain the same algebraic form through- 
out the whole length of the curve. 

The bearing of this fact upon the vexed question of 
governing by throttling or by cut-off is evident. If 
wire-drawing, either at ports or at throttle-valve, reduce 
the pressure according to the hyperbolic, or p v constant, 
law, it has no effect whatever upon the work done per lb. 
of boiler steam—not per unit of heat spent in produc- 
ing steam—on the piston during its steam stroke, and 
thus the want of economy in governing by the throttle is 
very greatly exaggerated; what reduction of economy 
per lb. of steam there is, is due wholly to the raising of 
the proportion of back-pressure work to the steam- 
stroke work. Otherwise stated, the reduction of quan- 
tity of steam used per stroke is in the same proportion 
as the reduction of mean absolute working pressure. 
The ratio of loss of work by back-pressure is raised in 
proportion to the lowering of mean absolute working 
pressure, but it is raised in just the same proportion, 
whether the mean absolute pressure be lowered by 
throttling or by earlier cut-off. Expressed in other 
terms, the ‘absolute’ work done on the piston is the 
same per lb. of throttled steam as per lb. of unthrottled 
steam cut-off earlier to give the same mean absolute 
pressure, or the same indicated horse-power ; or it differs 
only in so far as the wire-drawing expansion does not 
follow the hyperbolic curve—which it would do if the 
fluid were gaseous. 

This appears a little paradoxical, but it would be too 
great a digression from our present purpose to explain 
the paradox. The real disadvantage of governing by 
throttling is that it requires the steady maintenance of a 
boiler pressure higher than that needed for the normal 
work, and that at this higher pressure each lb. of 
steam needs more heat to produce it. 

Independently of heat expenditure, there are three 
main reasons urging towards small volume accompanied 
by high pressure. The first is that the item of mechanical 
engine inefficiency due to back pressure is proportional to 
the ratio of back pressure to mean absolute forward pres- 
sure, and is thus reduced by increasing this mean forward 
pressure. Butat the same time it should not be forgotten 
that the item of inefficiency due to cylinder clearance is 
proportional to the ratio of clearance to volume at cut-off, 
and is therefore reduced by making the volume at cut-off 
large. Secondly, the ratio of practicable or economic ex- 
pansion increases with ratio of initial to back pressure, 
and the engine efficiency, as defined in our previous 
article, increases with the ratio of expansion. The third 
reason is that a pv product of small pressure and large 
volume involves greater cost, both in bulk and weight of 
plant, both in boiler and in engine. This consideration 
lessens the most economical expansion with a given 
initial pressure, or raises the initial pressure for a given 
ratio of expansion. 

In conclusion, as our opinions may appear to most of 
our readers unorthodox and new, although they are not 


really of recent origin, we feel it necessary to protect our- 
selves from criticism irrelevant to the subject of steam- 
power plants, by firstly stating that nothing here advo- 
cated conflicts in the least with the known laws of 
thermodynamic science, and secondly recommending the 
curious student to apply the reasoning we have employed 
to work done by solid bodies in tension, when he will 
find that in the tension side of the p v diagram what 
develops greater mechanical available energy is not con- 
duction or radiation of heat to the working body, but 
conduction or radiation of heat away from it. This will 
give him an easy key to the similar treatment of the 
condenser as a separate link in the whole train of thermal- 
power plant. 


PAINTING LOCOMOTIVE ENGINES. 


THERE are few things that lend themselves so readily 
to paint and its influence as a locomotive. However 
constructed, whether uncouth to the eye, or combining 
those attributes which the charm of simplicity and grace- 
ful curves impart, there can be no doubt that a good coat 
of paint has a potential effect. Only those who are 
thoroughly and intimately acquainted with the subject 
would recognise a first-class ‘‘ pet of the road,’ when 
divested of covering plates, dome, valve cover, chimney, 
&c., and even when clothed, belted, capped, and domed, 
yet unpainted, the engine lacks the finish which is 
happily obtained by the application of paint and varnish. 
The early builders were not much troubled on this point, 
the boilers being, as a rule, destitute of covering, so that 
an occasional coating of tar or any other bituminous 
material, seemed to answer their purpose well enough, 
but as the loss by radiation of heat became better under- 
stood, recourse was had to wood lagging, and in time 
mahogany was often selected on account of its richer and 
better colour, and when stained and polished it afforded 
considerable embellishment, but with the advent of sheet 
iron coverings in addition to wood, the desire to give a 
finish increased more and more, and painting became 
recognised as a necessary adjunct. It was natural that 
green should be selected, as it was most common to the 
eye, besides which it gave greater variety of shade and 
expression. It may not at first have been artistically 
applied, but as the locomotive became better propor- 
tioned and more graceful, artistic taste grew with it, and 
on some occasions exhibited itself somewhat exuberantly. 
Some companies, notably the Liverpool and Manchester, 
afterwards the London and North-Western, painted to 
their own style; but the majority followed the lines and 
the painting of the builders, and, as their painting had 
not been raised to the dignity of an art, it often followed 
that inartistic combinations were to be found. The desire 
to embellish or set off any peculiar feature of construc- 
tion, ran into excesses that the educated eye would now 
consider unpardonable, e.g., panelling between the bands 
of boilers, and the introduction or use of distinctly opposite 
colours, which destroyed the harmony and spoilt the 
appearance. 

For over forty years green remained the favourite 
colour, either in one shade or another; but the spirit of 
innovation at last dealt with that, as with other things, 
and what were considered less expensive or more suit- 
able colours were adopted on several of the large railways. 
Mr. Stroudley, at all times original, commenced to paint 
the engines of the London, Brighton, and South Coast 
buff or orange colour. The London and North-Western, 
on the contrary, adopted a black, enlivened with yellow 
bands, which example was followed by the London, 
Chatham, and Dover, South-Eastern, and North London. 
The North British was very felicitous in the selection of 
a beautiful olive green. The Midland Railway, which 
had for many years used a light green, adopted a crimson 
lake with advantage. 

Colours vary in their intensity; some tend to dwarf 
the object and others to enlarge it, and no doubt the tout 
ensemble of an engine was as much indebted to this 
peculiarity as to the beauty of the colours. In the 
United States the almost general practice of using cover- 
ing plates of the best Russian charcoal iron, which exter- 
nally possesses a fine polished surface, renders painting 
almost a superfiuity. There is no question that such 
plates look well, and when properly kept, without dent or 
injury, are not only satisfactory, but economical ; yet not- 
withstanding this, there is a lack of harmony between 
the polished barrel and the painted wheels, which to the 
fastidious engineer is objectionable. Custom is a great 
converter and teacher, and men who have been obsti- 
nately devoted to certain rules and practice, have found 
them insensibly modified after a close and lengthy 
acquaintance with other systems. 

As regards taste there is variety in colour from pea 
green to dark olive, blue-black, orange, and buff, to suit 
the whims of the most fastidious. Al] those who use 
them claim alike that the important factor of economy 
has had their first consideration. Therefore, it should 
need some little acknowledgment here. 

The paint that shall maintain its colour for the longest 
period, in proportion to its initial expense, should meet 
the question of economy. The first places to suffer 
deterioration are always in the neighbourhood of the 
boiler mountings and bolts, which are all more or less 
small reservoirs of extra heat, which burn and blacken 
the varnish of the covering plates that surround them 
and harbour dirt. With light-coloured paint this dis- 
colouration is the more evident by contrast, therefore the 
darker paints show the change less, although in pro- 
portion the varnish is equally punished. The shade at 
these places increases in space until the boiler assumes a 
patchy appearance, wherever light-coloured paints are 


used. Therefore, in view of the earlier discoloration of 
the light-coloured paints, and the fact that the deeper 
the colour the less such changes are visible, there can 
me f be one conclusion on the grounds of permanency 
and economy, 7.e., that the darker the paint the more 


economical; but the question of taste, whether good or 


bad, underlies all, and as such taste in too man 

instances is the result of training and association it j 

not to be expected that this subject will be vieweg - 
its merits. There is in the human mind, and in pi 
instances happily so, a strong bias or loyalty to the 
systems and methods of the workshops, or to the indiyj 
dual practice of the men from whom one has receiveg 
his mechanical training. Yet again, the desire for indiyj. 
dual identity will occasionally conflict with good 

and strange colours, such as are hardly ever seen in the 
sky above or the earth beneath, will obtrude themselves 
and establish the paternity of the engine. 

Several of the older engineers put the boiler in pang). 
ling, and relievos of ornamental bands round the dome 
The charm of simplicity in painting was not easily recog. 
nised, and only came to stay after the exclusion of 
chattering foo | gear and offensively disposed feed-pipes, 
The advocates of light-painted engines were at first loud 
in their denunciation of the black paint of the London 
and North-Western, but nothing neater can be wished for 
from an esthetic and economical standpoint than this 
colour, when relieved with bright yellow or other light 
colours or bands, and the gradual adoption of the style 
by several other railway companies prove that the ques. 
tion of taste is one of education. 

The painting of an engine, when properly done, is not 
the simple operation which some would suppose, for the 
painter in too many cases has to lay on and build up by 
a process analogous to that which in ceramics is known 
as impasto, in order to hide the numerous indentations, 
hollows, &c., left by imperfect plating, and, indeed, the 
judicious inlaying of stopping and flattening contributes 
more than anything else to the eventual finish. The un. 
accountable vagaries of taste, combined with the desire 
to economise to the utmost, unfortunately too often react 
in such a manner as to defeat theirown ends. No vehicle 
or piece of machinery is called upon to undergo so many 
mutations, trials, and changes of temperature as a loco. 
motive. Excessive heat and cold, with chemical and 
mechanical changes, dust-laden winds, oxidising smoke, 
priming water, and last, but not least, imperfect cleaning, 
and the chemical decomposition produced by the use of 
improper oils and tallow in the vain endeavour to pro- 
tect the varnish from exterior influences, and to facilitate 
the removal of dirt and dust. 

Painting is something of a generic term, and may 
imply an operation to preserve the plate only and not to 
please the eye, as is too often the impression produced, 
Such painting will not stand the extra labour required in 
cleaning, and speedily degenerates to seediness. 

Painting is, or should be, intended to meet two pur- 
poses, namely, to preserve the plates both inside and 
out, and outwardly beautify, and in accomplishing these 
ends easy and good cleaning is facilitated. If an engine 
is worth painting it is worth painting well, and with a 
proper regard to and study of the profile and general con- 
tour of the engine, as well as to harmonise colours, so as 
to produce the best effect without exuberance. Tasteful 
painting can best be obtained without being lavishly 
ornate. It should not be forgotten that an engine is 
like, and yet unlike, a picture, having its own special 
standpoint for viewing—that is, not too close or too far 
away. To distinguish it properly, it should be examined 
at such a distance as would enable us to take in at 
one time the whole height and length, thus realising to 
the full the effect of its general appearance. Now the 
painting, to be effective, should show at its best at a dis- 
tance of from twenty to thirty yards away. To render this 
more explicable, fine lines relieving large masses of colour, 
however pleasing close at hand, become almost undis- 
tinguishable at thirty or forty yards away, and when viewed 
obliquely at that distance are lost by being merged in 
the general colour, so that a fine lining as a relief may 
do for a close inspection, but becomes a relief no longer 
when viewed at a comparatively short distance away. 
With small vehicles it may do, but with the large sur- 
faces of the colossal engines of the day, nothing narrower 
than ,';in. or }in. is thoroughly effective. Great width 
of margin, say of black or any other sombre colour, has 
the effect of putting the engine in half mourning; but 
the manner in which the black-painted engines of the 
London and North-Western and the North London are 
touched up by the combination of broad grey bands, 
gives them the required relief. It may be argued that 
this is a question of taste; but the appearance of such 
large surfaces of black, relieved with more distinct and 
contrasting lines, would have been an improvement. 

The lifetime of good paint on an engine varies from 
three to four years, and the lighter the paint the more 
rapid the deterioration appears. This depends largely 
on the cleaning, for however good the paint may be, it 
is the varnish which protects it, and the use of alkaloid 
materials, or soaps which contain such, are detrimental 
to the varnish. 

The too common practice of greasing the painted 
surfaces after cleaning, with tallow is also very injurious 
to the varnish, more particularly when the boiler is hot, 
as the residue of the acids used to purify the tallow from 
the albuminoids and fibrine is always sufficient to decom- 
pose the varnish more or less, and alter the colour. 
Tallow also contains acids produced by decomposition, 
which, if not equally detrimental with the caustic used 
for cleansing, are, however, in the long run injurious, 
and will, either separately or in conjunction, act first in 
discoloration, and lastly in the destruction of the 
varnish. 

The same may be said of rape and other oils, which 
more or less hold as a dangerous constituent marganic 
and other oleic acids, which operate prejudicially, more 
particularly when applied on heated surfaces. 

The more regular method of cleaning, both for pre- 
servation of paint as well as tending to the general 
appearance of the engine afterwards, is to wash it down 
with water after having previously removed the dust and 
dirt with ordinary waste or cloths. The cold water not 
only assists in giving a tone and hardness to the varnish, 


but when well rubbed on and off with soft rubbers, im- 
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to the varnish which greasy matter has a 
ge destroy. The only difficulty experienced 
er this method of cleaning is the top of boiler and 
he nt of dome and cab, which generally receive the im- 
— of any priming matter from the cylinders, but this 
se be removed by using a very small quantity of 
Mow or oil along with cold water, which should be well 
rubbed off afterwards. 

Of course the dark-painted engines of the London and 
North-Western and other companies are better suited to 
the cold-water cleaning treatment than any other, as 
discolorations arising from crinoline bands or mounting, 
or any such parts where the heat is conducted through to 
the covering plates are not noticeable, as they merely 
tend to the general blackness, and no stronger argument 
can be adduced in favour of dark-painted engines, In- 
deed, what would constitute a blotch or disfiguring dis- 
coloration on a light-green or buff-coloured engine would 
not be seen or noticed on a dark-painted one. 

The principal constituents for a good sound paint must 
have for their bases either white or red lead. All other 
paints, however compounded, lack the necessary element 
of body; in fact, they do not carry the necessary metal 
in them; for example, any other kind of white than that 
which is obtained from white lead, derives its durability 
and application entirely to the linseed oil, and when 
that and the varnish perish, then perishes the colour 


0. 
onthe only true rust preventatives amongst the paints 
are the leads in the white and red condition, and the 

aint which comes the nearest to effectual prevention of 
rust should be composed of two of white lead and one 
of red lead, and the darkening of the stopping by the 
admixture of black is only a weakening of the two strong 
elements already mentioned, as black possesses no power 
to prevent formation of rust. The red paint usually 
known as oxide of iron, and which was claimed to 
be a rust preventative, possesses no inherent qualifica- 
tion of that kind, and whatever is due in that respect is 
solely attributable to the oil with which it is mixed. It 
might be justly asserted that ground brick dust of the 
commonest alumina to be found in the London district 
would be equally as successful. 

Previous to the primary coat being put on, the cover- 
ing plate should be carefully cleaned of all dirt, rust, and 
grease, and washed down with turps. Very smooth- 
skinned covering plates are not so suitable for painting 
as those with moderately rough surfaces, for the reason 
that the paints do not adhere so tenaciously, and are 
liable to scale off whenever the plates are removed, or 
from any alteration in shape; in fact, a slightly rough 
surface gives better attachment for the first or primary 
coat which it afterwards receives. 

The smoke-box plates are excepted from this rule, and 
should be smooth, for the greater heat there prevents 
the use of stopping, and only three coats of black paint 
and one of varnish are needed. The primary paint 
should consist of red lead and boiled oil, put on very thin. 
This should be allowed to stand two days, to be followed 
by a coat of lead colour, composed of white lead with a 
slight admixture of black with linseed oil, worked into a 
stiff paste and thinned with turps with a small quantity 
of terebene added for driers. Whilst in this condition a 
stopping composed of dry white lead, made into a putty 
with gold size and well hammered with a mallet, should 
be used. This must be pressed hard into the inequalities 
and dents, if such be deep; they should not be filled at 
the first operation, but should be given a second coat 
when about five hours have elapsed, and then scraped off 
as level as possible. The next operation is that of “ patent 
filling.” This filling should be made with gold size, one 
pint of japan or varnish and two pounds of white lead, 
thinned down with turps. To make serviceable work, 
six coats should be put on; the last coat should be 
stained black, so as to enable the rubbers-down to see 
when it is level. This, if possible, should stand not less 
than five days, after which rubbing down can be done 
with pumice stone and water. Then follows two coats of 
lead colour thinned out with turps, and the engine is then 
ready for the finishing colours, all of which should be made 
quick-drying by means of gold size and turps, with the 
exception of crimson lake, which represents an admixture 
of varnish, thinned out with turps and sugar of lead as 

ers. 

Whatever finishing colours may be selected, they 
should be carefully ground before application, and not 
less than three coats applied, with an interval of one day 
between each application. The third coat should be 
rendered more consistent by a judicious admixture of 
equal parts of varnish. This, of course, will take longer 
to dry. The next application should be that of flatting 
—that is, rubbing down with pumice dust and water, 
care being taken not to disturb the surface of the paint. 
The process of flatting must be done well between each 
coat of varnish, and on this depends greatly the tone and 
finish. It takes out all rvs marks and removes the 
dust that has fallen and dried in. 

The first application of varnish should then be given. 
It should be put on as thin and as speedily as possible. 
After two days’ drying the artistic development of lining 
out should be done before the next coat of varnish is put 
on, and whatever material is used for such lining out 
should be quick-drying. Should the lines be very light 
they should be twice gone over to give them the 
necessary body and solid appearance, in fact, it is a 
small application of the principle of impasto. When 
dry the second coat of varnish can be applied, followed 
by a third and fourth coat, this with the lining should be 
done with great care, as success depends upon it. When 
the finishing coat is applied the engine should stand in 
a dry and dustless place, maintained at as regular a 
oe as possible for a period of at least eight 

Should circumstances afterwards permit, the oppor- 
tunity should be taken at the thorough repairs period to 
a by cleaning the paint thoroughly with 
‘urpentine, afterwards to be rubbed down with pumice 


dust and water, all bad places to be neatly touched up, 
then apply one, or preferably two, coats of varnish, 
which will have the effect of not only maintaining the 
appearance, but add additional years, with careful 
cleaning. 


THE DEVELOPMENT OF THE ARCH PRINCIPLE. 


Ir cannot have escaped the attention of engineers that 
during the last twelve, or perhaps fifteen years, the 
principle of the arch, in its application to metallic struc- 
tures, has been successfully developed to an extent 
which was neither expected nor predicted of it. In this 
respect the arch must be viewed in a different light from 
that in which we should regard the suspension and the 
cantilever designs. These last-mentioned examples 
always have belonged, and always will belong, to the type 
of long-span bridges. Their very raison d’étre is part 
and parcel of those two systems of construction, and, in 
fact, it is not until dimensions are given to them far ex- 
ceeding those allotted to any other description of bridge, 
that their powers of resistance and spanning capacities 
can be utilised to a maximum. We do not intend at 
present to place the principle of the arch in competition 
with that of the suspension, or with that of the cantilever, 
but we think we shall be able to convince our readers that 
the first-named is not by any means so far to the rear as 
some of them might be disposed to imagine. A few 
words respecting some of the materials of which arches 
are built will be necessary, as it would be hopeless to 
anticipate any further development in several of them, 
so that the sooner they are eliminated from the list 
the simpler will be the task before us. In this category 
may be included brick, stone, and cast iron. The three 
largest stone arches are those of Cabin John Aqueduct, 
Washington, D.C., with a span of 220ft.; of the Jaremize 
railway bridge over the river Pruth in the eastern part of 
Austria, which can boast of 213ft.; and of our own 
Gloucester Bridge, 200ft. in span over the river Dee at 
Chester. In cast iron, the largest span of old South- 
wark Bridge, opened for trafficin 1819, measuring 240ft., 
has never been surpassed; the Pont St. Louis, over the 
Seine, comes next with 210ft.; and after these we have 
the two handsome railway structures, the Victoria and 
Albert bridges designed by the late Sir John Fowler, for 
crossing the river Trent by spans of 200ft. each. There 
is one more type of arch construction, which, although it 
does not receive very much favour from English engineers, 
has to a very fair extent been employed not only in 
America, but particularly on the Continent. It is that 
of concrete, either in its plain ordinary condition, or in 
one or other of the numerous compound systems in 
which that material is combined with different sections 
of iron or steel, from common hoop iron to rolled joists 
of considerable weight and strength. The Munderkingen 
Bridge over the Danube is an arched example, 164ft. in 
span, and built entirely of concrete ; and in Switzerland 
another specimen, 122ft. in span, has been constructed 
upon the Monier compound principle, or that of armoured 
concrete. All modern metallic arches may be classed 
under one of three heads, those with three hinges, those 
with two, and those which are hingeless. Examples of 
arches built with one hinge placed at the crown are very 
rare, and as there are many disadvantages connected 
with the system, it is extremely unlikely that it will be 
perpetuated, co we shall not further allude to it. Each 
of the three classified types has its own advocates, and 
we shall adduce some excellent modern examples of all 
three, to show that each practically possesses no marked 
superiority over its fellows, though there are certain 
points of difference between them which will be referred 
to. There are in America three bridges of large span 
which closely conform to the separate requirements of 
one or other of the three classes, and will therefore 
answer exceedingly well for the purpose of illustration. 
The first of these is a roadway bridge, erected ten years 
ago at Minneapolis, crossing the river Mississippi. It 
consists of two arches, each having a span of 456ft., and 
a rise of 90ft., and is, we believe, the largest arched 
bridge built with hinges at the springings and at the 
crown in the United States. A fine example of the 
second type of structure is to be found in the Washing- 
ton Bridge over the Haarlem River in the city of 
New York, which has two steel arches hinged 
only at the springings, with clear spans of 510ft. 
each, a rise of 92ft., and enjoys the reputation of 
possessing the largest arch ribs constructed with a 
solid web of any other bridge. The ribs are 13ft. in 
total depth, the plates in the web are strengthened by 
stiffeners arranged in a radial direction, and the pins at 
the springings of the arch are 18in. in diameter. Large 
as the span of the Haarlem Bridge is for the arch type, it 
is surpassed by some 30ft. or 40ft. by two or three other 
two-hinged structures, of which one may be mentioned. 
It is that of the Garabit in France, which takes the form 
of a crescent-shaped open-web arch, with a span of 545ft., 
a rise of 215ft., and a depth of 33ft.at thecrown. On the 
Continent, metallic arches belonging to the crescent form, 
with open-web bracing, are rather favourites. Their par- 
ticular advantage lies in the fact that they are well 
adapted for situations in which a lofty bridge is required. 
That over the Douro has a span of 525ft., arise of 131ft., 
and a central depth of 33ft. It only remains now to 
instance the third or hingeless type, and a better example 
could not be quoted than that of the St. Louis Bridge over 
the Mississippi River, better known as Ead’s Bridge from 
the name of its designer, erected about twenty-four years 
ago. It comprises three spans with fixed ends, of which 
that at the centre measures 520ft., and each of the side 
spans 502ft., with rises of 47ft. and 44ft. respectively. 
There are four ribs in each span, with cords 12ft. apart, 
and connected by a series of triangular isosceles bracing. 


They = a heavy working load consisting of a double- 
track railway, and, in addition, an ordinary paved 
roadway. 


Without entering into the relative merits of the three 
classes of metallic arches it may, perhaps, be conceded 


that the introduction of three and two hinges in arch 
ribs is a higher evolution of the prototype with fixed ends, 
and has, no doubt, contributed to that extension of the 
arch principle under consideration. Time, further in- 
vestigations, working examples, and actual practical 
experience, were all indispensable to effect the change, 
which, however, is not universal. For instance, the 
Haarlem rigid arch bridge was erected in 1874, but 
numerous similar designs have been built all over Europe. 
The latest and the longest span of any hingeless arch 
was completed so recently as only a couple of years ago, 
and is the Kaiser Wilhelm Bridge in Germany. It has a 
span of 526ft. and a rise of 223ft., and fully corroborates 
our opening statement, that even up to the present time 
no one of the three types has shown suflicient superiority 
over another to cause it to be abandoned, or its own 
merits disregarded. The general, although not uni- 
versal, substitution of the open for the solid web, 
combined with the introduction of hinges, draws a dis- 
tinct line of demarcation between the early and the 
modern examples of arched rib bridges, and points out 
very conclusively that they are not built as they used to 
be. This remark will apply to nearly every other type 
of bridge construction, into which we shall enter upon 
another occasion, but at present only one claims our atten- 
tion. During last and the present years two very impor- 
tant arch bridges of spans considerably in excess of those 
already described have been erected over the river 
Rhine, the one at Bonn and the other at Diisseldorf. They 
resemble each other in the following general particulars : 
—tThey are both road bridges with hinges at the spring- 
ings, and each carries an electric tramway over it. They 
are of the single web type, with vertical struts and 
diagonal ties, counterbraced in the central panel lengths, 
and the roadway is hung from them by vertical suspend- 
ing members, having a maximum length of 56ft., corre- 
sponding to each panel in the main ribs. Commencing 
with the Diisseldorf structure, it consists of two principal 
arches with equal spans of 598ft., and five smaller arches, 
making a total length of 1362ft. There are two ribs in 
each main arch, placed 32ft. apart, and the roadway is 
supported at a height of 63ft. above mean water level. 

The very similar erection at Bonn has a principal single 
arch with a span of 618ft., and smaller side spans and 
approaches, giving a total length to the whole structure 
of 2000ft. Each rib has a depth of 35ft. at the spring- 
ings, and of 16ft. at the crown, anda rise of 139ft. above 
the clear waterway, and the upper and lower members 
are struck from radii of 645ft. and 537ft. respectively. 
One of the points of difference between these two remark- 
able bridges is that the wind bracing is differently ar- 
ranged, and the other, that the platform of the Bonn bridge 
is designed so as to possess a higher moment of inertia 
than that of its neighbour at Diisseldorf. Mild steel, pro- 
duced by the Thomas process, was the material used in 
construction, and 5000 tons represented the total weight. 
When the dimensions of these two structures are con- 
sidered, especially those of the principal arches, the time, 
about three years, in which they were erected, compares 
very advantageously with our latest arch design, that of 
the Tower Bridge, which, with the insignificant spans of a 
central 200ft., and side ones of 270ft., occupied more than 
twice that period in building. There remains one more © 
example of the arch type to render our list complete, and 
one which throws all others into the shade. It is that of 
a steel bridge, which last year was substituted for the old 
Niagara Falls and Clifton Suspension structure. This 
magnificent specimen, which belongs to the two-hinged 
class, has a span of 840ft. from centre to centre of the 
terminal articulations, and a rise from the level of the 
hinges to the soffit of the crown of the arch of 150ft. 
This is the largest span of any type of arch in the world, 
and consists of trussed ribs, with parallel upperand lower 
members united by diagonal bracing, the depth of the 
trusses being 26ft. This stupendous span, as it must be 
admitted to be for the arched rib system, will soon be 
followed by another, which will take a good second place. 
There is at present in course of construction in France, 
on the railway from Carmaux to Rodez, a bridge which 
will have a central arch of 726ft. 

In the face of the examples we have brought forward, 
there is very little doubt that the arch principle has not 
yet reached its practical limit, but that it will receive 
further development and practical application. It is 
also equally clear that the majority of the examples indi- 
cate that there is a strong consensus of opinion in favour 
of the adoption of the type hinged at two points only, 
that is at the springings. It appears to occupy the 
happy mean between the other two extremes, being free 
from the practical disadvantages which have been found 
to be inseparable from the introduction of the hinge at 
the crown, and at the same time superior, with regard 
to the effect of stresses of temperature, to the arch 
with fixed ends. In point of rigidity and amount 
of deflection, the hingeless arch ranks first, the 
two-hinged pattern next, and the three - hinged 
design last. There is no question that the hinge 
at the crown of an arch renders it inferior in point 
of stiffness to the other two systems, from which it re- 
sults that while the three-hinged structure might be very 
suitable for light roadway traffic, it would not be found 
equally advantageous for railroad bridges of long spans 
exposed to heavy rolling loads. While it would be pre- 
mature to attempt to fix any approximate limits to the 
future extension of the arch principle, it is extremely im- 
probable that it will attain to so great a development as to 
enter into rivalry with either the cantilever or the suspen- 
sion system. That metallic arches will be erected with spans 
of a thousand feet and even more, there is no valid reason 
to doubt, for the arch can hold its own so far, both with 
respect to economy and stiffness, with the suspension and 
the cantilever. Beyond this dimension, the cantilever 
goes ahead, as in the Forth Bridge, which, in its turn, 
notwithstanding its gigantic spans of 1750ft., will be com- 
pletely extinguished by the new suspension bridge over 
the river Hudson at New York, with its stupendous 
stretch of 3100ft. in the clear. 
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ELECTRIC GENERATING ENGINES, HEINRICHSBURG CANAL LIFT 


ELECTRIC ENGINEERING COMPANY, FRANKFORT-ON-MAIN, ENGINEERS 


STEAM ENGINES AND DYNAMOS AT THE 
HEINRICHSBURG CANAL LIFT. 


use at the Heinrichsburg lift on the Dortmund-Ems Canal. 


and which we propose to describe more fully on a future occa- 
sion, connects the main canal with the Dortmund branch 


boats carrying from 600 to 700 tons in aclosed trough, counter- 
balanced by five large cylindrical floats and actuated by 
means of guide screws at the corners. The necessary 


machinery for lifting the sluice gates, warping the boats in | 


and out of the trough, &c., are driven by electric motors. The | Goors at either end of the lift, and two capstans, driven 


engine, which is of the inverted marine type, is a tandem com- 
pound of about 220-horse power, with the generating dynamo 


is 520 millimetres and the low-pressure 800 millimetres in 
diameter, with a stroke of 800 millimetres, the normal speed for 
22C-horse power being 150 revolutions per minute. The steam 
distribution is effected in the high-pressure cylinder by balanced 
tubular slide valves, and in the low-pressure by Corliss valves. 
The air pump, which is driven by a rocking beam from the 
crosshead, has no foot valve, its place being taken by a series 
of slots in the cylinder wall, which are opened and closed 


by the passage of the top edge of the bucket-shaped piston. | 
The water lifted is forced out through the pressure valves at 
the top, by a fixed plunger suspended from the top cylinder | 
cover of the air pump. The dynamo carried by the fly-wheel | 
shaft is compound wound, giving a continuous current of 230 | 
volts, and realising 150 kilowatts at 150 revolutions. Both the | 
| tramway service upon almost every part of the city of Car- 


crank and fly-wheel shaft are carried by bearings at each end, 
so that each may be supported independently when uncoupled. 
The overhanging journal at the outer end of the fly-wheel 


shaft has been provided to enable the dynamo to be coupled to | 
a turbine in the event of a power water supply being obtained | 


from the Ruhr when the canal is extended to the Rhine— 
when hydraulic power will probably be substituted for steam. 
At the present time the high-level section of the canal from 
Heinrichsburg to Dortmund has no head supply, and the feed 
and the waste ismade up by pumping from the lower level line. 


A second engine of similar character and dimensions 


‘furnishes the current for the two pumping engines, which 


THESE engines form part of the electric generating plant in | are centrifugal pumps, driven by electric motors, and lifting 


15 tons of water per minute at 400 revolutions, the height of 


4 | the lift being about 52ft. Under ordinary conditions they 
This lift, which was illustrated in our issue of April 17th, 1896, | only work intermittently. There are also two small com- 
| pressors, driven by electro-motors of about 5-horse power, 
which is 42ft. higher, and is intended to raise and lower | to Rents, and poust 


dynamo driven by an oil engine, supplies power for sundry 
small accessory purposes. The machinery connected with 
the lift includes a central overhead electro-motor of 150-horse 
power, making sixty revolutions per minute, working the 
guide screws, one of 100-horse power, for working the 


by electro-motors. These are used for warping barges in and 


coupled direct to the crank shaft. The high-pressure cylinder | thee 


engines. As, however, no two of these operations go on at 
the same time, one engine as a rule supplies the whole of the 
necessary power. Steam is supplied by three water-tube boilers 
of the Steinmuller class, the feed-water taken from the canal 
being subjected toa preliminary softening process. Theengines 
and electric plant have been supplied by the Electric Engi- 
neering Company, formerly W. Lahmeyer and Co., of Frank- 
fort-on-Main. 


THE CARLISLE ELECTRIC TRAMWAYS. 


Tue realisation of a very comprehensive, not to say 
ambitious, scheme for conferring the benefits of electric 


lisle has just been commenced. The lines will radiate from 
the Crescent, just in front of the Citadel Station, and will 
afford communication with many outlying suburbs at present 
depending solely upon omnibuses for means of transit to and 
from the city. A double line commences at the junction of 
the Crescent, Henry, and Lowther sireets, and has been 
laid, in the course of three weeks, throughout the latter 
thoroughfare, down to the foot of Eden Bridge. It will be 
carried over the river as a single line to the village of Stan- 


wix, which of late years has developed into a favouri 
dential suburb, will grow still be 
better means of communication. The line will be carried 
along Scotland-road—the a highway to the sister kin 
dom—to the bottom of the hill near Knowefield Nursery 
Gardens. A branch is to run from the centre of Stanwix 
along Etterley-street to Edentown, which is a recent exten. 
sion westwards of the village of Stanwix, and practically part 
of it. Numbers of people go out here in fine weather to 
enjoy the beautiful views, and the tram route should hg 
highly popular. Southwards from the Crescent the ling 
will go along Botchergate, and its continuation, London-rogq 
to Harraby, ending near the Midland goods shed. All this 
section is thickly populated, and the main line, Harraby to 
Stanwix, through Carlisle, a distance of some two and a-half 
miles, seems likely to be very profitable. The southern 
portion, which has just been laid, is mostly single line, In 
front of the Citadel Station it will divide, one portion goin 
to the Crescent, as before stated, the other between the 
Court-houses and along English and Scotch streets. These 
are the two great business centres of the city. The latter ig 
the readiest way to Stanwix; but at one point it suddenly 
narrows to about 15ft., at a bad gradient and curve. If only 
this could have been remedied, there would have been no 
occasion to use Lowther-street, which has few shops and 
little business. The two streets, which are parallel with 
each other, are tu be connected by tram lines along Bank. 
street and Devonshire-street. From English-street, where 
it widens into the Market-place, an important branch wil] 
run along Castle-street, past the Cathedral, across the Cale. 
donian Railway and the river Caldew, up to the hamlet of 
Newtown. This route lies through a manufacturing and 
working-class neighbourhood all the way. The line is to be 
single, with several passing places. 

From the Crescent a double line will be carried eastwards 
along Henry-street and Warwick-road, becoming single near 
the site for St. Aidan’s Church, and so continuing to the Star 
Inn at Botcherby, about 1} mile from the Market-place, 
The road is straight and mostly level, with a slight fall 
going out. Botcherby is but a small and very rustic place, 
lying off the high road which goes to the village—several 
miles out—called Warwick, but the intervening distance is 
just filling up with rows of houses of a superior kind, with 
many side streets of the same sort. This part and Stanwix 
are the principal residential suburbs of Carlisle, and there- 
fore more likely to be developed by good tramway communi- 
cation than the older districts on the other side of the 
railways. A loop to join the Botcherby line at Hartington. 
place from the Market-place by Bank, Lonsdale, and 
Chiswick streets, is talked of, but no junction has been laid 
in where it would cross the double lines in Lowther-street. 
It certainly seems unnecessary. Two other branches into 
the region west of the railways are said to form part of the 
scheme, one from London-road by St. Nicholas-street to the 
new working-class suburb of Southend and Boundary road. 
Most of the men are employed at one or other of the large 
engine sheds on each side. The other branch would go from 
English-street by Victoria Viaduct and Denton Holme to 
Holme Head, a very poor district of millworkers. Both 
these lines have awkward rises over railway bridges, and 
their localities do not strike a visitor as very favourable for 
tramway enterprise. The distances in Carlisle are smail, 
and, except on the weekly market-day, and at the dinner 
hour, there is little stir in the streets. The population is 
estimated at 45,000, and is certainly still growing ; but it is 
only a short time since there were no public conveyances at 
all, and most of the outlying suburbs seem only able to keep 
the limited omnibus services of the Carlisle Carriage Company 
going with difficulty. However, theeffect of supply in creat- 
ing demand is well known, and in several places no larger 
than Carlisle tramways pay very good dividends. 

The City of Carlisle Electric Tramways Company's lines 
are being laid by Dick, Kerr, and Co., Limited, of 
Cannon-street, E.C. They are of 3ft. Gin. gauge, with 
heavy girder rails about 42ft. long, joined with large fish- 
plates having six bolts. Tie rods are put in 8ft. or ‘ft. 
apart. Most of the streets are prved with small setts, which 
will obviate the wear which takes place when some other 
material, used outside, joins the stones, Current will be 
supplied in the overhead system by the Corporation, whose 
electric lighting works in James-street are being enlarged 
for the purpose. The car sheds will be against the North- 
Eastern Railway goods yard, but are not yet begun. By the 
terms of the Provisional Order the tramway system, which 
will be about seven miles long if carried out in its entirety, 
must be ready for use by January Ist next. 


METROPOLITAN WATER SuppLy.—According to the water ex- 
aminer’s report on the supply during July, the consumption of 
water per head, compared with that during the corresponding 
month of last year, shows an increase in the case of all the com- 
panies save one, as the following figures show :—Chelsea, 52°73 
= against 47°23 last year ; East London, 34°91 gallons against 
‘73 gallons ; and Grand Junction, 55°99 gallons against 50 ‘68 ; 
Kent, 36°12 against 33°98 ; Lambeth, 42°86 against 40°03; New 
River, 36°50 against 35°76; Southwark and Vauxhall, 44°74 
against 45°18 ; and West Middlesex, 39°72 against 39°12. 
BascuLE DrawsripcEs.—Two new drawbridges are about to be 
built across the Chicago River, and wi:l be of the bascule type, 
replacing swing bridges whose pivot piers are to be removed. 
They will be built on the Scherzer system, in which the bridge has 
no fixed pivot, but each half rolls back on the segmental ends of 
the trusses, Rack plates on the abutments have large cogs or 
teeth which engage with slots in the flat curved plates and so 
maintain the trusses in position. he bridges are balanced so as to 
be in equilibrium at an angle of about 40 d To one of the cross 
connections between the trusses is connected a horizontal member 
with a rack on its lower face, this rack meshing with a wheel 
driven by a train of gearing by an electric motor, By this means 
the bridge is raised and lowered. One of the bridges will bea 
highway deck bridge, 1484ft, long, with a clear channel of 120ft., 
and a headway of 30ft. when closed. There will be a 20ft. road- 
way, with double line of electric tramway, and two 5ft. sidewalks 
outside the trusses. The other structure will be a double-track 
railway bridge outside the Grand Central terminus, and will be a 
through bridge, on a skew of 364 deg. The total length will be 
275ft., over a channel of 120ft. in width. When the traffic 
requires, a similar bridge will be built alongside, and coupled to it 
to operate as a four-track drawbridge, while in case of accident the 
two parts can be disconnected and operated separately. ‘This 
method is already in use on a six-track and a four-track Scherzer 
bridge, and will be adapted in an eight-track bridge now being 
built, There are already three of these bridges in Chicago, and 
two in other cities. When closed some of them become arches, 
while others act as cantilevers, the rear ends of the trusses bearing 
ainst the approach girder, which are heavily anchored into the 


abutments, 
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THE LAKE SUBMARINE BOAT. 


Srx years ago the Congress of the United States made pro- 
vision for the building of a submarine torpedo boat, and 
plans or designs were submitted by a number of persons. 
After some deliberation the award was made to the Holland 
Submarine Boat Company, the guiding spirit of which was 
John P. Holland, the inventor and builder of the much- 
discussed “ Fenian ram” of the “seventies.” Among the 
other plans submitted was one by Simon Lake, which, while 
not promising the idealism of the Holland craft, was to be 
able to navigate awash on the surface or totally submerged 
and travelling along on the bottom. ‘To-day, the Holland 
boat ordered in 1894 is about 86 per cent, completed and 
likely to undergo serious modifications before declared ready 
for trial, while the Lake boat, called the Argonaut, has proved 
its entire practicability and is in itssecond edition, for a work- 
ing and commercial duplicate has recently been put overboard 


the bottom of the Patapsco River the Argonaut was in com- 
munication with Baltimore, Washington, and New York. 

(7) That the Argonaut is a success for finding cables, and 
for repairing and cutting them. By running over the bottom 
with the door open, a cable in the Patuxent River was picked 
up with a short hook, dragged into the boat, and cut. 

(8) That the compass is as trustworthy under water as 
above it. 

(9) That divers could readily pass out and into the vessel 
while submerged, no water coming into tha boat while the 
door was open. 

(10) That although storms raged on the surface the 
Argonaut, when submerged, was not in the least affected. 

From the little picture of the Argonaut in dock can be got 
a good notion of how the vessel looked, save in the details of 
the air supply and air-exhaust pipes shown as she appeared 
at rest in the water, and from which flags are spread. These 
pipes, for the sake of mutual support, were finally run 
together like the sides of the letter A, and reached to a 


drive the screw, but also turn the two forward wheels which 
grip the bottom when travellingsubmerged. The after veel 
acts as a rudder, both when on the surface and when afloat, 
All the wheels have a perpendicular adjustment to meet the 
bottom conditions. 

She will also have a small 4 indicated horse-power auxiliar 
engine for running the incandescent lamps, Providing air 
circulation, and for driving the air compressor. She will 
also have a 3-kilowatt dynamo for running the search-lightg 
at the bow. The sand pumps, which are placed on the deck 
—two abreast the pilot-house and one abaft—will get their 
power directly from the main engines, being coupled up at 
will. When engaged in wrecking or in laying submaring 
foundations, a derrick will be adjusted to the standard of the 
windlass, which runs down and fastens to the cylindrica} 
body. The bowsprit is only a hydraulic buffer to guard 
against damage to the boat proper in case of collision aboyg 
or below water. 

Taking the compartments in turn, we have, first, A, from 


Gasoline Tank | ( Compressed 
| 
H H H CY 


at New York in the shape of the NewArgonaut. In one of these 
rival boats the inventor claims that we havea dream of the hap- 
piest sort realised, while in the other, as she lies literally tied 
up in Baltimore, there is the disagreeable guarantee of 
sudden death should aught go wrong with her while under 
water, and the fair assurance at all times of roasting within 
the cramped compass allotted to the human elements 
that are to control her in action. 

Argonaut Number 1, as we shall call the boat of 
1897, made several experimental cruises about the harbour 
of Baltimore and down to the head of Chesapeake Bay in 
the latter part of 1897 and the early months of 1898, just 
prior to hostilities with Spain. 

Balieving the Argonaut to be susceptible of naval or 
military application, although really built for wrecking work, 
Mr. Lake proceeded on an extended cruise down the 


Chesapeake, up some of its tributaries, and around to New | 


SUBMARINE BOAT ARGONAUT No. Il. 


height of 40ft. above the deck. This is done away with in 
the new boat, and flexible hose reaching up to a boat-shaped 
float will form the source of air supply and the means of 
exhaust for foul air and the gases from the engines. 

Argonaut No. 1 is 36ft. long, has a beam of 9ft., is circular 

in cross section, and is of something like 57 tons displace- 

ment when entirely submerged. She is built of steel plates gin. 

in thickness, and double-riveted over strong steel frames 

spaced about 20in. from centre to centre, and has a single 

30-horse power gasoline engine, which propels her both on 

the surface and when submerged, besides running all the 

auxiliary machinery for pumping, for compressing air, and 

| for generating the energy for the electric lights. Air is 
stored in strong steel cylinders. All compartments have 
telephonic means of communication, which is further ex- 
tended to the divers working without and beyond the vessel. 
The New Argonaut, as shown in the longitudinal section, in 


York City, making no fewer than a hundred descents, and | 


covering a distance of something like a thousand miles, all 
told, and in all kinds of weather. At no time was she in 
danger, and at no time was her complement of five persons 
inconvenienced or uncomfortable in any way. 

The principal facts claimed to be established about the 
vessel were :— 

(1) That she could be perfectly controlled while submerged, 
and when rising again to the surface, or that she could be 
held steady, i.e., immovable, at any desired depth. 

(2) That she could travel on any kind of bottom. In 
many cases she found mud so deep that a diver who was sent 
out sank to his waist, yet she ran easily and freely. Much 
of the bottom, especially on the coast, was almost level, 
of oe white sand, and quite as smooth as a macadamised 
road. 


| 
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ARGONAUT IN DRY DOCK 


(3) That greater speed could be obtained while submerged 


ARGONAUT AWASH 


body, is a substantial duplication of the older Argonaut form 
—the cross-section also being round, but for superstructure 
| she carries a boat, or ship-shaped structure of fine lines, 
| which blend easily with the main body of the stouter cigar- 

shaped phase of the craft. In this lighter part of the craft 
| will be carried the air tanks and the gasoline reservoirs safe 
| from the reach of fire within the body of the boat. 

On the deck of the upper body there will be a steel chart 
| or pilot-house, from where the boat will be conned in rough 
| weather when running awash. This pilot-house is elliptical, 
and within it are the controlling mechanisms for the air 
| supply, water ballast, and other things contributive to the 
| skipper’s management of the vessel. In fair weather the 
| vessel will be steered from the top of this house, on which 


than when running on the surface. This was undoubtedly | will stand the standard compass by which all above-water 
due to the fact that there was a much greater head of water | navigating will be done. Up there, practically beyond the 
over the screw, making it more efficient, while completely | influence of the great mass of metal within the vessel, the 


doing away with wave-making resistance. 


| compass has been found remarkably true. A water-tight 


(4) That no greater perceptible power was required to run | hatch leads down into the main body of the boat, and 
up steep hills than when running on the level, owing, no | this will be sealed when the boat is submerged, at which time 


doubt, to the fact that the vessel was kept sonearly buoyant. | 
(5) That the crew was as comfortable when submerged as | 


all of the navigating will be done from compartment A. 
The New Argonaut is 66ft. long, has a beam of 10ft., and 


when on the surface. The Argonaut remained below at one | weighs 100 tons. Her air tanks, which are two big Mannes- 


time for ten hours and fifteen minutes. During this time 


mann drawn-steel tubes, are proof to a pressure of 4000 lb. 


the door was opened, clams and oysters were picked up from | per square inch, and have a capacity amounting to a 48-hour 
the bottom, and the cook prepared a hot meal, consisting of | supply without surface connections. Enough fuel, in the 


clam fritters, coffee, baked beans, &c. 
(6) That telephonic communication could be maintained 
with the outside world while the boat was submerged. From 


| shape of gasoline, will be carried to ensure a radius of action 
| of 1500 miles. She is propelled by two White and Middleton 
) gasoline engines of 60 indicated horse-power, which not only 


| which the boat is managed when on the bottom. Here are 
also the search-lights, having four outlets, the one directly 
| ahead on top, the one directly ahead just below, and two 
| lateral ones on the sides of this lower one. The lights have 
been found to yield a pretty wide zone of illumination, and 
one reaching far enough ahead to make navigation reason- 
| ably safe on the bottom. 
| Compartment B is the diver’s room. Here the air is let 
in from the compressor till it equals the pressure of the 
water without ; this is determined by a pet cock in the man- 
| hole plate. When the pressure has been neutralised the 
door is dropped, and the diver steps down and out 
/on the rungs worked on the inner surface of the door. 
| It has been found that the air pressure converts this 
| room into a great sounding chamber, and messages either 
|from the diver or the other members remaining in 
| the ship can be heard without recourse to the tele- 
| phone receiver. Compartment C is an air lock, by 
which intercourse may be had with the after-body of the 
ship without affecting the pressure in the divers’ room. 
Compartment D is the living space, within which there 
are bunks for eight persons and lockers for their effects, 
Compartment E, operating room, where are the air com- 
pressors, some of the pumps, and the registers for air and 
water pressures, and for depths and heel. Compartment 
F jis the cook-room. Compartment G is the engine- 
room, and is too far aft to affect the comfort of the living 
space. Water ballast is carried in the bottom below the 
living and working spaces. The midship section of the keel 
is detachable, weighs three tons, and will be released only in 
case of accident. The two anchors, which are drawn into 
the body of the vessel by power-armed drums, have a com- 
bined weight of nearly two tons. When the vessel is to go 
from the top to the bottom these anchors are lowered, water 
is pumped into the double bottom until the buoyancy of the 
craft is less than the weight of the anchors. Then the wire 
cables are wound in over the drums, and the boat is slowly 
drawn down to the bottom. If she is to remain still, no 
| more water ballast is taken in, but if she is to travel along 
| the bottom her buoyancy is carefully reduced to suit the load 
the character of the bottom will stand, and the anchors 
,are housed as before. This loss of buoyancy or pres- 
| sure upon the bottom varies all the way from a few pounds 
|to a couple of tons, just as the soil and the cur- 
| rents may require. In the body of the boat there are 
| two rectangular side or dead-lights on each side, but they 
| are of no use save to let in light when near the surface. 
| Hand pumps are fitted as an emergency precaution in case 
| of breakdown in the others. The vessel will be able to make 
quite six knots.even on a muddy bottom—the older boat 
made five—while on the surface she should do eight. The 
| commercial ends to which the New Argonaut will be put 
| will be in laying submarine foundations, recovering treasure 
| from well-known wrecks, finding sponge beds, coral forma- 
| tions, and pearl fisheries in the West Indies. The powerful 
| sand pumps make subaqueous excavation a matter of ease. 
The military or naval use in either mining or counter- 
mining waterways is easily apparent, while with a few 
additional features it is easy to convert her into a submarine 
torpedo boat of an offensive character. She can be held at 
any desired depth between the surface and the bottom, and 
the moral effect of the suspected presence of such a craft is 
not hard to imagine. 
| All that is claimed for this boat has been claimed before 
for other boats of the kind, and the promise has not been 
fulfilled. Perhaps the new boat is to prove the exception. 
We shall see. 


A commission has just been appointed by the French 
Prefect of Marine for the purpose of carrying out experiments 
with the submarine navigation of a new type of boat epomely 
constructed by the inventor, Goubet. The boat in question, whic 
is quite different from the first submarine boat, the Goubet, 
arrived by rail at Toulon on Wednesday morning of last week, and 
was at once taken to the arsenal. Its form is very striking. 


Almost spherical in shape, it is about 3 metres in depth, 3 metres 
in beam, and 4 metres in length. It is propelled by a screw WI 

a diameter of 80 centimetres, and two fins or rudders are placed 
port and starboard for manwuvring the boat when it 1s 


submerged, 
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THE WINTER TRAIN SERVICES. 

By CHARLES Rovs-MarTEN, 

Ly few of the changes in the British 

hown in the October time-tables call for 

One satisfactory —- that some 
‘run trains put on for the fast summer 

instance, the Great Western’s 

7. fast non-stopping train, timed from Padding- 

2.10 p.m ingham in 2h. 25min. for the 129} miles 

ton to North-Western’s 2}-hours’ train 

d the London and No estern’s 2}-hours’ train 
= 35 p.m.— from Euston to Birmingham both are 
continued. The latter, however, is altered by a three- 
oc are stop at Willesden being substituted for the 
five-minutes’ halt at Rugby. The run of 1074 miles 
from Willesden to Birmingham is allowed 2 h, 2 min., 

veraging slightly under 53 miles an hour. 

F The Great Western not only retains the Torquay up 

ress, Which runs from Exeter to Paddington without 
= but also accelerates that run by 5 min., bring- 
oe it down to 3h. 45 min. for the 194 miles, and 
with it the 10.30 a.m. express from Plymouth, 
which then gets to Lon- 
don 40 min. earlier, viz., 
in 5 h. 20min. This is 
a great improvement. 

On the London and 
South-Western, the best 
express to the West, that 
leaving Waterloo at 3 

m. has first run to 
Salisbury without stop 
accelerated by 3 min., the 
83) miles being now timed 
to be run in 1 h, 42 min. 
The stay at Salisbury is 
lengthened to 10 min., 
and the arrival at Exeter 
is one minute earlier, viz., 
in 3h. 45 min. Simi- 
larly the best up train 
from Salisbury, which 
when it was first put on 
in 1893, left at 6.28 p.m., 
and reached Waterloo at 
8.15, now starts at 6.40, 
and gets to Waterloo at 
8.20; that is to say, in 
1h. 40 min., with the 
antiquated two minutes’ 
stop at Vauxhall for ticket 
collection still retained. 
The discontinuance during 
the winter of the running 
down and coming up fast 
express between London 
and Bournemouth was to 
be expected, but I am 
glad to see that the even- 
ing down and morning up 
fast Bournemouth and 
Weymouth specials are 
continued, though I regret 
to see that it has been 
deemed advisable to ex- 
tend the time allowed 
from London to Bourne- 
mouth, 2h. 5 min., by 
one minute for the down 
train, and five minutes 
for the up, while the 
Weymouth time is slowed 
by 14 minutes, and the 
Dorchester- Wareham 60- 
iiles-an-hour run disap- 
pears entirely, The 11 
am. now runs from 
Waterloo to Basingstoke 
in 60 minutes, a timing 
not seen for some years, 
andtwouptrainsaretimed 
at 53 and 54 min. respec- 
tively from Basingstoke 
to Vauxhall, a booking 
never before seen at al). 
unless my memory plays 
me filse, They are dis- 
tint i nprov: ments. 

Excepting for the re- 
sumption of the 60 min. 
Pulman Limited specials 
between Victoria and Brighton, on Sundays only (London, 
Brighton, and South Coast); the retention of the 1.30 
Cromer special as a daily train—Great Eastern—with 
stops, however, at Ipswich and Norwich, and its duplica- 
tion on Saturday; the retention of the separate morning 
express to Edinburgh—Midland—and its acceleration by 
2 min. to Nottingham, the Bedford stop being cut out 
and a 5 min. later start made from St. Pancras at 10.40, 
and the continuation of the summer 4}-hour service 
between St. Pancras and Manchester; there is little if 
anything to be said of the October timings, which other- 
Wise are mainly on the usual winter system. 

In France, however, that very fine ‘‘ Nord ” express on 
the Chemin de Fer du Nord, which formerly was only a 
Weekly train-de-luxe for a limited number of first-class 
Passengers, is now an ordinary daily express, although 
it has been accelerated to make its first run of 953 miles, 
Paris to St. Quentin, in 100 min., or at 57°4 miles an 
our, over a road much of which is by no means easy. | 
Also the “Sud” express on the Orleans and Midi line, 
already the fastest long-distance train in the whole world, 
: yet further quickened by 11 min. between Paris and 
ry pe being now allowed exactly 9 hours for the run 
of 488 miles, which is, therefore, done at an average 
Speed of 54°2 miles an hour, including all stoppages— _ 
Seven in number—mostly of 5 min. each to change | 


CoMPARATIVE 
vices 8: 
train services | 
part cular notice. 


‘and the sharpest curves are of 360ft. radius. 


engines. Travelling recently by this splended train, I 
found that time was not only kept but gained. The 
regular load is 131 English tons, exclusive of engine and 
tender, equal to thirteen South of England coaches. 


THE ALASKAN RAILWAY, 


| 


Tue railway keeps pace with the pioneering efforts of civilisa- | 
tion in the frozen north as well as in the torrid tropics, and as | 


soon as the rush of gold seekers to the Klondike region in 
Alaska was seen to be likely to continue permanently, enter- 
prising men at once took steps for the contruction of a railway 
from the coast to the interior, crossing the coast range, 
whose snowbound passes were the scene of so much difficulty 
and disaster. 

The White Pass and Yukon Railway starts from the port 
of Skagway, crosses the range at the White Pass, twenty miles 
distant, and then descends into the Lake Bennet basin. 
Extensions beyond the lake are being arranged, and eventually 


the line is to reach Fort Selkirk, in British Columbia, on the | 


Yukon River, whence th2re is navigation to Dawson City, the 


traffic and with the construction work then in progress. The 
up trip was made in two hours. The summit of the pass is 
on the boundary line between the territory of the United States 
and that of Canada, and its elevation is 2865ft. above sea 
level. The road is being being built by American and British 
interests. 


ELECTRICAL WORKS AT GRIMSBY. 


Tue electrical station at Grimsby, of which the founda- 
tion is to be laid on Thursday, October 5th, is designed for 
the supply of electrical energy by means of a continuous 
current over a three-wire system, and is being built by the 
Corporation on their own estate. The building will com- 
prise engineer’s house, offices, battery-room, meter-room, and 
test-room in the front block. Behind this will be placed the 
engine-room, 90ft. by 36ft., and the boiler-house, about 100ft. 
by 53ft. Lancashire boilers will be used, three in number, 
each 28ft. long, and 8ft. in diameter, intended to work at a 
pressure of 1601b. to the square inch. Space will also be 
provided for three more boilers of the same size. In the 
engine-room will be placed, under present contracts, four 
dynamos, each driven direct 
by its own engine, and each 
capable of indicating about 
180-horse power. There 


centre of the Klondike region. 


YUKCN RAILWAY--BLASTING OPERATICNS ON TUNNEL MOUNTAIN 


will be two small machines, 
each of 75-horse power, for 
balancing the two sides of 
the three-wire system. The 
larger machines will be so 
constructed that they can, 
if necessary, be used for 
traction purposes. Room 
is to be provided for two 
other engines and dynamos, 
each of about 350-horse 
power. The boiler and en- 
gine-rooms are to be con- 
nected by a system of 
steam pipes and valves, so 
arranged that every engine 
can obtain steam from two 
different sources, so that 
the breakdown of a steam 
pipe or valve will not affect 
the continuous working of 
the station. The switch- 
board will be placed on a 
platform in the engine- 
room, and the instruments 
here in use will receive the 
current from the dynamos 
and transmit it through 
the feeders to the necessary 
parts of the town. The 
engines will be arranged so 
that if necessary they can 
work non - condensing, ex- 
hausting to the atmosphere, 
but for the sake of economy 
they will work with con- 
densation under ordinary 
circumstances, and a sur- 
face condenser and cooling 
apparatus for kg condens- 
ing water are bei TO- 
vided. 
Both engine- room and 
boiler-house roof will be con- 
structed of wrought iron 
trusses covered with dia- 
gonal boarding and slating, 
and lantern lights and 
ventilators are to be placed 
the full length of the réofs. 
The battery-room is 50ft. 
long by 20ft. wide, and in 
it will be placed accumu- 
lators capable of keeping 
aout 900 eight - candle 
power lamps alight for five 
hours continuously. The 
mains, which are to be 
laid in other streets than 
“the compulsory area,” 
will be laid upon the solid 
system. Along the route 
of the mains will be laid 
strong stoneware trough 
for the reception of a bitu- 
minous compound, and 
covered over with bricks 
or tiles. Thus the mains 
will have additional pro- 
tection. The public light- 
ing will be carried out at 


The total distance will be , prescnt along the tramway route. The tramways company 


nearly 400 miles, of which about forty miles are completed, is under an agreement with the Corporation to obtain their 
this section covering the most difficult part of the work. Some , power from the municipal station. The electrical plant has 
idea of the obstacles encountered in the construction of this been designed to the specification of Professor Kennedy ; the 
pioneer railway across the mountains may be gathered from | buildings have been designed by the borough surveyor, Mr. M. 
the engraving above, which shows the first steps for forming Petree, A.M.I.C.E.; boilers, E. Danks and Co., Oldbury ; 


the roadbed on the steep rocky slope of Tunnel Mountain. The 


engines, dynamos, and plant generally, Mather and Platt, 


men engaged in drilling the holes for blasting away the rock— | Limited, Manchester; storage battery, Tudor Accumulator 
which is extremely hard—had to be supported by ropes, | Company, Limited, London; switchboard and apparatus, 
the steep slope affording barely a footing, while the furious Thos. White, Limited, Glasgow; feeders and mains, British 


winds through the valley were strong enough to blow men 
over at times. 

The maximum gradient on the western slope is 1 in 25, 
The road is of 
3ft. gauge, and the permanent way is laid with 56 lb. flange 
rails on sleepers 6in. by Sin. in section, and 6ft. 6in. in length. 
Angle fish-plates with four bolts are used for the rail joints. 
The line is ballasted entirely with gravel, much of which is 
obtained from the beds of the rivers. The locomotives are of 
the Mogul and Consolidation types, the former having six- 
coupled wheels, and the latter eight-coupled wheels, and all 
have leading two-wheel bogie trucks. The carriages and goods 
wagons are of the American pattern. The engraving on 
page 348 shows a passenger train standing on one of the sidings 
on the mountain division. 

The first train from Skagway to the summit of White Pass, 
twenty miles, was run on February 20th, 1899, the count: 
being then covered with deep snow, which interfered wit 


| 


Insulated Wire Company, Limited, Prescott; electrical sta- 
tion and buildings, Hewins and Goodhand, Grimsby. 


GERMAN MACHINERY AT THE EXHIBITION,—Germany will make 
a particularly big display in all the sections of the forthcoming 
Paris Exhibition. They will supply the electrical installations for 
light and power purposes all over the grounds, Siemens and 
Halske and Schiickert will each have a dynamo giving a force equal 
to about 2000-horse power; Helios, of Cologne, will have one of 
1900-horse power; and Lahmayer, of Frankfort-on-the-Maine, 
another of 1400-horse power. The steam engines for these 
dynamos will be supplied by Herr Borsig, of Berlin, the Augs- 
burg Company, and a Nuremburg company. The crane which is 
to be used for transporting heavy machines in the central galiery 
of the Avenue de Suffren will be supplied by Flobr, of 
Berlin. This crane will be capable of raising 25 tons to a height 
of 12°50 metres, and it will have a range of 26 metres. In railway 
rolling stock, agricultural machinery and the like, the Germans 
will dee be in very strong force, 
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THE BRITISH ASSOCIATION, DOVER, 1899. 
[THIRD NOTICE. | 


In sections other than G there was not very much of 
general interest to the engineer. In Section A, where 
Professor J. H. Poynton, D.Sc., F.R.S., presided, there 
were fifty communications in addition to the presidential 
address, extending well over the range of subjects 
incident to mathematical and physical science. In a 
communication by Professor H. F’. Callender, F'.R.S., and 
Mr. H. T. Barnes, on “The Variation of the Specific 
Heat of Water,” it was shown that the specific heat of 
water decreases rapidly from 0 deg. Cent. to a minimum 
which is variously fixed at 20 to 40 deg. Cent., after 
which it again rises with increased temperature. Mr. T. 
Gi. Bedford called attention to the fact that porcelain has 
a constant expansion coefficient between 0 and 600 deg. 
Cent., which varies only slightly above that temperature. 
Professor W. F. Barrett, F.R.S., has examined the 
thermo-electric properties of some iron alloys. An alloy 
of iron, manganese, nickel, and carbon, made by Mr. R. 
A. Hadfield, when used along with pure iron or nickel for 
a thermo-electric couple, gives an electromotive force, 
which rises rapidly with the temperature, reaching a 
maximum at 300 deg. Cent., beyond which temperature 
it remains steady up to 500 deg., then falls slightly, 
rising again up to 1100 deg.; the variations do not 
amount to more than 4 per cent. of the total electro- 
motive force. The heat of combination of metals in the 
formation of alloys was the subject of a report read by 
Professor Lodge. 

Professor J. J. Thomson, I'.R.S., astonished a cosmo- 
politan audience by an account of his researches on the 
‘* Existence of Masses Smaller than Atoms.’ Investiga- 
tions with ordinary electrolysis, with experiments on the 
velocity of charged particles, and with experiments on 
the velocity of cathode discharges, have indicated that 
the charge carried by an atom in cathode discharges, 
and similar phenomena, is apparently one thousand 
times greater than in ordinary electrolysis. This would 
point either to the dissociation of atoms, and only a 
portion of their mass carrying the negative charges, 
or else to the reception by the atom of a greater charge 
than that assigned to it in explaining electrolytic 
phenomena; either the mass is smaller or the charge 
greater than in the case of electrolysis. The assumption 
of dissociation favours Prout’s observation that the 
ideas of mass of an atom do not invariably receive 
support from recent spectroscopic investigations. 
M. Broca stated he had made experiments that confirm 
the conclusions of Professor Thomson. Professor 
Riicker, F.R.S , called attention to the work of Schuster, 
who believes matter to be a complicated collection of 
units all similar. Sir Norman Lockyer commented on 
the support the spectroscope lent to the theory of the 
dissociation of atoms. 

Earthquakes and meteorological matters also received 
attention ; inthe latter sphere attention was called to the 
great utility of kites and captive balloons for making 
records in the higher regions of the air. 

Professor Threlfall, F.R.S., described a gravity balance, 
the invention of Professor Pollock and himself, and in- 
tended to determine changes in the value of gravity due 
to the moon's attraction. It consists essentially of a 
gravity fibre fixed at its ends, stretched horizontally and 
carrying at its centre and at right angles to its length a 
loaded light wire. The fibre is twisted until the wire is 
only just in stable equilibrium, when a very small change 
in the value of gravity will cause it to tilt through a 
measurable angle. The instrument is portable, it has 
been used in a coast survey of Australia, travelling 6000 
miles, since then it has been brought to England as ordi- 
nary cargo, and its sensitiveness is unimpaired. It will 
detect changes in gravity which amount to less than 
two-millionths of the whole acceleration of gravity. 

Professor Callendar, F.R.S., opened a discussion advo- 
cating the useof platinum resistance thermometers as stan- 
dards for measuring temperatures. Many concurred, but 
Professor Carey Foster advocated the retention of gas ther- 
mometers, at any rate, for absolute values, inasmuch as 
we have as yet no theory of the variation of electrical 
resistance with temperature, but only an empirical know- 
ledge of it. Professor Chree, of Kew, had found platinum 
thermometers playing inexplicable tricks that were not 
favourable to their introduction for standard purposes. 
Mr. W. N. Shaw drew attention to thermo-electric 
methods now attracting attention in Germany. Pro- 
fessor Callendar pointed out that at low tempera- 
tures the electromotive force of the thermo-electric 
couple was too small to permit of accurate measure- 
ment. Dr. L. A. Bauer, of the United States Coast and 
Geodetic Survey, communicated an account of recent 
magnetic work in the United States and Alaska. 

Section B, chemistry, met under the presidency of Dr. 
Horace T. Brown, F.R.S., and had thirty-eight commu- 
nications placed before it, in addition to the president’s 
address. Sir William Crookes announced the fact that 
Professor Dewar had solidified hydrogen, which in the 
tube usually adopted assumed the form of solidified foam, 
but in a closed tube formed a clear colourless solid, like 
ice; hence the non-metallic character of hydrogen is 
proved. Professor Dewar has also liquefied helium, the 
last of the gases that have hitherto resisted liquefaction, as 
hydrogen was the last of the old gases that had resisted 
solidification. In this section sewage came in for a share 
of attention. First, there was areport of the Committee 
appointed to establish a uniform system of recording 
results of chemical and bacterial examination of sewage 
and water. Results other than for gases are to be quoted 
in parts per 100,000, gases in cubic centimetres at 
0 deg. Cent., and 760 mm. barometer in 1 litre of 
water. Nitrogen is to be returned as :—(1) Ammoniacal 
nitrogen from free and saline ammonia; (2) nitrous 
nitrogen from nitrites ; (3) nitric nitrogen from nitrates ; 
(4) organic nitrogen; (5) albuminoid nitrogen. Excep- 


tion was taken by many to the retention of the last factor, 
but it was pointed out that the relation of the albumi- 


noid nitrogen to the total organic nitrogen varies as fer- 
mentation or purification progresses, and therefore gives 
an indication of the stage reached at the time of sampling. 
Some thought that in practice grains per gallon would be 
found more useful than parts per 100,000, but the majority 
favoured the latter form. 

De. Clowes dealt with the ‘“ Intermittent Bacterial 
Treatment of Raw Sewage.” This treatment, already 
applied to eftluent from chemically-treated sewage, is now 
extended to raw sewage simply screened through 
coarse gratings. Coke of the size of walnuts is used in 
beds which have been tried me up to a depth of 
13ft. One treatment removes all the fecal matter and50 per 
cent. of the dissolved organic matter, whilst a second treat- 
ment removes a further 20 per cent. of the latter con- 
stituent. The sewage is left in contact with the coke 
for three hours, is then drawn off, and the coke is left 
seven hours without sewage for aération—which is found 
to be quite efficient. Fresh coke requires five or six 
weeks to get into working order, but when that stage is 
reached, the eftluent supports the life of fish, and neither 
it nor the coke becomes foul, although no bacterial 
improvement is brought about by the treatment. The 
efficiency of the filters falls off in time, owing to 
clogging with cellulose fibres derived from wood pave. 
ments, straw, «c., but much of this can be removed by 
preliminary sedimentation, and be disposed of in a 
destructor. The working is less satisfactory in dry 
weather, when the sewage is less dilute. 

Mr. W. D. Scott-Moncrieff pointed out in a communi- 
cation that neither the direct application to the land nor 
the chemical treatment of sewage and the application of 
the sludge was the correct way of returning the nitrogen 
to the soil. Sir William Crookes estimates the loss of 
nitrogen wasted in the sewage of this country ata value 
of sixteen million pounds sterling, so the author regards 
it as a question worth consideration, and maintains that 
the biolysis of sewage is the correct way of con- 
verting the organic nitrogen into nitrates, that is, allow- 
ing the complex material constituting sewage to be 
destroyed in stages by the successive activity of different 
organisms, as is effected in the bacterial method. This he 
notes is the method of Nature herself artificially aided. 
A sewage with a chlorine content of nine parts per 100,000 
yielded during anaérobic fermentation 12°5 parts 
per 100,000 of free ammonia, a number which in the 
case of stronger sewage runs up to 35 and even 40 parts, 
then when the aérobic stage was reached, the free 
ammonia fell, and the nitric nitrogen increased, so that 
ultimately there were nine parts per 100,000 of the latter 
to only 025 parts of the former, the strength being, as 
the President pointed out, just the proper proportion for 
plant nutrition. The mineralisation of the nitrogen is, 
moreover, high, for 96 per cent. of the total nitrogen is 
oxidised. which, worked out for the total sewage of the 
United Kingdom, would represent 14 millions out of Sir 
W. Crookes’ 16 millions. Mr. Dibdin, replying to some 
objectors, said that the coke bed treatment was an 
approved success, with beds from 6in. upwards, and 
would, when suitably constructed, be made to yield a 
perfectly pure eftiuent, which, however, was not always 
necessary. Thick beds were all very well where they 
could be applied, but in the absence of sufficient fall thin 
beds had to be used. The interesting point of Dr. Clowes’s 
paper was the treatment of sludge, which in London 
amounted to 40,000 tons a week, and taking it out to sea 
was a great expense. Sewage containing a large propor- 
tion of chemical refuse had been successfully treated. 
The section in conjunction with the botanist Section K 
had an interesting discussion on a subject bearing on the 
bacterial treatment of sewage, namely, on “ Symbiosis,” 
the state of things in which two or more organisms work 
and live together for mutual benefit. Thus in the sewage 
there are organisms which convert organic nitrogen into 
ammonia, organisms that convert ammonia into nitrous 
nitrogen, and organisms that convert nitrous into nitric 
nitrogen, all living together, and as the one produces 
its product, the next avails itself of it, and soon. The 
conclusion arrived at was that these, and similar pheno- 
mena, are the results of the co-operative working of 
different organisms. 

Scientific instruction next engaged the attention 
of the section. It was shown that this is progress- 
ing both in elementary and secondary schools. Many 
eminent speakers took part in the discussion, and while 
feeling gratified at the progress made, emphasised the 
fact that the most urgent matter of the present time was 
the finding of properly-qualified teachers, and that really 
the first thing to be considered was the adequate teaching 
of the teachers. 

Another discussion, which excited much interest, was 
opened by a communication from Professor Clarke, of 
Washington, on a “ Proposed International Committee 
on Atomic Weights,”’ it being considered desirable, not 
alone to have these fundamental data as accurate as 
possible, but also to have more uniformity in their appli- 
cation than is at present observed, and with these objects 
in view, combined action amongst chemists of different 
countries, it is thought, may yield useful results. 

Mr. Dymond drew attention to the fact that a flood of 
sea-water killed the earth-worms, and so rendered a great 
area of arable land non-fertile. 

Mr. John Spiller presented a note from the honorary 
secretary of the Royal Photographic Society, Colonel J. 
Waterhouse, relating to the production of visible images 
on the surface of metallic silver by exposure to the sun’s 
rays; copper, and probably other metals, are sensitive 
in the same way. 

Sir Archibald Geikie presided over Section C, geology, 
before which forty-eight contributions, inclusive of the 
presidential address, were communicated. The proceed- 
ings opened with papers on “Kent Coal,” Mr. R. 
Etheridge and Professor Boyd Dawkins, F.R.S., both 
reading papers showing how the geological and other 
characters as indicated by borings, &c., pointed to the exist- 
ence of a good coalfield round about Dover, a matter not 
only of scientific, but of national and commercial interest, 


which was likely to add greatly to the resources of this 
country, as it had already added to the wealth of 
geological knowledge. Since our visit earlier in the 
year—see THe ENGINEER, May 26th—matters have gone 
ahead at the Dover works. The two 20ft. shafts are 
down 660ft. and 450ft. respectively, whilst the 17{t, shaft 
is down 520ft., and inasmuch as coal was touched in the 
borings at 1100ft. it is expected that sinking and brickin 
at the present rate of 20ft. a week should bring the wae 
men to the coal seams in some seven or eight months’ 
time, but, of course, margin must be allowed for con. 
tingencies. However that may be, the sand and water. 
bearing Hastings beds are now passed. A further point 
of interest connected with the Dover workings is the dig. 
covery of iron ore, which, it is stated, contains sutlicient 
silica and lime in admixture to flux itself. S»me iron has 
already been produced from it; one of the three shafts wil] 
be devoted to the exploitation of the iron ore. Both the 
sea wall and the reclamation of ground on the sea front 
have made progress since our visit. 

Mr. A. J. Jukes-Browne, in a note on a boring through 
the chalk and gault near Dieppe, pointed out that the 
Folkestone and Wessant facies of the gault extends south. 
ward as far as Dieppe, a distance of about 52 miles, 

Mr. Walcot Gibson made an interesting communica. 
tion on ‘‘ Some Recent Work among the Upper Carboni- 
ferous Rocks of North Staffordshire, and its bearings on 
concealed Coalfields.” There is every reason to believe 
that in the near future the supplies of coal lying beneath 
the red rocks of the Midland Counties will have to be 
relied upon to meet the increasing demand. Workable 
seams of coal have been met with at reasonable depths 
beneath the red rocks surrounding the South Stafford. 
shire coalfield, but there remain large areas lying between 
the known coalfields of Shropshire, North Staffordshire, 
and Nottinghamshire, which have not at present been 
explored. Within this region, as shown on the published 
maps of the Geological Survey, there are considerable 
areas of so-called permian rocks, which recent investiga- 
tions have proved to be conformable to the upper coal- 
measures, and to contain a coal-measure flora. Mr. 
Gibson and Mr. C. B. Wedd have investigated the 
unexplored region, and made out a definite stratigraphical 
sequence in the upper carboniferous rocks that has had 
importan’ industrial bearings. There seems little doubt 
that the coal-measvres of the Pottery coalfield lie not far 
from the surface under Little Madeley and Craddock 
Moss, and that the principal coals and ironstones are 
within reach further west than might have been expected. 
Hence it is concluded that a thorough and complete 
examination of the exposed coalfields of the Midland 
Counties and of the bordering new red rocks will be of the 
highest importance in determining at what depth the 
productive measures lie beneath the great central tracts 
of the Midland Counties. The paper elicited the con- 
gratulations of the President and of Professor Lapworth. 

Professor A. Renard, of (ihent, discoursing on the 
** Origin of Chondritic Meteorites,” noted that meteorites 
may be divided into two classes, those consisting mainly 
of iron, and those chiefly composed of silicates, and gene- 
rally it was only the latter that showed chondritic or 
granular structural form. He has been able to repro- 
duce this particular structure by subjecting quartzite en- 
veloped in a sort of gun-metal alloy to hydrostatic pres- 
sure equal to 5000 atmospheres; and so confirmed his 
supposition that this structural form in meteorites is pro- 
duced, not by fire action, but by dynamo-metamorphism. 

Coast erosion also engaged the attention of Section (. 
Captain McDakin dealt with the coast from Deal to 
Dover, Folkestone, and Sandgate. The unaided sea has 
but slow erosive action, but a small quantity of shingle 
increases the effect, whilst a shingle bank forms a barrier. 
Springs, frost, the moisture-absorbing power of chalk, and 
the compression of air in the joints and fissures by incur- 
ring advancing waves are all factors influencing coast 
erosion. He was of opinion that although the falls of the 
cliffs amount to thousands of tons, the area lost has not 
been great in historic times, for the Roman lighthouse at 
Dover Castle, and the foundations of a similar structure 
on the western heights, show that their position with 
regard to the coast is very much the same now that it 
was nearly two thousand years ago. The more rapid 
destruction of the Dover cliffs within the last fifty years 
is curiously due to those structures that might be sup- 
posed to protect the coast, the breakwaters at Dover and 
Folkestone, which intercept the shingle that would other- 
wise form a natural protection to the coast. 

Mr. G. Dowker read his records of the coast erosion 
between Walmer and Whitstable, and Mr. W. Whitaker, 
F.R.S., in reading his preliminary report on the erosion 
of the sea coast of the United Kingdom, pointed out that 
this important matter had only begun to be systemati- 
cally studied over the whole of our sea coast, since the 
Council of the British Association had called the atten- 
tion of the Admiralty last year to the desirability of 
securing systematic observations upon coast erosion, 
suggesting that the services of the coastguard might be 
utilised for the purpose. A Committee of the Associa- 
tion was formed, and sent forms of inquiry to all coast- 
guard stations, with the result that the present report 
deals with replies on coast erosion and upheaval received 
from 426 different stations. ; 

The geological conditions of a tunnel under the Straits 
of Dover received attention at the hands of Professor 
Boyd Dawkins. The rocks exposed in the cliffs between 
Folkestone and St. Margaret’s are in ascending order. 
Gault:—A stiff blue, impervious clay, forming a low 
line of cliffs in the west side of Eastwear Bay, dis- 
appearing beneath low-water mark at the western end of 
the Abbotscliffe, and encountered in a boring at 536ft. 
below O.D. in St. Margaret’s Bay. Above the gault is 
228ft. of lower chalk, consisting of 3ft. of clayey calca- 
reous glauconi marl, which passes into chalk mar 
underlying the lower grey chalk that sets in the cliff 
traversed by the Folkestone Tunnel 360ft. above 0.D., 
and descends to 0.D. a little to the east of Shakespeare s 
Cliff. Above the lower chalk comes first the middle 
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ituting the cliffs, 490ft. above O.D., at east 
180ft. below OD. at St. Margaret’s 
0 where the cliffs, as at East Dover, consist of upper 
= All these strata dip 1 in 72 to the east. 


7 ide, in the cliffs between St. Pot and Sangatte, 

Oe chalk of the English section emerge from the 
the pysical characters the same, and the thickness 
ey i. They dip also to the east, but at a hig! er angle, 
also French survey of the sea bottom in the Straits for the - 
bert roposed tunnel proves that the lower and middle chalk are 
aad continuous and constitute the sea floor, the sea in the 
Pe of the tunnel being 192ft. in depth at the deepest point. It is 
re 1s that the geological structure of the Straits of Dover offers 
obit facilities for the construction of a tunnel, which would descend 
~ . inclination of 1 in 70 or 80 on the English, sweep under the 
c wane and rise with the strata on the French side, if it can be 
- in an impervious stratum which cannot be traversed by the 
= water under high pressure. The only stratum satisfying this 
ndition is the lower grey chalk, and especially the lower and more 
= ey horizon overlying the glauconitic marl. A careful examina- 
ti ae of the cliffs proved that the faults, mostly small and insig- 

‘Geant do not become water passages at this place in the section, 
hecause they become blocked with clay. There are no springs at 
this horizon in either the English or the French cliffs. These con- 
siderations led the Channel tunnel companies to sink the shafts at 
the Shakespeare Cliff and at Sangatte down to this horizon, and to 
make their drifts on the English side 2300 yards long, and on the 
French more than a mile, passing diagonally away from the shore 
under the sea. The selection is am ly justified by their ex rience, 
On the English side the faults visib e in the Shakespeare iff were 
traversed, and yielded a slight oozing of water, which was stopped 
by rings of iron tubing. These rings were afterwards removed, and 
the faults were found to be perfectly water-tight. The water in 
the French shaft comes from the fault intersected at a point con- 
siderably above the level of the drift, which here also traversed 
small water-tight faults, The chalk is here soft enough to be easily 
cut by Colonel Beaumont’s machine, and hard enough to stand 
without lining. Five years’ exposure have not sensibly affected 
the surface of the drift, which remains as fresh as the day when it 
was made. ‘The geological conditions are therefore uliarly 
favourable for the construction of a submarine tunnel at the bottcm 
of the chalk, and do not present any engineering difficulty. 

Sir Jchn Evans congratulated Professor Boyd Dawkins 
on his interesting and important views, but thought there 
might be a serious fault encountered in the channel. 
The President, however, took a different view, and 
Mr. Whitaker thought that, although some little diffi- 
culties might be encountered, geologists knew enough 
to recognise that nowhere in the world could a region be 
found more admirably adapted for a submarine tunnel. 

Mr. F. W. Harmer proposed a new classification of 
the Pliocene deposits of the cast of England, and talked 
about the meteorological conditions of north-western 
Europe during the Pliocene and Glacial periods; and 
Mrs. Gordon spoke on sigmoidal curves. 

In the geographical section, Admiral Makaroff gave 
his experience of the “Trial Trip in the Arctic Regions 
in the Russian Icebreaker Yermak,”” built by Armstrong, 
Whitworth, and Co., and already described in Toe Enat- 
neER, Nov. 25th, 1898. The first day in the Polar Sea they 
made thirty miles. But in ice 14in. thick, although the 
Yermak broke through, it tcok four hours to go two 
miles—in fact, the ship proved very satisfactory with 
regard to moving power; but it was considered that she 
ought to be slightly improved with regard to strength. 
For this reason no attempt was made to go further. It 
was the admiral's idea that it would be better to break 
through the ice in an icebreaker than to travel over it 
in sledges as had hitherto been the practice. Various 
other points of distinct interest were raised at Dover, but 
scarcely call for special notice from us. 


A CUSTOMS UNION BETWEEN HOLLAND 
AND GERMANY, 


Tue completion of the Dortmund - Ems Ship Canal 
which, it may be remembered, was recently opened for 
traflic by the German Emperor, has aroused an agitation 
in Holland as to the probable effects which the working 
of the canal may have upon the trade of that country. 
It is well known that the cry has already gone forth in 
Germany that German export goods shall as far as 
possible, be conveyed on German railways; and with the 
development of the ship canals the cry has now become 
extended to German goods on German waterways so as to 
render the merchandise independent of the railways of 
and ports across Holland, or even Belgium. It is, 
perhaps, not without reasonable grounds that the Dutch 
entertain apprehensions of the possible diversion of traffic 
from their country by the operation of the Dortmund-Ems 
Ship Canal, although, as a tentative counter proposal, it 
has been suggested that the Government should very 
considerably improve the port of Delfzyl so as to 
counteract the influence which the development of 
Emden on the other side of the Dollart Gulf is likely to 
exercise upon the most northern port of Holland. 

But whilst this scheme would probably be of some 
benefit if put into execution, it does not in 
any way affect the main question, which, it is 
scarcely necessary to say, is engaging the serious 
attention of the Dutch daily and commercial Press. 
Hence it is that suggestions are being made and discussed 
at considerable length in favour of the establishment of 
a Customs Union between Holland and Germany mainly 
on economic grounds, although in some quarters the 
political element has been introduced in reference to the 
naval protection required by the distant Dutch colonies. 
The extent to which the consideration of the subject has 
gone may be gathered from the fact that at least two 
influential daily papers have put questions to their readers, 
asking whether they were of opinion that the suggested 
Customs Union would be of advantage to Dutch trade 
and industry, and whether it would, from a political 
standpoint, endanger the independence of Holland. In 
the case of one paper, the opinions obtained are of a 
varied character, some being in favour and others against 
the scheme ; whilst the majority of the replies received 
by the influential Handelsblad from leading merchants 
and manufacturers are, for purely economic reasons, 


‘ * The spelling of this word has been altered recently. The ship was 
nally officially called the Ermack.—Ep, Tae E 


adverse to the establishment of closer commercial rela- 
tions with Germany in the manner proposed, the political 
element therefore not coming into the question in any 
way whatever. 

It will be readily understood that, whilst this agitation 
is proceeding in Holland, the Belgians have been com- 
pelled to face the question for their own ee. Are 
Rotterdam and Amsterdam, they ask, to be commercially 


* | united to Germany, and Antwerp left out in the cold, and 


are all the efforts made in improving the shipping and 
other facilities at Antwerp to be frustrated, and the large 
incidental expenditure to be of no avail? It is no 
exaggeration to say that the Belgians are somewhat 
alarmed at the prospect of a Germano-Dutch commer- 
cial alliance, and it is indirectly suggested that both 
Belgium and Switzerland should form part of the pro- 
posed new Customs Union. Unfortunately, perhaps, for 
Belgium, the neutrality Acts by which she is bound tend 
to complicate the position, and any proposal for entering 
such an alliance would doubtless meet with considerable 
opposition on the part of the treaty Powers. At the same 
time it must be confessed that the agitation in Holland 
largely resembles the proverbial storm in a teacup, since 
the scheme has so far only been discussed from an 
academic point of view. The Dutch Government has 
not expressed any desire to take action in the matter; 
neither have the chambers of commerce or other bodies 
representing the traders and manufacturers of the country 
taken any steps to formulate individually or collectively 
any resolutions in connection with the projected com- 
mercial alliance with Germany. What is more to the 
point is that the German papers of standing do not 
favour the proposal, which they consider to be extremely 
pose a and more so than the question which had 
to be solved before the establishment of the German 
Zollverein, whilst the German Government has made no 
indication of being interested in the question. If the 
whole truth were known, it would probably be found that 
the advantages of the commercial alliance would be all 
on the side of Holland, and this, combined with the 
fact of the German agrarians being at variance with 
the Dutch farmers, leads to the conclusion that there 
will be no practical outcome of the present agitation. 
The proposed Germano-Dutch commercial alliance, it 
may be recollected, is a mere f. ent of a Customs 
Union suggested in 1879 by M. Gustav de Molinari, who 
formulated a scheme for the commercial unity of France, 
Belgium, Holland, Denmark, Germany, Austria, and 
Switzerland. M. Leroy Beaulieu at this time wished to 
exclude Germany, Denmark, and Austria. Two years 
ago the Austrian statesman, Herr Goluchowski, proposed 
a central European Customs Union, in order to counter- 
act the threatened commercial expansion of the United 
States ; and although nothing came of the suggestion, it 
is to be noted that it has recently been revived in Holland, 
Belgium, and Switzerland, whilst the latest project is 
that already referred to of a Dutch-German commercial 
alliance. The latter will doubtless meet the same fate 
as the numerous similar schemes of one form or another 
brought forward in continental countries—mostly, be it 
noted, from those which do not rank as first-rate 
Powers—at different times during the past twenty or 
thirty years. 
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Portland Cement: Its Manufacture, Testing, and Use. By 

D. B, Butter. London: E. and F. N. Spon, Limited. 1899. 
A COMPREHENSIVE book on Portland cement has long 
been required. Sundry treatises have from time to time 
appeared, but these have either covered a wider field, 
and have therefore been somewhat too general, or have 
failed to be comprehensive. The present work is an 
honest attempt to fulfil a recognised need. Its merits 
arise from the fact that itis written with a knowledge of 
certain systems of manufacture, and certain methods of 
testing ; that it contains carefully-compiled accounts of 
much recent progress in both directions ; that itis plain 
in diction and fair in statement. Its faults are due to a 
lack of exact chemical knowledge, to a tendency towards 
diffuseness, and to a failure of the sense of proportion ; 
sometimes one cannot see the wood for the trees—unless 
one knows the wood. 

Seeing that itis the province of a reviewer to give his 
readers something descriptive as well as critical, it is 
necessary that an outline of the scope of this book should 
be set forth. The introductory and historical chapter is 
mercifully brief ; one has no use for dry bones. The 
section on raw materials contains many analyses which 
would be of value but for their obvious errors. Several 
chapters on the usual plant of English works are quite 
good ; their tendency towards the discussion of trivial 
detail may be forgiven for the sake of the care and the 
good sense which they display. 

The portion of the book on the testing of Portland 
cement is excellent as far as it concerns mechanical 
methods. Save for an error on page 166, where it is said 
that Deval’s test is to be made on pats, whereas its 
whole underlying idea is to substitute an exact and 
quantitative test on briquettes for the ordinary qualita- 
tive pat test, the information, as far as we have checked 
it, is sound. A good deal of debateable matter on the 
question of the utility of fine grinding is introduced in 
the following chapter, the author appearing to believe 
that increase of strength at long dates is a merit per se. 
Various quaint forms of briquettes once in use, and now 
happily obsolete, are figured in succeeding pages, and a 
useful description is given of the chief types of cement- 
testing machines. A good example of the author’s 
courage and candour is to be found on page 201, where 
he admits his conversion to the utility of the sand test, 
once generally decried. Particularly excellent is his un- 
hesitating condemnation of the egregious rise of tempera- 
ture test. 

The chapter on the forms of adulteration which have 
had some vogue is interesting, but not now of the vital 


importance which it would have possessed a few years 
ago. Thanks to the action of the cement trade section 
of the London Chamber of Commerce, that particular 
form of roguery has at present only an insignificant 
following. Cement makers are not faultless, but most of 
them may rightly claim to be at least indifferent honest. 

There is much sound sense in the penultimate chapter, 
which deals with specifications. The manufacturer is 
rarely troubled by a specification which is unduly severe ; 
his legitimate grievance arises when the specification is 
impossible because of incompatible clauses. The difti- 
culty is commoner than might be supposed by those 
unacquainted with the subject, and the author does well 
to call attention thereto. On the other hand, he fails to 
indicate sufficiently that even now many of our manu- 
facturers are behind the times, especially as regards the 
soundness of their product. In neutral markets they are 
often beaten by the Germans on that very issue. More 
stringent demands by engineers here are not only legiti- 
mate, but would often prove to be a blessing in disguise. 

The book concludes with a short dissertation on the 
chief uses of cement, and by a selection of rules for test- 
ing. We have given above our views of the merits of 
the work, and there remains to add only that the type 
is large, clear and agreeable to the eye, and the illustra- 


tions adequate and intelligible. 
SHORT NOTICES. 
Notes on the Construction of Cranes and Lifting Machinery. By 
Edward CU. R. Marks. New and enlarged edition. Manchester : 


The Technical Publishing Company, Limited. 1899. Price 33. 6d. 
net.—A good many pages have been added to Mr. Marks’ useful 
little book since its first appearance. These treat of the latest 
developments in lifting a and particularly of electric 
cranes and hoists, and of different forms of ships’ derricks and 
other loading and transporting devices. The only objection that 
we have to offer to Mr. Marks’ book is that he depends too much 
on patent specifications. Makers not infrequently patent devices 
which are not inconsiderably modified before they get into practi- 
cal work ; but it is, nevertheless, a useful and comprehensive hand- 
book of the subject. 


Terminal Index for use with McNeil’s Code. Edited by Bedford 
McNeil. London: Whitehead, Morris, and Co., Limited. 1899. 
7s. 6d.—This ingenious index is intended for use with ‘‘ McNeil’s 
Mining and General Telegraphic Code,” and has for its object the 
reconstitution of a word mutilated in transmission. Words which 
suffer thus lose letters either at the beginning or the end. When 
they are lost at the end, the code itself is, as a rule, sufficient key 
to their recovery, but when the initial letters are lost, it is very 
frequently an exceedingly difficult or impossible matter to discover 
for what the word is intended. The present book removes all 
difficulty by alphabetising all the code words by their terminal 
instead of initial letters. There can be no doubt that it will 
prove of great use, 
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London: Macmillan and Co., Limited. 1899. Price 3s. 6d. - 

Magnetism and Electricity for Beginners. By H. E. Hadley. 
Tondon: Macmillan and Co., Limited. 1899. Price 2s. 6d. 

Northampton Institute, City Polytechnic: Announcements, Educa- 
tional and Social, for the Session 1899-1900, London: St. John- 
street-road, E.C. 

Transactions of the Liverpool Engineering Society. Vol. xx. 
Twenty-fifth Session. Edited by R. C. F. Annett, Assoc. Inst. 
C.E, Hon. Secretary. Liverpool: Published by the Society. 

The Journal of the Royal Agricultural Society of England. Third 
series. Volume x., Part III. No. 39. September 30th, 1899. 
To be continued quarterly. London: John Murray. Price 
3s, 6d 

Elements of Precise Surveying and Geodesy. By Mansfield Merri- 
man. First edition. First thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1899, Price 
2 dols, 50 cents, 

A Contents: Subject Index to General and Periodical Literature, 
to which is added an Extensive List of Works on Subjects of General 
and Special Interest. Compiled by A. Cotgreave, F.R. Hist. 8. 
Sections 31, 32, 33, 34—Plants and Science. 

Heat and Heat Engines: A Study of the Principles which underlie 
the Mechanical Engineering of « Power Plant. By Frederick 
Remsen Hutton, EK M., Ph. D. First edition. First thousand. 
New York: John Wiley and Sons, London: Chapman and Hall, 
Limited. 1899. Price 21s. 

The Design and Construction of Dams, including Masonry,. Earth, 
Rock-fill, and Timber Structures: Also the Principal Types of 
Movable Dams. By Edward Wegmann, C.E. Fourth edition, 
revised and enlarged. First thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1899. 

The Timber Trades Journal List of Shipping Marks on 
Deals, Battens, Boards, Timbers, Joinery, and other Wood Coods 
Exported from Sweden, Norway, Finland, Russia, Germany, Canada, 
and United States: With the English and French Classifications. 
Compiled from information supplied by shippers, agents, and from 
other authentic sources. Revised and corrected up to date. 1899 
edition. London: William Rider and Son, Limited. 
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THE First Evectric TRAMWAY IN historical event 
of the highest importance from an electric point of view is 
certainly the inauguration of the first electric tramway in Pekin, 
which took place on the 24th June last, because it marks a new 
era in the economic life of the Celestial Empire. This line unites 
the terminus of Pekin-ma-chiapu with the southern gate—Yun- 
ting—of Pekin. Ina few years it will not be extraordinary if we 
hear that Pekin has a network of electric tramways like the other 
capitals of the civilised world, the more so as the Chinese character 
is not adverse to taking the advantage of the study of ease and 
comfort. The line of Ma-chia-pu-Pekin, which is about 3} miles 
long, became necessary on account of the deplorable situation _ 
of the station of Pekin-ma-chia-pu, with regard to the centreof the _ 
town, The designs and construction were executed by Siemens and 
Halske, of Berlin. Congratulations to the workmen who brought 
the enterprise to a successful termination were not sp’ The 
concession was given by Hsuching Ching, director general of the 
Northern Railway of China, who was ’sent to Berlin with the 
assent of six other ministers of the Tsong-li-Yamen. As may 
well be imagined, an immense crowd of Celestials witnessed the 
inauguration, also the astonishment of the Chinese to see a vehicle 
moving without any apparent cause. It is intended to extend the 
line as far as Chien-men, or at least as far as the Tien-chiao bridge. 
This project is in course of being carried out, but it will necessitate 
a breach in the great wall, and this is such a hazardous under- 
taking that the high dignitaries have not as yet dared to sanction 
the breach being made,—L’ Electrician, 
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VERTICAL CROSS TURRET LATHE. 


Ir is very pleasant to us to be able to put before our 
readers a purely English machine tool which we have no | 
hesitation in saying is in no single point behind the best 
American practice, and is in some ways superior to any other 
tool of foreign or British make doing the same class of work. 
The machine, of which a back and front view are given on 
page 349, is made by the Wolseley Sheepshearing Machine 
Company, Limited, Birmingham, and is, we believe we are 
correct in saying, almost entirely the invention of Mr. H. 
Austin, a gentleman who has contributed many instructive 
letters on machine tools to our correspondence columns. 
Before describing this machine in detail, we wish to call | 
attention to the main features of its design, and to discuss | 
the reasons which have led to their adoption. 

It will be seen at once that it differs radically from other 
turret lathes. The novelty lies principally in the position of 
the turret. This is placed vertically instead of horizontally. | 
The advantages of putting it in this position will be obvious 
to those of our readers who are experienced in the use of 
this sort of tool.’ In the first place, the cuttings fall clear of 
the turret, the tools and the bed, into the large pan 
underneath, from which they can be readily removed. On | 
account of the deep cuts and fine feeds which have frequently | 
to be taken on turret lathes, the turnings twist and curl in a | 
particularly objectionable way, and not infrequently hang | 
round the saddle and turret in such a manner as to impede 
work, or at least to give grave inconvenience, But apart 
from this altogether, the wear and tear on the sliding faces | 
is reduced by putting the saddle in such a position that the | 
finer pieces which fall away in front of the cutting edges of | 
the tools cannot get beneath the saddle, where they would in- | 
crease the difficulty of moving the saddle and scratch the faces. | 
Then, again, the position of the tools is such that the operator | 
can see how the work is progressing without having to stoop 
over the machine, whilst the stops are so arranged that the | 
distance the tool has to travel can be seen at any point. | 
Another useful feature is that the turret can be revolved | 
either way immediately each tool has cleared the article | 
being turned, no matter what variation there may be in the | 
length of the tools. The turret is revolved automatically in | 


therefore reasonable to expect that it will keep true for a 
considerable time. It will take rough shafts up to 2din. 
diameter. The spindle is hardened, ground, and lapped, has ball 


thrust as shown, and runs in hard phosphor bronze bearings, | 
the front 5jin. long by 3jin. diameter, and the other 44in. by | 


3gin. The construction and operation of the chuck will be 


understood from Fig. 1. In this Cis the main spindle of the | 
lathe, it is hollow, and the bar to be operated on passes | 
It is coned out at its front end to admit a split | 
conical collar, which is kept in place by a collar BB | 


through it. 


screwed on to a ring M, free to slide on the spindle C. 
A is a short external sleeve with two recesses cut in it, 
as shown. A groove is turned in it, into which fits 


SMM GC MQW. 


operated on 


Section Elevation 


Fig. 1—AUSTIN’S TOGGLE CLUTCH 


to be turned passing through it. The scale is not tho 
same. A is a poo Fo casing rigidly attached to UC. 
D is a brake wheel carrying a spur wheel R R within 
it. A steel strap E F, end elevation, surrounds it. 
HH are two worms driving worm wheels on the same 
spindle as the feed rollers B B. To the end of each 
worm H is keyed a small wheel gearing with R. If the brake 
is off, A and D revolve together, and H does not revolve, but 
if the rotation of D is arrested, the pinions K revolve as they 
travel round the spur wheel R, drive the worm, cause the 
roller to revolve, and push the bar forward. The arrange- 
ment of the gear for operating the brake will be understood 
from the drawings. e rollers B B are pressed against the 
bar by the screws N and N, the 
spring P P releases them when 
the screws are withdrawn. Two 
longer screws steady the bar. 
The same movement of the 
chuck lever which opens the 
chuck operates the feed, and 
any length desired can be fed 
forward without stopping the 

lathe. 
| The driving head is further 
ey fitted with the Hendy-Norton 
ra change gear and friction back 
gear. The cone pulleys have 
three speeds for a 4in. belt, and 
together with the two speeds 
or the countershaft and the 
back gear, give twelve speeds 


in all to the spindle. 

The arrangement of the 
saddle is shown in Fig. 3. Here 
K is the bed and M the saddle 
carrying, the turret B and the 
stops AAA. The turret and 
stop carrier are attached rigidly 
to the big spindle D. To this 
spindle there is also keyed the 
spur wheel, and into which 
gears therack G. The relative 


End Elevation 


either direction at will, without any previous setting of stops, a fork projecting upward frcm the end of the rack G. | position of these parts with regard to the rest of the machine 


and then fixed only at the positions necessary for the work | 
in hand. There are two other points to which attention | 
may be called here, although they will be more fully appre- 
ciated when the details are described. One is the closeness 
of the centre line of the spindle to the top of the bed, and 
the closeness of the lead screw to the centre line of the 
spindle. Both these points will be understood from the cross | 
section given in Fig. 3. 

We now pass on to a detailed description of the principal 
parts. The chuck and the roller feed are shown in section in 
Figs.1 and 2. The chuck body is forged solid with the 
spindle and hardened and ground true all over, and it is 


The rack G can be moved backwards and forwards by the 
lever H, carrying A with it. Beneath A are two sets of 
toggle levers E E, EE, with rollers at the point of con- 
tact of each pair. In the position shown in the drawing the 
levers are flattened down, thus driving the ring M and the 


collar B backwards, and pressing the cone into the recess | drawn out of gear with the turret. 


so that it grips the bar. When, however, A is pressed forward 
the elbows of the toggles are free to rise into the recesses in A, 
allowing M and B to move forward and releasing D. The 
shaft is then free to be fed forward by the roller feed 
mechanism illustrated in Fig. 2. 

Here C, as before, is the main spindle with the material 


| will be readily gathered from the woodcuts. The rack auto- 
| matically rotates the turret when the saddle is drawn back, 

or the turret can be rotated without moving the saddle if 
‘desired. This rack is normally held up out of gear, but is 
| lowered into gear at the same time that the locking bolt is 
Both motions are 
efiected by the long handle underneath the bed, which 
rotates a vertical shaft. The cut-off slide is fixed separately 
to the bed, and is worked by the long lever near the head, 
but any of the tu tool holders will carry a cut-off tool, 
as shown for example in Fig. 3, C in Fig. 3 is the locking bolt. 

There are one or two points particularly to be observed 
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ae about this whole arrangement, In the first place, the great | true. There is, it will be observed, a separate stop to each rods seen i i Pte: 
length of the saddle should be noticed, and the breadth of | tool, and arrangement is made that stops under not a 
5 the bearing surfaces, the method of holding the adjusting | any circumstances be engaged until the automatic feed is | an easy fit. A collar is fixed at a convenient la © through 

gib, as seen in the cross section, will be appreciated by those | thrown out. The stops on the saddle act against two long | in the engraving, and when a stop in the jane ~ 
: contact with the long stop rods it prenes tia 
C , collar against a lever which throws out the 
feed, and then, by moving forward the tures 


by hand, the lever is jammed in between the 


collar and the casting carrying the long rod 
IN 


and this acts as a fixed stop. The gl 
spindle of the turret is 4}in. 
4 


long. The tools used for plain turni 
made from steel bar without forging. hema 
the whole length, and ground at the end 
Each end may be used, and by swivelling the 
locking bolt any desired degree of side rake 
may be given, or the tool set over to cut in 
the opposite direction. 

Each tcol-holder is also provided with a 
special form of rocking support or stendy—see 
Fig. 4. It is in only one piece, and may be 
firmly locked in position. Owing to the 
position and shape of the holders, the work 
may be readily callipered close to ihe too} 
without stopping the lathe or waiting until 
the tooled surface projects through the holder 
f The lead screw is only used for screw cut. 
ting, and although it is quicker to use a die 
for some jobs which are not required to be i 
accurate, it is very handy to be able to cut q 4 


End Elevation with 
Cover removed. 


Sectional Elevation. 
Fig. 2—AUSTIN’S ROLLER FEED 


who know how many indifferent ways there are of fitting | 
such keys. Then attention must be called to the position of 
the stops. In several automatic machines the stops are 
placed in such positions relatively to the tool head that 
adjustment is not an easy matter, and that the effect of any 
play or backlash is considerably magnified. Here it will be 
observed that the stops are so placed that they can be got at | 
4 with the greatest ease, and that they are in direct line with 
the cutting tools, and as the spindle D is of good length and 


2 large diameter, the probability of error seems to be reduced 
a toaminimum. The locking bolt C, or locating pin as the 
* Americans call it, is placed as close to the outside of the 
Ps turret as possible ; the pin is hardened and ground true, and 
fe, fits in a hardened bearing 92in. long; the locating holes in 


the turret are fitted with hard bushes ground and tapped 


Cross Section. 
Fig. 4.-CROSS SECTION OF TURRET 


true thread right up to a shoulder, or to cut very coarse or 
square threads which it would be impracticable to cut with ge 
adie. It is also often necessary to cut a few threads which a 
are not standard pitches or sizes, and would not pay for a # 
special set of dies to be made. 
The reversing motion to turret slide is so arranged that in 
| cutting threads which are not multiples of the pitch of the lead 
screw, the tool always drops in at the right place. This is 
very convenient in cutting short quick pitch threads, as the 
| cutting may be done on the slow speed and the quick speed 
used for running back. The reversing mechanism and most 
| of the screw-cutting and feed gears are made out of mild 
steel, and those subjected to extra wear are case-hardened. 
| The alignment of the spindle with the bed is tested by 
chucking a piece of 24in. steel shaft and turning two narrow 
collars at one setting cf a tool in the turret, one collar being 
near the chuck and the other nearly 2ft. away. As the shaft 
is stiff enough to take a light cut, no steady rest is used, and 
consequently any error is doubled. The spindle gears and 
wheels used for screw cutting and feeds are well protected, 
and are readily got at for repairs or inspection. 
We understand that one of these machines will be ex- 
hibited in London this year at one of the shows by C. W. 
| Burton, Griffiths, and Co., of Ludgate-square, Ludgate-hill, 
when doubtless many of our readers will have a chance of 
| seeing it in operation. 
Mr. Austin informs us that he contemplates the construc- 
tion of other sizes of this machine, and that a tool on similar 
lines for dealing with castings instead of bar is being designed. 


THE ‘‘ BONA-FIDE WORKMAN.”—The question as to what con- 
stitutes a bond fide workman, in regard to suburban railway traffic, 
has become of interest in connection with the running on the 
| Great Eastern Railway of two trains which have just been S 
| vided specially in the interests of persons coming under that defi. 
| nition, says the Times, The trains in question are the result of 
| the recent proceedings brought against the company before the 
| Railway Commissioners for the purpose of compelling them to 
run ditional workmen’s trains from Edmonton, starting 
| later than 6,21 a.m. The arrangement made, however, was that 
| the two new trains should be for workmen only, and that by them 
| the company should charge 3d. for the return ticket, instead of 2d., 
| the amount charged for the earlier workmen’s trains, The com- 
| pany have accordingly given notice that the two new trains are 
| “reserved for the use of bond fide workmen and workwomen who 
have previously purchased fortnightly sets of 6d. workmen’ 
| tickets,” and also who have personally presented a written applica- 
| tion form, giving their name and address, and the name, &e., 
| of their employer. Applications for the tickets in question have 
| already been made by clerks, shop assistants, a printer's reader, 
| tailors, a timber salesman, a manager of a luncheon bar, a stoc 


| keeper, a newsagent’s assistant, a grocer’s assistant, and a pecking: 

_ | room clerk, So far the decided = 
clerks from the 3d. privilege. The other occupations mention 

eee Swam Exc. have been put on a oGoubttal ” provisional list, and legal opinion 


Fig. 3.—PLAN AND}JELEVATION OF TURRET will be taken as to whether they are bond jide workmen or not. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


Co., Vienna. 
auerais. F. A. Brooxnavs, 7, Kumpfgasse, Vienna 1. 
anp WALSH, Shanghai and Hong Kong. 
_BoyvEAU AND CHEVILLET, Rue de la Banque, Paris, 
—AsHER AND Co., 5, Unter den Linden, Berlin, 
A. Leipzic. 
F. A. BrocxHaus, Leipzic. 
[NDIA.—A. J. COMBRIDGE anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
[TALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca Ferxs, Turin. 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RIcKER, 1h, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—GoRDON AND Gortcn, Long-street, Capetown. 
R. A. THompson AnD Co. 33, Loop-street, Capetown. 
J.0.Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen - street, Melbourne; Georyc- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HenpERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 4%, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—IntTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SupscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy Watsu, Limitep, Singapore. 
CEYLON.—Wayartwa AND Co., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary 

correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himselj, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
which do not comply with these 


*," All letters intended for insertion in Tus or containing 
questions, should be accompanied by the name and address of the writer, 
blication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. R. (Birmingham).—Greenwood and Batley, Leeds, are interested in 
the class of work to which your invention refers, 

W. H. (Stulybridge).— You will find a good deal about liquid air in recent 
issues of Tue Excinggr. Probably the particular case to which you 
refer is one described in the Scientijic American a few weeks ago, 

Tarek Stupents.—Ask your bookseller to show you the treatises on 
shipbuilding by Sir E. J. Reed and 8. Thearle. We fancy these will 
answer your purpose. That by Scott Russell is now in many respects 
out of date. 

Traiys.—The question has been asked and answ.red a dozen times. 
You can convince your opponents with the aid of as many counters as 
there are trains in motion. Nothing but occular proofs of the kind 
will satisfy them. 

J.C. F.—You will find information about double-beat valve engines 
in D. K. Clark's treatise on the steam engine. If you will state the 
precise nature of the information you require, we shall be happy to aid 
you so far as we can, 

7 V.— You can, no doubt, get the pontoons from a dozzn makers, pro- 
vided they are not too busy. Try the Thames Ironworks and Ship- 
building Company, Blackwall ; Yarrow and Co., Isle of Dogs ; Thorny- 
croft and Co , Chiswick. 

W. M. (I eicester) —There are several books devoted to the subject, and 
many which treat it more or less fully. An inexpensive little volume 
which will probably suit your purpose is published by Dawbarn and 
Ward, Limited ; it is called ‘‘ fhe slide Valve Simply Explained ;” the 
author is W. J. Tennant. 

F. M. (Southport) —Probably the Drum Engineering Company, Charles- 
street, Bradford, could supply something suitable for your purpose. If 
they cannot, you might apply to J. and H. Gwynne, 64, Cannon-street ; 
Drysdale and Co , Bonaccord Works, Glasgow ; R. Warner and Co., 97, 
Queen Victoria-street ; or Gwynne and Co., Brooke-street, Holborn. 

A. M. B. (Harlesden).—We cannot name any treatise on prime cost 
book-keeping, alone ; but you may find what you want, we think, in 
‘* Factory Accounts,” by E. Garke and J. M. Fells, price 6s., published 
by Crosby Lockwood and Sons. There is also a much larger book 
with a similar name by J.8. Lewis, published by E. and F. N. Spon, 
price 28s, 

Hyvro.-—No; Young's formula has been found too complicated for 
general use. Use the following :—V =C \ .8, where V = velocity 


= R the hydraulic mean radius ( and 
§ =e of fall | ‘The value of C varies from 65 to 113°3 for the 
length of pipe 


smallest to largest pipe. 

Hooks anp SuHacktEs.—You will find rules regarding shackles in Mr. 
Traill's book on “Chain Cables and Chains,” published in 1885. 
Anchor rings are now not made, all anchors now being fitted with 
shackles. Traill gives also proportions of shackles, &c., based on size 
of stud link cables. If these are lin., then the enlarged link towards 
the end is made 1-lin , and is studded ; the end Jink is made 1-2in., 
and is not studded. The cable joining shackles are made 1°3in., and 
the anchor shackle 1°4in. 


DEATH. 


_On the 2nd iast., at Beech House, Sowerby Bridge, in his seventy- 
eighth year, Evstace WiczeLt, Member of the Iron and Steel Institute, 
and formerly with John Penn and Sons, Greenwich. 
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THE LATEST TELEGRAPHY. 


TELEGRAPHIC marvels abound; or, at all events, 
accounts of them, which are not quite the same thing. 
We have wireless telegraphy, which is perhaps not exactly 
novel. From Vienna comes a glowing description of a 
new invention by which stencilled messages can be trans 
mitted in very nearly less than no time, along wires, to 
great distances. The rapidity of despatch is so great 
that, to parody a well-known bull, the last word of the 
message is received before the first one has been sent off; 
and as if this was not enough, we learn from Pearson’s 
Magazine that a Pole, named Jan Szczepanik, has 
invented an apparatus by which he telegraphs pictures in 
their natural colours. The landscape is at one end of 
the wires ; a ground glass screen is at the other end, and 
on this screen the picture is produced. We need, perhaps, 
scarcely add that selenium plays an important part in 
the invention, for a full account of which we must refer 
our readers to the magazine which has so far a monopoly 
of the novelty. The Vienna folk are, we may add, doing 
nothing more than has been done here daily in the service 
of the newspaper press for about thirty years. But this, 
of course, is only a detail. 

There never has been a time during the last 
half century or so when announcements of marvels 
connected with electricity have not been made. Many 
of these have been true, and the results of the discoveries 
or inventions to which they referred have been largely, if 
not always wholly, satisfactory. Others, however, have 
been anticipations of desirable things rather than fulfil- 
ment; and, reasoning from the past into the present, it 
is well that all statements concerning telegraphic or elec- 
trical wonders should be received with great caution. 
The daily Press of the country has, we are sorry to say, 
recently pursued to some extent the vicious practice of 
the United States newspapers. If news could not be 
found let it be made. A dozen times within the last few 
months we have had to make inquiries concerning para- 
graphs in our contemporaries which dealt with matters 
likely to be of some interest to our readers, and in all 
cases we have found either that they were not true in 
any sense, or that they were misstatements of truth; 
or that very small germs of truth were contained 
in a multitude of words. The principal importance 
of all this appears when we consider how prone a small 
section of the world is to the formation of syndicates, 
and how eagerly a great section of the public will follow 
a syndicate into financial morasses without the 


least. hesitation. There is always the possibility, 
of course, that some extremely valuable invention will 
be made, and those lucky enough to exploit it properly 
will no doubt secure large fortunes, and will deserve 
what they get; and it so happens that, because of the 
mystery which apparently surrounds it, electricity and all 
its uses constitute a happy hunting-ground for the 
inventor, and, we may add, the speculator. Our readers 
may rest assured that in many, we do not say all, but in 
nearly every case, when information is given to the 
public of the kind to which we have just called attention, 
it is promulgated by a speculator, and must be received 
with caution. We have not the least intention of im- 
puting dishonesty of purpose; yet very frequently the 
information published is lacking in that scientific accuracy 
which can alone enable us to pronounce an opinion as to 
whether the thing is or is not true. 
But even when it is certain that a very clever 
invention has been made, it remains to be seen whether 
it has any commercial value, and, if so, how much 
and what. We may cite, for example, the microphone, 
an invention or discovery which attracted enormous 
attention when it first came before the public. It 
was held to be an extraordinary thing of boundless possi- 
bilities that the footsteps of a fly walking on a carbon- 
plate in Brighton could be distinctly heard in London. 
No doubt this was, in a sense, a marvel, but it was a 
marvel of no utility ; and although it is possible that the 
microphone taught some things of use to the telephone, 
it has long since passed away into the land of The Laid 
Bye. Dozens of inventions in electric lighting have 
travelled the same road, and the inventions and dis- 
coveries which have implied the revolution of telegraphy 
are simply legion. It is, therefore, a good thing when an 
invention is so far successful that it is talked and written 
about, to consider what part it is likely to play in the 
future ; what are its possibilities of development, what its 
limitations. Of course, at this moment the most promi- 
nent invention is wireless telegraphy. At the recent 
meeting of the British Association it scored a success, 
messages being sent with much accuracy and cer- 
tainty through hills and over sea distances. At 
first sight it seems marvellous that sounds and 
signals can be produced at a distance of many 
miles without any visible means of transmission. But 
we must not let ourselves be dazed by the beauty of the 
invention, nor blinded by its success. We must ask our- 
selves first who wants to send messages slowly to some- 
where; and next, what are the conditions under which 
alone they can be sent. Up to the present the field for 
wireless telegraphy, however important, is extremely 
limited. Curiously enough, the cost of transmitting 
messages over a wire in the ordinary way is very much 
less than that of sending them without wires, and as to 
speed of transmission, the wireless system is nowhere as 
compared with the normal work of the post-office. 
What may occur in the future we do not know; but at 
present the Marconi system appears to be unable to 
compete in the least degree with the wire system of 
telegraphy, to say nothing of the telephone. In a word, 
for commercial business so far it is quite unsuitable. 
Indeed, it is fair to say that ne one of importance has, so 
far, suggested that it may supersede ordinary tele- 
graphy. It is claimed for it, however, that it may 
have an incalculable value in war time and at sea. 
Thus generals may be able to transmit messages by day 
and night, and in all weathers, instead of being confined 
as now to the use of the heliograph, which out of the 
East seems to be of very littleuse. At sea, again, ships 
may communicate with each other, and convey informa- 
tion of much value. Thus, for example, a scouting 
torpedo catcher might find an enemy and tell the admiral 
in command of our fleet as much, although the torpedo 
destroyer and the fleet were quite out of sight of each 
other. Again, by wireless telegraphy we can put our 
lightships in direct communication with the shore. We 
can blow up mines, probably constructed for the pur- 
pose, and accomplish many other wonderful things. All 
this sounds very well in the lecture room, and it 
reads very well in print, but there are limitations. 
The ether waves are rather delicate affairs, and require 
dainty handling. They emanate, in the first instance, 
from a single vertical wire about 120ft. long. At least, 
that seems to be the best transmitter and receiver. 
The vibrations are believed to pass in a vertical plane. 
The receiving apparatus is extremely delicate, and very 
sensitive to inductive effects. It has long been known 
that there is no privacy about wireless telegraphy. That 
which can pass through mountains, it is very difficult to 
stop by a screen. It is true that certain metals check 
the passage of the vibration; but up to the present no 
efficient form of screen has been devised, and we are 
compelled to fall back in the pursuit of privacy, on some 
equivalent of two tuning forks. That is to say, unless 
the receiver is in tune with the transmitter, no intelligible 
message can be sent or received; but it will be readily 
understood that for military purposes, whether by land 
or sea, the difficulties to be overcome in carrying this 
system into practice are very great. This is not all. The 
wireless telegraph requires isolation, in order that it may 
work. In the early days of the telephone much trouble 
was caused by induction. But the sensitiveness of the 
telephone to induction is as nothing to that of the wireless 
apparatus. It is not too much, we believe, to say that a 
large induction coil properly used on board a ship would 
entirely prevent a distant fleet from transmitting signals. 
Itis to the last degree unlikely that two friendly ships could 
transmit messages at the same time to a third ship without 
rendering each other unintelligible. We do not wish to say 
—or intend to say—that these and similar objections to the 
wireless system will not be got over. We cannot tell. 
We confine ourselves to facts as they are. Even in the 
matter of lightships, it is doubtful if the invention is 
likely to prove of real value. It may not be generally 
known that for several years various lightships have 
been placed in electrical communication by cable with 
the shore, at an annual outlay of about £10,000, and 
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there is no known instance in which life has been saved 
as aresult of this outlay. The lightships, as a matter of 
fact, have very few opportunities of knowing whether 
vessels are in danger or not; and in most cases the life- 
boat stations are infinitely better situated for receiving 
information. 

We would not have it said that we depreciated the 
labours of the eminent workers who have achieved such 
marvellous deeds as those about which we have written. 
Far from it. But in the present day marvels are fairly 
numerous, if not quite plentiful; and we are all easily 
enough carried away by admiration, and so lose our sense 
of proportion. It mda: have been a wonderful scientific 
feat if it had only been possible to transmit one word per 
hour from London to Edinburgh. The fact that instead 
of one word an hour, twenty or thirty words per minute 
can be sent, scarcely at all augments the scientific interest 
of the invention or discovery. In fact, that is all centred 
in the doing of the thing once. The value of the inven- 
tion to the world is quite another matter. Up-to-date 
telegraphy is good because it is accurate, and cheap, and 
rapid. Any system which is to take its place must be 
more rapid, or accurate, or cheaper, or all three. When 
some one directed Michael Angelo’s attention to a certain 
picture, which he was supposed to admire because the 
artist had painted it with his feet instead of his fingers, 
the great man only said, ‘‘ Why did not the fool use his 
hands?” Our readers can apply the story without aid from 
us. The bare fact that any system of telegraphy, or 
electric lighting, or power transmission, is wonderful, 
signifies nothing. The world’s work is not done by 
wonderful things because they are wonderful, but because 
they satisfy certain conditions. Unless new inventions 
or discoveries will do this a little better, they must 
remain marvellous. They will never find their way into 
such common use as to cease to be wonderful. 


THE ADVANCE OF WAGES IN SOUTH WALES, 


PruDENT counsels have prevailed all round in the 
South Wales coalfield, and the beginning of October, 
which threatened to be a time of strife, has proved the 
season in which many long outstanding disputes have been 
satisfactorily settled. There remain still some awkward 
questions over the signature of the Sliding Scale 
Agreement by colliers whose employers were recently 
admitted to the Coalowners’ Association. It is unavoid- 
able to introduce the Sliding Scale into any description of 
the causes of these frequent disagreements, inasmuch as 
it governs the wage rate throughout the trade, and is, as 
well, the pivot on which the whole administrative sys- 
tem turns. ‘ Mabon,” has been protesting that the 
Sliding Scale in itself is not aimed at in these repeated 
exhibitions of discontent; and that, when it is attacked, 
the assault will be made in a constitutional manner. 
This assurance will be welcomed by friends of peace in 
the coalfield; but it has been impossible for outside 
observers of South Wales events for the last two months, 
especially those who remember how last year’s crusade 
against the Sliding Scale was begun and conducted, to 
ignore the suspicious similarity between the circum- 
stances of then and now, or credit the Miners’ Federa- 
tion with abstaining from all but constitutional methods 
in its campaign against the five years’ agreement signed 
last September. The improved condition of feeling 
noticeable at the beginning of the week was no doubt 
largely helped on by the unexpectedly good result of 
the audit declared on Saturday. After two slight ad- 
vances of 1} per cent. each, on June Ist and August 
Ist, a rise of 33 per cent. as from October Ist seems 
to have come upon the miners with pleasant surprise. 
During the preceding six months the selling price of coal 
f.o.b. maintained about the same high average. For the 
two months ending August 31st, indeed, any trifling im- 
provement in market quotations must have been counter- 
balanced by a scarcity of shipping at the ports, and 
irregularity of work in the pits, owing to the miners 
making holiday during the fine summer weather. No 
one would dispute the accuracy of the audit; but it is 
not apparent on the surface why wages should rise only 
24 per cent. during the first four months, and bound up 
by 33 per cent. in the two months of July and August. 
It is an agreeable fact, however, if only as an index to 
the financial position of the industry, that wages, which 
were 12} per cent. above the 1879 standard at the com- 
mencement of the strike, have once more reached 283 
per cent. above the 1879 level, and appear likely, if order 
is preserved, to increase still more as the winter advances. 

There still awaits settlement the wages dispute raised 
by the Swansea miners, and in one or two of the Gla- 
morganshire districts, by the inclusion of certain non- 
associated collieries in the ranks of the Coalowners’ Asso- 
ciation. The same question will probably make its 
appearance in Monmouthshire if, as is reported, the 
Newport-Abercarn Company, which also worked during 
the five months’ strike, has been admitted to the privileges 
of membership ; though whether that would happen in 
the case of the Cambrian collieries is not so easy to say, 
since they are relatively modern pits, and their wage-rate 
has followed the fluctuations of the Sliding Scale collieries. 
It is not that the Swansea men and the others object to 
a Sliding Scale per se, or that they are openly enamoured 
of the alternative scheme of wage-adjustment to be 
supplied by a new Board of Conciliation. The point 
they make is that there has never been a general standard 
of wages affecting them ; so much has been paid for par- 
ticular work, and the payments varied pit by pit; and 
when they have asked for an advance to place them 
nearer in line with the steam-coal colliers, they have 
had to strike for it—not always successfully. When they 
were told that they must sign the Agreement, and its 
accompanying contract-books, they saw their opportunity, 
and replied that they would sign on condition that wages 
were readjusted on a wider and uniform plan, which would 
involve higher rates in most departments of underground 
labour. This claim is under investigation by arbitrators, 
and one of the signs that a friendly solution may be 


anticipated is that the movement for a general strike in 
the western district is for the moment suspended. If 
troubles do not arise the Coalowners’ Association will have 
added to its strength without sacrifice of anything except 
a little dignity. But it is a somewhat large ‘if.’ Sup- 
posing a wages standard, as distinct from a wage-rate, 
were established in West Glamorgan and further east, 
there are all sorts of differences constantly occurring in 
underground operations, and the less organised the work- 
men, the more numerous, and often the more trivial, the 
matters at issue. The Joint Board of Conciliation under 
the Sliding Scale Agreement always had its hands full 
of theseisolated disputes before the Coalowners’ Association 
added toitsmembership. Ithas just had to hold two meet- 
ings within a month, and complaints appear to be increas- 
ing in number at every sitting. This obviously involves 
a considerable drain upon the time of the Coalowners’ 
representatives in the Joint Committee, and already it is 
not obscurely hinted that some of them find the tax 
too heavy. ‘‘ Mabon,” says in one of his replies to 
criticism, ‘‘ If the Coalowners’ Association is anxious to 
have the sliding scale preserved, let it see that its repre- 
sentatives thereon attend the joint meetings, and also 
that those appointed on their behalf to do work, do it; 
else the Association must not be surprised to see it— 
query, the Sliding Scale or the Association ?—collapse 
for want of attention.” If this is the state of affairs 
at present, what is likely to be the result of enlarging the 
bounds of the Association? Is a small committee to sit 
in —— session, or are the numbers on both sides 
to be increased to permit of regular weekly meetings ? But 
the number of employers’ representatives is apportioned 
to that representing the workmen, and to the coalowners 
time is money; while the miners’ agents and the like 
would make no gratuitous concessions, however often 
they visited Cardiff for consultative purposes. 

It is not devoid of significance under present circum- 
stances that the Miners’ Federation of Great Britain has 
resolved to hold its annual conference in Cardiff next 
January. We referred on the 22nd ult. to the rapid pro- 
gress that organisation has made in South Wales since 
the end of the strike in last September, and remarked that 
colliery proprietors need not view the circumstance with 
apprehension if the Federation would accept things as 
they are. On one matter at least the English Union has 
shown that it is by no means content with the existing 
order of things. The notices given to terminate contracts 
on Oct. 1st were avowedly issued to compel coalowners to 
employ only Federation colliers, or to close the pits against 
colliers who did not become members of that body. It 
was fair and reasonable to suggest a doubt whether the 
avowed was the real object; but that question need not 
be further pursued, as ‘‘ Mabon” announces that the 
notices have fulfilled their purpose. The incident, never- 
theless, shows that all the colliers in Monmouthshire 
alone had not become subscribers to the Federation, and 
our information is to the effect that a goodly number in 
Glamorganshire have not entered the fold. There is 
surely a difference, however, between threatening to ter- 
minate contracts, and moral suasion, or the conciliatory 
tactics ‘‘Mabon” preaches in advocating his Wages 
Board. There is yet another incident which illustrates 
that it is one matter to get the men into the Iederation, 
and another to make them obedient to its rules. The 
recruit is notoriously a difficult subject to drill, not only 
in regard to the payment of subscriptions, but in aban- 
doning his own self-will in deference to his leaders. 
There have already been instances of a tendency of the 
new-fledged Federationists to ‘kick over the traces.” 
It is not impossible that the heads of the Federation— 
not ‘‘Mabon,” for he, too, is a recent recruit—may 
find themselves in the dilemma of Frankenstein. It 
would not be unusual, for that was the ultimate position 
of the National Union of Miners when it entered South 
Wales twenty-five years ago. There are possibly good 
reasons why the I"ederation should demonstrate in force 
in the district, and we await next January for a statement 
of definite policy—if things have not very much altered 
ere then. 


MOTOR CARS. 


Tue motor car has been with us for some years, and 
we are now in a position to form some idea as to its 
value. It is fortunately no longer considered worth the 
attention of the unprincipled speculator. Even the 
sanguine inventor seems to have made up his mind to 
stand on one side and permit the more or less trained 
engineer to try what he can do with self-propelled 
vehicles. We have at last some facts to go on; some 
experience has been acquired, and the merits and demerits 
of various attempts at the construction of self-propelled 
vehicles can be gauged with a moderate approach to 
accuracy. Broadly stated, the results of the expenditure 
of a great deal of time, skill, money, and energy, are com- 
paratively insignificant on the one hand, and on the 
other, not full of promise for the future. Self-propelled 
vehicles are of two kinds, and the difference is strongly 
marked, namely, the pleasure carriage and the motor 
van. A qualified success has been achieved with the 
Daimler light oil or spirit engine as a motor for various 
types of the first vehicle. For the second, steam 
generated by liquid fuel has given so far the best, 
if not the only satisfactory result. In this country 
the manufacture of neither kind of vehicle has attained 
hitherto to any commercial importance. In France 
there is, however, a large demand for light carriages ; 
and it is worth notice that dozens of them are always for 
sale second hand. Whether this is because the owners 
are dissatisfied with their performance, and want to get 
rid of them, or are so pleased with what they have 
already had that they wish for something better, we are 
unable to say. Probably both motives are at work. It 
is not too much to state that at least 90 per cent. of the 
French cars are driven by Daimler or Benz spirit engines. 
The legal restrictions on the use of the dangerous benzine 
and other petroleum “ spirits’ are much less severe in 
France than they are with us. This no doubt facilitates 


their use. But the secret of the ularity of 
car is to be sought in the fact that the ecech pole 
not love horses as we do at this side of the Channel - 
that they are permitted to travel at speeds on the hi h 
way, and even in streets, which adh not be tolerated 
fora moment in Great Britain. The principal advan 
possessed by a motor car are, in French eyes, that it i 
not drawn by a horse, and that it can run much taster 
than any horse could travel. Lacking the same stimuli 
in this country very few motor cars are in use, [j 
is not possible to arrive at accurate figures, but we shall 
probably be near the mark if we say that there are a 
couple of hundred machines of the kind running ; and, 9 
far as the public are concerned, this lack of appreciation 
does not appear to be in any way a result of apprehension 
Itis not the fear of a burst up ora breakdown, but simply 
that the average Briton does not care for locomotion on 
the highway other than which is provided by his own 
legs or that of a horse. The bicycle is the greatest 
enemy the pleasure motor car has had to contend against 

Turning to the second type of vehicle, to wit, the 
motor van, Mr. Thornycroft’s paper, read at the British 
Association, and the utterances of the representatives of 
the Self-propelled Traffic Asscciation, are sufficiently ex. 
plicit. No satisfactory practice can be made, or expected 
until a new Highway Act is passed which will permit 
the use of heavier vehicles. But the moment 
we reach weights of five tons or so we enter the region 
of traction engines ; and it is not easy to see where the 
motor van will leave off and the traction engine begin, 
The principal difference is now that the motor van can 
run without any of the restrictions as to slow speed 
which hamper the traction engine; and we fail to see 
how Parliament can with any regard to justice permit 
heavy motor vans propelled by steam to run at speeds of 
six or eight miles an hour, while light traction engines 
are restricted to half that speed. Besides, it is quite 
certain that if Parliament passed an Act to-morrow 
sanctioning the use of motor vans weighing, say, five 
tons empty, in less than six months there would be 
clamour for an Act sanctioning seven tons. All legis. 
lation fixing the weight of vehicles sets up an artificial 
standard of fitness. It resembles in its nature the old sump. 
tuary laws, and can never be permanently satisfactory. 
In one sense it would be best to repeal the existing Act 
altogether, and give the motor van men a free hand, 
holding them responsible for damage done to bridges, «ec. 
But, as we have said, if this is done the traction engine 
makers must also be given more liberty, and to this we 
do not think Parliament would be at all induced to con- 
sent. Indeed, we see not the least prospect of any 
legislation in the immediate future likely to help those 
who cannot do what they wish within the existing limit 
of weight. It must be remembered, first, that enthusi- 
astic inventors said that, given two tons for the vans, 
they would be happy. They were taken at their word. 
And, secondly, it is beyond question that vans which 
comply with the law are doing very satisfactory work 
indeed day after day. The whole question turns on the 
character of the road or track traversed. Thus, the 
wood pavement of the London streets is very nearly as 
good as a railway. It gives excellent foothold to the 
wheels, and the resistance vo be overcome is quite small. 
On a soft country road it is by comparison quite great. 
An engine and boiler which would work perfectly in the 
Strand would be brought to a standstill on a wet high- 
way, or a soft parish road ; so that, in point of fact, one 
law for the country and another for the town would be 
wanted. The horse-drawn park Victoria generally 
remains in London, The country house has its own 
vehicles. 

Are we to assume, then, that for the present finality 
has been reached, and that until another Highway Act 
is passed the motor van can have no copious existence ? 
To judge by what has been recently said on the subject, 
this appears to be about the true state of the case. 
Sanguine persons exist, no doubt, who struggle to accom- 
plish what others who have tried say is impossible. (ur 
own opinion is that possibilities have not nearly been 
exhausted, and that, even without any change in the law, 
very useful motor vans can be made. We do not say 
that they will be made. One of the first conditions is, 
however, that the propelling machinery shall possess some 
of the special characteristics of the horse. Mr. Steavenson, 
during last summer’s Conference of the Members of 
the Institute of Civil Engineers, startled his hearers by 
saying that a horse may do work for a short distance at the 
rate not of 22,000 foot-pounds per minute—the figures 
assigned by James Watt—but at the rate of 128,000 foot- 
pounds per minute; and more recent experiments go to 
show that a big horse may, in starting a load, work up to 
not less than 13 indicated horse-power for a few seconds. 
What the motor van wants is an engine of, say, 5 indi- 
cated horse-power on the level, which can for ep 
the load work up to 50-horse power, and for hills and ba 
bits of road do as much as 25-horse power. Such 
result can at once be got from the boiler, provided it holds 
enough water to give out power at the stated rate for a 
very brief period, and will bear forcing for a little while, 
where a short steep hill has to be surmounted. But 
while this is easily enough managed as far as the boiler 
is concerned, it has hitherto been found impossible of 
accomplishment by the engine. The one thing of all 
others needed is a good speed change gear. Dozens of 
them, many full of promise, have been invented. So 
far as is known not one satisfies all the conditions. Here 1s 
a puzzle for inventors. We know that by using a set of 
wheels like that in a crab winch, or an ordinary traction 
engine, the required end may be obtained. All lathes 
with cone pulleys solve the problem in another way. But 
something very different is needed in the motor van. 
Ordinary gearing and ordinary belts are objectionable, 
and although it may be admissible at the foot of a hill to 
stop and put in the slow speed gear, and to stop again at 
the top of the hill to put in the fast speed gear, it is cer 
tainly not practicable to start a heavy load with the slow 
speed and then stop to put in the fast speed. The device 
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‘ t act as a horse does, or nearly as a horse 
requires hen a gear of this kind has been obtained, we 
‘hall be within reasonable distance of the motor van 
millennium. eae 


ROLLING STOCK IN FRANCE, 


} 
Tux locomotive builders were quite unprepared forthe heavy 


hat began to be expressed a twelvemonth ago, and 
iy that the companies will be put to great inconvien- 
z ce through being unable to get deliveries in the time stipu- 
i al For this state of things the companies were themselves 
a blame, since, with the exception of the Nord, none of them 
went to any expense in renewing their rolling stock until they 
were absolutely forced to do so. During the last four or five 
ears very few orders for locomotives and rolling stock have 
given out, despite the growing necessity for equipping 
the lines so as to cope with the steadily augmenting traffic. 
The gross receipts on all the French railways have increased 
from 1,135,000,000f. in 1890, to 1,364,000,000f. in 1898, and yet 
in that same period the number of locomotives has only 
augmented from 9577 to 10,159, the gg coaches from 
92,511 to 26,579, and goods trucks and vans from 255,831 to 
to 973,254. This includes the material for 2400 kiloms. of 
new line, so that the old companies have done very little to 
extend or renew their rolling stock. One or two companies 
are indeed so short of rolling stock that in time of tem- 
ry pressure they are quite unable to deal with the traffic, 
and many of the accidents which have taken place are due 
to the dilapidated state of the coaches and locomotives that 
are then pressed into service. For years past there has been 
an agitation, both in and out of Parliament, to compel these 
companies to equip the lines more thoroughly ; but it was only 
when the approaching Exhibition promised to put a consider- 
able amount of extra work upon them that they seriously con- 
sidered the necessity of spending money upon new material. 
At the beginning of the year the companies placed their orders 
at the same time for an aggregate of 484 locomotives, 2372 
passenger carriages and 9198 goods wagons, all of which had 
to be delivered in the first quarter of 1900. As the capacity 
of the private builders is about 300 locomotives a year, while 
the companies themselves can turn out fifty, it is obvious that 
the production is being worked to its fullest possible limit, 
and the native firms are quite unable to accept any more 
business. The State has therefore had toplace orders for ten 
locomotives in America, the Ouest has ordered ten from the 
Neustadt works in Vienna, and the electric locomotives for 
the Orleans extension in Paris have also had to be procuféd 
abroad. Some of the companies urge that they were unable 
to distribute orders before, as it was necessary to experiment 
with the various types of locomotives in order to select those 
giving the best results, and it was only at the beginning of 
the year that the P.L.M. could place its orders for 240 loco- 
motives, of which a good many will be of the De Bousquet 
compound type. The wagon builders are in much the same 
ition. An order for 160 corridor cars was given out by the 
Nord for execution at the end of last year, but all the vehicles 
have not been delivered even yet. 


THE STRIKE AT CREUSOT. 


For the second time in three months Schneider et Cie. find 
themselves in trouble with their hands, who seem determined 
upon creating as much difficulty as possible. The gravity of 
the situation lies in the fact that Creusot has become quite 
an active centre of militant socialism, and unless the com- 
pany binds itself down hand and foot to the syndicate it will 
never have any peace. The men are fighting for a principle 
which practically means that each is to be his own master 
in the shops. The company is struggling for its liberty, and 
refuses to have anything to do with the agitators who are 
leading the men. As neither side will give way, the work- 
shops are deserted, and the blast furnaces are extinguished, 
so that the furnaces will have to be re-built before work can 
be resumed. This dispute will certainly hasten the project 
which has been before the company for a long while past to 
transfer the works elsewhere. As the ironstone supplies at 
Creusot are running short, Schneider et Cie. have acquired 
property at Cette, where they intend erecting blast furnaces, 
so that they can utilise the ores from Spain, Algiers, and the 
Island of Elba. The manufacture of war material will be 
concentrated at Havre, while it is possible that the lighter 
branches of the business will be carried on in the neighbour- 
hood of Paris. When this takes place Creusot, with its 
10,000 inhabitants, depending entirely for their existence on 
Schneider et Cie., will be abandoned. 


SUBMARINE BOATS. 


_ ASMALL boat of the Goubet class has bzen going through 
ita trials at Toulon lately, and French tacticians urge that as 
it cannot find its way under water, and has only a very small 
range of action, it may be employed at the entrance of a 
port with tremendous effect. Four of such boats, it is said, 
would effectually prevent a hostile fleet from entering. So 
would « number of submarine torpedoes. The four boats 
of the Narval type, which were ordered some time ago, are 
under construction at Cherbourg. Those who do not belong 
to the new schools of naval strategists question the wisdom 
of building vessels of a class which have never yet given 
any proof of their value. 


ABSOLUTE BLOCK AND INTERLOCKING SYSTEMS —According to 
the general report of the Board of Trade oa iy | accidents 
reba the proportion in which the signal and point levers have 

D interlocked on railways is 99°7 per cent. in England, 99 per 
cent, in Scotland, 97'7 per cent, in Ireland, and 99 per cent. for 
the United Kingdom, 

THE RaILWay Servants’ ConGREss.—At a dinner held in con- 
settion with the Railway Servants’ Congress at Liverpool, on 
Vednesday, Mr. S. Woods, M.P., secretary of the Trades Union 
to Ss, In respondi for the ‘* Houses of}Parliament,” referred 
be the legislation which had been passed in the interest of railway 
—_ declaring that if the Railway Servants’ Hours of Labour Act 
ben carried out in the spirit and the letter of the measure, a revo- 
Hew htt be worked in the conditions of service of the men. 
aa Culogised the attempted legislation of Mr. Ritchie, and de- 
the recent the railway companies to victimise 
rT ad, of their servants who had followed the advice of the Board of 
ae e, — thanked Mr, Ritchie for his action in thwarting those 
» In rd to the | Commission, he expressed a 
of * that it would not prove barren of result, like too many inquiries 
bth is charseter, He declared that, like other classes of working 
tion’ Hae way men would not secure their rights without organisa- 
with sven then they would not succeed unless they di away 
My on in their own ranks. There was an easy way to get 
wit returned to the The railway 

men in their Union 8 ibing six 
Year each, could return three members, 
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EXPRESS LOCOMOTIVE, GREAT NORTHERN 
RAILWAY OF IRELAND. 


Ix our impression for Ssptember 8th we give an external 
view, from a photograph, of one of the very fine engines of 
the Achilles class working the passenger traffic of the Great 
Northern Railway of Ireland. In the same impression will 
be found a description of the engine on page 242. Our 
supplement this week gives a section and plan of this engine 
with the dimensions. 


DOCKYARD NOTES, 

In connection with the article upon the Kearsarge and 
Kentucky, in last week’s FNGINEER, attention may be drawn 
to a fairly persistent legend in our service that the Olympia 
once carried small turrets on top of her big ones, but that 
when fired one or more jumped off! The same story has 
also been told of an experimental ship so fitted. 


In the case of the Olympia there seems little evidence, if 
any, that the legend is aught but a yarn, though the result 
is not, perhaps, a quite impossible one. The great objection 
t> the system, apart from the question of the effect of firing 
8in. guns over the man aiming the big pieces below, lies in 
the fact that the two calibres ought to be attacking quite 
different parts of theenemy. If one is right, the other will 


be to that extent wrong. Rate of fire, too, seems likely to | 


produce some curious problems, 


Tuer upper deck of Nelson’s Victory is to be roofed in like 
a depot ship, and a sort of museum and picture gallery 
established there. Some good reason may exist; but many 
people will regret to hear it. 


A NAVAL ps 3 society is in process of formation, and | 
ence will be inaugurated by a “ war,” in | 


a week or two 
which about fifty players will participate, in groups at 


various places. As only one side will be allowed high- | 


explosive shell, and the other will have a monopoly of the 


U 


gyroscope, and the latest type of 30-knot Ccestroyer with 
sinall turning circles will be compensated for by submanmne 
boats cn the other, the ‘“‘war’’ promises to be interesting 
upon some side issues. As the ‘“ Admiralties’’ are unknown 
to each other, and all communications will go through <n 
umpire of almost unlimited discretionary powers, there may 
be some queer happenings. Each player will have one ship 
only to look after all through ; it will be his ‘‘ Admiralty’s ” 
duty to see that he gets coal and ammunition when he nee¢cs 
them. From what we have seen of the “war” map, some 
ships stand a good chance of being stranded in this respect. 
The general idea is a weak concentrated fleet against a 
more power‘ul but more scattered cne. 


Tue Transvaal business is hardly an immediate naval ccn- 
cern, but the Navy is pretty certain to have some share in it. 
At Laing’s Nek in the old war the Navy did splendid service 
with rockets, which shook the Boers a good deal if they did 
no great harm to them. Some memory of this must be at 
the bottom of a proposition that has at least been seriously 
discussed, to send balloons carrying Lyddite arranged to 
explode downwards over Boer positions, and to fire these by 
wireless telegraphy. It sounds wild, but several practical 
men are trying to evolve a workable edition of the scheme. 
Against the more or less undisciplined Boers there is little 
doubt but that a very crude engine of this sort, would be 
potent far beyond the harm it effected on personnel. 


Ir is reported from the Pacific that the wood sheathing of 
the Rurik is in an excessively rotten condition, and that 
some of her armour belt is nothing but wood blocks, which 
ate also rotting. We cannot guarantee the truth of the 
report, but it is not impossible. 


Le Yacht this week reproduces a drawing of all the ships 
we are at present building. There is a superfluity in the 
matter of port anchors, and the barbettes are somewhat 
reminiscent of the battleships one meets in toy shops; still 
there is a fine crowd of ships, and since the French have 
shown signs of restlessness since the Transvaal trouble came 
to a head, this may serve as a useful reminder across the 
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Channel. The following remark may be of interest to the 
gentlemen who always shout for ‘ moderate dimensions.” 
It refers to our cruisers, ‘‘ Leur grande taille leur permettra 
de ne jamais ¢étre génés, quelque soit l’état de la mer.” It 
will probably need a big war, however, before our ‘‘moderate 
dimension ” folk realise the advantages of size. 


Tue submarine boat Morse is alleged to have made some 
very successful trials at Cherbourg in bad weather. The 
French no longer claim for these craft much sea-keeping 
power, it is the blockade which they are to render impossible. 
As, however, it is generally understood that we have already 
decided to drop the blockade for ‘ observation,’’ there seems 
small prospect of the sows marin affecting strategy or tactics 
yet awhile. 


Tue trouble with the French ironclad Bouvet appears to 
lie in tod light foundations to the engines. She is to be 
repaired at Toulon. 


Two 180-ton armoured torpedo boats are building at Havre 
for the French navy. 


Tur Canopus will be commissioned on December 15th. 
The Formidable has got her foremast up; the weight, when 
complete, will be 35 tons. The ironclad-—probably of the 
Peresviet type—to be laid down alongside the Pobieda at the 
Baltic Works, St. Petersburg, will be named Emperor 
Alexander III. One at the New Admiralty is the Borodino. 
Another ship, the Orel, is spoken of as about to be begun at 
Galerini Island, of 13,600 tons displacement ; 6300 is just as 
likely to turn out to be the correct figure. The cruiser of the 
Waryag-—or else Novik type—building at Copenhagen, will 
be named the Boyarin. 


In one of our recent articles on Kronstadt we referred to 
the Khrabry, which lay frozen in at Kronstadt and then 
boasted but a single mast. Since then she has been fitted 
out for foreign service, the light military mast removed, and 
two-pole masts substituted. The vessel is from 1500 to 1800 
tons displacement, and a 5in. belt of Harvey armour on the 
water-line amidships gives her a claim to be called an iron- 
clad. Except for such advantage as she may derive from 
her small draught—13ft. is the maximum—it is difficult to 
see what reason the Russians have for building such a craft. 


RUSSIAN GUNBOAT KHRABRY 


Her armament is feeble, a long 6in. quick-firer (45 calibres) 
aft behind a small shield, and two 8in. in sponsons forward 
also behind very small shields. As usual, the Russians 
cultivate a mystery about these guns, keeping them carefully 
covered up, and implying that they are 9°4°s of 40 calibres. 
They are, however, even when loosely wrapped in tarpaulins, 
no larger than our 9°2’s. On the other hand, they are 
longer than the usual Russian Sin., and are very possibly 
quick-firers similar to those that the Gromovoi will carry. 
The Khrabry has Niclausse boilers and a speed of about 
14°5 knots. The conning tower is placed very forward upon 
the forecastle. This forecastle extends to the sponsons, there 
is open deck aft of these. Just before the mainmast there 
isan enormous chart house. The ship is said to be none too 
seaworthy. Her dimensions are 223ft. long, 41ft. Sin. beam, 
13ft. draught aft and amidships. 


JOHN DONALDSON. 


We regret to have to announce the death, on Wednesday 
morning last, of Mr. John Donaldson, brother-in-law and 
partner of Mr. J. 1. Thornycroft. Mr. Donaldson was born 
at Elgin in 1841, and was in his fifty-eighth year at the time 
of his death. He was educated at the Old Grammar School 
in Aberdeen, but came over the border to serve his time as 
an engineer, being apprenticed in Morrison’s works at New- 
castle-on-Tyne. From this place he went to Carlisle and 
became chief draughtsman at Cowans, Sheldon, and Co., 
Limited, afterwards spending a year at Glasgow University. 
Afterwards he had some experience of naval engineering, and 
was with the fleet attending Lord Napier’s Abyssinian Expedi- 
tion. He was then entrusted with the management and re- 
modelling of the Dum-Dum Ammunition Factory in India 
under General Walker, being afterwards drafted into the Public 
Works Department, in which capacity he prospected in the 
Hazaribagh country for coal and iron, reporting favourably as 
to whether the manufacture of iron should be taken up by the 
Indian Government, which report was made use of when the 
Chota Nagpore ironworks were started. Later on Mr. 
Donaldson was engaged on embanking and improving the 
Hooghly and the Port of Calcutta. It was in India that he 
married Miss Frances Sarah Thornycroft, in 1872, shortly 
afterwards returning to England in order to become partner 
with Mr. J. I. Thornycroft, who had not long started his 
launch building yard at Chiswick. To Mr. Donaldson largely 
belongs the credit of the introduction of fast torpedo boats 
into the English Navy. Foreign Governments had led the 
way, Mr. Thornycroft and his partner having built the first 
vessel of this class for the Norwegian navy in 1873. During 
the years 1877-81 Mr. Donaldson delivered a series of lectures 
on this subject to the Royal United Service Institution, 
which certainly helped materially in the adoption of torpedo 
boats by her Majesty’s naval authorities. He was a great 


believer in Mr. Thornycroft’s water-tube boiler, and on 
behalf of the firm he undertook the absolute responsibility 
for the boilers of her Majesty’s ship Speedy, the first vessel 
in the Navy to be fitted with this class of boiler. 


He was elected an associate member of the Institution of 
Civil Engineers in 1875, becoming full member in 1877, and 
he was also a member of the Institution of Mechanical 
Engineers, and of the Institution of Naval Architects. He 
played a very prominent part during the continuance of the 
engineering strike in 1897. His firm was one of the first to 
suffer in consequence of this movement, and he was foremost 
in instituting the London Association of Engineering Em- 
ployers, the firm stand made by which was ultimately 
responsible for the ending of the strike, and in the saving of 
many establishments from ruin. He was still a vice-president 
of this Association when he died, and at the time of the strike 
he was one of the two representatives from London on the 
Federation Board. He was also selected as one of the four- 
teen representatives to meet the Amalgamated Society of 
Engineers, when the strike was nearly at an end. It is said 
that the heavy work which this strike compelled him to 
undergo was largely instrumental in hastening Mr. Donald- 
son’s death at such a comparatively early age. His death 
robs the engineering profession of one of its most worthy 
representatives. He was widely known, and as widely 
respected and admired, and his loss will be deeply felt by his 
large circle of friends and acquaintances. 


PNEUMATIC TUBE FROM THE GENERAL POST 
OFFICE TO EUSTON. 

Sour few of our readers may possibly remember that about 
forty years ago there was constructed an underground tube 
by means of which it was intended to convey the mails 
destined for despatch by the London and North-Western 
Railway from the General Post-office to Euston. Mr. 
George Threlfall has for some long while been devoting his 
attention to the rehabilitation and re-use of this tube, and on 
Wednesday evening, at a meeting of the Langbourn Ward 
Club, he read a paper in which he described this old en- 
gineering feat, and detailed the proposed use to which he 
suggested it might now be put. He laid no claim to being 
the discoverer of this tunnel. Its existence had come to 
his knowledge, and what he did claim was that having 
heard of this he realised its value, traced out where 


it went, and then discovered a present use for it. 
The tube in question ran from the sorting-room of 
the General Post-oftice, by way of Newgate-street, 


Holborn, New Oxford-street, Tottenham Court-road, Hamp- 
stead-road, Drummond-street, and under Euston Station to 
Seymour-street, where the station was under the parcels 
arrival shed, and thence to the Northern District Office in 
Eversholt-street. This was a distance of about 2} miles. 
The tunnel, or tube, was of oval section 4ft. high and 4}ft. 
wide. It was made up of cast iron sections lin. thick. The 
company which originally started the project was founded in 
1859. One of the reasons why this method of con- 
veyance is not now working was because there was such 
a large amount of leakage, and that there were other 
mechanical defects; as a fact, the tube was exhausted by 
means of a large fan working just off Holborn. It, 
however, required machinery of larger capacity than 
that installed in order to ensure the desired speed being 
attained. The expenses of working were too heavy to 
justify the scheme being worked. The inefficiency of the 
system was very great—so much sv that no difference 
could be detected in the engine-house whether the cars were 
running in the tube or not. The consequence was that it 
had fallen into disuse, and had remained closed for all these 
years. One point, not touched upon by Mr. Threlfall, but 
which nevertheless had, so we have been informed, a very 
serious bearing upon the working of this tube scheme in the 
old days, was that the mails were delivered with such 
rapidity that the receiving-rooms got choked. Later 
and better arrangements have most probably done away 
with this drawback; or, if they have not done so already, 
they could no doubt be easily re-modelled in the light 
of past experience, and we do not consider that this 
is a valid reason to bring forward as affecting any 
future working of the tube. Mr. Threlfall suggests the use, 
not of compressed air, or of a vacuum, but of electricity. 
This had suggested itself to him as the proper source of 
power to use, and having got thus far he proceeded to make 
a number of inquiries. We know that he has been engaged 
on his investigations for a long time. As a fact, he has been 
at work for some three years or more, and has had to over- 
come a large number of obstacles. The tube had been closed 
for so long that all records and plans of it seemed to have 
been lost. At the end of eighteen months’ inquiry he had 
come to the conclusion that the plans were neither in the 
hands of the Government, the parishes through which the 
tube had passed, nor of the contractors who had constructed 
the tube; not a single plan could he find which showed the 
exact route of the tube with its curves and elevations. Having 
exhausted this line of investigation, he proceeded tointerrogate 
all the people whose names he had heard mentioned inconnec- 
tion with the work. One of these was the late Mr. Latimer 
Clarke, F.R.S., who was one of the original joint engineers. 
No information could be obtained from this source. All his 
set of plans having reference to the matter had been destroyed 
by Mr. Latimer Clarke in 1891. Mr. ‘Yhrelfall then sought 
out Mrs. Rammell, the widow of Mr. J. W. Rammell, who 
with Mr. Clarke had been joint engineers, and from whom the 
idea of the tube had emanated. Mrs. Rammell was in posses- 
sion of a large number of plans which had belonged to her 
husband, and with the aid of these and of the information he 
already possessed he was enabled to trace the extent and 
direction of the tube, and to discover the position of its 
entrances. It exactly suited the purposes which he had in 
view. It then became a question of getting it into the 
possession of himself and his friends. He then obtained 
possession of the prospectus of the original company, ani 
found that this body had large powers and possessed special 
rights, granted by Acts of Parliament, which enabled it to 
open all streets and to do all that was necessary to lay down 
and keep in repair its tubes for the purpose of despatch to 
any part of London. The surviving directors and share- 
holders were interviewed, and agreed that if the company 
were reinstated in legal form they would grant a lease to 
work the tube for 99 years. It now appeared that the Post- 
office authorities, when approached upon the question of the 
opening up and re-use of the tube for its original object, were 
personally ready to give the matter their careful attention and 
qualified support. At the same time they did not definitely 
commit the Treasury by making positive statements. This, 
however, was sufficient for Mr. Threlfall and his friends, who 
thereupon commenced practical investigations into the then 
condition of the tube. When the tube was originally worked 
there were several stations. Only one of these remained open— 


that in Seymour-street. It was through this that ent 
was obtained to the tube. It was found that a short aie 
tance northwards from this place the tube had been beickaa 
up. The workmen who put the brickwork in, however _ 
sought out, and these remembered that the tube, when th 2 
bricks were put in, was in perfect condition in this directj “4 
right up to its termination in Eversholt-street, The 
remainder of the tube was, generally speaking ra 
perfect condition. Under Holborn Viaduct, however 
it was full of water, and had been built up in severa 
places. The St. Pancras Vestry had for a portion of th 
distance carried their electric mains in it, and had 
built up a wall to prevent them from being approached from 
other parts of the tube, and in one place a brick wall had 
been built through it to support a sewer. There seemed no 
reason to doubt that the tube could be without difficy: 
reinstated and the mails once more be carried from thy 
Post-oftice to Euston and vice versd. This was the present 
proposal. The cars would be controlled from a central 
station, and no drivers would be used, the tubes being tog 
small. At the central station an indicator would tel] the 
precise position of a train at any moment, and from this 
oint an operator could quicken or reduce its rate or Teverse 
its direction at will. The proposed speed is from thirty to 
forty miles an hour. 


SOCIETY OF ENGINEERS, 


Ata meeting of the Society of Kngineers held at the Royal 
United Service Institution, Whitehall, on Monday evening, Octo. 
ber 2ad, 1899, Mr. John C, Fell, President, in the chair, a paper 
was read by Mr. J. Bridges Loe, M.A., on ‘‘ Photographie Sur. 
veying.” 

In introducing his subject the author referred to the early 
history and literature of photo-topography, and to some of the 
most important surveys ¢ffected with the aid of photographs, 
He then enunciated the chief causes which had impeded the pro. 
gress of metrophotography as applied to surveying in this and 
other countries. The author then proceeded to criticise and dis. 
pose of these hindrances, which he showed no longer existed, He 
then set out in detail the special advantages of the photographic 
method, Amongst these advantages are: (1) A more complete 
and accurate record than can be obtained by any other means; 
(2) saving of time in the field ; (3) ability to take full advantage 
of short clear interludes in unsettled weather ; (41) special ad- 
vantages for military purposes in an enemy’s country ; (5) utility 
for travellers rapidly traversing a country; (6) usefulness for 
degecting geological and physiographical changes; (7) economy 
in operation, 

The author then passed in review the various kinds of photo- 
topographic apparatus which had been designed and constructed, 

inting out the distinctive features of most of the best known 
instruments, He stated that spherical projection had been pro- 
posed on account of its theoretical advantages, but he pointed out 
that it had never been brought into use in consequence of practical 
difficulties. | Cylindrical projection had also been proposed and 
tried, with the result that while fairly satisfactory panoramic views 
had been obtained, cylindrical projection had not been found suit- 
able in practice for serious survey work, He observed that all the 
best photographic survey work everywhere bad been done with 
plane projection instruments. It was pointed out that the instra- 
ments used for photcgraphic — might be exceedingly 
simple, consisting of nothing more n a good fixed focus box 
camera and lens with level ing screws and levels, and marks inside 
the box to indicate the termination of the horizon and principal 
vertical lines. 

The Canadian surveys, which the author said were among the 
best, had been effected by the aid of very simple instruments 
supplemented by theodolites carried separately. On the other 
hand, instruments might be very complex, like most of the con- 
tinental forms, which were really photo-theodolites, the camera and 
theodolite being combined in one instrument, It was pointed out 
that nearly all photo-surveying instruments were designed to be 
used with the optic axis always horizontal, the Italian military 
instrument and Koppe’s being exceptions to the general rule. 
The author then explained that until he introduced his improve- 
ments in photogrametric apparatus, all such instruments, without 
exception, whether simple or complex, yielded nothing but ordinary 
photographs, with marginal marks to indicate the terminations of 
the principal vertical and horizontal lines, which had to be ruled in 
afterwards by band. 

The author then proceeded to describe the improvements made 
by him, and which were designed to facilitate the subsequent 
interpretation of the photographs. Those improvements consist of 
certain mechanical —— inside the camera for securing an 
automatic record on the face of every picture taken of the horizon 
and principal vertical lines ; of the compass bearing of the optic 
axis or principal plane ; of a scale of horizontal angles applicable 
to all points visible in the picture; and of memoranda of useful 
information relating to the particular picture. The author then 
described the method of ting a photographic survey and of 
plotting maps from survey photographs. 


Continuous Brakes.—The continuous brakes return laid before 
Parliament for the helf-year ended December 31st last shows that 
the number of vehicles fitted with brakes complying with some 
or all of the conditions laid down in the requirements of the Board 
of Trade amounted, at that date, to 95 per cent. of the number 
in use, and that the number of vehicles fitted only with pipes and 
connections amounted to 4 per cent. 

City oF Lonpon CoLLeGe.—On Wednesday, 4th inst., the City 
of London College Science Society held its first meeting of the 
session, when Professor Henry Adams, M. Inst. C.E., delivered his 
presidential address. As one of the original founders of the 
Society, he had taken great interest in its progress, and succeding 
such well-known men as Sir John Lubbock a./i Professor Logan 
Lobley, he hoped to maintain unimpaired the re atation the Society 
had achieved. After giving some statistics of the science work of 
the college, he proceeded to give an account of the development of 
marine engineering and steam navigation from the time when 
steam was first applied to propulsion, in the ye 1543, to the 
launch of the Oceanic in the present year, and by means of 
diagrams showed several interesting comparisons. ‘The entire 
tonnage of the world in ships amounts to between 27 and 28 million 
tons, of which 20 million tons are propelled by steam, and (ireat 
Britain owns nearly 12 million tons out of the 20. Concluding, he 
said the young marine engineer of the present day has larger 
problems to face than his forefathers had, but he has also larger 
opportunities of arming himself for the fray. The last generation 
had chiefly to rely upon common sense and the results of its own 
personal experience, which made it observant of facts and di:- 
trustful of theory ; the present generation finds nearly every- 
thing reduced to rules and formulie,and is apt to look upon 4 
college course as containing all that it is necessary to know. In 
his opinion the practical side of engineering can only be learnt in 
manufacturers’ workshops under bread-and-butter conditions, and 
the colleges should con‘ine themselves to theory, which can be im- 
parted in evening lectures and class work. ‘The working hours 


may need some further modification to produce the best result, 
but where overtime is not required there ought to be no difficulty 
in a healthy lad giving three or four evenings per week to study, 
and yet make full 


time at the shops under the present régimes 
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RAILWAY MATTERS. 


electric tramway is now in operation between Cannes 
and Mentone. This tramway owes its origin to English enterprise, 


Or the 245,288 miles of railways in use in the United 
states in 1898, 220,803 miles had steel rails, and 24,435 miles of 
jron rails. 

Viren thousand eight hundred and fifty-two miles of 
ailways in Russia are operated by the Government, and 9114 
wiles by public companies, 

Tus first electric locomotives exported from the United 


mn recently shipped from the Baldwin Works to Japan. 
weigh tons each in working order. 


purine last year 504 servants were killed and 4149 
; iared on the railways of the United Kingdom. These figures do 
o)"nclude 38 killed and 8830 injured in accidents in which the 


i 
movement of vehicles was not concerned, 


Uv Sunday last the Belgian Syndicate officially assumed 
control of the working section of the Luhan Kailway, between Luk- 
kou-chau and Pao-ting-fa, which has hitherto been worked by the 
Chinese Northern Railway Administration, 


Tue dividend paid on the total share capital of the 
railroads of the United States last year was greater than in any 
ear since 1893, namely, 1°68 per cont. Tho gross earnings per 
railroad amounted to 6771 dols., and the net to 2111 dols, 


A sgniks of experiments has been recently carried out 
under Prof, Carus-Wilson’s direction on the three-phase railway 
connecting [bun with Burgdorf, with the view of ascertaining the 
ability of polyphase motors to accelerate heavy trains on ordinary 
lines. 

Ox Monday, Mr. J. F. 8. Gooday, late general manager 
of the London, Brighton, and South Coast Railway Company, took 
office as general manager of the (ireat Eastern Railway Company, 
in place of Sir William Birt, who has retired and joined the 


board, 

ARRANGEMENTS are said to have been completed with 
the Russo-Chinese Bink for a loan of 1,200,000 taels for the con- 
struction of the Lung-chau-Nan-ninog-fu Railway. Half the 
amount will be paid immediately, and the remainder when 


required. 

Tax President of Section VIII. of the Russian Imperial 
Technical Society has just presented a petition to the Ministry of 
Ways of Communications, for the grant of a subsidy of 6500 roubles 
to be employed in publishing a journal bearing the title, She/esnodo- 
voshnoye Dyelo, or Railay Matters, 


Tux proposal to extend the narrow-gauge Southwold 
Railway to Lowestoft by way of Keydon, Henstead, Wrentham, 
and Kessingland, is receiving some local support. The cost of the 
pro extension to Lowestoft to a position in the town near the 
Great Kasten Railway station is estimated at £74,000. 


A Revter’s cablegram from Buluwayo states that a 
party bas been sent to the Zsmbesi to find the best spot for a 
railway bridge. The line for the railway to the (iwelo River is 
coasidered unique, as it runs practically the whole way along a 
watershed ; consequently no danger from floods is to be appre- 
hended. 


Taxinc the three leading Scottish railway companies 
and the twenty-two principal E aglish lines, the accounts for the past 
six months show that with 9,659,000 more train miles—an increase 
equal to 5:8 per cent.—the twenty-five companies paid £400,000, 
or 23 per cent., more for their coal, and £250,000, or 10°8 per cent., 
more tor wages in the locomotive department. 


Tue construction of a light railway through the Isle of 
Sheppey will shortly be commenced. The starting point will be at 
Queenborough, on the London, Chatham, and Dover Railway and 
le terminal station at Leysdown, with intermediate stations at 
Fowler's Corner—near the halfway houses—Minster, and East- 
—_ The new line wiil, it is expected, be completed in twelve- 
months, 


Tae Great Western Railway Company has found it 
necessary to construct a new loop line between Oxford and 
Wolvercote Junction with a view to dealing more expeditiously 
with the goods trattic, The new line will be about 2§ miles in 
extent, Lt will commence where the Worcester branch meets the 
dg at Wolvercote, and will extend parallel with it as far as 

xford, 


Tue wain line of the Orleans Railway Company into“ 
Paris is being prolonged into the Quai d’Ursay, a distance of 2} 
miles, nearly two miles of which will be in tunnel. Steam loco- 
motives wili continue to haul the trains to the Austerilitz Station, 
whence electric locomotives will be used. The three-phase current 
at 5500 volts will Le generated at a station over three miles dis- 
tant from the Quai a’Orsay. ; 


Tue total number of deaths and injuries to passengers 
from causes other than accidents to trains reported in 1898 was 128 
killedand 1238 injared, as against 115 killed and 1315 injured in 1897. 
When all classes of accident on railways are taken into account, 
only one passenger is killed in 6,947,131 passenger journeys, and 
caly one in 568,402 is injured. Season ticket holders’ journeys are 
hot included in these figures, 


Tue returns of the accidents on Indian railways for the 
twelve months ended in December last show that with an increase 
of 1619 miles, or 8°19 per cent., in the mean mileage, and of 
6,010,659 miles, or 8:25 per cent., in the train mileage run, the 
humber of accidents to trains, rolling stock, permanent way, &c., 
shows an increase of 769, or 16°59 per cent,, as compared with the 
average of the previous three years. 


Tax number of passengers killed and injured by acci- 
dents to trains on Indian railways, &c., were 6 and 66, respectively, 
against an average of 18 and 86 during the previous three years ; 
While the passengers killed and injured from other causes than 
accidents to trains, &c., were 63 and 188, respectively, against an 
werage of 63and 191. Out of a total of 150,567,899 passengers 
travelling, there were 69 killed and 254 injured. 


AT a meeting of the Glasgow and District Subway 
pr. 744 held recently, Mr. John Wilson, M.P., raised the ques- 
— cable repairs and renewals, and of the adoption of electric 
E ction. He thought the directors should consider the adoption 
a rrr motive power other than cable haulage. He said the sum 
Th ca which had been paid for repairs, would go a long way. 
least £: a year, which would pay 
the driving power, capital required for introducing electricity as 


wae Tuesday last the Duke of Devonshire cut the first 
shire. “ight railway which is to be constructed in North Stafford- 
a — North Staffordshire Railway Company have projected 
pt ine of full gauge running from Leekbrook to Waterhouses 
he ranching on the way to the Caldon quarries, The light rail- 
A shich wil be of 2ft, 6in. gauge, will run from Waterhouses 
for _ End, a distance of over nine miles, The capital required 
‘Treasucy Lay is £35,000, £10,000 of which is given by the 
Count xf an equal sum being advanced on easy terms by the 
ina y Vouncil. The landowners have in most instances taken up 
hares the price of the land required for the line, 


NOTES AND MEMORANDA. 


From a paper recently read on tests of Portland 
cement after being submitted to contact with sewage, it appears 


MISCELLANEA. 


THERE are valuable salt deposits on the island of 
Walney, and a thousand workmen’s dwellings are shortly to be 


= the strength does not increase so rapidly in age as in 
water. 


Tue highest observatory in Germany is now com- 
pleted. It is situated on the Schnee Koppe, the highest summit 
of the Silesian Mountains, at an elevation of 5216ft. It will be 
managed as a Prussian State Institute. 


Tue Odessa correspondent of the Times states that 
near the town of Berdiansk, in Taurida province, a rich fountain of 
naphtha has just been struck. This discovery, it is believed, will 
bave an enormous effect on the value of the oilfields, 


TuE first attempt at the spinning of cotton by the aid 
of hydraulic power was made in 1790 at the Falls of Pawtucket, 
Rhode Island, in the United States. In the following year 
William Pollard’s newly-invented water spinning frame was erected 
near Philadelphia. In 1793 the “Old Slater Mill” was built at 
Pawtucket, and was the first successful cotton mill construction 
and operation in America. 


Tare is telephonic communication between St. Peters- 
burg and Moscow. The line follows the route taken by the 
Nicholas Railway, a distance of 412 miles. The wire is said to be 
the longest in Europe. In the Grand Duchy of Finland the tele- 
phone system is largely developed, nearly all the towns in it being 
inter-connected. In the towns espeviall teleph is largely 
used, owing to the low rates existing for its establishment and use, 


Durine September Scotch shipbuilders launched 42 
vessels of about 47,816 tons gross, against 25 vessels, of about 
41,350 tons gros3 in August, and 27 vessels, of about 42,037 tons 

ross in September last year. Tor the year so far there have been 
aunched in Scotland 256 vessals, of about 357,526 tons gross, 
against about 316,300 tons toe in the corresponding period of 
last year, 229,670 tons in 1897, 235,949 tons in 1896, and 287,088 
tons in 1895, 

Tue natural gas supply of Indiana, U.S.A., is said to 
be diminishing both in pressure and volume. During the last 
five years all pipe lines have been extended towards the heart of 
the field, and thiscentre is now reduced to less than 150 square 
miles in area. In this area the pressure has been reduced from 
264 Ib. in 1895 to 181 lb, in 1898 ; and the average rock pressure 
of the entire field, which was 191 lb. in November, 1897, was only 
173 1b, in November, 1898. 


TuE official mineral statistics of Bosnia and Herzegovina 
show that last year the production comprised, in metric tons :— 
Copper ore, 3785; iron ore, 58,532 ; chrome ore, 458 ; manganese 
ore, 5319 ; zinc ore, 10; iron pyrites, 240; brown coal, 271,183; 
salt, 14,496 tons, The metallurgical production included also in 
metric tons :—Quicksilver, 4 ; copper, 148; pig iron, 15,336 ; cast- 
ings, 941 ; open-hearth ingots, 8669; malleable iron, 8510 tons. 
Tne number of miners cmployed was 3910, 


A WATER-DRIVEN electric plant is proposed in Brazil to 
obtain 16,000-horse power from the Tiete River, and transmit 
it electrically to the city of San Paulo, twenty-four miles distant. 
A masonry dam 1000ft. long and 35ft. high will be built, and the 
water will be conducted by a steel conduit 12ft. in diameter and a 
half mile long to the turbines, The electric transmission is to be 
at 2),000 voits, three-phase, and the current will be used by a 
company which owns 104 miles of street railway in San Paulo, 


From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 558 
vessels of 1,347,549 tons gross under construction in the United 
Kingdom, at the close of the quarter ended September 39th last. 
533 ships of 1,342,3°5 gross tonnage were steamships, and twenty- 
five of 5164 gross tons were sailing vessels. On the same date 
there were eighty-two warships of 412,980 tons displacement under 
construction, sixty-eight being in the hands of private firms, and 
fourteen in the Royal 

A Town in Pennsylvania has an electric supply station, 

which, until recently, had been driven by a steam plant, the boilers 
being fired by natural gas. The boilers are now given up, and 
the gas is used directly in engines, three of 125-horse power, 
and one 200-horse power. The Westinghouse Company, which has 
supplied the engines, guarantees the consumption of gas not to ex 
ceed 13 cubic feet per brake horse-power per hour, as compared with 
about 52 cubic feet on the former system, An air compressor, 
driven by a small gas engine, charges air reservoirs p' below 
the engine-room, which furnish the compressed air for starting the 
larger gas engines, 
* Furr made from compressed peat is being successfully 
manufactured at Stratford, Ontario. The peat is obtained from a 
swamp 40,000 acres in area, which varies from lft. to 20ft. in thick- 
ness, It is cut and air-dried, then pulverised, through a 
picker and to a hopper, which automatically feeds into a 2in. steel 
tube l5in. long. The pulverised peat is forced through this tube 
by pressure and formed by dies into cylinders 3in. long, and almost 
as deuse as anthracite coal. It weighs 83lb. per cubic foot, as 
compared with 731b. for bituminous coal and 93 |b. for anthracite. 
It has been tested in locomotives, showing a thermal value of 
100 lb. of peat, equal to 95°15 1b. of coal. 


Dvurtine last month, English shipbuilders put into the 
water 29 vessels, aggregating about 93,140 tons gross, against 21 
vessels, of about 65,263 tons gross in August, 30 vessels, of about 
58,572 tons gross in September last year, and 20 vessels, of about 
31,566 tons gross in September, 1897. For the nine months 
English builders have launched 224 vessels, of about 634,460 tons 
gross, as compared with 255 vessels, of about 624,108 tons gross, 
in the corresponding period of last year, and about 448,882 tons 

s in 1897. One steamer, of 11,850 tons gross, was launched at 
Beitast last month, For the year so far there have been launched 
of about 1,067,143 tons gross, 

tons gross, for the first nine 


in the United Kingdom 487 vesse 
against 535 vessels, of about 1,019, 
months of last year. 


Tue Nicaragua Canal Commission made investigations 
of the climate of Nicaragua in 1898, One of the most remarkable 
characteristics of this State is its rainfall, and the radical differences 
in the fall on the east and west coasts. At Greytown, on the Rio 
Deseado, and other points near the Atlantic, there is no definite 
dry season. On the Pacific coast there is no rain from January 
until the middle of May, when the rainy season begins, after 
which it is subject to violent downpours, the precipitation for a 
single day observed at Brito, on the 23rd day of May being 
5°06in, The annual rainfall at Greytown, as deduced from the 
mean of four years’ observation, is about 250in., while that at 
Bluefields is only about 90in., at Port Limon somewhat less, and 
at San Jose de Costa Rica about 68in, 


An American journal contains an account of a novel 
means of destroying a wooden bridge by electricity. The bridge 
consisted of three spans with a 70ft. draw over a navigable stream, 
the total length of the bridge being 735ft. Each span of the 
bridge was composed of nine chords of three timbers each, and by 
cutting these twenty-seven sills simultaneously the spans dropped 
into the river between the piers, This cutting was done by burning 
through the wood by loops of iron wire made red-hot by an 
electric current. The timbers were of yellow poplar, Yin. square, 
Weights were fastened to the bottom of each loop to pull it down 
as it burned through the timber. Alternating current at 50 
volts was used. One span was wrecked at a time, 1h, 40 min, 
being required in each case from the turning on of current until 


the fall of the span, 


Some excellently arranged tin-plate works are said to be 
still in evidence at the cradle of the industry in Bohemia, Moravia, 
and Styria. 

Durcu Guinea is being prospected by a syndicate with 
a view to the construction of a railway between Paramaribo and 
the gold districts of the Upper Surinam. 


‘Tue surveyor of the Chelsea Vestry has recommended 
this body to advertise for three motor dust vans, one to be 
delivered in four months, and two withia six months, 


THERE is an ever-increasing demand at Moscow for 
electrical machinery, both for power transmission and lighting pur- 
poses, but all the orders go to Germany and Switzerland. 


Tue Odeon Theatre at Buenos Ayres is warmed by 
electricity. This is not the first theatre to be so treated, but 
very few large public buildings have been warmed in this manner. 


TurouGH the death of the late Sir Edward Frankland, 

eigate, Surrey, has passed into the hands of Dr. Percy Frank- 
land, FRS., ke. 

Ir is claimed that a Krupp plate of the new metal with 
which the Russian battleship now building in Cramp’s shipyard is 
to be fitted, when tested was proved to be 50 per cent, superior to 
the best Harveyed steel plate. 


Tar Merchant Service Guild have been informed by the 
Board of Trade that the new International Code of S‘gnals will 
shortly be issued, and that embodied therein will be a system of 
night signalling at sea, based upon the Morse principle. : 


St. BosweE ts is making application this autumn for a 

Provisional Order for electric lighting. The town of Kelso has a 

which includes the running of an electric tram from the 

town to the station, Hawick and Galashiels have also schemes 
under consideration. 


THE British Association of Draughtsmen is making 
rapid progress. More than 100 members have now been enrolled, 
and branches have been formed at Manchester and Newcastle, 
The secretary, Mr. J. Gillaird, has taken offices at Howard House, 
Arundel-street, Strand. 


Tar Russian Ministry of Marine has just assigned 
the sum of eleven million roubles for the purpose of developing 
Port Arthur. Among the works about to * carried out will be 
that of deepening the harbour channel to 32ft. Two jetties are 
also to be constructed. 


THE Ozeanic arrived in the Mersey from New York on 
the 28th September at 2 p.m. She made the passage from Sandy 
Hook light-vessel to Queenstown in six days one hour and thirty- 
nine minutes, or an average speed of 19°24 knots. Tne average 
speed on her outward voyage was 19°57 knots. 


Tue new Castle liner Kinfauns Castle left Southamp- 
ton on Saturday on her maiden voyage to the Cape. She is 532ft. 
long, 50ft. in breadth, and 38ft. deep. The Kinfauns Castle has 
accommodation for 300 first, 160 second, and 220 third-class passen- 
gers. Her engines are capable of indicating 10,500-horse power. 


A NEW experiment is being made in lighting the fairway 
from Spithead into Portsmouth harbour. For some time an oil 
lamp for buoys, with automatic flashing and feeding apparatus, has 
been employed, the lamp containing enough oil to serve for a 
month, This was made by Wighams, who have now had a buoy 
specially built, and is at present on trial in the harbour. 


THe General Purposes Committee of the Barrow 
Town Council report that the Furness Railway Company, Vickers, 
Sons, and Maxim, and the Corporation are considering a joint 
scheme for the construction of a bridge to Walney, and that the 
railway company is having plans —- for a railway and 
‘ehicdee bridge, which will shortly submitted to the Cor- 
poration, 

Tue British Consul at Moscow states that mill engines 
which ten years ago were supplied exclusively by Great Britain, 
are now bought largely from Switzerland. The Swiss engines are 
no cheaper than the British, but rather dearer, and the reason they 
are preferred is because the buyers assert that they are more 
economical in their consumption of steam, and show better finixh 
than either British or German engines. 


Tue great stumbling-block to the introduction of 
agricultural implements in the province of Angora, in Turkey, says 
a consular report, has been the apathy of the peasants themselves, 
who have a rooted disinclination to alter their methods in any 
way, and the not entirely unfounded objection that should 
the slightest accident occur to one of these implements it becomes 
immediately useless owing to the impossibility of effecting the 
necessary repairs. 

Tue project for the construction of another lock on 
the Thames seems to be gaining shape. The Hammersmith Vestry 
have agreed to contribute £29,995 to the construction of a new lock 
on the Thames below Wandsworth. The total cost is estimated at 
£220,000 of which it is hoped that the Thames Conservancy and 
the London, Middlesex, and Surrey County Councils will between 
them raise half, leaving the other £110,000 to be raised by the local 
authorities of Fulham, Hammersmith, Putney, Wandsworth, Chis- 
wick, Brentford, Isleworth, Barnes, Mortlake, and Kew, 


Wuew tin-plates were first made they were hammered 
out of blooms. The next stage of the industry was the rolling 
process, in which the raw material consisted of either coke or char- 
coal blooms made in knobbling fires. When charcoal pig iron was 
used it was generally refined in a run-out fire, and then run 
in a molten state to the knobbling fire. The blooms when 
they came out of the knobbling fire were put under a large 
hammer to further refine them by the hammeri i They 
were then reheated in a heating furnace, and rolled into bars in a 
bar mill. 


Tur Electric Lighting Committee of York hope to be in 
a position to supply electrical power about the end of November. 
It is proposed to adopt the rebate system in charging for the 
energy supplied to consumers, in preference to charging a uniform 
price of so much per unit. According to this system the charge 
the Committee will make will be 7d. per unit for the first hour's 
consumption, and 3d. per unit for every succeeding hour, calculated 
to average 5jd. per unit, The charge for ‘* power” will be 3d. 
per unit, For meters registering over 200 eight-candle power lights, 
a special charge will be made. 


On account of the recent heavy rains the valley of the 
river Nidd above Pateley Bridge, in Yorkshire, has been in a state 
of flood. For the past six years a compensation reservoir has teen 
in course of construction in connection with the Bradford water- 
works, The embankment is practically finished, and in it two 
culverts have been made, into which the valves will be fitted. These 
culyerts have taken all the water running down the river, Lut 
owing to the very heavy rains during tke past few days have been 
insufficient to cope with the extra quantity, which was backed up 
for over two miles, forming a. large expanse of water, and giv.ng 
some idea of the capacity of the reservoir when finished. 


9 

‘ance 
cked 

Were 
| the 
ction 

The 

in 

eVer, 

eral 

the 

had 

tom 

had 
l no 
ulty 

the 

sent 

tral 

too 

the 
this 

Tse 

y to 
yal q 
to. 
per 

ur- 
rly 

he 
r0- 
nd 
is. 
le 
ic 
te 3 
ge 
d. 

y 

4 
n 
4 


356 


THE ENGINEER 


6, 1899 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE THERMAL EFFICIENCY OF STEAM ENGINES. 


Srr,—As uo one else has taken up the challenge in your article 
of the Ist instant, I venture to ask if you quite a the 
standpoint of the Committee. After excluding the condensing 
plant, for reasons which seem adequate to many of us, and which 
were, indeed, admirably stated in your article, the Committee 
gives the thermal efficiency simply as the ratio between the work 
done on the pistons, expressed for convenience in heat units, and 
the energy—‘ resilient ” or otherwise, but also expressed for con- 
venience in heat units—either used or wasted by the engine. A 
certain part of the heat rejected in the exhaust cannot be regarded 
as wasted, for it is available for other necessary purposes, outside 
the engine, though still forming a part of the cycle to which the 
engine belongs. Credit is therefore given to the engine for that 
= of the rejected heat, viz., for the water heat in the exhaust. 

‘he cycle assumes that the water wi!l be used over again, and, as 
a fact, it is so used in surface-condensing engines, and whatever 
heat remains in it is, or, with perfect arrangements, ought to be, 
restored to the boiler. If the engine is non-condensing the same 
fiuid cannot be re-used, but the heat in it can be transferred to 
the new feed-water which takes its place. In practice it often is 
so transferred by a feed-heater, and if there is loss in the process, 
so that all the water heat rejected is not recovered, that is only a 
loss due to the imperfection of material, and is on all fours with 
the engine losses due to the same cause. Whether a part of the 
water heat rejected is lost through the imperfections of the feed- 
heater, or whether the whole of it is lost through the absence of 
the feed-heater altogether, the engine ought not to be debited 
with that portion of the exhaust heat which in theory ought 
to be, and which in practice largely is, restored to the boiler. 
Charge it, as the Committee recommends, with the heat it either 
uses or wastes ; not with that which the people in the boiler-room 
—_— or fail to make use of when the engine offers it back to 

em. 

The heat actually supplied from an external source, ¢ ¢., from 
the coal bunker, in order to make the steam sent into the engine, 
may be that required to make it out of feed-water at 60 deg., but 
if so, it only shows how bad are the boiler-room arrangements, 
As a fact, the boiler-room has waste heat of its own in the fiue 
ang adequate to raise the feed, not only to exhaust temperature, 

ut far above it, so that in no case is there reason for debiting the 
engine with any of the heat put into the feed-water below exhaust 

emperature. 

With regard to stopping the engine test at the beginning of the 
exhaust pipe, surely even a less intelligent driver than the one you 
describe may understand the advantages of gauging the merits of 
his engine by a standard which does not fluctuate with the perhaps 
daily changes in the quality or temperature of the injection water. 
A thermometer, or a manometer, on the exhaust is not hard to 
apply, and the driver may occasionally learn from it some interest- 
ing facts as regards either his exhaust ports or his exhaust 
pipes, 

Unless ‘‘ resilient energy ” is to be expressed in some new unit of 
area of » v diagram, to an arbitrary scale, it is hard to see how it can 
be better stated than in heat units. Resilient energy is motion of the 
molecules ; so is heat. THE ENGINEER itself, in the same num- 
ber as the article referred to, affords a capital illustration of the 
value of the Committee’s recommendation to express the economy 
of an engine in B.T.U. per indicated horse-power, instead of in 

unds of steam—a recommendation which your article is particu- 

arly severe upon. In the letter of Mr. Vreedenberg, on page 215 
—and in the advertisement on page xix.—it is stated that a 
Schmidt engine, with superheated steam, used only 8°81b. of steam 
per indicated horse-power per hour. Involuntarily I compare this 
with the 12°4 1b., which is the best well-authenticated result from 
a certain engine—using saturated or slightly wet steam—in which 
I take a particular interest. Little more than two-thirds the con- 
sumption, one is inclined to say, and one begins to feel that all 
existing engines are obsolete. But let us apply the Committee’s 
method of calculating. What is the heat, not the ‘‘steam,” sup- 
plied to the Schmidt engine’ The pressure is not given, but 
assume it to be 160 lb. above atmosphere. Each pound of steam 
saturated at that pressure contains 1195 B.T.U. Upon the usual 
assumption as to the specific heat of steam, superheating to 
400 deg. Cent.—752deg. Fah.—raises the tota] heat to 1378 B.T.U. 
If the temperature of exhaust be assumed at 130 deg. Fah., the 
heat units rejected are 98 per lb.; the difference, the heat to be 
debited to the engine, is (1378 — 98) x 8°8 = 11,264 B.T.U. per 
indicated horse-power. The engine which used 12°4 lb, of satur- 
ated or slightly wet steam took steam also at 180 lb. pressure, and 
exhausted at 130 deg. Fah.; it therefore received—net—13,640 
B.T.U,. per indicated horse-power hour, against 11,264 B.T.U. re- 
quired by the Schmidt engine, on the assumption made ; so the 
saving of the latter in heat, that is, in coal, is about 17 per cent., 
and not 29 per cent., as the talk about ‘‘ pounds of steam ” seems 
to indicate. It is a fine result, and may be a still better one if the 
temperature conditions are less favourable than are assumed above, 
but there is nothing in it which may not be equalled by any one 
who is prepared to put down superheating plant. The attempt to 
indicate economy, or relative economy, by talking about ‘‘ pounds 
of steam” used, becomes simply and utterly misleading directly 
a is introduced, whereas the heat unit method of cal- 
culating fits all cases alike. The Committee looked ahead ; you 
apparently did not. 

With regard to the ‘‘cycle” taken by the Committee as the 
standard with which to compare actual engines, it may be again 
pointed out that the action is neither more nor less ‘‘ cyclic” than 
that which obtains in every ordinary steam plant working with a 
surface condenser, aad sending the water of condensation back to 
the boiler, The Carnot cycle is not represented by the action of 
an ordinary engine, and is never likely to be, but the Rankine— 
or Clausius—cycle, which the Committee selected, is so repre- 
sented. As the actual engine deals with part of the cycle alone, 
the comparison is rightly made with the corresponding part of the 
cycle only. The Committee takes that part of the Rankine cycle 
which pertains to the engine, and makes no greater assumption 
than that the engine is constructed of non-conducting material, so 
that the losses from conduction and radiation, including initial 
condensation, are absent. These are just the losses—apart from 
friction, which belongs to another category ; we are talking of 
indicated horse-power—which beset the actual engine, and all of 
them are capable, by good design, of being partly prevented. 
The most instructive possible comparison, therefore, is to compare 
the actual engine, or various actual engines, with an ideal engine 
exempt from these losses, due to thermal conditions, which man 
has no pee to alter. 

Hotel Burlington, Dover, 

September 12th, 


[Mr. Mark Robinson’s letter was, of course, written without his 
seeing our third article on this subject published this week. We 
see with — that he admits that we ‘‘stated admirably” 
the grounds upon which the Committee base their recommenda- 
tions. He re-states their position, but seems to raise no new point 
not already dealt with in our articles. Resilient energy must not 
be confused with the heat energy contained in a mass, The two 
are connected, but, in the condition of tension, decrease of con- 
tained heat leads to increase of resilience. His remark on the 
waste heat of the flue-gases emphasises the illogicality of the 
position ; he suggests that the Committee might have been still 
more generous to the engine, because the exhaust and the flue 
gases together might, and sometimes do, heat the feed to above the 


Mark Rosrnson, M, Inst. C.E. 


temperature of the exhaust. But proceeding on these lines, why 
credit the engine with the water heat only, and not the sfeam heat 
of the exhaust! The engine ends at the exhaust pipe, and 
through this pipe steam, and not water, is discharged. And why 
not debit it with the whole heat produced by combustion in 
the furnace’ In reference to the Schmidt superheated steam 
engine, one of our criticisms was that the Committee's report 
deals very largely with superheated steam, which is not common 
in steam engines, and is who!ly silent on the subject of wet steam, 
which is unhappily very common. We would gladly hear Mr. 
Mark Robinson's views on this subject.—Ev, THE E | 


THE SEWAGE PROBLEM. 


Sin,—As the end of the annual vacation has come, when cor- 
porations and district councils—both urban and rural—must again 
take into consideration the sanitary works which, owiug to their 
inability to postpone them any longer, they may be obliged to 
undertake ducing next year, it cannot be inopportune to point out 
that the reasons for inaction, which so many governing bodies 
have recently brought forward, ero really invalid. Numerous 
authorities have used, as a plea for delay, that they are awaiting 
the report of the Royal Commission on Sewage Disposal, and this 
reason has, in too many cases, been agreed to, with the result that 
endless towns and villages must be in the same insanitary condi- 
tion next summer as they have been in the one just passed. 

The delay in issuing the report of the Roya! Commission has 
been taken advantage of, not only by inland authorities, who may 
perhaps find some useful hints within its pages, but by those 
whose districts are situated on the seaboard, and who will receive 
no practical benefit from its publication. These authorities have, 
in many cases, been deterred from carrying out sewerage and 
sewage disposal works either from a fear of prejudicially affecting 
the oyster and mussel industries of the neighbourhood, or by a 
desire to avoid the great expense which must attend outfall works 
when their point of discharge is, fur the sake of safety, placed at 
a great distance from the district sewered. 

Although none of us can tell what will ultimately be the law 
with regard to sewage disposal, or predict what wonders science 
may effect with regard to it, no sound reasons certainly remain 
for delaying the effective sewage disposal of seaside towns, or of 
improving it where nuisance has arisen. ‘I'he time for polluting 
the shores of our island has passed, and under no circumstances 
should crude sewage be discharged into the sea. 

We acknowledge that, except in a few sparsely - inhabited 
districts, sewage purification by means of land is out of the ques- 
tion, owing either to the great expense entailed thereby, or to resi- 
dential objections, which in seaside districts carry much weight, 
Ratepayers, however, might have learnt enough in the last few 
years to realise that the following simple rules are all that is 
necessary for seaside authorities to follow, before discharging their 
liquid refuse into the sea :—(1) To clarify it before discharge, and 
(2) to discharge it on the ebb tide only. There is no reason why 
this clarification, or, in other words, partial "oom yt should 
not be carried out at a moderate cost in the following manner :— 
(a) by separating from the crude sewage its coarser matters, by 
means of ordinary screens ; (/) by then passing the screened liquid 
through burnt ballast or broken stone, and (c) By storing the 
resultant liquid in fine bacteria beds until the period for its 
liberation arrives ; for, by means of storage during the rise of each 
tide, the contents of the beds can always be innocuously dis- 
charged into the sea during the following ebb tide, until an hour 
or so before the flow; and, as a consequence, the necessary 
efiiuent conduit need only be extended to » short distance below 
the level of low-water spring tide. By the exercise of these simple 
precautions, no injury to either the bathing or tho shell-fish 
industries can arise, 

A careful examination of the currents, &c., at the hands of an 
experienced engineer, is, of course, necessary, but there are no 
instances, even in thickly-populated districts, that we know of, 
where this proposal cannot be carried out, as only a small piece of 
land is required for the erection of tanks, and the digging in of 
the resultant sludge, which is practically nil ; whilst no nuisance 
can occur, provided that the sewage is not stored for a longer 
period than one tide. 

To illustrate how the lay miad fails to realise the above principles, 
we will instance the fact that, within the last twelve months, we 
have proposed this form of treatment in the cases of two well- 
known holiday resorts, where sewerage was imperative, the first on 
the estuary of the Thames, and the second in the neighborhood 
of Margate, and facing the German Ocean. 

At the latter place, opposition was offered to the scheme by a 
small minority of ratepayers, in the hope that the cesspool system 
might be allowed to remain, and the expense of sewerage 
obviated. They pleaded that the bathing might be injured, and 
the oyster and mussel industries destroyed, and as an alternative, 
suggested that the sewage of the town should be pumped up, at 
a much greater outlay, into the Margate system of sewers, which 
discharge their contents in a crude state into the sea at the North 
Foreland, 

At the former place, although it does not face the open sea, but 
the estuary of the Thames, no opposition was offered to any 
detail of the scheme whatever, and it passed through both Houses 
of Parliament, although bathing is a favourite amusement on the 
front, and many of the inhabitants live on the sale of oysters and 
mussels, the beds of which are in proximity to the point of dis- 
charge of the effluent conduit which is now being constructed. 

Inland towns have certainly more reason for inaction than seaside 
mgs because their authorities have been much more bothered 

y pecuniarily interested specialists and rival syndicates and com- 
panies, each claiming their system to be the one and on!y panacea, 
and who shower their prospectuses broadcast on the easily-gulled 
councillor. The public have frequently seen and read in the Press 
of sewage farms proving to be failures, and, under such circum- 
stances, they cannot understand why the Local Government Board 
still unreservedly require land treatment as an addendum to any 
other. They seem to forget, first, that land, if obtainable in 
sufficient quantity —the area varying in proportion toits quality —is, 
and always will be the best form of treatment, because suitable 
soil effects naturally and with greater certainty what, in any other 
way can only be done artificially. This is, we presume, the 
reason why the Local Government Board still adhere to the use of 
land in some shape or other. Secondly, that most of the recorded 
failures in land treatment have resulted either from mismanage- 
ment, or from there not being a sufficient area of land utilised, or 
from unskilful preparation ; and thirdly, that no given artificial 
form of treatment, however excellent, can because of its inherent 
excellence, be applicable to every place alike, inasmuch as sewage 
disposal, like everything else in which science is brought into play, 
requires special treatment in each individual instance. 

After a practical experience of nearly half a century, we are 
still as strongly of opinion as ever, that where sufficient land can 
be obtained of a free character throughout, sewage farming, with- 
out any artiticial adjunct whatever, is the best method of disposal. 
Within the area selected, however, a sufficient number of filtra- 
tion areas—to act as safety valves in times of excess—should be 
provided, 

For the sake of example, we are able to instance, as in previous 
years, three towns in different parts of Great Britain, viz., Forfar 
in Scotland, Dewsbury in Yorkshire, and Abingdon in Berkshire, 
where raw sewage has been applied, directly and continuously, to 
the surface of land for more than twenty years, and where the 
result is as satisfactory now asit was during the first season after 
the farms were laid out by us, The effluents are in each case first- 


rate ; and at Dewsbury the neighbouring mill-hands bathe in the 
backwater of the river Calder, immediately below the outlet, the 
discharge from which affords the only clear water for miles round. 
These examples amply show what may be done elsewhere under 
similar circumstances, 


We will next direct our remarks to a far moro oxtens: 

where either land is unobtainable in sufficient quantit Ve group, 
it is not of a uniformly free description. It is here thet th. Where 
backs of sewage farming are so often alluded to in the Pr . draw. 
as a remedy artificial assistance, in some form or other sr 3 and 
brought into play so as to secure successful results, coupled wine” 
h a 


pleasing appearance instead of the reverse, Thi 
understood by many engineers until recently. In poe. me 


however, such assistance need only be of the most si Pal 
tion, unfettered by extensive and costly tanks — Gone 
al arr ents, which, though nominally autores 
e same preparation is necessary as in the previo : 
the form of tank which we have adopted most pa! + 
several places as the artificial accessory is not only simple in, Y at 
but cheap in construction, containing merely in addition c hoa 
ordinary screens two independent layers, or sets, of filter be 
first coarse and the second fine—through which the quid uae 
flow. A pit likewise is placed between the two filters +e 
of in suspension, oF the 
e tanks are in duplicate, and can be approximate] ‘ 
towns of from 1000 to 15,000 people for a -* sa ple 
£500 or £600. Bayond the unavoidable screening they r - 
but little attention, and the resultant sludge in the pit elem 
is very small. The effect, however, upon the sewaged land is m . 
marked, for one acre will then do three times the amount of w. mt 
that it otherwise would do, whilst the surface of the land is tana 
from the disagreeable appearance which it so often presents wh 
sewage is —— to it in too large quantities, and too continuously. 

We will here instance two examples of this description of rons. 
ment—(1) Leek, in Staffordshire, and (2) Crewkerne, in Somerset 
In both instances the land was half of free soil and half of clay, 
The result has proved most satisfactory. At Leek the ratio ‘i 
population to the acre is about 400 ; at (‘rewkerne it is 350, 

In this group, where the proportion of clay soil is more than 50 
per cent, of the whole, the cubic capacity of the filtering material 
must be increased, so as to meet the circumstances of the case 
The cost, however, of this increase in filter capacity is obviously 
trifling. Under no circumstances should a town come under thi 
category, where the area of free soil is less than 25 per cent. of the 
whole land to be sewaged. 

We now come to the last group of towns, where there is either 
practically no free soil at all, or, as a slight improvement, where 
there is less than 25 per cent. of it, Under such circumstances 
artificial aid must be sought for in a far more extensive form 
than that just mentioned, and the go-by must be given to simple 
forms of claritication and deposition in tanks with continuous flow : 
and filters, or bacteria beds, on the absolute rest or cycle should be 
substituted. 

The experience gieed during the last few years has proved that 
these artificial beds—remembering always that the final «fluent 
oust, in accordance with the requirements of the Local (/overn. 
ment Hoard, be applied to the surface of land at a certain maxi- 
mum ratio before discharge into any stream or river —may 
inter alia, be of the following types :— ' 


No. A. B. 


ine, 
Bacteria beds ™ ™ Land 


1 .. .. Septic tank 
Coarse. ne. 
2 .. .. Bacteria beds .. Bacteria beds Land 
Roughing. ‘ine. 
Bacteria beds Land 


Without wishing to unfairly criticise any special process, we are 
of opinion that systems! No, 2 and No. 3 are preferable to No.1, 
because with either of them the storage of sewage for twenty. four 
hours is unnecessary, whilst no covered tanks are revjuired. More- 
over, the liquid after passage through Division A is improved in 
quality rather than deteriorated, as is acknowledged to be the case 
with Division A of No. 1, with the result that the work of purifica- 
tion ia Division B is minimised. 

Systems No, 2 and No, 3 produce practically the same results; 
but it must not be forgotten that No. 3 can be carried out in 
instances where there is not sufficient fall a the disposal works to 
allow of the adoption of No. 2, because with a roughing filter 
upward filtration is resorted to, and by this means no bead is lost. 

With all three instances the size of the fine bacteria beds under 
Division B depends upon the character of the land under Division C. 
By this we mean that, in accordance with the porosity or density 
of the soil, so may the sizo of the beds be either reduced or 
incrszased, 

Summarising matters with regard to the above three adjuncts to 
land treatment, engineers ahould not forget that systems No. 2 
and No. 3, although they may slightly vary in details of construc- 
tion, are in reality nothing but concentrated forms of natural 
intermittent filtration, which is and always must be the most 
certain and best means of purifying sewage. 

We have not in this letter referred to any of the many forms of 
chemical treatment—several of which are defunct- 
because, except in the rarest instances, recourse to chemicals has 
been proved to be absolutely unnecessary. 

BalLtey, DENTON, AND Lawrorv, MM. Inst. C.E. 

Westminster, October 3rd. 


AMERICAN COMPETITION, 


Sir,—American competition has caused some grumbling in 
engineering circles of late ; locomotives, railway carriages, carriages 
for tramways Xc., are now imported from America, to say nothing 
about how smaller articles from the United States of America flood 
the Eoglish market. An American engineer has recently said that 
they—the American engineers—‘ look upon the English engineers 
as being clever men, but somehow or other many of them seem to 
think that beyond the sphere of their knowledge there cannot be 
anytbing worthy of their attention.” We, he says, “ keep working 
away at new things, sometimes we fail to accomplish anything, and 
sometimes we succeed.” Is there not something in this statement ‘ 
Englishmen do not like to be beaten, and the man who enters the 
region of mechanical experiments must expect to be beaten occa- 
sionally. To fail to accomplish the thing aimed at touches the 
pride of some men, It is, moreover, to be feared that there is some 
truth in what is sometimes said about mechanics taking useful 
ideas which occur to them relating to mechanical improvements to 
their superiors, and having cold water thrown on them ; or perhaps 
the chief engineer does not condescend to notice tho workman s 
ideasat all. Whatis the result ? The mechanic, if he has any energy, 
goes elsewhere, and in a large number of instances such men cross 
over to the United States of America and have their ideas exploited 
and put into practical shape there. Some of the large firms in the 
United States seek to induce their workmen to devise mechanical 
improvements by offering prizes and part of the profits accruing 
from any useful invention they may chance to bring out. It is said 
that there has been of late years quite an exodus of men of the 
stamp mentioned from the British Isles to America. ; 

The way new things are sometimes treated by English engineers 
after they have ed through the experimental stages, an! 
are being put on the market is anything but satisfactory. When 
the owner of a new article is prepared to supply it, guaranteeing 
certain results, and is prepared to wait for his money till nme 
results are obtained in a solid, substantial manner, one might thin 
that this article would, under these circumstances, be closely 10- 
spected and soon tested ina practical manner by interes 
parties, But general experience proves that this is not the on. 
It has taken years and cost large sums of money to get some . 
the most valuable patents vow working in our midst introduced 
the English market. There are inventions of considerable va om 
now which, notwithstanding expenditure of money and effort, cou 
not be introduced into the English market at all, till it —_— 
known that business was done in these particular articles in the a! 
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— 
America, and then they were brought back to England. 
States of may, of be taken to America, and by- 
Batis brought back again to our own country, But why 
and-b’ this be done ? A little more consideration on the part of 
shoal jctarers and engineers in the country might do something 
m is state of things. 
remody shee and push of the Americans can be treated lightly. 
~ will come, however, if it has not already arrived, when our 
™ f y turers and English engineers will have to look seriously at 
soar competition in Great Britain. The ane of standing on 
= ity and living on the reputation of the past, will only do 
He es ’ ‘Lack of energy on the part of engineers in seeking to 
pd i new ideas is largely accountable for the present condition 
pet in the English mechanical world. Why should we be one 
ot bebind other nations in devising and developing mechanical 


ptember 30th. OBSERVER. 


THE NICLAUSSE BOILER. 


_[ was much interested in Mr. Mark Robinson’s paper on 
ausse boiler, and on examining the diagrams my attention 
n to a very obvious error in the first trial of September 
16th, where it gives the steam—or water !—evaporated per square 
foot of heating surface as 4°61b. This could, of course, be 
checked by the fuel burned per square foot of heating 
surface, the eva) ration per pound of coal, and the surface 
ratio, all of which were given. Going through the whole 

ries in the same manner, I was surprised to find that the other 
wnantitios given were anything but exact; true, the errors never 
txcooded 24 percent., but I should have imagined that in preparing 
a paper for such an august body as the British Assosiation that too 
much care could notbe taken. In the following table the first two 
columns, as taken from Figs. 1 and 2 of Mr. Robinson’s paper, are 
assumed to be correct :— 


Sir, 
the Nicl 
was draw 


Water evapo- 
Ditto as calculated 
from columns 


Coal per :quare| Water evaporated) rated 
land 2. 


foot grate. | por pound coal. | heat surface 


| as given. 
41 9°42 4°6 8°8 
51°2 9°06 10°6 10°58 
66°5 8°94 | 13°2 13°55 
81°7 8°53 15°84 
20°4 4°3 4°32 
80°7 9°75 | 5°92 5°986 
41° 8°84 715 7°248 
51°2 8°37 8°45 8°572 
7°75 9°35 9°516 
71 7°25 10°2 10°297 
82 6°77 10°86 11°104 


It was whilst endeavouring to check these figures by scaling the 
diagram that I found that there was no common base line, conse- 
quently | consider that, as a means of representing correctly and 
comparatively a series of variable quantities, the diagram is of no 
use, and columns of figures could with advantage have been substi- 
tuted. A very casual inspection of Fig. 1—Téméraire trials—will 
confirm this, The two top lines are correct for the given base. In 
the next the differences are too small to check. The fourth and 


! 
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fifth lines have their bases above, and the sixth considerably 
below the given base line. The coal barnt per square foot of 
grate is not given acurve at all, and the figures merely placed 
against the base line, Perhaps there may be some special object 
in plotting out the diagram in this peculiar manner. I am sure 
there are many of your readers besides myself who would feel 
obliged to Mr. Robinson for an explanation, 

I have taken the liberty of re-arranging Mr, Robinson’s Fig, 1 
with a common base Te —the dotted line shows the er:or 
already mentioned—wherein the relative variation of the different 
quantities is much more plainly expressed. S. NELSON, 

Lincoln, September 26th. 


THE LAWS OF PROFIT. 


Sir,—I have been greatly interested in Professor Smith’s two 
articles on “Laws of Profit,” and the graphic formule which 
accompany them, and only wish they could be more readily 
applied ; but it seems to me that the whole question of profit and 
Joss revolves around the question of depreciation, which Professor 
Smith dismisses in a few lines, ‘Yes, but your accountant will 
a you right on that point,” you say ; but accountants are very 
iable to be swayed by the ‘dominant partner ” in the concern, 
and such being the case, a manager or body of directors can so 
twist or turn the accounts as to make the general body of share- 
holders believe that the concern is prospering, when such is not 
the case. But what I wish to point out is the effect on private 
firms — firms who are anxious to prevent any suspicion of 

cooking” the accounts, Wee will suppose a firm invests £5000 in 
machinery ; in ten years’ time the valuo of that machinery is 
reduced to, say, £1686, Now, asis always the case with machinery 
at the end of ten years, it will be more or less antiquated in both 
design and arrangement ; and so the firm decide to throw out the 
old machinery and replace with machinery of an up-to-date 

esign, They also find that by the re-arrangement it is possible 
to put additional machinery in the same space. I would like to 
point out here that the new machinery does not turn out very 


much more work than the old, and that there is always a certain 
loss in starting new machinery by spoilt work and disorganisation 
of the works, both of which ought to be taken to account. They 
are then brought face to face with the question whether to put 
the new machinery to capital account, or to repairs and renewals, 
It is generally argued that as the old machinery has been depre- 
ciated to £1686, and sold as old metal or as second-hand machinery 
at somewhere near this figure, it wipes off the £5000, and you start 
afresh with that portion of the machinery renewed. On the other 
hand, as the machinery does not earn much more—excepting the 
additional machinery got in by the re-arrangement—and as the old 
was kept up to a good working standard, it is only fair to put it 
down as though the old machinery had been thoroughly repaired. 

Another vexed question is, ‘‘ Does machinery depreciate in its 
first year!” Personally, I hold that it does, as the moment it is 
erected and run on your premises it becomes second-hand, and no 
= makers would attempt to re-sell such except as second- 

and, 

Then there is also the question whether an addition which cannot 
earn money—as, for instance, purifying works for manufacturers’ 
effluent—ought to be put to ‘‘ buildings,” ‘“‘new plant,” or 
‘repairs and renewals.” 

Many adopt the plan of putting aside a certain sum every year 
for improvements, but when two or three bad years intervene, there 
is no disposition to keep it up. Thus, what is wanted is a good 
general rule to apply to such cases, and perhaps Professor Smith 
could enlighten me on them. R. J. H. B. 

Clayton West, near Huddersfield, 

September 25th. 


BRITISH ASSOCIATION SCREW GAUGES. 


Sir,—How quickly doth history repeat itself. The country had 
hardly subsided from its excitement over the infamously-unjust 
verdict which was recently pronounced at Rennes, when there 
appeared in your issue of September 22nd a leader commenting on 
the report of the Screw Gauge Committee of the British Associa- 
tion. In that article you state that, although you are willing to 
believe that the Pratt and Whitney Company—an American firm 
—made for the British Association Committee gauges which were 
more accurate than those submitted by British makers, you must 
be permitted to refuse to believe that there is not one amongst 
our English firms who could do—the italics are mine—as good 
work as the Pratt and Whitney Company. In extenuation of the 
failure of the British firms to submit the required accuracy of 
gauges, you give the opinion that they probably considered that 
to fulfil Col, Watkin’s requirements was ‘‘a striving after useless 
accuracy.” These British firms are therefore, in your opinion, 
‘guilty with extenuating circumstances,” 

Now, Sir, I should have looked to you for quite a different 
moral. The facts of the case appear to have been that both 
British and American firms were invited to make these delicate 
gauges, and that the American firm won. In spite, therefore, of 
your assertion to the contrary, I think it is unsportsmanlike of you 
to urge that our British firms could do better. Your argument, 
in my opinion, should have been that our British firms should have 
done better. I, on my part, must be permitted to refuse to 
believe that London could not provide itself with better systems 
of telephone, tramways, &c., than it has at present, but because it 
does not do so is no reason for either witholding from other cities 
praise for having excelled it, or for complimenting London for 
what it could do. 

You argue as if, after all, these British Association gauges are of 
small account. In themselves they probably are. Bat, Sir, it is 
not to be supposed that the Pratt and Whitney Company would 
spend the amount of time and money that must have been spent 
in making such accurate and delicate gauges unless, as the Yankees 
say, there was something hanging toit. Ifthe Pratt and Whitney 
Company can make the accurate gauges, they will consequently be 
well equipped for making the working screw sets, and the result 
boy re that another item of British trade will be ‘‘ made in the 

As a matter of fact, I have already seen an advertisement by an 
English firm who import American goods, stating that they are 
prepared to supply “ British Association standard screw sets, 
which are guaranteed accurate and interchangeable, and which 
have been adopted by our Government for sole use in the service, 
as made by the Pratt and Whitney Company ”—and all because 
our British makers considered it a striving after useless accuracy 
to make the standards for its own trade. 


September 30th. IcHABOD, 


HYDRAULIC RAMS. 


Sir,—As I have running through my new works a fine stream, I 
have been interested in the best means of raising part of it into 
tanks for the boiler, &c. 

I have been trying to get some data relative to hydraulic rams. 
I find a long correspondence in your issues about January till 
March, 1876, but your correspondents of that day seem to think 
that this machine was still in the experimental stage, in so far as 
that they had not arrived at any definite relationship between 
(1) length of drive pipe, (2) area of valves, &c. Can any of your 
correspondents throw any light on the subject? For example, for 
a 6in. drive pipe, 3ft. fall, what area should valves be with water 
to be raised (1) 12ft., (2) 50ft.? 


Glasgow, September 29th. ZE. MUIRHEAD. 


THE BULLFINCH DISASTER. 


Sir,—In view of the extreme probability that there are numbers 
of connecting-rods at work of similar design to those fitted to the 
engines of the Bullfinch, and as there appears to be some doubt as 
to the nature and extent of the stresses set up in the fork, and 
also as to whether the failure of those particular rods was due to 
faulty design or to faulty material, I beg to make a few remarks 
on the subject. 

The interesting information and sketches which you have 
published of the Bullfinch rods enables the following figures to be 


obtained: Diameter of rod under fork, 34in.; diameter of bond 
hole, 2in.; stress per square inch in this section—presumably direct 
tension or compression only—7000 lb. per square inch ; area of 
rod, 6°48 square inches ; total load, 6°48 x 7000 = 45,360 lb, 


Taking the fork as a beam of a length—between supports 


—equal to the centres of the crosshead pins, viz., 10}in., 
and loaded in the centre, we obtain a bending moment of 


= 116,232 inch-pounds. 


The modulus of the section, taking the effective depth as 
2°75in., is (33 -2in.) 2°75? = 2°045in. 


The stress = —-*“_~" = 56,830 lb. per square inch. As the 


ultimate transverse strength of 30-ton steel is equal to 117,600 lb. 

per square inch, it is obvious that the rods have been strained 
yond the limit of elasticity, and their failure was only a 

question of time ; had there been any defect in the material they 

would have broken at once, EDWARD CROWE. 
Dore, Sheffield, October 2nd. 


BRAKE HORSE-POWER OF MOTOR CARS. 


Sir,—The following method of taking the brake horse-power of 
motor cars has occurred to me, and I beg to submit it to you and to 
the Self-propelled Traffic Association for what it is worth. If it 
gives accurate results it would have the advantage of being very 
easy to carry out. Let a wooden platform be laid in the examina- 
tion yard near a strong wall or post with a ring-bolt in it sufficiently 
strong to stand the utmost pull of the car to be tested. The plat- 
form must be quite level, and means should be provided to wet it to 
keep it from burning. Place the car on the platform and anchor 
it to the ring-bolt. Now start the engines, and either jack up the 
weight off the driving wheels or add weight to them till they slip 
at the speed corresponding to the speed at which it is desired to 
test the horse-power of the car. I take it that the pull on the 
ring-bolt measured by suitable means, and multiplied by the 
peripheral speed of the driving wheels, will give the power given 
out at therims, The platform, or brake, being of wood, would not 
wear the tires, and could be prevented from burning by water. If 
this method was sufficiently accurate it would be remarkably easy 
to try, and could be carried out with great rapidity. 

JouN S. V. 

Camborne, Cornwall, September 30th. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Machine coal cutting.—The number of coal-cutting machines in 
use in the United States in 1898 was 2622, as compared with 1956 
in 1897, an increase of 666, or 34 percent. The number of firms 
using machines increased from 211 to 287, or 36 per cent. The 
total amount mined by machines was 32,413,144 tons, as com- 
pared with 22,649,220 tons in 1897, while the average amount 
mined per machine was 12,362 tons, as compared with 11,572 tons. 
This was an increase of 6°8 per cent. in the average actual work, and, 
therefore, presumably, in the effective normal capacity of the 
machines. This great increase in the production of coal by 
machinery was the direct cause of the general decline in prices 
which took place in 1898, in spite of the fact that in general the 
demand for bituminous coal during the greater part of the year 
was in excess of the supply. The demand for coal was steady 
throughout the entire summer of 1898, reflecting the revival in 
iron, steel, and manufacturing industries, In Illinois and Colorado, 
labour troubles and strikes reduced the machine production. In 
West Virginia labour is so cheap that the introduction of machines 
has been limited, and in Alabama some of the mines are worked 
by convicts hired from the State. Of the fifty States and 
territories of the United States, thirty are coal-producing, and in 
twenty-one of these machines are employed for mining bituminous 
coal, as shown by the following table :— 


No. | Percentage 

jof firms) mined total pro- 

State. using by duct mined 

chines. | machines. 
Alabama 2 37 298,170 6,535,283 4°56 
Arkansas 1 21 152,192 1,205,479 12°63 
Colorado 8 43 | 225,646 4,053,112 5°57 
Illinois ‘ 40 392 3,415,635 18,599,299 18°36 
Indiana .. ..| 18 233 | 1,414,342 4 922,458 28°78 
Indian Territory 4 75 | 274,370 ‘1,381,466 19°86 
2 Seas 9 56 218,852 4,618,842 4°74 
Kansas | 1 2 11,722 3,406,555 0°34 
Kentucky . 16 158 1,366,676 3,887,917 35°15 
ichigan . 1 7 1,4 315,722 0°46 
Missouri . 1 4 | 52,864 2,686,917 1°97 
Montana 4 62 | 681,613 1,479,803 46°06 
New Mexico 2 29 163,849 92,288 16°51 
North Dakota .. s | 73 65,030 83,895 77°51 
Ohio .. 52 | 245 | 5,191,375 14,476,531 35°86 
Pennsylvania .. 99 | 1,085 | 16,512,480 65,155,844 25°34 
Tennessee... 4 | 19 | 152,002 3,022,896 5°08 
Texas .. 15,340 686,734 2°23 
Virginia .. .. 8 | 244,170 1,815,274 18°45 
West Virginia .. 22 (| | 1,323,929 16,700,999 7°93 
Wyoming .. 3 | 48 | 681,431 2,863,812 | 22-05 
Total .. ..| 287 2,622 | 82,418,144 [158,891,121 | 20°40 


Coke fuel for locomotives.—In order to reduce the nuisance to 
passengers which results from smoke and cinders from the loco- 
motives, some railways are introducing ‘‘ complete combustion ” 
fire-boxes, with air jets in the sides—just above the fire—and in 
the top of the brick arches. The Boston and Maine Railroad is 
aiming at the same object by using coke instead of coal as fuel, 
and finds it very satisfactory. Incidentally, it is expected to 
almost entirely eliminate the danger of fires from sparks, the 
payment of damages for which amounts to a somewhat large 
figure each year. At first it was thought emp to use a water 
grate on account of the intense steady heat, and several engines 
were equipped with an arrangement of this kind. On further 
experience, however, it has been found quite practicable to burn 
the coke in the ordinary fire-boxes, The coke is obtained from 
by-product coke ovens at a cost about equal to that of coal, and 
the amount consumed is about the same. e sides of the tenders 
are raised, so that enough coke can be carried fer trips of the 
usual length. The blast nozzles are enlarged, to reduce the force 
of the draught, thus getting equally good steaming efficiency with 
less wear and tear in service. For trains making long runs, the 
fire-box is filled up nearly level with the fire door, and is not 
touched for 10 or 15 miles, or until steam is shut off. A lighter 
fire is carried for trains in suburban service and for shunting 
engines, and the fire is attended to more frequently. The coke 
promises to be a very satisfactory fuel, and does away with all 
complaints against smoke and dirt, while its a efficiency 
is fully equal to that of coal. The men are carefully instructed as 
to the method of firing, and quite approve of the new fuel. This 
is especially true of the firemen, whose work is much easier, not 
only in the weight of fuel handled, but in the less frequency of 
firing. History repeats itself. 

Cantilever bridge.—A cantilever bridge of 360ft. central span has 
been built across the Connecticut River without the use of false- 
works, as the river was liable to severe freshets or floods, and 
was 30ft. deep, with a slanting rock bottom. The total length is 
576ft., including two shore spans of 108ft., and the channel span 
of 360ft. The depth of the trusses is 18ft. over the end piers, 
25ft. over the channel piers, and 45ft. at the centre. It is a high- 
way bridge with trusses 25ft. apart. On each end pier is a roller 
bearing for expansion, and on one of the channel piers is a rocker 
bearing. The lower booms have each a slip joint in the two shore 
arms. These shore arms were erected on falseworks, and timber 
towers, 58ft. high above the lower booms, were erected over the 
channel piers, 35ft. of this height being above the upper boom. 
Each tower was 22ft, wide—across the bridge—and each side was 
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brought toa point at the top and bottom, while at the middle it 
was spread to about 8ft. he Bey of the bridge and just above the 
top boom. Four guy rods or suspension rods were attached to the 
completed ironwork at the shore end, passed up over the tower and 
then down to the channel span at points of 36ft. and 72ft. beyond the 
tower. The shore end was also temporarily anchored to its piers, 
and weighted with sand in boxes distributed over the floor. The 
channel span was erected by means of a derrick traveller running 
on the top booms of the trusses, the jib having a reach of 36ft., 
or two panel lengths. By means of the anchorage and the loading 
of sand, the channel span was built out 180ft. from each pier, being 
supported by the guy rods at 36ft. and 72ft., which passed over 
the tower and back to the end of the 108ft. span, the connections 
at the middle met exactly, no rivet holes having to be reamed in 
the lower booms, and only three or four in the upper booms, 

Chicago water supply.—The water supply of Chicago is obtained 
from Lake Michi by means of tunnels under the bed of the 
lake, with vertical intake shafts extending to the surface of the 
water, The latest addition to the system is afforded by a new 
tunnel, 10ft. in diameter and and 2} miles long. In one place 
quicksand was struck, and had to be passed by building an air 
lock and working on the pneumatic system. An electric locomo- 
tive was used to haul the cars, On the site of the intake shaft was 
sunk a cylindrical caisson, 41ft. high and 112ft. diameter, with a 
central well 60ft. in diameter. For 20ft. from the bottom it is 
built up of timbers 12in. square, laid in courses at right angles, 
Inlet ports 6ft. square open into the well, and there are pockets for 
concrete filling. The upper 20ft. is of steel, with two cylindrical 
shells of gin. plates, connected by radial diaphragms. e@ com- 
partments are filled with concrete, The top of this annular struc- 
ture carries a building and lighthouse, with quarters for the light- 
house men and gate men. In the centre of the well is a 12ft. cast 
iron shaft 61ft. deep, with its top 3ft. above the top of the water and 
its bottom 15ft. below the bed of the lake, connecting with a vertical 
brick shaft, 11ft. diameter, the bottom of which—at the tunnel— 
is 104ft. below the water. The iron shaft has three inlet openings 
44ft. by 6ft., about 6ft. below the water, and these are fitted with 
gates = by gearing on a platform in the well. In the build- 
ing will be boilers for the steam heating plant, and a line 
engine driving an electric light plant. From the shore end of the 
tunnel extend two two tunnels under the city, forming a Y. 
One of these is 54 miles long, 10ft. to Sft. in diameter. 
The other—forming the branch of the Y—is 44 miles long and 
8ft. diameter. About 7300ft. of these latter tunnels remain 
to be completed. At the end of each tunnel will be a shaft 10ft. 
diameter and about 100ft. deep, at the top of which will be an 
oval suction well in a pumping station about 100ft. square. In 
each pumping station will be four vertical pumping engines 
of 20,000,000 gals. daily capacity, adding 160,000,000 gals. daily to 
the city’s water supply. 

Marine notes.—. e steamer loaded with 6400 tons of iron ore 
was sunk September 5th in the narrow channel connecting Lake 
Superior and Lake Huron, just above the great locks at Sault 
Saint Marie, and completely blocked the traffic. The steamer 
was towing two steel loaded with ore, when the steering 
chains parted and the vessel swung round and was struck by the 
first barge, which had 7200 tons of ore. It sank directly. The 
accident happened most unfortunately at a time when the iron and 
steel market was booming, and there was a rush to carry the ore. 
The total blockade of traffic for five days had a serious effect upon 
the lake steamer lines, which were getting high rates. It has also 
affected the production of the iron and steel works. The 
cargo could not be thrown overboard on account of the depth of 
water being only sufficient for draught, but work was at once 
commenced in getting it out by barges. A timber patch was put 
over the hole in the bow by means of divers, and the rocky ledge 
against which the bow rested was carefully blasted away, so that 
with the cargo lightened and the water pumped out the shi 
swung clear of the channel. Over 200 vessels were blocked, wit 
a combined —_ of 300,000 tons of ore, 12,600,000ft. of timber, 
and 600,000 bushels of grain. The accident will probably result in 
the widening of the channel or the construction of a parallel 
channel, A navy collier is being fitted with a new transfer system 
for coaling ships at sea. This is for experimental work, and sea 
trials will be made. The Holland submarine boat, on its latest 
test, showed a speed of 74 miles per hour, when running on an 
even keel and submerged to a depth of 6ft. When about 4ft. 
below the surface a Whitehead torpedo was discharged by air 
— and projected a distance of about 75ft. The battleship 

earsarge has attained a maximum speed of 17°3 nautical miles 
per hour on the builders’ trial trip. The run was made over a 
course 22 miles long in a smooth sea, with water 10 to 12 fathoms 
deep. The hull has been in the water for several months, and was 
not cleaned for the occasion. The machinery proved quite 
satisfactory, and the speed rather exceeded expectations. It is 
expected that 18 miles will be realised on the official trial trip. In 
the turning test, the ship was very handy and made a semicircle 
turn in 2} minutes, The speed of the K e, built by the 
Newport News Company, was a little better than that of her 
sister ship the Alabama, built by the Cramp Company. 

Steel forging machine.—The new Rice forging machine which has 
been built for the Pope Manufacturing Company many 
original features, and will forge difficult shapes with ease, rapidity, 
accuracy, and economy. There are four dies ; two of these em- 
brace the metal and have the hollow mould for the required shape. 
The other dies act upon the oe ends of the metal and upset 
it into the mould. One of the holding dies is also movable, and 
these three movable dies are actuated from a cam and excentrics 
on the main shaft. The holding die first moves forward, then the 
upsetting dies come into action, and recede before the holding die 
lets go. Their movement, however, is slower than that of the 
movable holding die, so that they act as strippers for the latter die 
after it has withdrawn from the work. The entire operation is 
performed at one revolution, or in actually about half a second, 
the machine making about 110 revolutions per minute. This 
means that a weight of about six tons of metal must be started, 
attain its full speed, and be —— in half asecond. The clutch and 
brake mechanisms are operated by hydraulic power under a pres- 
sure of 12001b. per square inch. They are so connected that the 
clutch is automatically released the instant before the brake is 
applied, while the latter is released the instant before the clutch is 
again applied. The fly-wheel has a deep segmental plate project- 
ting from one side of a part of the rim, and this plate passes 
between wooden-lined jaws like a spring vice, one of the jaws being 
moved inward by hydraulic pressure so as to exert a powerful grip on 
the plate, The machine was designed for making those parts of a 
— which are usually made by a drop hammer, but it has a 
wider application to other classes of work, 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 

In the Budget statement delivered this week, the Treasurer 
stated that the total liabilities of the Colony—New South Wales— 
amount to £67,000,000. The interest chargeable on this amount 
is £2,300,000 per annum. Against this amount there are assets in 

ublic works egos § a net revenue of £1,673,000, and a revenue 

rom land of £1,090,000. So that, without one penny of taxation, 
there is a net revenue of £2,763,000, or £453, in excess of the 
interest on the national debt. 

The condition of industrial pursuits in New South Wales is 
shown in the following figures, Three years ago the area of land 
in the Colony under agriculture was 1,348,000 acres. Now it is 
2,206,500 acres, or an increase of 64 per cent., and during the 
same period an additional 350,000 acres were cleared and prepared. 
The area under wheat increased from 769,300 to 1,631,000 acres, 
or an increase of 110 per cent. in three years. Since 1894 there 
have been 7000 additional hands engaged in agricultural pursuits, 


For the quarter ending June last the New South Wales railways 
show a decrease of £24,753 in gross earnings, as compared with 
the corresponding period of last year. The ber of passeng 
journeys increased by 397,871, and ay of goods and livestock 
by 87,279 ; the reductions in rates made for the carriage of starv- 
ing stock during the drought, an increase in the short and a 
decrease in the long-distance passenger traffic, account for the 
reduced earnings. 

The following statement shows the state of the traffic, compared 
with the corresponding period of last year :— 

Railways. 
Quarter ending Quarter ending 
June 80th, 1898, June 30th, 1899. 


Expenditure .. .. .. .. £890,528 .. £899,459 
Train milesrun.. .. .. .. 2,181,085 .. 2,170,068 
Earnings per train mile .. of G8. .. Ge. 43d. 
Expenditure per train mile .. .. .. 88.9d. .. 38. 8}d. 
Expenditure to earnings, per cent. .. 55°89 os 57°88 
Passengers, .. .. .. 5,918,045 .. 6,310,896 
Goods traffic, tons .. .. .. «. «. 1,146,283 .. 1,231,136 
Livestock traffic, tons .. .. .. .. aay... 54,643 
Tramways. 


Quarter ending Quarter ending 
June 380th, 1898. 
.. 


£81,585 .. £90,067 
Earnings per tram mile... .. .. .. Is. 11fd. .. 2s. 4d. 
Expenditure per tram mile .. .. .. 18.  .. 18. Sd. 
Expenditure to earnings, per cent. .. 82°46 oo ‘ 
Number of fares collected .. .. .. 19,167,438 .. 21,124,905 


On account of the severity of the drought no less than 16 million 
sheep, besides lambs, have been lost in the Colony during the past 
four years, or a loss of one-quarter of the total flocks of the Colony. 
A loss of 400,000 cattle has taken place, or 20 per cent. of the total 
herds, The wool production alone declined in four years by 
75,000,000 lb. In 1894 the value of pastoral products was 
£12,409,000, which had risen in 1898 to £13,090,085. While the stock 
was diminishing, the increase in the price of the staple products of 
pastoral industries more than compensated for the diminished pro- 
duction. The mining industry has been seriously affected by the 
drought, too, but notwithstanding this, there were 7300 more men 
employed than in1894. One noteworthy fact is that the production of 
gold in New South Wales hasquadrupled since 1888, and has doubled 
since 1898, The value of the copper product increased from £63 000 
in 1894 to £281,000 in 1898. In 1898 the coal production was the 
highest on record, being 4} million tons, an increase of 14 million 
tons in six years, 

A cheap system for telegraphic communication is peg ago 
on the new lines of railways in New South Wales, The wires 
are laid over the sleepers, between the rails, thereby saving the 
expense of poles. They have been found to be quite successful in 
operation. 

The new industry that has sprung up in dredging ci say in the 
river promises to be very successful. Permits to dredge on the 
various rivers have been so numerous that special legislation is to 
be introduced in the New South Wales Parliament dealing with 
the subject. It is expected that this form of gold recovery will 
be adopted with much success in New Guinea, on account of the 
heavy rains on the mountains forming deposits in the rivers. 

The Auditor General's report on the Public Accounts for New 
South Wales, up to 30th June, 1898, has just been laid on the 
table of the House, and has caused an amount of controversy 
owing to the differences with the Premier’s financial statement. 

The report states that the Public Debt—Funded—has been 
nereased during the year by a sum of £2,186,421 18s, 5d. as 
ishown below :— 


Balance of funded debt at 30th June, 1897 
Further loan raised in London by ins 


£ s. d. 
- 58,590,764 3 6 


stock, Act. 50 Vic. No. 28 (1985) .. .. .. 1,500,000 0 0 
Further amount of stock sold in the Colony, viz., 
N.S.W. funded stock, 59 Vic. No. 6 at 3 per 
N.S.W. funded stock, 60 Vic. No. 32, at 3 per 
60,895,980 1 11 
er off or ceased to be chargeable with 
Balance of debentures issued at 5 per cent. 
eee 208,800 0 0 


Total funded debt 30th June, 1898 .. -- £60,777,186 ill 
The distribution of loan services and the amount of interest 
payable is made up as follows :— 


Distribution ofthe Interest charge on 
Class of services for which the _ public (funded) the public(funded) 


public debt has been incurred. debt, debt during the 
June 30th, 1898. year 1897-98. 
£ s. d. £ s. d. 
Railways and tramways .. 44,280,660 12 9 1,605,213 0 10 
Electric telegraphs .. .. 906,387 10 0 82,258 5 11 
Immigration .. .. «. «- 363,095 0 18,040 4 
Harbours and rivers navigation 3,644,578 9 2 125,548 16 
Roads and bridges .. .. .. 987,127 10 0 35,228 11 11 
Sewerage works .. 2,806,659 10 0 .. 865 17 
Water supply .. .. .. .. 4,888,94810 0 .. 148,726 13 2 
Works and buildings 58,885 14 5 
Fortifications — military and 
913,311 0 0 88,717 10 5 
Buildings for public instruc- 
460,597 10 0 15,446 1 9 
Miscellaneous — lands, mines, 
and agriculture .. .. . 262,278 0 0 6,450 9 6 
Queensland—prior to Decem- 
ber 10th, 1859 .. .. .. 88,505 0 0 1,686 17 11 


£60,777,186 111 .. £2,175,563 14 11 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE marked bar makers have announced an advance of 10s. per 
ton, bringing marked bars up to £10. This advance applies also to 
the other descriptions of iron made by the marked iron houses, 
such as hoops, sheets, and plates, and it is the fifth advance of an 
equal amount which has occurred since the trade revival began. 
Thus prices in the aggregate have risen £2 10s. a ton in less than 
twelve months,- and bars which twelve months ago were 
£7 10s are now £10, The Earl of Dudley’s bars are 12s, 6d. 

r ton above this price, or £10 12s. 6d, Circulars have 
dl isued by all the following firms officially notifying the 
advance :—The Earl of Dudley, John Bradley and Co,, William 
Barrows and Sons, Noah Hingley and Sons, Phillip Williams and 
Sons, and John Bagnall and Sons, Limited. The rise has been 
occasioned by the advance in coal of 6d. to 1s, per ton announced 
on the first instant, and by the increase just declared in iron- 
workers’ wages of 2} per cent, 

The advance would seem to show not only that ironmasters are 
pretty sure of their position, but that their hands have been to 
some extent forced by an inrush of orders for future delivery 
placed in anticipation of a rise. We must go back nearly a 

uarter of a century—namely, to July, 1875—to find a parellel for 
the present standard. Since then the trade has undergone great 
fluctuations, but always below the £10 level, rising slowly from £7 
in January, 1895, by 10s. increments, to £8 in 1898, and £9 in 


June last. In the middle of August there was a further rise of 


10s., which, with the advance announced this week bri 
the marked bar standard to the level at which it stood inte 
when this rate was maintained for ten months. It shoul ri 
stated, however, that in 1875 quotations were on the down. be 
after touching high water mark two years previously atl 
whereas for three years now prices have been steadily advanei 6, 
The new price lists of the ‘‘ list” houses, as revised in accordance 
with this week’s advance, are:—The Earl of Dudley’s L,w RO 
crown bars, £10 12s, 6d.; ditto best, £12 ; ditto wer bol £1310. 
and ditto treble best, £1510s. His an “Hurst” crown 
-; and double best 


quality, and hoops are £10 10s. to £12. B.B.H. plates 
8 


to £14 f.o.b. at outports. 

The makers of large tinned sheets met in Birmingham to-day and 
declared an advance of £2 per ton, making coke singles £30, 
doubles £31 10s., and trebles £33. Stamping sheets were quoted 
by = same firms £11 singles, £11 15s, doubles, and £12 10s, 
trebles. 

ig iron to-day was affected deleteriously to some extent by the 
fall in Scotch and Cleveland prices, consequent upon the war 
scare ; but sellers decline to follow the Northern lead to anything 
like the extent which has occurred there. In view of next week's 
quarterly meetings they largely declined to sell, hoping that next 
week may register improvement. Open market quotations were: 
—Northampton forge pig, 67s. to 70s.; Derbyshire forge, 68s, to 
723.; and Nottingham sorts, 663. to 703. Local pigs were 63s. to 
65s., and on to 67s, 6d. for common forge ; 70s. to 72s. 6d. for 
part-mines, and 73s. to 77s. 6d. and 80s, for all-mines, 

Copper has been the subject of excellent statistics this week, 
the receipts in England and France during the past month being 
returned at 14,598 tons, and the deliveries 17,656 tons, reducing 
stocks on September 30th to 23,378 tons, against 246,438 tonsa 
month ago. The visible supply is 28,328 tons against 32,388 tons 
last month, The Chili charters for the month are 1200 tons, 
These satisfactory returns are keeping the market fairly well, and 
consumers are buying. Spot standard at date is quoted £75 11s, 3d, 
on the London market, and three months £76 2s, 6d. Tough cake 
is quoted £80 to £80 10s., best selected £80 15s. to £81 lds., and 
strong sheets £84 to £86s. Yellow metal is 6d. to 7d. per lb. 

Some splendid contracts have lately been placed amongst the 
Birmingham and Midland railway rolling stock companies from 
South America. The contracts for wagons alone from the 
Argentine Confederation are stated to amount to over £250,000 
the orders being on a scale of magnitude exceeding the inflated 
period prior to the Baring disaster. As the result of these con- 
tracts, the wagon companies are now distributing orders for 
thousande of tons of iron and steel to be used in their execution. 

Rolling stock manufacturers are also anticipating the giving out, 
in November and December, of large contracts for rolling stock b 
the Indian Government, in connection with a renewal scheme whi 
has already had the approval of the Viceregal Council. These 
contracts are expected to be of large amount; and it will be of 
interest to sec whether they, or any portion of them, are secured 
by American houses, 

Constructional engineers report oe employment still in their 
bridge and roofing departments, but notwithstanding the recent 
great expansion of the rolled girder industry in this country, 
our importation of eo and German girders continue to 
increase, There is a lull in the purchases in the Birmingham 
district of American machinery, in part no doubt because local 
manufacturers have generally completed the fitting up of their 
factories. There is, however, stil! a rather brisk demand for 
American electrical machinery, and I learn to my surprise that 
the Patent Nut and Bolt Company, of Birmingham, has placed 
some rather large orders in the United States for furnaces, rolling 
mill, and othing iron-working machinery for its Newport works, 
South Wales. 

The already wide scope of usefulness a by the South 
Staffordshire Tnstitute of Iron and Steel Works Managers, which 
was founded in 1866, will, it is anticipated, be further enlarged by 
the change of title which has just taken place. In future this 
body will be known as the Staffordshire Iron and Steel Institute. 
It already comprises a good number of managers and proprietors 
of iron and steel works, and it seems probable that the number of 
this class of members will further increase, The inaugural address 
at Dudley, on Saturday last, of the new president, Mr. Hi. Sil- 
vester, of Birmingham, dealt with recent progress in scientific 
steel making. 

The death is announced of Mr. William Orme Foster, of Bridg- 
north, at the age of 85, who former] — a historic position 
in the iron trade of the Midlands, and notably of the South Stafford- 
shire district. For many years Mr. Foster represented Bridgnorth 
in Parliament. Mr. Foster’s works are those of the well-known 
best iron house of John Bradley and Co., but Mr. W. 0. Foster 
was the sole proprietor. The firm originated in the latter part of 
the eighteenth century, and = from modest beginnings at Stour- 
bridge to a colossal position, but of late years the firm’s operations 
have greatly contracted. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The engineering trade position presents no new 
development calling for special notice, Here oe there establish- 
ments still thes be they are running off the orders on ~ 
books faster than they are Lae replaced, but taking the trade al 
through, activity is being well maintained, and even where new 
work is not coming forward in the same proportion as old contracts 
are being completed, most establishments have quite sufficient 
orders in hand to keep them fully engaged well into the com: 
mencement of next year, and in some cases well over the ery 
twelve months, In the iron market there is still a — deal i 
uncertainty as to the future, and opinions vary considerably. 1n 


some well-informed quarters the conviction is still strongly enter: 
tained that prices have touched their highest point, but the order 


| 
regards the best brands, William Barrows and Ae decane 
. ordinary bars at £10; best, £11 10s.; and best best, £19 Is, 
scrap bars, £11 10s. to £12 10s.; and plating bars, £10 10, rd 
£12 103, Angles are £10 10s. to £12 and £13. are ine to 
£14; and extra treble best, £17. Phillip Williams ang = 
quote :—‘‘ Mitre” bars, gin., round or square, to lin., or flats lin, 
to 6in., £10; ditto, 4in., round or square, or 7in. flats, also £19, 
Angle iron, not extending eight united inches, becomes £10 10s, : 
best iron, 203. per ton extra; bars cut to exact lengths, fs, per 
.% ton extra; ‘‘ mitre’’ plating bars becomes £10 10s, 
The new prices of John Bradley and Co. for their respective 
brands are :—Bars, ordinary, £10; S.C. “crown,” £11; best best 
scrap, £13 103.; and L, circle charcoal bars, £16. Hoops the same 
firm quotes :—Ordinary, £10 10s.; S.C. crown, £12 10s.; best best 
ditto, £14 10s.; and charcoal, £17 10s. When last August marked 
Z bars were advanced 10s, this firm did not move with the other 
houses, but on this occasion they have done so. Thus it will be 
seen that their best iron now stands at £1 per ton above the 
other marked firms, Bradley and Co, arenot membersof the Marked 
Bar Association, preferring to leave themselves open at any time 
to pursue an independent course. : 
Unmarked bars were firm to-day (Thursday) in Birmingham at 
the advance of 10s, declared last week, making the standard for F 
this class of iron £9. Makers of common hoops, tube strip, and 
common angles, demanded 5s., and 7s. 6d, to 10s. per ton advance 
in sympathy with the higher price of unmarked iron, and con. 
sumers needing material had to give the rise or go without the iron, 4 
Hoops are quoted £9 10s. for ordinary, and £10 for superior 4 
qualities, and gas-tube strips £8 103, to £8 15s. Nail rods and rivet 
iron were £9 and upwards. The sheet iron trade was fairly strong, q 
doubles ruling at from £9 2s. 6d. to £9 2s. 10d.; and trebles 
£9 12s, 6d. to £10. Galvanised corrugated sheets were £13 10s, : 
& 
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books of both makers and manufacturers do not cause them any 

iety, and notwithstanding very keen underselling by some of the 
ane nts, makers are not disposed to entertain new business except 
merchan 
at their full rates, whilst manufacturers are week after week steadily 
moving upwards in their prices, 

The course of business in the iron market continues rather 
erratic, and presents the somewhat extraordinary anomaly that 
whilst raw material is barely holding its own, there would seem to 
be no check on the strong upward movement in finished material. 
The ‘Change meeting at Manchester on Tuesday was fairly well 
attended, But business, taking it all through, is not more than 
moderate. Pig iron makers, with very few exceptions, 
were holding firmly to late rates, but not booking many 
new orders, and in the meantime, merchants continue low 
gellers in the open market, any orders obtainable, particularly 
for delivery next year, being in some instances cut for at 

rices shillings below current rates. For Lancashire foundry 
iron quotations remain nominally at 77s. 6d., less 24; 
Fibcoinshire makers still quote 71s. 6d. net cash, and fair orders 
have been booked at this figure, but merchants are ready sellers 
at about 703. 6d. to 71s., with Derbyshire brands about 76s. 6d. to 
77s, 6d. net cash. Forge qualities, although in good demand, are 
scarcely realising the special prices that some makers have been 
talking of. Lincolnshire, delivered Warrington, has been 
sold at about 70s. 8d. net, but the actual basis figure is 
more nearly 703. 2d, net cash, with Lancashire about 72s. 
to 72s. 3d., less 24. Middlesbrough iron is a trifle easier, the 
market quotations ranging from 75s, 4d. to 76s, 4d. net cash, by 
rail Manchester. Scotch iron continues irregular, Eglinton and 
(lengarnock, for prompt delivery Manchester docks, being quoted 
about 77s. 6d. to 78s., whilst for delivery next year, 76s. 6d. net 
cash is being taken. American pig iron is nominally quoted about 
76s. 6d. to 77s. 6d. net, but nothing doing. 

In the finished iron trade, makers, who are mostly heavily sold 
over the next three of four months, and almost out of the market 
for anything like prompt delivery, have again advanced their 

rices. Lancashire makers have put up their official list rates for 
a 5s, per ton—the third advance of the sameamount within a ver 
short period—and are now quoting £8 15s., whilst North Stafford- 
shire makers have raised their list to a similar extent, bringing it 
to £9 delivered here, Lancashire hoops have also been advanced 
hs, and are now quoted £9 2s. 6d. for random to £9 7s, 6d. for 
special cut lengths, delivered Manchester district, and 2s, 6d. less 
for shipment. Sheets continue to harden, with £10 to £10 2s. 6d. 
representing current prices for delivery Manchester district. 
Makers report that on the small quantities of iron they have to 
sell they experience no difficulty in getting the advanced rates, 
but the actual business doing is only of very limited dimensions. 

A strong tone prevails in the steel trade, except as regards raw 
material, Hematite makers still quote nominally about 87s. to 
89s., less 24, for No. 3 foundry ; but in the open market there are 
sellers at considerably under these figures. Local-made billets are 
exceedingly firm at £6 12s, 6d, net ; for Lancashire bars makers 
are not quoting under £8 10s., with other qualities £8 15s. to 
£8 17s, 6d., and boiler plates steady at £9 10s. to £9 12s, 6d., 
delivered Manchester district. I may add that American users of 
steel have recently been large buyers in this country, especially of 
billets, in which a considerable export business has been doing for 
some time past ; whilst fairly important orders have recently been 
placed for steel plates, with various English makers, at the full 
prices now current in this country. 

There are further evidences of the exceptional activity in the 
boiler-making trade, to which I referred last week. A very large 
en of work is just now being given out in this district. One 
local firm has secured a contract for fourteen large steel Lanca- 
shire boilers, uired in connection with the electric power 
development at Live 1 ; and another local establishment has 
received an order for boiler work amounting to £25,000, in con- 
nection with a patent cement-making process that is being 
developed in this country ; whilst a Sethee large contract for 
sixteen boilers will shortly be settled to meet the requirements 
of the Salford electric power development, 

R, and J. Dempster, of Newton Heath, have purchased the 
Langloan Ironworks, Coatbridge, previously owned by R, Addie 
and Sons, but which have been closed for some years t, The 
firm intends to put down an extensive plant for ammonia and the 
other by-products on the most approved principle, and also 
generally to re-model the blast furnaces, When these are com- 
gee four furnaces will be in operation, and the firm hopes to 

able to place pig iron in the market in less than twelve months. 

A slackening off after the rush of orders coming forward last 
week for all descriptions of fuel in anticipation of the upward move 
in prices is only what might be expected, but the advance has been 
sogeneral, not only og pe Lancashire, but in the neighbouring 
<n. countries of Yorkshire, Derbyshire, and Staffordshire, 
that no difficulty whatever has been experienced in maintaining 
the higher prices, For the present collieries are mostly fully 
engaged with clearing off arrears of deliveries on account of 
orders booked prior to the close of last month, and they are not 
only sending away all their output, but have still to fill up con- 
siderable quantities out of stock. 

The chief slackening off has, of course, been in the better 
qualities of round coal suitable for house-fire purposes, but a steady 
business is coming forward at the higher prices, which at the pit 
mouth are very firm at about 12s, 6d. up to 13s. 6d. for best Wigan 
Arley ; 10s. 6d. up to 11s, 6d. for Pemberton four-foot and seconds 
Arley ; and about 10s, for common house coal. 

The lower class round coals continues in active request for steam 
and forge purposes, and the advanced rates are being readily got, 
ordinary nag oom at the pit mouth averaging about 9s. 6d. to 
10s. per ton. Notwithstanding the extra quantity of round coal 
that has recently been screened for house-fire purposes, supplies 
of slack continue short to meet full requirements, and for all 
descriptions of engine fuel prices are exceedingly firm at the 
Maximum quotations, with collieries in many cases not disposed 
to contract forward even at the present advanced rates; at the 
pit mouth common slack is quoted 5s, 6d. to 6s.; medium, 6s. 3d. 
to Us, Sd.; and best sorts, 7s, to 7s, 6d. at the pit mouth. 

Shipping is fairly active, and with many collieries having little 
or nothing to spare outside their inland trade, supplies are not at 
all excessive, Prices are strong at 10s, to 10s, 6d. as the minimum 
quotations for steam coals, and about lls. to lls. 6d. for hoiise- 
fire qualities, delivered Mersey ports. 

Although coke makers have held a meeting to consider prices, 
they have hot officially put up their list rates. With, however, 
a demand in excess of the production, there is a decided hardening 

ndency, and in some of the lower qualities prices have been here 
= there raised almost 1s, per ton, At the ovens, best foundry 
cokes remain at about 26s, to 27s,, and good furnace qualities about 
18s, to 20s, per ton, 
ee ear0%".—There is a slightly easier tone in the hematite pig iron 
_ e this week although the reason] for this is difficult to deter- 
— unless the prospect of war is the cause. But it is only the 
aoe market that is depressed, makers finding no reason for 
a Owing the lower prices now quoted for warrant iron, Warrants 
o down at 71s, 11d. net cash, buyers offering a penny less. 
a continue to quote 75s, to 77s. 6d. for mixed Bessemer 
pa ers, net f.0.b., as they are so well sold forward. During the 
hand stocks have been increased by 390 tons, and now there is in 

= 233,684 tons, or an increase of 57,705 tons since Christmas of 
poe ayo Forty-six furnaces are in blast as compared with forty- 
Pe id © corresponding week of last year. The output is very 
os erable, and all the iron now being produced is needed to 
pe ey delivery engagements. The Americans are still in the 

z va for large supplies for early as well as for forward deliveries. 

ocal and home consumption is also very considerable. 
x © activity in the native iron ore trade is well maintained, 
fact ralsers are very well off for orders, This is particularly the 
request regards best sorts, and good ave: sorts are in fuller 
est than of late. Prices are steady, and best ore is at 18s,, 


while ordinary is at 14s, net at mines. Spanish ore is in very large 
consumption, and is quoted at 17s, 6d." delivered at West, Coast 


ports, 

The steel trade is full of life, and makers have a very good out- 
look, and they have a long list of important orders in hand. 
Heavy steel rails are in good inquiry, and prices are firm and 
steady at £6 15s. per ton. Steel shipbuilding material is e' ing 
the attention of makers to a very large extent, and while new 
orders are plentiful, those already in hand are numerous. Ship 

lates are still quoted at £7 12s, 6d., and other classes of ship- 

uilding material is also firm in quotation, A good trade is being 
done in hoops for the armour of electric cables, and all other 
branches of the steel trade are busy. 

There is nothing new to report in the shipbuilding and marine 
engineering trades, but great activity is maintained, and addi- 
tional hands are being taken on every week. 

—— characterises the coal and coke trades, and prices are 
very steady, 

Shipping returns for last week show there is a falling off in ex- 
ports, probably owing to the bad weather of late. The exports of 
pig iron from West Coast ports last week were 4552 tons, and of 
steel 5806 tons, being a decrease of 5004 tons of pig iron and 34 
tons of steel as compared with the corresponding week of last 
year. The total exports this year have been 374,365 tons of pi 
iron and 367,929 tons of steel, showing a decrease as com 
with last year of 29,689 tons of pig iron and 43,822 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


_ CONSUMERS of household coal have now to pay an advance rang- 
ing from 1s. to 6d. per ton for their winter supplies. An effort 
was made to obtain the increased price some time ago, but it did 
not generally succeed. It is now, however, definitely settled. 
This week, too, the miners received an advance of 24 per cent., 
bringing their wages up to 40 per cent. above the average of 1887. 
This arrangement is according to the agreement come to between 
employers and employed, as finally settled by the executives on 
both sides, The men, though now receiving such high pay, have 
yet a margin of 5 per cent. between the agreed rate and the maxi- 
mum terms obtainable under the joint settlement. In the mining 
district it is freely expected that this further advance will be 
obtained ere long. A very heavy trade is now being done in house 
coal, as householders are busy laying in winter supplies. The 
advance in West Yorkshire is Meu to that in South Yorkshire, 
the rise of 6d. a ton being restricted to small fuel. Best Silk- 
stones are 10s, 6d. to 11s, 6d. per ton; ordinary, from 9s, 6d. per 
ton ; Barnsley house, 10s. to Tos. 6d. per ton; seconds, from 9s, 

r ton. These are the prices at the pits. In steam coal busiaess 
is fluctuating somewhat, and trade is not quite so firm except for 
export, as every effort is being made to get as much done in the 
short time remaining before the season closes, Barnsley hards 
fetch 9s, 6d. to 10s. 6d. per ton; seconds, from 9s. per ton. This 
is the season when gas coal is most freely delivered, and the prices 
at which it is now being taken under contract range from 9s. 6d. to 
10s, 6d. per ton, All kinds of engine fuel remain in brisk request, 
in spite of advanced prices, A very heavy demand is reported 
from Lancashire, which has been a good market all the year. 
Nuts are now making as much as 8s, to 9s. per ton ; screened 
slack, 6s, to 7s. per ton, and smaller fuel for coking pu: is as 
largely called for as ever. Coke fetches from 17s. to per ton 
on current sales, and there is a full demand at these rates, The 
ovens are being constantly increased, but a preference is shown 
for the old type of oven, the product of which is said to excel in 
hardness and density, 

In the heavy branches of trade there is abundance of employment 
and every prospect of continuous work for some months ahead. 
The difficulty at present is in obtaining adequate supplies of iron for 
general requirements. Makers state that they are unable to get 
deliveries as expeditiously as they would like, being handicapped 
by the scarcity and dearness of furnace coke. Military, marine, 
and rere material are all being actively produced. ere is a 
report of a little slowing down of orders in the crucible steel trade, 
but generally the output is as heavy asever. The demand for 
B and Si steels has certainly not decreased. In the 
lighter trades, such as files, there is somewhat less doing, this being 
a department in which foreign wares have considerably affected the 
home production. The foreign files are stated to be produced at 

rices with which local makers cannot compete. There is also a 
ittle less pressure in engineers’ and smiths’ tools, and amongst the 
manufacturers of vices, anvils, &c. In the silver and plating trades 
good business is being done, the first touches of trade for Christmas 
and the New Year being now felt by the leading houses. It is 
expected that the approaching season will be brisker than usual. 

A rapidly increasing branch of local manufacture is the produc- 
tion of castings and other parts of electric machinery. The firms 
who have gone in for this class of work have no difficulty in filling 
their order books, the development of electric undertakings all over 
the country being far beyond expectation, and certain to yield good 
work well into next year. 

Several Sheffield manufacturers are suffering severely through 
the unrest in the Transvaal. Heavy orders are in suspense, wait- 
ing shipment, and work not completed is being left until somethi 
definite is known. Representatives of local houses in the South 
African districts generally send home most discouraging reports. 
The friends of the Transvaal Boer in the Cape are making them- 
selves unpleasant in business matters. A speedy settlement, one 
way or the other, is earnestly hoped for. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE market for pig iron in this district was dull and weak in the 
early part of the week, owing to the relapse of prices of warrants, 
which in a great measure was caused by a few second-hand holders 
selling out, because they became alarmed about the threatening 
political situation. There was no other reason for any receding of 
— These weak speculators having cleared out, the market 

as since regained confidence, and prices and demand have im- 
proved again. The advance in the Bank rate, though rather dis- 
quieting at first, as it was made on a day of the week other than 
the orthodox one, tends rather in favour of legitimate trade, as it 
will check speculation in warrants, seeing that it will make it too 
expensive for the speculator to carry on operations, and prices will 
be steadied, so that regular business will be favoured. tedem do 
not expect that the iron and allied industries will be detrimentally 
affected by an outbreak of hostilities in South Africa, especially as 
the difficulty is with an opponent that cannot interfere with our 
commerce, 

Business has on the whole been quiet this week, but showed 
more activity in the middle than in the early part; and as no 
pressure has been shown to sell, makers having scarcely any iron 
that they can dispose of for delivery this month, prices have been 
well maintained, It is satisfactory to note that continental con- 
sumers and merchants are endeavouring to buy for delivery over 
the first half of next year, and that they will pay somewhat more 
than they will give for prompt iron. This may de regarded as a 
good indication. Supplies of all kinds of pig iron are undoubtedly 
uncommonly scarce in makers’ hands, a fact which is shown 
clearly by the heavy withdrawals of iron from the public warrant 
stores, ‘The supply is not likely to be increased, for the dearth of 


coke prevents any more furnaces being relighted. A fortnight ago 
some coke was thrown on the market for sale, owing to buyers in 
other what they = ordered, but these 
were quickly snapped up, the comparatively low prices tempting 
consumers, There is now the old diticulty experienced in pe ton 


full supplies of coke, and makers of pig iron dare not under the 
circumstances relight more furnaces, 

Makers have not quoted this week anything less than 
67s. 6d. per ton for prompt f.o.b. deliveries of No, 3 Cleveland 
G.M.B. pig iron, though in the early part of the week second 
hands sold odd lots at 67s, 3d., and even 67s. But the market 
has become stronger again, and certainly the value is not less 
than 67s. 6d. Cleveland warrants have not drop’ in value so 
quickly as Scotch or West Coast, and relatively nage oe 
considerably dearer. Within the last two years tech 
warrants have been 9s, 6d. r ton dearer than Cleveland, 
and in ordinary times the difference is between 4s. and 5s., 
but this week the difference has been reduced to 9d. per ton. 
One consequence of this small difference is that the Scotch demand 
for Cleveland pig iron has decreased very materially, and last 
month’s deliveries to Scotland from this district were not much 
more than half of what has sometimes been reported, for Cleveland 
iron is dearer to the Scotch consumer than Scotch iron, It is not 
surprising, therefore, that during the past quarter the deliveries of 
Cleveland iron into Scotland were only 76,000 tons, whereas in the 
previous quarter they were 116,000 tons, and in the first quarter 


40 | of the year 117,000 tons. This falling off, however, is not felt by 


the makers, for it is counterbalanced by an enormous improve- 
ment in the deliveries to countries abroad, so much so that the 
total exports of pig iron are the best on record, being at least 
7 per cent. better than the previous best year on record—1897, and 
they exceed the shipments of last year by no less than 17 per cent. 
No. 4 Cleveland foundry pig iron is steady at 66s., and grey — 
at 64s, 6d. Scarcely any mottled or white iron comes upon the 
market, very little being made. 

The supply of hematite pig iron is very shori in this district, 
aud makers can scarcely sell a ton for delivery within the next six 
weeks, The fluctuations in the warrant market, and the low prices 
of West Coast warrants, have practically no influence in determin- 
ing prices of hematite in this district. For mixed numbers of East 
Coast hematite pig iron the price is kept frm at ton, and 
makers have no difficulty in realising it. Imports of foreign ore 
are increasing, and not less than 18s, per ton will be accepted for 
Rubio delivered on the Tees. 

The stock of Cleveland pig iron in Connal’s warrant stores at the 
end of September was 94,130 tons, a decrease for the month of 
17,225 tons, and for the year of 44,403 tons, of which 32,113 tons 
were reported in the last three months. Of hematite pig iron, the 
stock of which was at one time over 100,000 tons, only 14,153 tons 
were held at the close of September, a decrease of 3015 tons dur- 
ing that month, and of 20,175 tons this year. The North-Eastern 
Railway Company at the beginning of the year had 10,350 tons 
of Cleveland iron in their warrant stores, at the close of September 
only 800 tons. 

The exports of pig iron from the Cleveland district during Sep- 
tember were most satisfactory in all respects, a tons, 
that being 7000 tons more than in August, and 11, tons more 
than in September last year. Only once before has there been 
a larger delivery in September. The exports to foreign parts have 
never been exceeded in any previous month except June and July 
last. They were exceedingly large to Germany, for out of 80,184 
tons sent oversea no less than 50,499 tons went to Germany direct, 
or vid Holland, a quantity er than in any month prior to this 
year, and it compares with only 32,293 tons in September last year. 
Scotland till this year was by far the largest consumer of Cleve- 
land iron that is outside the district in which it is produced, now 
it falls far short of Germany, for last month only 25,774 tons were 
sent against 50,499 tons forwarded to Germany, and during the 
year Scotland has had 310,555 tons from this district, whereas 
Germany has had 405,498 tons, which is two-thirds of all the Ls 
iron sent oversea. Altogether this year Cleveland has ship 
1,021,284 tons of pig iron, which is the largest quantity on record 
for the first nine months of the , it is 7 per cent. more than 
the previous best, 1897, and 17 per cent. moze than last year’s 


The manufactured iron and steel industries continue exceed- 
ingly brisk, and it is difficult to get an order placed for delivery 
this year. Bar and sheet manufacturers have put Zz their prices 
5s. per ton this week, making common iron bars £8 ; best bars, 
£8 10s.; steel sheets, £10 for singles and £10 5s. for doubles ; 
iron sheets, £9 for singles and £9 5s. for doubles, In all other 
branches prices tend upwards. 

The death is reported at Sutton, in Surrey, of Mr. Theodore 
Fox, aged 68 years. He, in conjunction with the late Mr. Jere- 
miah Head, who died in March last, founded the Newport Rolling 
Mills, Middlesbrough, in 1862, and carried them on very success- 
fully as plate mills till a few years ago, when considerations of 
health induced Mr. Fox to retire into —_ life, and their 
works were leased to John Hill and Co., who subsequently 

urchased them. The late Mr. Fox was brother-in-law of Sir 
, oe Pease, M.P., the chairman of the North-Eastern Railway 
Company. 

A new company, of which Sir Christopher Furness is chairman, 
and Mr. A. W. Hollis ne director, has been formed for 
taking over the works of the Weardale Iron and Coal Company, 
Limited, whose business was established in 1845. The capital of 
the new concern, which is to be known as the Weardale Steel, 
Coal, and Coke Company, Limited, is £900,000, and this week the 
public have been asked to subscribe for the shares. : 

The engineering industries of this district continue exceedingly 
active, orders being pressed upon the firms more freely than ever. 
To meet the large business in prospect, extensions of the works 
seem to be the order of the day. Blair and Co., Limited, marine 
engineers, Stockton, have just concluded the purchase of a large 
piece of land adjuining the north end of their premises, and are 
about to commence the extension of their already very large 
establishment. The directors of Robert Stephenson and Co., 
Limited, locomotive engineers, Newcastle-on-Tyne, finding that 
they cannot well extend their well-known works in Forth-street, 
which were founded in 1822 by George Stephenson, are inspecting 
sites in various parts of this district, and, it is said, also in Car- 
lisle, with a view of erecting additional works. Summerson and 
Sons, Darlington, have purchased a large block of buildings adjoin- 
ing their works, and these will be removed in order to allow of 
the extension of the works, The North-Eastern Railway Com- 

ny has commenced with the extensions of the North - road 
Comastive shops at Darlington. The directors of Sir Christopher 
Furness, Westgarth, and Co., marine engineers, Middlesbrough, 
have declared a dividend of 6 per cent. on the ordinary shares, and 
carried £10,000 to the reserve fund. 

An example of quick work was exhibited on Thursday last week 
by Sir Christopher Furness, Westgarth, and Co., marine engineers, 
Middlesbrough. The steam trawler Dorothy, which was launched 
that morning at W. Harkess and Sons’ yard, was towed to the 
sheerlegs opposite Sir C. Furness, Westgarth, and Co,’s works, and 
arrived there at 10.30 a.m. The engines, boiler, steam winch, 
masts, and other heavy deck fittings, were lifted on board during 
the day, and the vessel tried under steam at 10 p.m., and on the 
following day the vessel proceeded under her own steam back to the 
builders’ yard, arriving there at 9.30 a.m., after being duly pass 
by Lloyd’s surveyors, The engines are triple-expansion, having 
cylinders 113in., 20in., and 32in., by 24in. stroke, and 400-horse 


wer. 
PO Walter Griffiths and F, Hawker, of the Darlington Wagon and 
Engineering Company, have taken out a patent for an improved 
form of tip wagon. The usual contractors’ tip wagon shoots its 
contents from ‘the end or the side only, but the new wagon is so 
constructed that it can shoot them in any direction. The upper 

rtion of the wagon revolves on a pivot and runs on three wheels, 
When it is brought round to where it is required, pins are dropped 
into sockets underneath, and so the body is secured. The wagon 
is then tipped in the ordinary way. 

The Consett steel millmen, and also those at Jarrow, have had 
their wages raised 2} per cent, in accordance witb the sliding scale 
arrangement, This is the fifth consecutive advance of like amount 
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which they have received. The finished ironworkers of the North 
of England have received four advances each of 24 per cent. this 
year, or 10 per cent. in all. 

The coal trade is, with the exception of the steam-coal branch, 
as satisfactory as at any time this year; the demand is good and 
prices firm. Especially are the inquiries active on foreign account, 
and some heavy orders have been placed during the last few days 
for bunker, locomotive, and coking coals, for delivery next year in 
most cases. Coking coals are quoted at 10s, 9d. to 1ls.; un- 
screened bunker coals, 10s. 3d. to 10s. 6d. f.o.b.; and gas coals, 
10s. 64. to 1ls, Steam coals are rather weak in price, in fact, 
they may be bought at 10s. 64. per ton for best, and 7s. for smalls. 
Blast furnace coke is strong at 21s. at the furnaces in this district, 
and good foundry coke realises 22s, to 23s. 6d. f.o.b. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been depressed this week owing to the 
Transvaal difficulty and the advance in the rate of discount. Con- 
siderable sales of iron have been made on a falling market, but a 
good deal of caution is voserved by operators, who are not at all 
sure that they might not be caught by an upward turn in prices. 
Business has been done in Scotch warrants from 68s, 8d. to 67s. 4d. 
cash, and 68s. 1ld. to 67s. 64d. one month. In Cleveland iron 
the prices have varied from 67s. 44d. to 66s. 10d. cash, and business 
has also been done at 66s. 104d. for October 18th, at 67s. 4d. one 
month, 67s. 2d. eighteen days, and 66s. 9d. for October 25th. 
Cumberland warrants have been done from 73s, 104d. to 72s, 4d. 
cash, and 74s. 14d. to 72s. 74d. one month, 

There are eighty-one furnaces in blast, compared with seventy- 
seven at this time last year, and of the total thirty-nine are pro- 
ducing ordinary, thirty-eight hematite, and four basic iron. 

The prices of Scotch makers’ iron are as follows :—Govan, f.o.b. 
at Glasgow, No.1, 69s.; No. 3, 68s. 6d.; Monkland, No. 1, 71s. 6d.; 
No. 3, 68s. 6d.; Wishaw and Carnbroe, Nos. 1, 73s.; Nos. 3, 70s.; 
Clyde, No. 1, 79s.; No. 3, 75s.; Gartsherrie and Calder, Nos. 1, 
80s.; Nos. 3, 76s.; Coltness, No. 1, 85s.; No. 3, 77s. 6d.; Glengar- 
nock at Ardrossan, No. 1, 80s.; No. 3, 74s.; Eglinton at Ardrossan 
or Troon and Dalmellington at Ayr, Nos. 1, 75s.; Nos. 3, 72s.; 
Shotts at Leith, No. 1, 82s. 6d.; No. 3, 77s.; Carron at Grange- 
mouth, No. 1, 81s.; No. 3, 76s. per ton. 

The figures given above are lower chiefly as regards the common 
brands, which are more sensitive to the course of the market than 
the special brands, most of which are comparatively steady. 

There is a large consumption going on of hematite pigiron. The 
prices show little or no change. Merchants quote Scotch-made 
hematite 80s. per ton for delivery in railway trucks at the steel 
works, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5037 tons, compared with 5983 in the corre- 
sponding periods of last year. To the United States 350 tons 
were despatched ; Canada, 500; India, 327; Australia, 125; 
France, 160 ; Germany, 985 ; Holland, 430; Spain and Portugal, 
45; China and Japan, 190; other countries, 265; tbe coastwise 
shipments being 1660, compared with 3423 in the same week of 
last year. 

The stock of pig iron in Glasgow warrant stores has been 
reduced in the course of the past week 1200 tons, and now amounts 
to 291,566 tons, being 24,941 less than at the beginning of the 


year. 

The finished iron and steel trades are well a. Atthe steel 
works there is a good deal of overtime, and the prospects are 
very good for the future. The makers of finished iron have this 
week intimated a further advance of 5s. per ton, They now 
quote rivet and — iron and common bars, £8 5s. ; best bars, 
#8 12s. 6d.; and best horseshoe iron, £8 15s., delivered f.a.s, 
Glasgow, the terms being net cash in one month. 

The official accountant of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board, Mr. John MacLeod, chartered 
accountant, Glasgow, having examined the books of the makers of 
malleable iron for July and August last, certifies that the average 
net realised price was £6 9s. 9°91d. per ton. The effect of this 
will be an increase of 24 per cent. in the wages of the workmen, 
dating from 2nd October, making a total increase of 174 per cent. 
since the Conciliation Board was formed. 

The coal trade has been decidedly firmer this week. The ship- 
ments are in the aggregate 17,000 tons larger, and there is a good 
inquiry for abroad. House coal is in greater demand for home use. 
Small coals and dross sell very readily, and the consumption in the 
iron and steel works is on an extensive scale. Main coal is quoted 
f.o.b. at Glasgow, 9s.; ell, 9s, 9d. to 10s, 3d.; steam, 10s, to 
10s. 3d.; splint, 10s. 3d. to 10s, 6d. per ton, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ON Saturday last a meeting of the Sliding Scale Committee of 
the iron and steel workers, mechanics and others, was held at 
Abergavenny, when it was decided to advance the wage 24 per 
cent. on and from October Ist. This coming at the same time as 
a very heavy rainfall over the district has given increased anima- 
tion, as in all quarters every branch will now be vigorously worked 
to complete delayed orders, and meet the incoming demands, 
tin bar being in strong request. The drought may now be taken 
as ended, but unless there is to be a periodical stagnation in 
the steel trade, something will have to be done in many 
places. The fact is, that in the vicinity of several works 
the ponds have from 3ft. to 6ft. of solid mud, which cannot 
be cleaned out without losing the water supply. This suggests 
duplicate reservoirs, and this would be as prudent as the 
now generally adopted duplicate steam power for exigencies, 
either in coal winding or in connection with steel works, 

Of late supplies of iron ore have been pouring in to all the 

rincipal works, This week Blaenavon and Ebbw Vale imported 

rge quantities, Swansea received last week nearly 4000 tons, in 
addition to 2140 tons pig iron, of which Middlesbrough was a 
contributory. Ore came principally from Bilbao and Castro. 
Prices have an upward tendency. The latest figures at Cardiff 
are:—Tafna, 15s, 3d. to 15s, 6d.; Rubio, 16s, 3d. to 16s, 6d. 
Exports of last week were not considerable, but large quantities 
of tin bar were despatched by rail over various lines, Cyfarthfa as 
usual being prominent. During the week the blast furnaces at 
Landore have been casting regularly, and in the Swansea Valley the 
steel producing departments have been in full drive, At Upper 
Forest steel smelting is brisk, and the large bar mill bas been 
doing full time. At Duffryn works, on account of repairs, only 
one smelting furnace has been at work, and the mills in conse- 
quence have been at half time. Tin bars are reported scarce, and 
the stocks of ingots cleared off. At the Mannesmann Weldless 
Tube Works the number of hands is double compared witha month 
ago. Throughout the tin-plate works the energy exhibited is re- 
markable. With the lst October, the 1874 list was brought into 
use, and the only sections at unrest are the annealers. Their 
latest decision is to agitate for full payment according to the list, 
but not to strike until every possible means of peaceful settlement 
has been tried, This is the direction of the union, and is to be 
commended. The Conciliation Board is trying to arrange prices 
for new branches started since 1874, but difficulties surround the 
matter, and no decision is yet arrived at. 

It would be most unfortunate for any block to occur now, for at 
present the tin mills and sheet sections are fully engaged in all 
districts, and on Change, Swansea, it was sta‘ this week that 
never in the history of this staple trade have orders and sizes been 
so various and numerous as at the present time, 

Nantyglo tin-plate works, which have been idle for years, are to 


be re-started, and four mills are getting ready. Other additions 
and alterations are projected, and a tin house is to be built. At 
Abertillery seven mills are now at work, and at Blaina eleven are 
to be re-started. A leading tin-plate manufacturer gives a roseate 
view of the trade. ‘‘To-day,” he states, ‘‘the Welsh trade is 
entirely independent of America, ani more flourishing than at any 
period in the history of the Welsh tin-plate industry.” Another 
authority considers that the Welsh trade is healthy, and attributes 
the fact of Wales getting a good share of American business to the 
present high price of steel in that country enabling Wales to com- 
pete successfully with the States. 

Last week the make of tin-plates was 60,209 boxes, shipments 
53,956, leaving 188,395 boxes in stock. Large exports are getting 
ready for China and Japan, New York, and Russia, 

Pig iron has drooped a little this week ; 1s, 9d. in Scotch, 1s, 2d, 
in Middlesbrough, and ls. 8d. in hematite, due, it is thought on 
‘Change, Swansea, either to political disturbances or speculative 
dealings, and not from trade influences, The advance of 10s. in 
Staffordshire bars has been — here, and efforts are being 
made to advance these and other quotations. Latest figures, 
Swansea, are as follows:—Glasgow pig iron warrants, 67s. 9d. to 
67s. 4d., 67s. 74d., 67s. 6d. to 67s. 8d. cash buyers. Middlesbrough 
No. 3, 66s, 6d.; other numbers in proportion. Hematite warrants, 
72s. 8d., 72s. 6d., to 72s. 14d. for mixed numbers, f.o.b, Cumber- 
land, according to brand ; Welsh hematite, 1, 2, 3, 82s. 6d. Welsh 
bars, £8 7s. 6d. to £8 10s.; angles at usual extras. Sheet iron and 
steel, £9 5s. to £9 10s, Steel rails, heavy, £6 10s. to £6 15s. ; light, 
£7 10s, to £7 15s. f.0.t.; sleepers ot to section and specitica- 
tion. Bessemer steel : tin-plate bars, £6 5s.; Siemens, £6 7s. 6d., 
all delivered in the district. 

Tin-plates: Bessemer steel cokes, lds. 6d. to 15s, 9d.; Siemens, 
lis, od. to 16s.; ternes per double box, 28 by 20 C., 28s., 29s., 30s. 
to 32s. 6d.; best charcoal, 15s. 6d. to 16s, 6d.; big sheets for gal- 
vanising, 6ft. by 3ft. by 30 G, per ton f.o.t., £12 10s. to £13 10s. 
finished black plate, £12 to £12 10s.; Canadas, £10 to £10 2s. 6d. 
Block tin, £144 5s.; spelter, £22 5s. Copper: Chili bars, £75 7s. 6d. 
to £75 17s. 6d.; lead, £16 ; silver, 26}$d. per oz. 

The copper strike is over, men going in without reference to the 
reason for standing out. The Dowlais Iron, Steel, and Coal Com- 

y, Limited, is now registered. Subscribers are Messrs. C, W. 
ad secretary ; C. G. W. Webb, Stroud Green ; R. A. Wigram, 
Paddington ; F. E. Tootal, W. M. Pleadwell, F. G. Schnadhorst, 
and W. A. Kaye, London. Capital, £1,100,000, in £1 shares, In 
addition to the ordinary description of iron and steel makers, the 
company is referred to as coke and chemical manufacturers, 
evidently with an eye to big products; also as electricians and 
engineers. 

Aberdare Motor Service has also been registered, £5000. It is 
amongst the possibilities that the Windsor Dock scheme will again 
come before the country, 

The colliers in the Monmouthshire district, who had decided to 
stop work if non-unionists were allowed to continue working, have 
succeeded in the attempt to coerce their brother workmen. It 
was reported on October Ist that at Abertillery and Western 
Union generally all men outside the Union had joined, and those 
in arrears had paid their contribution, so the threatened strike did 
not come off, 

Sir Wm, Lewis, on behalf of the Bute Company, took possession 
of Abernant works and collieries on September 30th, the lease 
assigned to Mr. James Lewis having terminated. As the railway 
from the chief colliery, Blaennant, ran over the De Winton pro- 

rty, upon which Mr, Lewis holds a separate lease, Sir William 

as had a short line constructed from the colliery to the Great 
Western Railway at Abernant, which will do away with wayleaves, 
It is unders that three mining experts have been appointed 
by the Bute Company and three by Mr. Lewis, who will inspect 
and report upon the state in which the colliery was left. It is 
fortunate that the transfer has been accomplished without a hitch, 
and the colliers, 2000 in number, have not lost a turn. 

The history of the lease recalls the most important events in the 
industries of the great district during the century. It wasgranted 
in 1800 to Messrs, Tappington pro their agent, Mr. Birch, but not 
successfully worked until 1819, when it was transferred to Mr. 
Fothergill, of Hensol, who in the course of time was assisted by 
his nephew, Mr. Richard Fothergill, afterwards M.P., and iron- 
master of Abernant, Llwydcoed, Plymouth, and Penydarran. At 
the liquidation, in which the London and Westminster Bank, the 
Bank of Scotland, West of England and South Wales Bank, and 
others were interested, the lease passed into the hands of one of 
the mortgagees, Mr. James Lewis. The greatest interest has been 
awakened by the closing, and speculation is rife as to the events 
likely to occur. The De Winton lease has over twenty years to run, 
and this property, which is a large unworked coalfield, has been 
offered by Mr. Lewis to the Great Western Railway Company. 

Cefn Glas Colliery, which has been closed for some time, has 
been re-opened. Celynen colliers have expressed full approval of 
their agents’ action regarding manholes, The Anthracite Miners’ 
Association have been advised not to sign contract books unless 
5 per cent. is granted and wages levelled up. The Bwllfa and 
Merthyr Dare colliers have had a meeting, and decided not to sign 
the contract books. The Cyfarthfa and Plymouth colliers, who 
held a meeting September 9th, and resolved to give notice on 
October 1st not to work with non-unionists, held a meeting on 
Saturday, and decided not to put in notices, hoping that so secious 
a step might be averted. ’ 

The coal trade is becoming more buoyant, and an advance in 
price is notified in South Wales, Monmouthshire, and in the Forest 
of Dean. In North Wales the advance is from 6d. to ls. per ton, 
and with this it is announced that colliers’ wages have been ad- 
vanced 24 per cent. 

On Saturday, ata meeting of the Sliding Scale Joint Committee, 
in Cardiff, it was announced that the auditors’ report warranted an 
advance of wages to the colliers in Monmouthshire and South 
Wales of 3? per cent., making it 28 per cent. above the standard 
of December, 1879, the said advance to date from the Ist of 
October. Good coal orders are coming in. This week the 
Admiralty accepted tenders for 100,000 tons, Coalowners were 
required to specify f.o.b. delivery at following ports: Cardiff, 
Barry, Penarth, Newport, Port Talbot, and Swansea. The 
following were successful: Standard, 30,000 tons; Plymouth, 
20,000 tons; National, 7500 tons; Powell Duffryn, 5 tons ; 
Ferndale, 7500 tons ; Dowlais, 25,000 tons; Albion, 7500 tons ; 
Cambrian, 5000 tons. Prices range between 13s, 6d. and 13s, 9d. 
per ton; delivery to end of March, but a e quantity early. 

Latest Cardiff quotations are as follows: t steam, 13s. 6d. 
to 14s.; seconds, 12s, 9d. to 13s.; best drys, 12s, 9d. to 13s.; 
seconds, 12s, to 12s, 3d.; — smalls, 7s, 9d. to 8s.; best 
ordinary, 7s. to 7s. 3d.; seconds from 6s, 9d.; best Monmouthshire 
for Cardiff shipment, 13s, to 13s, 3d.; seconds, lls, 9d. to 12s,; 
best households, 13s, 6d. to 14s.; No. 3 Rhondda, 13s. 6d. to 
13s. 9d.; brush, 12s. to 12s, 3d.; small, 10s, 6d. to 10s. 9d.; No, 2 
— 10s, 3d. to 10s, 6d.; through, 8s. 6d. to 93.; smal! 

rom 7s, 

Swansea prices :—Anthracite, 14s. to 14s, 6d.; seconds, 12s, 6d, 
to 13s. 6d.; ordinary large, 11s. to 11s. 6d.; small rubbly culm, 
5s, 6d. to 5s. 9d.; steam, 12s, 6d. to 13s, 6d.; seconds, 11s, 6d. to 
12s,; bunkers, 9s. 6d. to 9s, 9d.; small, 8s. to 8s. 6d.; bituminous, 
No. 3 Rhondda, 13s. to 13s, 6d.; No. 2 Rhondda, 11s. 6d. to 12s,; 
through, 10s, to 10s, 6d.; small, 8s, 3d. to 8s, 6d., all Swansea 
f.o.b., cash 30 days less 24. Patent fuel continues in good 
demand, though ieeoeat last week were not —_ Cardiff 
sent 3500 tons to Vera Cruz and 1200 tons to La Rochelle. Cardiff 
prices, 13s, 3d. to 13s, 9d.; Swansea, 12s, 6d. to 13s, Coke is as 


vigorous as ever, Cardiff, 24s, to 25s.; furnace foundry, 27s, to | 


32s.; Swansea furnace, 23s. to 24s,; foundry, 25s. to 27s, bd. Pit- 
— to 19s, 6d. Cardiff prices are improving, 17s, to 
s. 6d. 
The engine cleaners’ strike at Tondu is ended, and they have 
been re-started on new terms, though there is still dissatisfaction, 
The retirement of Mr. Moxey from the firm of Cory Brothers 


and Co., Cardiff, is reported, and I find is correct Mr, M 
having tendered notice to that €ffect, principally on pect Oxey 
age and health. If accepted it is poe 8 that his two sone wc 
other Cardiff gentlemen, will start a separate business py with 
coaling agents. Harrison, Moore, and Co., Admiralt: Oreign 
Carditf, have just specially chartered two steamers for test ents, 
service. There was a strong rumour at the Welsh ports this — 
that agents were securing a large number of vessels for Pr 
African transport service, but the fact was, as stated uth 
two being arranged for up to date. The outward ¢, only 
market, at Cardiff in particular, this week was stated ee 
‘Change to be booming in all directions, orders for the Medi. 
terranean and Egyptian ports were numerous and resej 
some for Cape Town, and enhanced prices had to be paid 1 
all the principal ports, Eastern inquiry good at firm rates, ear 
also River Plate and Rio Janeiro, Active demand for the island, 
on the basis of 8s, Teneriffe rates for coasting ports showed 
upward direction. 
Bristol has once again a big scheme to the front. The Dock 
Committee, on Monday, r ded a sch to the City Coune!l 
by which they might accept the offer of a leading mail steamshi 
company to run large steamers to Bristol. The scheme involves 
widening, deepening, and lengthening the dock, so that the la: oo 
steamers may enter Portishead. The outlay is estimated” t 
£350,000, and the time in carrying out two years, . 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
ScaRCELY a fortnight has passed since prices for the different sorts 
of iron met with a considerable advance, both in Rheinland- West. 

halia and in Silesia, and now again there is talk of a further risg 
in R ceseogene especially in the western districts of Germany 
Girders as well as tubes are expected to be raised, but the strongest 
advance is said to be contemplated for hoops, which would quote 
M. 190 instead of M. 180 that are now quoted per ton free Dort. 
mund, or Cologne, Asa rule, a quieting down, and sometimes even 
dulness, is beginning to be felt in the iron industries at this time of 
the year, but there is no symptom of anything like a decrease in 
animation to be perceived this year, and the works are sure to be 
kept vigorously engaged for a long time to come, most of the South. 
German and Rheinish-Westphalian ironmasters having sold their 
make till end of first quarter in 1900. Excellent employment is 
reported from all the iron and steel-producing establishments in 
the oe ; the majority of the sheet mills are sold forward ti] 
the end of second quarter next year, and what remains to be dis. 
posed of—and that is not much—cannot be had at less than 
M. 200 p.t. at works, heavy plates realising M. 190 p.t. at works, 
Foreign demand for Silesian forge and foundry pig has been steadily 
improving upon the week ; inland consumption of forge pig has also 
been heavier in September than it was in August, but very large 
sales have not been effected. The prices for forge pig are rather 
tending upwards, The Silesian rolling mills have the greatest 
difficulty in satisfying consumers, — they firmly keep to their 
old rule of supplying old customers before they attend to fresh 
orders, but as production is lower than consumption the scarcity 
in supplies is naturally increasing. The mills have, almost without 
exception disposed of their make till end of March, but the orders 
booked reach as far as the end of next year, and some even further 
than that. For all sorts of rolling material a strongly increasing 
demand is being experienced, and the tone in the engineering trades 
is remarkably firm. Numerous orders for the second quarter of 
1900 have been received at the bar mills, and the generai tendency 
in this branch of the iron industry is stiff, both makers and dealers 
having much confidence in the future, Plates are in the same 
brilliant condition as before, and the only change against previous 
weeks that can be reported in sheets is a very slight decrease in 
demand which has, here and there, taken place. 

On the Austro-Hungarian iron market the position remains the 
same as in previous weeks, and may generally be regarded as an 
exceptionally good one. All through last week the various 
branches have been steadily occupied, and the tone is healthy and 
firm. In Budapest advances for pig iron and for castings have 
amounted to about 5 per cent. lately, and the prices for cast iron 
tubes have also been raised 5 per cent. 

Recent floods are reported to have caused considerable damage 
to the arms factory in Steyr, and operations had to be suspended 
for a while. 

All the engineering and ironfounding branches in Belgium are 
very busy, the malleable iron trade is flourishing, and the blast 
furnaces are likewise engaged to their fullest capacity. Prices 
show much firmness, 

Very satisfactory accounts can also be given of the Belgian coal 
market ; demand is improving from week to week, and very good 
prices are being given. Coke likewise finds a full and active market. 

Animation continues in the iron and steel business of France, 
and there is a large amount of work received at the various esta- 
blishments. The Comptoir Métallurgique de Longwy has been 

rolonged for another five years and five months, viz., till end of 
1904, The following companies belong to the syndicate: 
—Société Métallurgique de Gorq ; Société Métall de Seuelle- 
Maubeuge ; Société Métall d’Aubrives et Villerupt ; Société des 
Hauts-fournaire de Longwy et de la Sauvage ; iété Lorraine 
Industrielle ; Société Hauts-fournaux de la Chiers ; Société des 
Hauts-fournaux de Villerupt-Laval-Dien ; Société Métallurgique 
de l'Est; Compagnie des Forges de Chantilon-Coummentry et 
Neuves Maison ; et Société des Forges et Fonderies de Montataire. 

The strike at the large French ironworks of Schnieder in 
Creuzot, which began a short time ago, has already largely in- 
creased, the number of strikers now amounting to about 12,000, 
is considered as being of a somewhat serious nature, because 
neither the wages question nor anything connected with work is the 
real cause of the strike, but some political, or rather socialist, 
movement ap) to be at the bottom of all, and so it is difficult 
to say where it will end. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market active, but shippers still plain of want of 
tonnage. House coal in fair request. Steel and iron works are 
now fully employed for finished iron and steel goods, and prices 
have an upward tendency. ‘Tin and copper both lower than last 
week’s quotations, Exports for week ending September 30th 
were :—Coal: Foreign, 39,176 tons; coastwise, 19,525 tons. Im- 
ports for week ending October 3rd were :—Iron ore, 11,200 tons; 
pig iron, 262 tons ; pitwood 230 loads. 

Coal: Best steam, 12s, 9d. to 18s.; seconds, 11s, 9d. to 12s, 
house coal, best, 13s, 6d.; dock screenings, 8s. to 8s. 3d.; colliery 
small, 7s. to 7s, 8d.; smiths’ coal, 9s. Pig iron : Scotch warrants, 
67s. 7d.; hematite warrants, 72s, 7d. f.o.b, Cumberland ; Middles- 
brough, No. 3, 66s, ag ge Iron ore : Rubio, 16s. 9d. to 17s.; 
Tafna, 15s. 6d. to 15s. 9d. Steel: Rails—heavy sections—£6 10s. 
to £6 15s.; light do., £7 10s. to £7 15s, f.o.b.; Bessemer steel tin- 
plate bars, £6 5s, ; Siemens steel tin-plate bars, £6 7s. 6d., all 
delivered in the district cash, Tin-plates: Bessemer steel, coke, 
15s. 6d. to 15s, 9d.; Siemens—coke finish—15s, 9d. to 16s. _Pit- 
wood: 17s, 9d. to 18s, London Exchange Telegram: Copper, 
£75 18s, 9d.; Straits tin, £14610s, Freights very firm and advane- 
ing. 


Tue CockEeTr TUNNEL.—It is reported that the internal belting 
of the Cockett Tunnel, Swansea, so reduces the —- that hence- 
forward only asingle line can be used. It is thought in the district 
that in face of the great and increasir 3 traffic of the railway west- 
ward, that the Great Western directurs are committed to a new 


trunk line between Landore and Gow rton. 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, September 28th. 
industrial and commercial conditions con- 
er most favourable character. There is 
scarcity of money in banks, because the banks 
tose lent out almost their last dollar. There 
js a great scarcity of fractional currency, and 
Ci ngress Will be asked to manufacture 125,000,000 
dols. in small coins. In the last three months 
Joans in this city have contracted 63,000,000 dols., 
and deposits have fallen 105,000,000 dols. The 
favourable balance of trade through this country 

for the month of August was nearly 38,000, 
dols. The railroad earnings for July show an 
increase of 26 per cent. net over July last year, 
and 17 per cent. gross. Stock operations are 
d on a very large scale. There ie an 
nnlimited demand for municipal bonds, and cities 


and 
themse' 


dols. here. The demand for all kinds of ma- 
chinery is increasing every minute ; not least of 
these requirements are presented by railroad 
companies. The greatest activity prevails in the 
locomotive and car shops. There is a famine in 
cars at many places, and bituminous coal ship- 
ments are impeded in consequence. Preparations 
are being made for an unusually active winter. 
Building activity is greater than at any time this 
year, considerable new work having come up since 
September Ist. An immense amount of work 
is being done in factories, and in the enlarge- 
ment of factories, There are at present no 
serious labour troubles existing, but there is a 
threatened trouble with the puddlers, who ex- 
pected an advance in wages for September and 
October based on the average price of bar iron 
for July and August. 


ENGINEERING NOTES FROM SOUTH 
AFRI 


(From our own Correspondent.) 

Business throughout the country is necessarily 
atastandstill owing totheimminent prospectof war 
in the Transvaal. So many of the white inhabit- 
ants of Johannesburg have fled that it has become 
matter of doubt whether many of the gold mines 
will not soon cease working. The extensive 

hinery equipments which were contem- 
plated in connection with new deep-level 
developments have, of course, been aban- 
doned. It is being widely discussed whether, in 
the event of war, the Boers will destroy the 
machinery on the surface of the mines. Even 
were this done, it would only mean that the com- 
panies would have to apply fresh capital after 
the struggle to the work of re-equipment. But 
it is difficult to see any motive for such a policy 
of destruction. The Boers will only go to war 
under the conviction that they will be victorious, 
and they would therefore not destroy property 
upon which the revenues of the Republic princi- 
pally depend. It is quite sufficiently lamentable 
that the exploitation of the country should be 
interrupted by an unreasoning conflict of racial 
animosity, without further alarm being created 
by these wild imputations upon the warlike methods 
of the Boers, 

So much has been written in THE ENGINEER 
about the delay in the execution of foreign engi- 
neering orders by English firms, that the subject 
is now perhaps ‘‘a trifle musty.” However, I 
may note that at the recent meeting of the Port 

beth Harbour Board, the engineer-in-chief 
complained that the extension of the South Jetty 
had been seriously delayed by the non-shipment 
of material. A member suggested that American 
constructive ironwork manufacturers should be 
approached with a view to making contracts with 
them in place of the British contracts. One con- 
signment, which is actually overdue nine months, 
has not even been advised as ready for shipment. 
The manufacturers defend themselves by the 
strike clause in their contracts, and declare that 
they cannot get any material from the iron- 
masters. The same delay applies to new elec- 
trical machinery, a fire engine, and other iron- 
Work. Owing to this cause the number of men 
employed on the harbour works has heen de- 
creased during the past few months from 804 to 
. The offending manufacturers are to be 
hotly reprimanded by the Agent-General, but 
am glad to say that the Board did not 
yr the threat to place fresh contracts with 
merican firms, 
real era of engineering activity seems about 
be beginning in South Africa. In view of the 
eave irrigation schemes contemplated in the 

ape Colony the appointment is proposed of a 
new Minister of Public Works. Mr. G. A. Schela, 

"a has reported upon the new schemes of 
railway extension in the Cape Colony. These 
include seven or eight lines of 2ft. gauge, the 
-— being estimated at from £2000 to £3000 per 
Can The proposed extension of the 3ft. 6in. 
b pe Collieries railway would cost £76,897, and 
pon open up the promising fields at Romans- 
nein. Another proposed standard gauge line, 
poy Klipploats to Jansenville is estimated to 
Sund £103 445, or £4702 per mile. If the 

neay’s River is crossed by this line it would 
Pe ah a bridge of two 120ft. spans, In Natal a 
a mission has been appointed to examine into 
of the engineering department, 

especially in to new construction, 


It is complained that there is unnecessary delay 
in the carrying out of the new line. 

The coal trade at Durban continues brisk, and 
there is a continuous increase in the number of 
vessels taking in coal at the Natal port. 


LEEDS ASSOCIATION OF ENGI- 
NEERS. 


THE first meeting of the winter session was held 
on September 28th, when the President—Mr. Joe 
A. Tempest—delivered an address. Having 
thanked the members for the honour they had 
done him, and congratulated them on the large 
increase of their number, he called attention to 
the improved appearance of the Association’s 
premises. Alluding to the prosperous state of 
the engineering trade, he referred to the enormous 
increase in the cost of raw materials, and trusted 
the d d for the finished product would justify 
them in asking such advanced prices as would 
cover the extra cost of production. He hoped 
that the visit of the Chinese Minister next month 
would lead to good business relations between 
Leeds and China, and its neighbouring state, 
Japan, which countries he looked forward to as 
the best markets in the immediate future. He 
alluded to the latest engineering industry, intro- 
duced into the city by Greenwood and 
Batley, Limited—namely, the manufacture of the 
De Laval steam turbines, turbine dynamos, 
turbine pumps, turbine fans, &c., and said that 
special works were being erected, having an area 
of nearly an acre, entirely under cover. The 
motive power was obtained from a 100-horse power 
steam turbine dynamo—to be afterwards supple- 
mented by two more—steam being supplied by a 
10ft. 6in. by 10ft, 6in. marine type boiler with 
induced draught—Ellis and Eave’s patent. A 
surface condenser, of very large capacity, is pro- 
vided, so that all the steam turbine motors may 
be submitted to an exhaustive test under working 
conditions before being sent out of the works. 
The shops will be equipped with machine tools 
specially designed for the economic machining of 
the various parts, and the larger tools will have 
separate electric motors to each machine, and the 
lighter tools will be driven in groups from an 
electrically-driven counter-shaft. The larger over- 
head cranes will also be electrically-driven, and a 
light railway will run throughout the works to 
facilitate transmisson of the material and finished 
machines, The De Laval] steam turbine, he said, is 
of the impulse type, a number of nozzles, so con- 
structed that the steam is expanded to the 
terminal pressure in passing through them, and 
conducted to a large number of vanes fixed on 
the periphery of the turbine wheel, which in a 
100-horse power turbine is about 20in. diameter, 
running at about 13,000 revolutions per hour, and 
reduced by gear to 1300 revolutions per minute. 
The normal consumption is about 20 1b. per 
electrical horse-power per hour. A vote of thanks 
was accorded to the president for his address, 


LAUNCHES AND TRIAL TRIPS. 


WEARSIDE, side ballast tank steamer ; built 
by, Wm. Gray and Co., Limited ; to the order of, 
Messrs. J. and E. Kish, of Sunderland ; dimen- 
sions, 350ft., 51ft., 27ft.; to carry, 6200 tons 
deadweight ; engines, triple - expansion, 25}in., 
404in., and 67in., 45in. stroke, pressure 160 Ib.; 
constructed by, the builders ; the side tanks ex- 
tend through the main and after holds and 
engine-room for a length of 191ft.; launch, Sep- 
tember 23rd. 

Rokeby ; built by, Ropner and Son, Stockton- 
on-Tees ; to the order of, George Pyman and Co., 
of West Hartlepool; to carry, 6300; engines, 
triple-expansion. 1500 indicated horse-power ; 
constructed by, Blair and Co., Limited ; trial trip, 
26th September. 

CLAN ALPINE, turret steamer; built by, Messrs, 
Doxford and Sons; to the order of, Messrs. 
Cayzer, Irvine, and Co.; dimensions, 355ft., 
45ft. 6in., 27ft. 3in.; to carry, 5450 tons dead- 
weight ; engines, triple-expansion, 25}in., 42in. 
and 69in., by 48in. stroke; constructed by, the 
builders ; launch, 25th September. 

SHIELDRAKE ; built by, Wigham Richardson 
and Co., Limited; to the order of, The Cork 
Steamship Company, Limited; dimensions, 
260ft., 344ft.; engines, by builders ; trial trip, 
27th September. 

OLANDA, steel screw steamer ; built by, Wm. 
Wray and Co., Limited ; to the order of, Scheep- 
vaart and Steenksten Maatschappij, of Rotter- 
dam ; dimensions, 300ft., 42ft., 21ft. 9in.; engines, 
triple expansion, 2l4in., 35in., 58in., by 39in., 
pressure 1601b.; constructed by, Central Marine 
es Works ; trial trip, September 30th ; 

nots, 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty —Fleet engineers: J. E. D. Graham, to the 
Duke of Wellington,°for the Impérieuse ; J. J. 
Frost, lent for transport duties at Liverpool, and 
W. J. Maudling, lent for transport duties in 
Thames District. Staff engineer: J. A. H. 
Hicks, lent for transport duties in Thames 
district. Chief engineers: R, W. Toman and J. 
8. Gibson-Sugars, lent for transport duties at 
Liverpool. 

TRADE AND BusINEss ANNOUNCEMENTS.—Mr. 
William Shelford, M. Inst. C.E., Westminster, 
has taken into partnership his son, Mr. Frederic 
Shelford, B.Sc., A.M.I.C.E , and the business will 
in future be carried on under the style of ‘‘Shel- 
ford and Son.”—Mr. J. Gillaird has taken offices 
at Howard House, Arundel-street, Strand.—An 
order has been received by Easton, Anderson, and 
Goolden, Limited, for a duplicate set of air-com- 
pressing engines for Portsmouth Dockyard. This 
announcement may be regarded as an official 
contradiction of the statements that are being 
persistently disseminated that the company’s 
works are about to be closed.—Charles Churchill 
and Co., Limited, have opened new premises at 
2, Charlotte-street, Moseley-street, Manchester, 
for the tr tion of busi in the Lancashire 
district.—Mr. W. H. Twelvetrees, F'.G.S., has re- 
cently been appointed to the position of Geologist 
to the Government of Tasmania, 


THE PATENT JOURNAL. 
Condensed from “The Mlustrated Official Jowrnal of 
Patents.” 

Application for Letters Patent. 

*,* been “communicated” the 
name dress 0! communicating party are 

printed in italics. 
22nd September, 1899. 

19,058. Fastener for Lapres’ Vers, C. Clegg, Man- 
chester. 

— Suop Counter Seats, P. C. Jones, Guildford, 


urrey. 
19,060. Cycie Support, J. Rudge, Dursley, Gloucester- 


shire. 

Se.r-actine Stream Escape Vatve, W. Moss, 
ast. 

2. BrusHes for Compinc Macuings, F. de Courcy, 


‘ord. 

19,063. Drivinc Guar for Bicyciszs, R. J. Wi'kinson, 
Manchester. 

19,064. Back-pFDALLING CycLe Braxkgs, R. F. Hall, 
Birmingham 

— E.ectric Arc Lamps, R. F. Hall, Birming- 
am. 

19,066. Lamps, F. J. Miller, Birmingham. 

19,067. Brakg, J. Farnsworth, Sheffield. 

19,068. Sreapres for Carstan H. Austin, 
Wolverhampton. 

19,069. Hot-waterR Apparatus, T. R. Leigh, Man- 
chester. 

19,070 Guarps for Crrcutar Saws, 8. Drew, Man- 
chester. 

19,071. Brakes, E. H., A. E. W., and H. E. Timson, and 
W. T. Phillips, Birmingham. 

19,072. Pencrt Cases, J. Parker.—(W. D. Horncastle 
and W. J. Parker, Russia.) 

19,078. Pincers for Markinc Anima_s, F. Porip, 

rlin, Germany. 

19,074. ARTIFICIAL FratHer, D. and M. Wansker, 
Manchester. 

19,075. Titi, F. Haisman, London. 

19,076. Tires, E. H. Taylor and M. Dunne, 
London. 

19,077. H. J. Spencer and F. 
Robinson, Manchester. 

19,078. Winpinc Yarns, J. W. Smith, Bradford, 
Yorkshire. 

19,079. Pipine, J. and F. H. Haviland and J. Farmer, 


gow. 
19,080. Sats for Saop Asststants, &c, T. Low, 
Glasgow. 
LeakaGE at Cour.ines, G. W. Phillips, 
di 


ndon. 

19,082. Hooks and Evgs, W. Groeschel, London. 

19,038. Construction of Cyczes, H. Kesterton, Bir- 
mingham. 

19,084. Automatic Swine Seat, E. J. Giles, Parkstone, 


Rerricgratine, 8S. H. Emmens, Birming- 
nam. 


19,086. Warpinc Macutngs, W. and M. Cliffe, and O. 
Moorhouse, Huddersfield. 

19,087. MANUPACTURE Of SEAMLEss B. F. McTear, 
Liverpool. 

19,088. APPLICATION of Motive Powgr, J. Hayes, 
Liacoln. 

19,089. VenTILaTING Winpow H. W. Roberts, 
Newmarket. 

19,090. Burners for ILLuminatinc, F. L. Bartelt, 
Bristol. 

19,091. Means of F, L. Partelt, 
Bristol. 


19,092. Fire Licutgers, J A. Duii, G 

19,093. CARBURISING ARMOoUR-PLATES, W. B. Johnson. 
—(J. Unger, United States.) 

19,094. RarLway Covupiines, H. Robinson and T. 
Harrison, Liverpool. 

19,095. CLEANING Winpows, C. Wernicke, Man- 
chester. 

19,096. Drivinc Screws on Ice VessExs, E. A. P. 
Henning, en, y- 

19,097. Fxepine Borries for M. L’'Hollier, 
London. 

19,098. Burners for Grates, J. W. B. Wright and 4H. 
Darwin, London. 

19,099. RELIABLE CoupLER, W. T. Bryan, London. 

19,100. MgcHaNIcaL Skat, A. J. Bowden, London. 

19,101. Porrine on BExts, A. G. Brookes.—(R. Schoyield, 
United States.) 

19,102 Gas and Arr Pipe Sranparp, G. E. Berry, 


ndon. 
19,103. TzLEpHONE ConDUCTOR or CaBLEs, The Joint 
Stock Company, J. Zapp2, and A. Hohnholz, 


London. 
and WALL Letrer-Boxgs, C. E. Knight, 
indo’ 


n. 
19,105. Seconpary Barreries, P. A. Chalas, London. 
19,106. Separators, W. A. Kiéneman and W 
Hartley, London. 
19,107. Topacco Pires, V. I. Feeny.—{J. Bowack, 


India. 
19,108. CycLE - pRiIvine Gear, I. Noar, Kingston-on- 
Th 


ames. 
19,109. Ratsinc SunkEN VessELs, E. G. Pettit, 
Kingston-on-Thames. 
19,110. Woot-wasHinc Macuinery, F. G. Sargent, 
Kingston-on-Thames. 
19,111. Prosecriies, J. Hosbein, London. 

19,112. Mass for ACCUMULATOR PLATES, 
CF. P. Stendebach and H. M. F. Reitz, London. 
19,113. Tires for ORNAMENTAL Pavina, F. W. Mason, 

London. 
19,114. Sargty Devices for Lirr Cacks, J. Wetcke, 


London. 
19,115. Siegve Links, J. H. Pirongs and C. J. Klapka, 


London. 

19,116. Mirrors, W. P. Thompson.—{La Société Anonyme 
Belge pour La Fabrikation des Emaux Artistiques, 
Belgium ) 

19,117. Hats, W. Mioshall and C. Webb, Manchester. 

19,118. Wacon Covuptine, T. Purcell and H. Vale, 
Birmingham. 

19,119. SEaT for BEHIND CountErs, H. J. Aldwinckle, 
London. 

19,120. MANUFACTURING CHLoRATES, P. Imhoff, J. 
on and The United Alkali Company, Limited, 

mdon. 

19,121. Musica InstRumENTs, H. Davidson and E. C. 
Massey, London. 

19,122. ‘Skat Locks, F. Wright's Prepayment Gas 
Meter Corporation, Limited, and J. D. Forster, 


ndon. 
19,128. Currine Russe, P. Stuart and A. G. Edmund, 
ndon. 
19.124. Execrric THerMostat, J. E. Spagnoletti, 


London. 

19,125. Materiats for Usk in Makino 
Porrrry, W. Skaife, London. 

19,126. CIGARETTE Cask, R. J. Hudleston and Mardon, 
Son, and Hall, Limited, London. 

19,127. SpROcKET WHEELS, G. Rieseler, London. 

19, Motor Venicies, M. Neuman and A. Strasser, 

ndon. 

19,129. Treatment of Sewacr, &c., H. McPhail, 
London. 

19,180. Seats in SHops, B. Ewart, London. 

19,131. GLAND Pack1ne, J. Walker, London, 

19,182. ENveLopss, H. Hopkins and E. Williams, 
London. 

19,133. Swrmmine Batus, W. H. Sanders and F. A. 
Stevenson, London. 

19,184. Door Hino, C. Porter and F. D. Bishop, 
London. 

19,135. HenmeticaL of Tins, J. R. Croft, 
London. 

of Tins, J. R. Croft, 

ndon. 
19,187. Rotary Enotngs, T. Croston, London. 
19,188. Fasteners for NecKTIEs, J. 6. Hunt, London. 


19,139. Lockina Device for CiurcH Coupiines, A. 
Raky, London. 
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19,140. Waren Gavuces, J. Dewrance and J. Davis, 
ndon. 

19,141. Leactinos, T. H. Clarke, Fermoy, Co. Cork. 

19,142. DrRawina Boarp Rest, H. W. Roberts, New- 
market. 

19,143. Forcinc Hammers, T. J. Clarke, Leicester. 

19,144. Gauce for ApJusTING CALLipERs, W. Payton, 
Richmond, Surrey. 

19,145. Disconnectine Traps, M. J. Adams, Leeds. 

19 146. Repucinc FLurp-pressure Vatves, J. Auld, 


Glasgow. 
19.147. Dravent and Dust Exctupers, A. C. Allan, 


Glasgow. 

19,148. Exectatc Putt Swircu, C. I. Cummins, 
Dublin. 

19,149. Spinntnc Frames, T. A. Boyd and J. and T. 
Boyd, Limited, Shettleston, near Glasgow. 

19,150. SHop Assistants’ Szats, T. Nutt, Reading. 

19,151. Bicycies, H. Davies, Barry, Glamorganshire. 

19,152. ATracHMENT Bosses of CycLe Sapp.ks, J. B. 
Brooks and J. Holt, Birmingham. 

19,153. Stgeve Links, C. Smith and E. Pepper, Bir- 
mingham. 

19,154. Cusnion for SHartina, H. Sidebottom, 
Manchester. 

19.155. InTERNaL ComBusTION J. Douzgill, 
Manchester. 

19,156. Examonine Fapric3, E. R. Levi, Mauchester. 

19,157. Paper Reet and Pap Writine Appliances, W. 
M. Field, London. 

19,158. Burtons, R. Elsdon, Birmingham. 

19,159. Dvgrmsc Woot, Starkey Bros., Limited, and F. 
Hinchliffe. Huddersfield. 

19,160. Pwgumatic TirEs for WHEELS, R. J.C. Mitchell, 
Manchester. 

19,161. Sagar BiInDING Harvester, J. B. Leather- 
barrow and T. B. Margetts, Manchester. 

19,162. Topacco Pipe Ciesner, J. D. Prentice, Manor 
Park, Essex. 

19,163 MegcHantcat Toys, H. Fischer, Halifax. 

19,164 INTERNAL ComBusTION Enoings, H. Robinson, 
Manchest :r. 

19,165. Hanoine of Doors, E. H. Kert'and, Halifax. 

19,166. Revo.vinc Counter Sgat, J. R F. Row, Ret- 
ford, Notts. 

19,167. SINGLE-TRIGGER DOUBLE-BARRELLED Guns, E. 
C. Hodges, London. 

19,168. ConTinuous-BURNING H. R. Vaughan , 
Glasgow. 

19,169. Baakes, R Itschner, Manchester. 

19,170. Hats, A. Richards, London. 

19,171. Extractinc Precious Merats, The Golden 
Link Consolidated Gold Mines, Limitei, and H. J. 
Philtips, Loudon. 

19,172. Cameras, A. Lewis-Adams, 
London. 

19,173. SuPERHEATING ARRANGEMENTS, W. Schmidt, 


n. 
19,174. ArsustaBLe Sears for Cars, W. Rayson, 
London. 
19,175. Corrins, M. C. H. Nicolle, London. 
19,176 Brakes, E. C. F. Otto and E. C. F. Otto, jun., 


mdon. 
19,177. Grinpinc Macuinery, H. Bing, jun, 
London. 
19,178. Motor Cars, W. A. Linford and H. C. Willson, 
ndon. 
19,179. Friction Discs or WaHExEts, F. Scheibler, 
mdon. 
19,180. Ratstnc Boats from Suips, E. J. B. Ogez, 
ondon. 
19,181. PropELier for River Boats, A. R. Upward, 
ndon. 
19,182. TxEaTMENT of the CorrzE Began, J. Roger, 
mdon. 
19,183. Macuing for Drawine Wire, H. Rankin, 
ndon. 
19,184. Srgam GENERATING Apparatus, C. Glover, 
ndon. 
19,185. Casks for Knirrine Pins, G. Lewis, Birming- 


m. 

19,186. Vacuum Pans, E. G. Scott, London. 

19,187. Smoxine Hams, C. H. Simpson ani J. Senior, 
London. 

19.188. BLinps, J. W. Willox and J. B. W. Maunder, 
London. 

19,189. RatLway Brakgs, Siemens Brothers and Co , 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 

19,190. Lucornes, G. E. Cope, London. 

19,191. Brnpgrs, H. E. Dade, London. 

19,192. Dryine Bricks, W. Allison and J. English, 


London. 

19,193. Gas Burners, J. H. H. Duncan, the New Sun- 
light Incandescent Company, Ltd., and H. T. Bar- 
nett, London. 

19,194. New Game, E. J. Caldbeck and A. Altman, 


London. 
19,195. Cash Reoisters, C. Hibberd and J. Barton, 
ndon. 
19,196. AppaRaTus for CARBONATING Liquips, A. Wall, 


mdon. 

19,197. TREATING SewacE, J. Brightmore, T. Swann, 
and F.S. Goodwin, London. 

19,198. Repucinc Pressure of W. Dalton, 


ndon. 
19,199. WalIsTBELT M. Thorton, 


ndon. 

19,200. Sappixs, W. Gill, London. 

19,201. for Brrps and Animats, L. M. Gray, 
London. 

19,202. Toy for ADVERTISING Purposks, T. R. Dewar, 

mdon. 
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19,203. Automatic Suop Assistants’ Skat, E. W. Glas- 
sock, London. 

19,204. Joints for TuBine, P. L. Renouf, Nottingham. 

19,205. Pumerne Enorng, W. McHarry, Bromley, Kent. 

19,206. Constructinc Inrosers, H. J. Hart, Bir- 
mingham. 

19,207. RENDERING Booxs Non-INFLAMMABLE, W. C. L. 
Holland, Morecambe, Lancs. 

19,208. AUTOMATICALLY TILTING BaRRELS, O. Axon, 
Manchester. 

19,209. Miners’ Lamps, T. Bell, Glasgow. 

19,210. GuLLY Traps, J. Johnson and J. Jeffries, Bir- 
mingham. 

19,211. CrrcuLaR Macutines, J. C. Moore, 
Leicester. 

19,212. EpucATIONAL APPLIANCES, P. E. Trainer, Man- 


chester. 

19,213. EpucatTionaL Appliances, P. E. Trainer, Ma~- 
chester. 

19,214. EpucaTIoNaL AppLIANcgs, P. E. Trainer, Man- 
chester. 

19,215. Suirts, E. Potter and Co., Limited, and W. H. 
Astington, Manchester. 

19,216. Wrnpina Yarn, F. A. Holt, A. Seeley, and G. 
Kershaw, Manchester. 

19,217. Lock Ear Marker, W. H. Watts, Bir- 


mingham. 
19,218. Foor- Lever Gas Stanp, C. W. Gould, Bir- 
mingham. 


ing " 
19,219. Out-poor Sear, H. A. Dean, Manchester. 
19,220. Brakes for Bicycies, H. Bulbeck, London. 
PxorocrapHic Dark Sings, J. Corlett, Liver- 


pool. 
19,222. Om Encryg, J. W. Hinchley, London. 
19,228. LocaTiInG PUNCTURES in TrirEs, W. J. Brooks, 


ndon. 
19, pont PERFECTED SELF-CANTING ANCHOR, E. A. Martin, 
ndon. 
19,225. MgasurING Liquins for JAR-FILLING MACHINES, 
J. Fletcher, London. 
19,226. ComBINED Scissors and MgasuRING Davice, A. 
R. Steventon, London. 
19,227. Ruger, M. Potter, London. 
19,228. Fasrenina for CupsoaRp Doors, F. H. W. 
Fisher, London, 


= 
| 
| 
| 
..: for improvements, making the date 
of payment twenty to fifty years hence, and 
somebody else will have to foot the bill. The 
jron trade is in an excellent condition. Prices 
are creeping up, and there is no telling where 
they will go to. New requirements beyond all | 
anticipation continue to present themselves, and 
the impression is gaining ground among the 
well-informed that there will be a steady increase 
in business from now on for delivery during the 
first half of next year. Pig iron has been ad- 
yanced within the western and southern markets 
within a week. Plates and structural material | 
are quoted a dollar higher. Steel axles have 
been advanced 5 dols. per ton. Billets are moving 
; up, and are quoted in our markets 42 dols. The | 
finishing mills are crowded to the ntmost capacity, | 
Connellsville coke is selling at 2.75 dols. to 3 dols, | 
4 at foundry. Steel rails are 35 dols. at Pittsburgh ; 
Bessemer pig. 23 dols, at furnace; grey forge, | 
j 16 dols. at Birmingham, Alabama, and 19.25 
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19,229. Imrration Bows, F. W. Volk, London. 

19,280. Mait-carts, D. Simpson and J. J. Simpson, 
London. 

19,231. Courtine Raitway Wagons, R. A. Hadland, 
Bourton House, near Leamington, 

19,282. Couptinc Rartway Veuicies, F. O'C. Prince 
and C. E. Monkhouse, London. 

19,238. Tarust Biocxs for ScREW- PROPELLER PuR- 
poss, J. Pearce, London. 

19,234. — and Strun Bursuss, W. G. Potter, 

gham. 

19,235. Propucinc Kwirtep Fasrics, J. Waterfield 
and The “ Waterfield” Loom Syndicate, Limited, 
London. 

19,236. Lupricators, J. Sherry, London. 

19,237. Larue Bros, A. and F. Drammond, Pinks 
Hill, near Guildford. 

19,238. FACILITATING VAPORISATION in STEAM GENE- 
RaToRS, A. Reis, London. 

19,239. CigaR-MAKING Macuings, J. W. Dunn, London. 

19,240. Partovurg Game, A. Weintraud, London. 

19,241, Auxmiary Hanpie, H. Panzetta and H. 

her, London. 

19,242. Ventitatinc Rartway Carriacess, C. Banner- 
man, London. 

19.243. Drivine Gear of VeLocirepss, G. Singer and 
F. H. Williamson, London. 

19,244. Rim Braxgs for Cycigs, A. W. de Val, London. 

19,245. Cycte Rim Braxss, F. T. Harrop and E. A. 
Radnall, Birmingham. 

19,246. Brake Mecuanism F. A. Powell and G. 
W. Townsend, Birmingham. 

19,247, Lupricators, C. and F. Lanz, London. 

19,248. Hanp Trucks, J. Maney, London. 

19,249. THRasHING Macutnsgs, J.-B. Maurin, London. 

19,250. Kngapinc Macuryg, A. Marandon, London. 

19,251. Asu-cans, T. F. Burke, London. 

19,252. CanTRIFUGAL Fans and Pumps, 8. C. Davidson, 
London. 

19,258. Currmsc the Yarn Loops in VELVET-PILE 
Looms, Brintons, Limited, and T. Greenwood, 
London. 

19,254, Firg-LicuTers, W. C. and M. R. Latham and 
W. B. Hopkins, New Barnet. 

19,255. Segp-sowina Macurngs, F. Mardesson and E 
Souty, London. 

= Macurng for Srackine Warat, J. J. Christian, 

ondon, 

19,257. Propuctne Catcrum Carsipg, C. E. L. Mengel- 
berg, London. 

19,258. Preasure Canats, P. Boyton, London. 

19,259. Brakes, E. C. F. Otto and E. C. F. Otto, jun., 


ndon. 
19,260. HorgsHogs, E. B. Evans, London. 
19,261. ELECTRICALLY-OPERATED Cocks, The British 
Thompson-Houston Company, Ltd., and F. Holden, 


London. 
19,262. Race Gamez, J. H. Joseph and G. McMullen, 
London. 
19,268. Grip, J. J. Pearse, London. 
19,264. Laser, T. B. Merry and E. B. Overbury, 
London. 
19,265. Wrspow Brackets for Lamps, F. Stone, 
London. 
19,266. Burron-HOLE Scissors, L. Chybsezynski, 
on. 
19,267. Pipes, J. Vale-Lave and H. J. Hudson, 
mdon. 
19,268. FREE-wHEEL” Gear for Cycizs, H. Hastings, 


don. 
19,269. Macutnery for Makino Cicarettes. A. J. 
Boult.—(J. Faucher and B. van Melckebeke, Belgium.) 
19,270. Water Gas, A. J. Boult.—(J. E. Goldschmid, 
Germany.) 
19,271. Frre-cratss, A. J. Boult.—{J. Goldschmid, 
Germany.) 
19,272. Betts, A. J. Boult.—(Z. /. Arnold, Ger- 
Fisres, A. J. Boult.—(/. Dolder, Ger- 
many.) 
19,274. Corxscrew, A. J. Boult.—{/J. H. Stanton, New 


South Wales.) 
19,275. GENERATING ACETYLENE Gas, 8. C. Sérensen, 


many. 
19,278. 


mdon. 
19,276. for Gowns, J. 
Formby, London. 
19,277. Dgsiccatinc Pasty MaTeriats, G. Devaux 
and H. Diedrich, London. 
19,278. Cocks or Vatvss, W. H. Bushell and L. R. 8. 
Tomalin, London. 
19,279. STa.Ls, J. T. Clark, London. 
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19,280. Lecerne, T. French, London. 

19,281. Economic Bricut Gas, S. Koopman, London. 

19,282. Castors for FURNITURE, 
R. George, Bristol. 

19,283. AuTomaTic LupRicaToR and THERMOMETER, 
J. Jackson, London. 

19,284. Bicycte Brakes, N. H. Maclean, Norwich. 

19,285. Boxps for Erecrric Raitways, T. J. 
McTighe, Birmingham. 

19,286. Enamet Drepocers, J. W. Arrott, jun., Bir- 


mingham. 
19,287. Bricks, J. P. B. Fiske, London. 
19,288. Rue for Computinc Purposss, F. C. 
Farmer, Waterloo, near Liverpool. 
19,289. Drp-rop for TAKING the of Casks, 
F. C. Farmer, Waterloo, near Liverpool. 
19,290. Cycizs, E. Williams, London. 
= Srartine Gas Morors, A. R. Bellamy, Man- 
chester. 
19,292. Lupricators, F. R. Putz and J. R. Yates, 
anchester. 
19,298. a Breaker, W. F. Pamphlett, Holyhead, 
es, 


19,294. Printinc Macuines, W. Bridgewater, 
Leicester. 

19,295. Sgats for SHop Assistants, C. P. Evans and 
J. H. Hawksworth, London. 

19,296. PorTmanrgaus, &c, L. E. Jackson, Man- 
chester. 

19,297. Vatves, H. W. Wauby, London. 

19,298. FoorBaLt Boots, J. Blakey, London. 

19,299. AppominaL Supporters, J. H. Kellogg, 
London. 

19,300. Steve Lrvxs, W. E. Patterson, Birmingham. 

19,301. Packets for Hotpinc CicaRetrss, F. Ireland, 
Manchester. 

19,302. Looms for Wravine E. Holling- 
worth, Dobcross, Yorks. 

19,308. CARPET-BEATING Macutnes, M. Johnstore, 
W. A. Lees, and G. H. Harrison, Halifax. 

19,304. Screwine Heaps, H. Austin, Wolverhampton. 
19,305. Enoine Speep, The Star Cycle 
Company, Limited, and G. Prew, Wolverhampton. 
19,306. Mup-cuarp Srays for F. T. 

Jackson and W. H. Carson, Coventry. 
19, sone Looms, J. 8S. Hainsworth, Rawdon, near 


8. 

19,308. Appirances for Suavine, T. F. Senior, 
Sheffield. 

19,309. Automatic D1sinracTaNT W. H. 
Richardson, 

19,810. Lupricators fur H. C. L. Holden, 

vedere, Kent. 

19.311. Boxes, R. W. Brumby and 8. Clarke, Shef- 
field. 

19,312 for J. Worthington, 
B pool. 

19,313. WaTeRPROOF Tire, T. Summers, Newcastle-on- 
Tyne. 

19,314. Drivinc Gear for Cycies, T. W. Newey, Bir- 
mingham. 

19,315. Prgumatic Trres for Cycies, R. Green, Bir- 
mingham. 

19,316. SHops Seats, H. W. Wilson, East Dereham, 
Norfolk. 

19.317. Gaszs, J. Lewis, C. Leeson, and T. Garrer, 

rnsley. 
19,318. ScrEwED Meta Pipes, J. Chisholm, 


iw. 
19,319. Sttent Door Cioser, E, H. Coles, London. 


19,820. Curtine a SHootine Coat, P. N. E. Tombleson, 
ndon. 
19,821. Heaters and Evaporators, E. Paul, Liver- 
pool. 
19,322. Partern Surrack Carps, W. Ambler, Brad- 


ord. 
AntmaL Trap, 8S. Graham, 
ndon. 

19,324. Srgam Biowsgrs, C. S. Farrer, London. 

19,325. Sounprnc Bars of L. Liwenthal, 
London. 

19,226. Cusnions, D. Kavanagh, Glasgow. 

19,327. SprnpLEs of Dousiina Frames, G. H. Milward, 

anchester. 

19,328. Cramps, J. Woodhead, Stockton-on-Tees. 

19,3829. Sgats for SHops, &c., W. Taylor, Great 
Driffield. 

19,880. CLeaners, L. Taylor and 8. O, Pearson, 
Manchester. 

19,331. Warr. J. T. Knowles.—(@. 4. Sinith, 
United States.) 

19,382. Conveyors, J. Imray.—(W. Garrett and J. C. 
Cromuetl, United States.) 

19,838. Gun Mountinos, A. Vickers, G. T. Buckham, 
and C. A. Larsson, London. 

19,334. Enoing, L. Martinoli, Manchester. 

19,385. &c., J. Harris and KE. Toft, 
London. 

19,836. Garments, J. Singer, London. 

19,887. Cups and Saucers, P. Tracy, London. 

19,888. Devices for Hotprina Empromery whilst 
Sewrno, A. J. Boult.—(B. Riickert, Germany.) 

19.339. Brakes, C. W. Brown and D,. Alkone, 
London. 

19,340. Tings, A. E. Harris, London. 

19,341. Motors, S. A. E. Hickson, London. 

19,342. Enoings, W. Bethell and T. and W. L. Cole, 


mdon. 
19,343. WeicHinc Macuinss, H. H. Lake.—(H. W. 
Doble, United States.) 
19,344, Fotpina Boxes, H. H. Lake.—(H. W. Doble, 
United States.) 
19,345. GENERATING ACETYLENE Gas, A. E. Adolfsson, 


mdon. 

19,846. Fite or Rasp-cuttina Macurngs, J. A. Hess, 
London. 

19,347. Rune Casgs, A. A. Caille, London. 

19,348. Tings for F. Latimer, London. 

19,349. Boor Lasts, W. E. Trufant, London. 

19,350. Sgat for Ca1LprEN, W. Burfoot, London. 

19,351. ADVERTISING Mepium, B. W. Hird, London. 

19,352. Creatine Gasiryinc Surraces, M. G. W. Reye, 
London. 

19,358. AppaRATuS for STARTING CRYSTALLISATION, I. 
Timar, London. 

19,354. TaeRMAPHOR, I. Timar, London. 

19,855. ATracHMENT for Macuings, F. F. 
Shelvey, London. 

19,356. TypEwRITING Macuines, A. M. Clark.—({The 
Typewriter Company, Incorporated, United 

tates. 

19,357. Hoop for VeHictes, W. P. Thompson.—(JU. 
Rousseau, France.) 

19,358. Pavine, C. J. R. le Mesurier, London. 

19,359. TurBINEs, K. G, Sjéberg, London. 

19,360. Apparatus for C. Wider, 
London. 

19,361. PRESERVATIVE FLUID or Paint, A. E. Lefebvre, 
London. 

19,362. ImpREGNATING Preces of Woop, G. F. Lebioda, 


Liverpool. 

19,363. GrainED Picturgs, R. Wid- 
mann, Liverpool. 

19,364. AcETYLENE Lamps, C. V. G. Schmidt, Liver- 


pool. 

19,365. Fisrovs Marsriazs, J. O. O'’Brien.— 
(A. L’ Huillier, France.) 

19,366. Drivinc Mecuanism for C. 8S. Am- 
bruster, Kingston-on-Thames. 

19,367. Stanp for Cameras, C. P. Goerz, London. 

19,368. SHEET-FEEDING AppaRATus, H. H. Lake.—(S 
K. White, United States.) 

19,369. Papgr-cuTTinc Macuings, H. H. Lake.—{S. K. 
White, United States.) 

19,370. Boor Fastentncs, B. G. Sérum and J. M. J. 


Berg, London. 

19,371. Sewinc Macurngs, J. E. Bousfield.—(H. C. Gros, 
Germany.) 

19,372. Brakes for VELocrpEpgs, W. C. London. 


19,373. BACK-PEDAL VELOCIPEDE Brakes, W. C. Lea, 


London. 

19,874. MoToR- DRIVEN VEHICLES, E. H. Bayley, 
London. 

19,875. Gas Hzatine Stoves, G. Jones, Birmingham. 

19,376. Brakes for CycLk Wueets, J. Pritchard, 
Birmingham. 

19,377. Gas Lamps, P. Wigley and E. A. Arculus, Bir- 
mipngham. 

19,378, Woo._en Fasrics, D. M. Nesbitt, 


London. 
ee of Puriryine Water, J. O. Krihnke, 
mdon. 
19,380. Weavinc Diacrams, J. Szczepanik and L. 
Kleinberg, London. 
19,381. Lisinc Casxs, A. T. Hughes, London. 
19,882. Motor, M. Fitschen, London. 
ProrectinG INCANDESCENT MANTLEs, W. Edgar, 
ndon. 
19,384. Crock Systems, J. G. Lorrain.-(H. A. Mae- 
donald, France.) 


27th September, 1899. 


19,385. Bucte Horys, H. Nehmer, London. 

19,386. Tuimetzs, T., H. T., and J. Arrowsmith, 
Stoke-on-Trent. 

19,887. Vatves, F, A. Holt, A. Seeley, and G. Kershaw, 
Manchester. 

Cyctz Brake, E. W. Walker, Pailton, near 

ugby. 

19,389. BEARINGS for VEHICLE AxLes, A. H. Smith, 
Southampton. 

19,390. Stocxinas, W. L. Bunkle, Birmingham. 

19,391. AuromaTiC SHADE Howper, 8. Booth and Co., 
Birmingham, 

19,392. Brake for Bicycies, J. Hopwood, Man- 


chester. 

19,893. ConnecTiInc OvuTLET Pipgs, C. Taylor, Man- 
chester. 

19,394. Cup, A. Hill, Lincoln. 

19,395. UNSCREWING Borttizs, W. R. Lawrence, Great 
Yarmouth. 

19,396. APPaRaTus, J. E, Thornton, 
Altrincham. 

19,397. Printinc Macuines, W. Carter, 


Glasgow. 
Tor Cups, H. A. Allday.—(J. H. Russell, United 
tates. 


19,399, Appiiances for CLEANING Boots, J. Erskine, 
alifax. 
19,400. Saw Gvarps, W. E. Kerslake, Liverpool. 
for Weavino Looms, J. Waddington, 


19,402. Domestic Frmeptaces, T. Taylor, Manchester. 
19,403. Ink Hoxpgrs, W. Miller, Glasgow. 
19,404. Mgans for Coverina Borers, J. A. Duff, 


gow. 

19,405. Hammers, J. C. Nicholson, H. Clark, and T. 
Lumsdon, Newcastle-on-Tyne. 

19,406. Bicycte Brakes, A. T. Shellard and H. 
Burrows, Coventry. 

19,407. WareRworks Systems, P.J. Moran, Glasgow. 

19,408. Automatic Covptines, J. Hastie, J. Robinson, 
and H. Gorf, London. 

19,409. CasH-CONTROLLING Apparatus, H. Schmidt, 
London. 

19,410. THrEap Guarps for Spinntnc Frames, J. F. 
White and E. Holt, Bradford. 

19 411. Metnop of TreaTmENT of E. W. Ives, 
Bradford. 

19.412. Brrp-cacE Bottoms, C. W. Chillingworth, Bir- 
mingham. 

19,418. MANUFACTURE Of ALKYLISED Uric Aci, G. 
W. J eee F. Boehringer and Soehne, Ger- 
many. 


19,414. Carponic Acip for Heatina Devices, J. P. 
Lajoie, London. 

19,415. Gas Motors, or Enoines, J. P. Lajoie, 

ondon. 

19,416. ORNAMENTATION of Nors-paper, A, C. Giton, 
London. 

19,417. Device for Toastine, G, J. Fulford, London. 

19,418. Brakes for Rattway Veuicres, L. R. Thomas, 
New Swindon. 

19,419. Tram Ratt, B. H Thwaite, London. 

19,420. Detivery Box for Stamps, A. B. Calder, 
London. 

19,421. Roratine a Cuttine Toot, W. D. Jones, W. 0. 

erce, and W. M. Treglown, London. 

19,482. PreveNnTING Deposit of Lime in Borvsrs, C, 
Exner, London. 

19,428. MecHanicaL TRacTION J. 
Greffe, London. 

19,494. Brakrs, A. H. Webster and the Diamond Cycle 
Components and Engineering Company, Limited, 
Birmingham. 

—, TRAVELLING Trunks, J. C, Tate and J, Shipway, 

mdon. 

19.426. ApvgeRtistnc Sians, J. F. Wakelin and C. J. 
Weston, London. 

19,427. Apparatus for Hotpine Parnt, T. E, Heath, 
Cardiff. 


19,428. Braxgs, P. L. Renouf, Nottingham. 

19,429. Toot Boxes, G. H. Stelling, sen., and G, H 
Stelling, jun., London. 

19,480. DispLay of ADVERTISEMENTS, A, R. Upward and 
R. Dalmer, London. 

19,431. OpENER Device for Trinnep Goons, E. Lee and 
C. Hindle, London. 

19,482. Cigak Movuruptsce, H. W. Cole and A, M. Day, 


maon. 

19,488. SroppeRInG Botries or Jars, M. L. Tucker, 
ndon. 

19,434. New Stanp or Support, E. Walker, 


ndaon. 
19.435. New Apron for Use of Cyciisis, W. Green, 
London, 
19,486. Lupricatina Rina for SHarrina, F. Helm, 


mdon. 

Sroprerinac of Carsoys, H. J. Gardiner, 
ndon. 

19,488. Lock Nuts and Wasners, E. M, Sheppard, 


osTAL Manuscript Book, J. F. Ewen, Liver- 
pool. 

19,440. PerropicaLLy Propucine CURRENT, 
M. Gehre, Liverpool. 

19,441. Two-wHEELED Carts, E. A. and C. E. Davies, 
Birmingham. 

19,442 Drums of CenTRiFUGAL Separators, E. R. 
Gabbett, London. 

19,443. Recepractes for Foop, J. H. Lamprey, 
London. 

19,444. Esgctors, T. M. Eynon, London. 

19,445. Ececrric Licutine Systems, A. Blondel, G. 
Weissmann, and A. Wydts, London. 

19,446. Pgrroteum Mortors, C. D. Herluison, London. 

19,447. Dotts, R. M. Hunter, London. 

19,448. Automatic SMmALL-aRM, L. Hellfritzsch, 
London. 

19,449. VenTILATOR ACTUATED by WATER Pressure, E. 
Geist, London. 

Securinc Corxs in Borrrss, H. Southey, 


on. 
19,451. Lecoines, R. M., C, J., G., and W. H. Somer- 
vell, London. 
19,452. A New Game, A. L. Baird, London. 
19,453. Leaornas, E. West and Co., Limited, and L. R. 
est, London. 
19,454. Firg-crates for Furnaces, M. Grosso, 


ndon. 
19,455. Mgratuic Roorine, L. A. Hawley, London. 
19,456. Water Taps, G. W. de Tunzelmann and J. 
cHardy, London. 
19,457. Recetvinec Cans for Corron Macuings, J. T. 
Ward and J. B. Curtis, London. 
19,458. Criss for Docks, A. D. Garretson and W. W. 
Browne, London. 
19,459. Brake for VeLocipgpgs, F. W. Rosser, 


mdon. 
19,460. CigaR and Cicaretre Howpers, R. Harte, 
mdon. 
19,461. Apparatus for Trousers, D. D. 
Keane, London. 
19,462. LiquiD-RaIsING APPARATUS, J. Price, London. 
19,463, CatrLe and Presszs, F, Smulders, 
ndaon. 
19,464, SunstiruTe for Gutra-peRcHa, H. Schneider, 
London. 
19,465. Capsutes for Liqugriep Gases, H. 
Korrodi, London. 
19,466. TREATMENT of SULPHUROUS Orgs, E. Petersson, 
ndon. 
19,467. Scrapers for Rotter Mitts, P. Turner, 


mdon. 
19,468. Castina Process, H, Frank, London. 
19,469. of Forminc Pipe Jotnts, H. Frank, 


London, 
19,470. Motor Power for Cycies, J. D. Atkinson, 
19,471. Revanswe Gear for Veuicies, C. W. King, 
19,472. Puorocnare Prate Houper, H. O. Foersterling, 
19,473. Puorocrapns, H. ©. Foersterling, 
19,474. Puorocrapns, H, O. Foersterling, 


ndon. 
19,475. SLIDING PLaTEs into CamERas, H.O. Foersterling, 
London. 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette. 


629,551. Firtnc anp EXxTRACTING MECHANISM FOR 
Brxecu-Loapine Guns, A. 7. Dawson, and G. T. 
Buckham, London, Bngland.—Filed May 16th, 1898. 

Claim.—{1) The combination with the breech plug, 
and a vertically movable slide having an angular pro- 
jection, of a pivot pin, a boss or hub mounted on said 
pin and having on its upper side two blades to engage 

the primer between them, one blade provided with a 

shoulder, a spring-actuated cam turning on the pivot 

and having on its rear a nose and on its front aprojec- 
tion, and a spring-pressed stud engaging said boss or 
hub to hold it and the blades s y, but yielding 
when the angular projection of the slide engages the 


nose of the cam, substantially as described. (2) The 
combination with the breech plug, of a breech-loading 
gun, and a vertically movable slide, of a pivot pin, a 
boss or hub mounted on said pin and having on its 
upper side two primer ejecting blades to engage the 
primer between them, and on its lower side a stop lug 
to strike a fixed part of the gun breech and limit the 
outward or extracting movement of said blades, one 
blade having a shoulder, and a s' g-actuated cam 
turning on said pin and having at its rear a nose and 
at its front a projection, substantially as described, 


629,552. Swett 4. 7. da 
Buckham, London, @. 7, 
1899. gland. Filed April 
Claim.—The combination with a 5) 
in its side, of a percussion fuse faving 
a cap secured in the latter to hold the fuse in stele, 
detonator firing pellet arranged in the fuse and . 
or its momentum when the flight of asa 
is arrested, a detonating cartridge arranged in the ha! 


629.552] 


in front of the pellet, a spring arranged 

forward movement of the pellet toward id 
& split tube gripping the front part of the pellet, ; 
and a spring bolt for locking 
, Substantially as and for the Purposes 


629,610, Apparatus FoR SHaPIno, Dra 
ING, SOLIDIFYING, AND SQuigtING Metats, Robot, 
son, Rainhill, Bngland.—Filed June 14th’ 187" 

Claim —(1) That improvement in the art of formi 
metal articles which consists in heating a metal blank 
to softness, potas the same ina container, introdiy 
ing a propelling liquid under heavy pressure into the 
interior of the container, forcing the blank Cloediy 
against the sides of the container, and shaping the 
blank by producing the action thereon cf suitable 
shaping tool or member through the force of the pro. 

ling liquid. (2) In an apparatus of the character 

escribed, in combination, a base constructed with a 


screw-threaded socket, a faucet piece supported 
beyond said socket, the said faucet piece being con- 
structed with a liquid ge, and being adapted to 
be connected with a liquid-supply pipe, and a con- 
tainer formed internally to received a metal blank and 
constructed with a ge for the introduction of 
liquid into its interior, the said container havinga 
screw-threaded portion adapting it to be screwed into 
the base and against the faucet piece. so that its liquid 
passage will form a continuation of the liquid passage 
in the faucet piece. 
629,719. Grate ror Stoves or Furnaces, J. 2. 
Goodfellow, Lowell, Mass.—Filed April 28rd, 1898. 
Claim.—In a grate, the combination of two fuel- 
supporting grates situated one above the other and 


[623,719] 


adapted to be moved to their operative positions 

within the fire chamber and withdrawn therefrom, 

and means by which the grates may be independently 

operated or moved successively in opposite directions. 

629,825. ror Burnino &c., 
R. C. Staley, Burton-on-Trent, England.—Filcd 
October 7th 1898. 

Claim.—A kiln for burning fire-clay goods, compris- 
ing the inner and outer walls with a space between, 
a pair of doors at opposite sides of said kiln, one 
member of each pair having flues leading therefrom 
directly and di lly, and opening to the space at 


f 
the adjacent side of the kiln, and the other doors & 
each — having direct diagonal flues leadirg yor 
from adjacent to the centre of the kiln, and — 4 
into ths space at the opposite side, said kiln ha ps 
single opening contralty at the top of the kiln, 
stantially as described. 


— 
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— 
THE LOCOMOTIVE TRADE OF GREAT BRITAIN. 


ux announcement that the Midland Railway Company 
had given orders for certain goods locomotives to an 

American firm excited a great deal of attention in this 
. ontry. Further orders for locomotives were sent to 

i States by English and Welsh companies. 
the fe up the daily Press, spoken of 
7” arliament, and commented upon by directors and 
at annual meetings. Half-a-dozen different 
— were supplied for the action of the railway com- 
=: and the facts were used as a text by those who 
petal England’s downfall. All manner of remedies, 
psi technical education to protection, were suggested ; 
and a voluminous literature, principally devoted to a 

Jorification of American methods, was called into exist- 
0 In the midst of much that was, to say the least, 
nonsensical, there was a stratum of unpleasant truth. 
The questions raised do not lack importance, and we 
have thought it advisable, in the interests of our readers, 
to investigate the subject, and settle as far as in us 
lies the true position of the locomotive engine trade 
of Great Britain, reasons for 

. The first step, however, was ascertain the 
Or ane the competition by United States loco- 
motive builders. The resultof very careful inquiries by 

horoughly acquainted wi merican methods, an 
ae long resident in the States—has been set 
forth very fully in our pages within the last few weeks 
in the series of articles on ‘‘ United States Competition in 
the Locomotive Export Trade.” These articles have been 
ch to be lost, by keeping back the truth. It is quite 
po that the United States are competent to compete 
with us in every market in the — They — been 
so competing for some years. e must not shut our 
eyes to this must = br situa- 
ion; and to this end we think it desirable that some- 
‘hing should be said in our columns about the locomotive 
engine trade of Great Britain, and the conditions under 
which it is carried on. These are at once peculiar and 
little lex poster They refer to matters wholly unme- 
chanical as well as to engineering questions. The cha- 
racter of the orders given, and the sources from which 
these orders an important Very 
hard things have been written anent the way in which 
the Aaron of building locomotives is akaten in this 
country. Locomotive bailing been censured 
for lack of enterprise. ey have been called grasping and 
antiquated. We think it can be shown that ae Le not 
entirely deserved these strictures, and we propose to de- 
monstrate this before we have done. 

There is this great difference between the private loco- 
motive building firms in this country and those in the 
United States, that the latter doa far greater proportion 
of the internal work of their country than ours do. In 
Great Britain all the principal railway companies build 
their own locomotives in their own shops. If this were 
not the case, our locomotive superintendents and chief 
mechanical engineers would be little more than superior 
or mechanics, to use the 

erican phrase. As it is, they have not only to control 
the rolling stock of the ae they anid to manage 
works i the largest kind, employing great numbers of 
men, and representing an immense outlay of capital. In 
the United States, railway shops, with i pa Mb 
have nothing like the magnitude and importance of ours ; 
and the railway mileage of the United States is so great 
that, although the number of locomotives per hundred 
miles is small as compared with the proportion obtaining 
here, in the aggregate it is very large. The result is 
that the locomotive building trade of the United States 
extensive and more important than that of 

reat Britain. 

As comparatively few orders for locomotives come 
from the railway companies at home, it follows that the 
bulk of the trade with us is export. In a word, our 
leading firms depend for work on orders coming from 
abroad. It must not be forgotten that there are very few 
firms building locomotives as a speciality in this country. 
The result is what is known as close trade, thatis to say, 
the number of firms from whom the purchaser can select 
is limited. But small as it is—or, indeed, perhaps 

. e result is i ildi 
extent which is, we think, without a parallel in other 
countries. It is not, of course, possible to speak with 
absolute certainty on this point; but we have no doubt 
that we are right. The effect is bad for the trade. The 
firms building ought to be left more freedom. Their 
e tr 
nothing and care less about trade. We have taken pains 
to arrive at the truth. The point is one of supreme im- 
Portance, and we shall state the facts as they have been 
a to us at various times, and by different competent 
a wm 4 who are no doubt perfectly honest in intent 
ocomoti e shops depend for work comes throu 
Jn few words, “‘ Great George-street 
’ muc at has been said in this 
perma locomotives are built for the railway companies 
‘he a careful inspection. But we have cause to say that 
caus ~~ is reasonable, and in this country unrea- 
Locomotive Works it is said, 
‘engine per annum for ever 

oad — employed. That is to say, with 5000 
the “A will build 1000 engines. In this country 
ons hes iy is just about half. Something of this 
then dhe the American workman, who does more 
€ English or Scotchman, something to special 


tools. But in the main the output with us is less than in 
the States, because, in the first place, less intelligence is 
manifested in the preparation of the design to facilitate 
work ; and in the second place, much more obstruction is 
caused by inspection. Thus, to give particulars. Compli- 
cated and difficult forgings are ordered, where steel cast- 
ings would be much cheaper and more readily obtained. 
Scrap iron is specified for motion work, instead of steel. 
The smallest specks or reeds in the surface lead to the 
condemnation of the part. In one instance an order 
for a considerable number of locomotives was greatly 
delayed because the inspector rejected about one-third 
of the sets of motion work, on account of minute 
surface defects; and this, be it remembered, after the 
work had all been finished and was ready to put in 
place. In boiler work, again, an inspector will 
measure with a pair of dividers the pitch of the 
rivets in a seam. If they are not exactly right, he 
causes the offending rivets to be cut out and replaced. 
As many as one-third of all the rivets in a seam have thus 
been taken out, and it is, of course, impossible to say 
which is the erring rivet. The result is great delay, 
g-eat expense, and injury to the boiler. The duty of an 
inspector begins and ends with seeing that he gets satis- 
factory workmanship and materials; and he ought to 
know that the circumstance that a few rivets in a seam 
are out of pitch by a small fraction of an inch will in no 
conceivable way afiect the durability or safety of the 
boiler. In the United States there is no inspection of 
this kind ; indeed, we may venture to say that it is the 
exclusive property of Great George-street. The same 
system is carried rightthrough. It extends to the testing- 
room. It affects the chemical composition of the steel. 
But the worst feature is, perhaps, that it entails great 
and quite unnecessary delay in the execution of orders. 
At a time when there is a sharp demand, firms ought to 
be able to turn out engines quickly; if they cannot, then 
orders will pass over their heads, and find their way 
abroad. For this Great George-street cares nothing. It 
has always worked on a particular system—it does not 
intend to change with the times, or adopt the methods of 
younger men. 

But, it may be asked, why is it that the locomotive 
engine builders of Great Britain should be so dependent 
for orders on Great George-street. It is easy enough 
to answer this question. In the first place, orders do not 
come from our railway companies save in time of stress 
like the present, because it is held that the companies 
can build much cheaper than they can buy. This isa 
matter on which we find it impossible to speak with any 
certainty. Most of the private builders assert that they 
can supply engines of the same quality as those built in 
railway shops for the sum they really cost the com- 
panies, who invariably charge too little to the engines. 
The railway companies flatly contradict this, and state 
that their books show accurately and minutely what 
the cost is. There are various ways of looking at the 
matter. The fact remains that the private builders 
get very little from the home railways. There seems 
to be small room to doubt that up to a com- 
paratively recent period they trusted far too much to 
orders being placed unasked for; and to this is mainly 
due their reliance on the civil engineers for work. We 
use “ Great George-street,” of course, only as a general 
term, but matters appear to progress much as follows :— 
A railway concession is obtained abroad. Civil engineers 
are sent out, say, to China, to exploit the district. They 
construct the line, and when they are ready for roliing 
stock they send home orders. The British builder waits 
until such orders come. It is not strange that under these 
conditions Manchester and Glasgow should have to rely 
on Westminster for work. The American does nothing of 
the kind; the moment he hears of a concession, the repre- 
sentative of some one or more American firms goes to the 
place. He takes infinite pains to explain what his en- 
gines can do; he has his drawings, his photographs, his 
specifications, his testimonials allready. He is prepared 
to take all the trouble ; he will save the civil engineer as 
much worry as possible, and he gets his order, and 
he deserves it. Furthermore, the American takes care 
that the world shall not be in ignorance of the work he is 
doing. He blazons it forth that he builds engines for 
every country under the sun. With us locomotive 
builders observe the utmost secrecy. They will scarcely 
permit their right hands to know what their left hands 
are doing. For this they are only partly responsible, for 
a Great George-street rule is that strict secrecy is to be 
observed about contracts, An immediate result is that 
the intelligent foreigner can scarcely be induced to 
believe that Great Britain builds any locomotive engines 
at all, and this at a time when hundreds of engines are 
being turned out. We shall mention no names, but it 
will possibly come as a surprise to many of our readers 
to learn that at least one great firm kept abreast of all 
its engagements last year, and delivered twenty passenger 
engines and tenders to the South-Eastern Railway Com- 
pany, twenty-five to the Great Indian Peninsula Company, 
five to the Belgian State Railways, twenty-five goods 
engines and tenders to the Bengal-Nagpur Railway, and 
ten to the Egyptian railways, and some of these were 
delivered as much as three months in advance of the 
contract time, and this at the moment when English 
railway companies were ordering !ocomotives in America, 
because they held that they coulc not get them at home. 
Rumour will have it that hidden influences have operated 
to induce railway companies to try American engines. 
What these influences are it is impossible to define with 
any accuracy. Various explanations have reached us, 
such as that directors believed that they were paying too 
much for engines built in their own shops, and wished to 
ascertain by direct experiment whether this was the fact ; 
a desire to see whether or not their own locomotive 
superintendents were doing the best possible, and so on. 
We attach little importance to reports of this kind. It is 
enough to say that good reasons have been supplied to us 
for forming the opinion that there need have been no 
dearth of locomotives if directors had looked a little 


ahead. Orders have gone to the United States which 
would not have gone if directors had not permitted their 
rolling stock to fall below the obviously necessary 
standard, and they now have to pay £3000 or so for what 
they might have bought for £2500 not long since. But 
this is all by the way of ancient history now. We 
mention it because our picture would not be complete 
without reference to rumours, which, however unfounded, 
have not tended to promote that cordiality so desirable 
between the railway companies and the locomotive 
engine builders of this country. 

We have now placed before our readers, as far as can 
be done within reasonable limits, one aspect of the loco- 
motive engine trade of Great Britain. We have put the 
case of the pessimists as clearly as we can. We have set 
forth the nature of the disabilities under which private 
firms labour, as stated by those who ought to know their 
own business well. But there is another side, and it 
ought to be known. Were we to judge by the alarming 
articles which have appeared in the pages of many of our 
contemporaries, we should conclude that the locomotive 
engine trade of this country was on its last legs—ruined 
by American competition. But when we push inquiries 
a little we find that the locomotive engine shops through- 
out the country are crowded with work ; orders at high 
prices are abundant; prosperity is hammering at the door; 
extensions of works are daily in progress; thousands 
of workmen are fully employed ; much overtime is being 
run. When we ask how these things can be held to be 
compatible with incipient ruin, we are told that it is notin 
the present but in the future that danger lurks. When 
the existing demand is over, then America will have all 
that remains, and Great Britain will have nothing. To 
us this is deplorable nonsense. We have always had a 
fair share of the world’s trade in locomotives as in every- 
thing else, and if we choose we can have it in the future 
as in the past. 

But we must reconcile ourselves to the truth, be it 
pleasant or not, that the ways of the men of the United 
States are in very many respects better than ours, though 
not so pleasant. In most old-fashioned firms, young 
blood arriving finds much to alter, and does many things 
which are unpalatable to the older men. It has always 
been so. It must always beso. As Tennyson wrote, ‘‘ The 
old order changeth, giving place to new.” If five men 
in the United States can do the work of ten men here, 
the ten men will have to be content with half wages and 
the employers with half profits. It should not be taken 
for granted that this means that the British workman is 
a commercial criminal. The greatest mistake that can 
be made is rash generalisation. It is not at all too 
clear that the British working man is in this case wholly 
responsible, or even responsible at all. The entire 
question is one not only of shop management, but of the 
general conduct of trade at home and abroad. It may 
be taken for granted that locomotives should be built as 
quickly and cheaply as possible. But to attain this 
desirable end the co-operation of various conditions is 
essential. It would be quite impossible in an article like 
this to do more than indicate the nature of a few of these 
conditions. It is clear that the design of an engine may 
largely influence its cost without affecting its efficiency. 
The designer who thoroughly comprehends the capa- 
bilities and defects of any particular set of work- 
shops can, so to speak, play into the hands of 
the builders with excellent results. We have already 
said so much about the adverse influence of injudi- 
cious or unreasonable or unintelligent inspection, 
that we need not further refer to it. Again, it is very 
easy to increase cost and retard output, which is perhaps 
more important, by over-finish. Paint costs far less, 
and is in many cases much better than bright work. The 
Americans have fully mastered this truth. It is, however, 
contended that absolute perfection of workmanship is 
essential in order that a locomotive may be durable. 
This is a thoroughly British argument—an old-world 
argument, one used by the Egyptian monarchs who built 
the Pyramids. The American asks, and asks very wisely, 
what is the use of building locomotives to last thirty 
years, which will be wholly superseded and out of date in 
ten, or perhaps in five years? The American locomotive 
does a great deal more work per annum thanours. The sys- 
tem is simply, “‘ Use upand buy more,” and let the ‘‘ more ” 
be much better suited to advancing requirements than the 
old engines. This seems to us to be the true policy. 

Finally, it can be demonstrated that Great Britain 
cannot supply the world’s demands for locomotives. Her 
workshops are far too few in number ; and the conditions 
of construction limit the output. An alteration in the 
conditions would be desirable. It is often asked why 
more money is not invested inthe trade. The answer is, 
first, that very large sums indeed have been recently 
spent in extensions by existing firms. Another is that 
there is no solid belief in the permanence of a great 
demand. At the outset we stated that locomotive engine 
building is a close trade. It is regarded, rightly or 
wrongly, as a speciality; and it has been curiously exempt 
from the influence of speculators. It appears to be clear 
that no large addition to our facilities of production in the 
way of the formation of new companies or undertakings 
is within measurable distance. If this country cannot 
supply the demand then other countries will. In this 
way, and in this way only, is United States competition 
likely to be dangerous, and its attacks can be parried by 
adopting American methods. It is beyond question that 
the older country has much to learn from the newer 
country. Thereal danger is that we shall refuse to learn. 
If Americans can build engines which will do the world’s 
work sufticiently well by the hundred, while Great Britain 
is turning out only by the dozen, models of mechanical 
perfection intended to be of use to our grandchildren, we 
must rest content to stand on one side, and let our rivals go 
ahead. American engineers do not build for posterity. 
They think of the present and leave the future to provide 
for itself, and the enormous success of their country is 
largely due to the concentration and grip which is a 
necessary concomitant of this policy. 
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INCANDESCENT LAMP AND TRANSFORMER 
CONSTRUCTION IN AMERICA. 
By Henry E. P. Corrre.t, Assoc, M. Inst. 


elapsed since electric lighting was first successfully 
achieved, and the ever-increasing number of incandescent 
lamps manufactured and expended yearly in the lighting 
of the great cities of the world, comparatively very few 
of these lamps attain a standard of even moderate effi- 
ciency, and fewer still approach the ideal where the 


lines throughout the whole life span of the lamp. 


lamps with which most consumers are only too well ac- 


filament burned out; while the curve of ‘‘ watt consump- 
tion’ is an ascending curve similarly receding more and 
more from the line of constant power drawn through 
the initial rating, so that literally the less the candle- 
power produced the greater is the power per candle con- 
sumed. 

To determine the specific efficiency of an incandescent 
lamp, it is necessary to multiply the actual pressure of 
the circuit at the point where the lamp is fixed by the 
actual quantity of current taken, and divide the product 
by the actual candle-power given out. The quotient is 
the watts per candle, the reciprocal of which is the 
specific efficiency of the lamp. Thus with a lamp giving 
an actual candle-power of 16 candles, and taking h 


andale 
Ower 
17 


alf 


| from the points of initial rating marked on the vertical commences early, the bulbs become sensibly more 
| line of initial lighting. The points of initial rating are and the illuminating power visibly falls off lon, 
‘marked at any convenient distance apart, such that the | half the normal life of the lamp has ela sed. 
_ two or more curves representing the lamps tested do not | smoky bulbs are produced by the deposit of carbo a 
Norwirustanpine the number of years which have overlap. The vertical distance between the two curves, | due to the disintegration of filaments which oumeek 

or the depth of the area of total luminous efficiency at cessfully resist the repeated application of currents 


any given moment during the life of the lamp under test, 


is 


proportional to its specific luminous efficiency. It is 


evident that the lamp which maintains throughout its 
life the highest average interval between the candle- 

| power and watts per candle curve is the most effective 
“curve of candle-power” and that of “ watt consump- | for lighting purposes, so that the average specific efficiency 
tion” could be represented by two parallel horizontal and not the length of life is what should be principally 
| considered in selecting alamp. With identical filaments 
As a rule, these curves are far removed from the | and wattage rating, the lamp possessing the lower specific 
straight lines of ideal efficiency; thus in the ordinary efficiency will usually possess the longer life, as its total 
luminous efficiency, i.c., life area of illumination, will equal 
quainted, the “ curve of candle-power " is practically from | that of a lamp with much higher specific efliciency and 
the beginning a uniform descending curve receding from shorter life; but therecan be no question which lamp the 
the horizontal line of constant candle-power drawn | consumer will prefer, even at a considerable difference of 
through its initial rating further and further as the life cost, seeing that the cost of the lamps bear but a small 
of the lamp progresses, till the limit is reached and the | proportion to the cost of the power consumed, and the 
falling off in the light is nos accompanied by a falling off 
in the quarterly bill. Life alone, apart from candle- 
power and efficiency, is of small importance, and at the 
present low price of lamps, even doubling the number of 


lamp renewals, will 


d only a small percentage to the 


general cost of lighting, whileit is possible by the judicious 
choice of lamps to increase the lighting efliciency by as 
much as 40 or 50 per cent. 


The effective illumination, or ‘ candleage,” of a lamp 


varies considerably in different directions, but for pur- 
poses of comparison and measurement, the “‘ candleage ” 


is 


usually taken to mean the effective illumination given 


by the lamp in a horizontal direction when it is suspended 
vertically in such a position that all the filaments of 


which it is composed are | 
equally visible, as com- | 


pared with that of a 


standard candle sub- 
mitted to the same con- 
ditions. 


guigning 


iS 


Sina! 
&xtin 


d Candie Powe. 


This is, however, clearly 
illusory, as the candleage 


AVERAGE 
Canale Power =/449 Y 


rouvuced 


thus determined is not 
the effective but the maxi- 
mum candleage. The 


Aréa of T 
Luminous 


btal Actual 
Efficiency = 19 


755-6 


former would be correctly 
the average illumination 


ge oF Candie Power 


3 25% 


afforded by the lamp in 
the whole horizontal plane 
when measured from all 


Per Centa 


250 300 350 


Hours.Burning 


400 


450 


points of view in that 
plane; in other words, 
the ‘“candleage”’ of the 


lamps should be deter- 
mined while they are 


rapidly revolved, and 


their rating made to ac- 
curately correspond with 
the actual average illumi- 


nation of the whole hori- 
zontal plane, and not 
with one or more selected 
points in that plane. In 


the same way the rated 
wattage, or the actual 


47 


number of watts con- 
sumed by a lamp, should 


300 359 
Hours Burniag 


Fiz. 1 


250 400 


be determined so as to 
correspond with its cor- 
rect — rated — candleage, 
and the correct pressure 
required to bring it up to 


ampére at 100 volts, ¢.c., consuming 50 watts, the watts | that candleage should be ascertained at the same time in 
the works, as in this way alone it is possible to ensure a 
perfectly reliable lamp both as to illuminating power and 
current consumption. 


per candle are 3°125, and the specific efficiency 0°32, | 
while for a lamp giving only 14 candles, and consuming | 
the same power, the watts per candle will be 3°571, and | 
the specific efficiency 0°28, or 124 per cent. less. The | 
ideal standard lamp would be one in which the number | 
of candles produced, or, in other words, a lamp whose | 
wattage and specific efficiency both equal unity. 
The total luminous efliciency of a lamp is the product 


The factors which determine the ‘‘ candleage” of a 


lamp are (1) the quality and shape of the filaments; (2) 
of watts consumed is identically the same as the number | the character of the vacuum ; (3) the quality of the glass, 


and (4) the regulation of the pressure at which it is | 


kept lighted. 


There is very little difference in the system of lopping | 
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the working voltage, owing to faulty construction, Suat 


' filaments suffer in precisely the same wa 
| filaments do when exposed to the repeated spol 
_ pressures largely in excess of those for which the phd 
designed. The process of disintegration is greatly 
lerated by the unevenness of the surface of 
| producing inequalities in the resistance, and in the sa 
ing of the various portions of the surface, om. 
In the best lamps the filaments are Subjected to 
a careful process of manufacture, all inequalities f 
the surface being eliminated by treating them with 
carbon vapour in vacuo, so that the period of sen 
sible disintegration, wita its resulting discoloration 
of bulb, provided the pressure is kept within pny 
| limits, is postponed t> within a few hours of extine 
tion, and the percentage of the total lamp life a 
which there is sensible falling off in the illuminatin 
power, is reduced to a minimum. This will be readils 
seen by an examination of Diagram Fig, 1, wes 
the period of sensible falling off in illumination—;., 
exceeding 10 per cent.—commencing only at the 550th 
hour, or within 15 per cent. of the total lamp life of 
about 650 hours. This diagram represents the result of 
a series of tests carried out by the Cincinnati Electric 
| Light Company with ordinary trade lamps of the 
Packard make, on their regular lighting circuits. With 
a variation of voltage, 5 per cent. high, the average watt 
consumption for six lamps was 48°9 per lamp, or about 
3:1 watts per candle-power. To the consumer the length 
of effective life is a paramount consideration as it de. 
termines the period of renewals. 

The character of the vacuum surrounding the filaments 
is almost as important as the quality of the filaments 
themselves in determining the candleage of a lamp, more 
especially in high-voltage lamps. The more air or gas 
that is left in the bulbs the more the temperature of the 
filaments is reduced by transference of the heat from 
them to the bulbs by the circulation and conduction of 
the air or gas within the bulbs, and the less becomes the 
illuminative power of the films in consequence, The 
higher the voltage the more rapid the agitation of the 
particles of air or gas in the bulb, and the more rapid 
the transference of heat from the filaments and the 
greater the loss in luminosity. The temperature of the 
glass bulb is really an absolute indication of the quality 
of the vacuum within it, and of the illuminating value 
of agivenlamp. At equal voltages of two lamps with 
the same specific candle-power, the one with the cooler 
bulb is, other things being equal, the one giving the more 
light, and the rise in temperature in the bulbs is least in 
the best makes. In a first-class lamp the bulb can be 
touched by the hand, and removed from the holders with- 
out burning or inconvenience after any length of lighting. 
This shows that the vacuum is very perfect, and the loss 
in luminosity through lowering of temperature in the 
filaments is trifling. Tested by the spark test with 
ordinary gaps and voltage, the result is negative, as no 
spark passes, and no Geisler tube effects are perceptible. 
This perfection of vacuum is the result of a process com- 
bining mechanical, thermal, and chemical methods of 
producing the same which has been elaborated by most 
prominent American manufacturers. 

The character of the glass of which the bulbs are 
made affects the candleage of a lamp to a very serious 
extent; the best glass intercepts as much as 10 per cent. 
of the illuminating power, and inferior glass double that 
amount, even when perfectly plain and colourless. In 
this respect the consumer’s only safeguard lies in the 
careful selection exercised by the manufacturer after 
extensive photometric tests, constantly repeated, and 
enforced on the makers. ‘Table I., with the accompany- 
ing Fig. 2, gives the standard dimensions of some of the 
best propertied bulbs for various purposes and uses, 
which are made from Corning glass, whose brilliancy and 
| clearness is well known, and which does not intercept 
more than 6 to 8 per cent. of the total photometric 
| radiance. 

The regulation of the voltage in a lamp circuit depends 


Table and Average Life of Lamps at Various Vo'tages, 


| RS og Al 98 percent. of nor- 99 per cent. of nor- | 100 percent. of ncr- 101 per cent. of nor- | 102 per cent. of nor- | 108 per cent. of nor- | 104 per cent. of nor- | 105 per cent. of nor- 1105 per cent. of not- 
P=] | pei tall mal voltage. mal voltage. | mal voltage. ' mal voltage. | mal voltage. | mal voltage. | mal voltage. mal voltage. mal voltage. 
| FE Se } | | 
5 =| Se Actual Sp2ci- Actual Actual | Speci-|Actual Actual | Speci- | Actual Actual Speci- |Actual Actual Actual Actual actual | Spect- Actual Actual Speci- Actual Actual Speci- Act’al 
S33 |e) £2) watts fic life | watts| fic | life | watts/ fic | life watts} fic | life | watts) fic | life | watts fic | life watts| fic | life | watts) fic | life watts fic _ life 
3 |8.-| 22] per | effici in per | effici-| in per | effici-| in: per | effici-| in per effici-; in per effici-| in per | effici-| in r | effici-| in per effici- in 
=] lfc < S| CP. ency. hours.) U.P. | ency. hours., U.P. | ency. | hours. C.P. | ency. | hours C.P. | ency. | hours.’ C.P. | ency. | Baaes. CP. | ency. | hours.) C.P. | ency. | hours., U.P. | ency. hours 
| | | | | | | 
0°2222) 4°52400 4°85 | 3500 | 4°68 | | 2900 | | 2400 4°34 | °230 | 2060 4°21 ‘237 1830 | 4°06 +243 | 1600 | 3°92 | | 1400 3°8 | 1240 | 3°7 270 \1120 
0°2500, 4° 1500 4°31 2000 4°16 | 1759. 4° *250 3°86 | | 13880 3°74 | | 1160 3°62 °276 | 1020 3°48 | | 880 3°38 | -296 | 800 | 3°28 "305 710 
! | | | | | | | | 
0°2860 3°5 900 3°77 | -265 1200 3°64} °275| 1040 3°5 °286| 900 3°38 | | 800 3°27 | °305 | 700 3°16 620 3°05 *327 | 550 2°96 | °339 | 490 | 2°87 | 440 
| | | | | | 
0°3226 3°1 &80 3°34 760 3°22; °310| 660 3°1 | °323 580 2°99 | | 500 2°9 345 | 460 2°8 400 2°7 | °870| 360 2°62 381 | $20 | 2°64 | 393 280 
| 
0°4900 2°5 260 2°69 350 2°6 "384 310, 2°5 | 400 | 260 2°41 | | 230 | 2°34 | | 210 2°26 | | 190 2°18 | | 170) 2°11) 150 | 2°05 140 
| | } | 
of its average specific efficiency by its eflective life, and| in the various makes of incandescent lamps, or in the | directly upon the efficient regulation of the transformers. 


is represented by the area comprised between the curve 
of candle-power, the curve of watt consumption per 
candle, and the vertical lines drawn respectively through 
the points of initial lighting and final extinguishing 
on the diagram, Fig. 1, which is constructed as 
follows :—The horizontal scale represents hours, and the 
vertical scale, candles produced, and watts consumed per 
candle. At equal intervals of any convenient number of 
hours from the moment of initial lighting to the moment 
of final extinguishing, the candle-power and watts per 
candle are determined and plotted one over the other 


materials of which the filaments are composed, or in the 


process of carbonisation. 


There is also but little differ- 


ence in the dimensions given to the filaments, so that, 
approximately, filaments of equal capacity of different 
makes should possess equal luminous lives, when these 
are expressed in volt hours, were the quality of their 
surfaces uniform. The difference between different makes 


in 


this respect is most noticeable in the percentage of the 


total life occupied by the period of discoloured or 
“smoky” bulb. In the cheaper makes the discoloration, 
which is conspicuous towards the end of the lamp life, 


As was pointed out previously, the life of filaments of the 
same capacity and quality expressed in volt hours shoul 
be practically a constant quantity. The higher the 
voltage the shorter the number of hours which it 
take to wear them out, but where the regulation of the 
voltage becomes a question of primary importance to - 
consumer is in the effect that a rise of voltage beyom 
that for which the filaments are designed has upon 
disintegration, or, in other words, upon their total leng 


of life, the proportion of the non-effective to the effective 
luminous life of the lamp, and upon breakages and re- 
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the total life of the filaments would be shortencd by over 
TABLE I, 

CP. | A. B, 
4and 6 28 
16 and | 
$4 7 

8C.P. | | 2% 
900 volt | | | 
990 volt | 


50 per cent., and the ineffective life increased from some 
15 per cent. to some 80 per cent. of the total life. 
The increase in candle-power, which is generally both 


Fig. 2 


useless and undesirable to the consumer, is therefore paid 
for very heavily, and it is obvious that the question of 
pressure regulation as influencing lamp breakage, cost of 
renewals, and the quality and uniformity of the light 


IT. 
| Candle-power 
Per cent. of | Per cent. of } 
normal voltage. normal breakege, of P. 
94 
95 | = 11°8 
96 12°6 
97 — 13°4 
98 | 14°2 
99 | 
100 100 16-0 
101 | 125 16°9 
102 | 150 17°9 
103 | 1£0 18°9 
104 220 19 °9 
105 | 265 21°0 
106 | 320 22°1 


produced, is bound to affect the popularity of electric light 
and the profits of the supply companies to a very con- 
siderable extent. The effect upon the actual length of 
life of filaments is very clearly apparent in Table III., 


8 

& 

3 

=o 

a 

a = 

= Cost of renewals in Shillings % 


Fig. 3 


where the shortening of life, as determined by careful 
experiment arising from the increase of pressure, is ex- 
pressed in hours, and the specific efliciency corresponding 
to the actual watts consumed per candle isgiven. Table IV. 
gives the current in ampéres taken by good lamps at 
various voltages and candle-power. 

The wattage of small high-voltage lamps per candle is 
not so low as that of lamps of lower voltages, and their 


volt lamp will consume about 8-1 watts per candle, a 
similar lamp for 220 volts will consume 8-8 watts per 
candle-power, the specific efficiency of the first being 
0°323, and of the second only 0°263, and the length of 


=: 


Per-cent of normal candle power 


8 
> 


90 91 92 93 34 95 96 97 98 99 100 03 04 
Percent of narmal voltage 


Fig. 4 


life is also proportionately shorter. Incandescent lamps 
which can be substituted for arc lights are specially manu- 
factured by the New York and Ohio Company. The saving 
in current over the small candle-power lamps, or the 
saying in carbons and maintenance over incandescent arc 
lamps, will repay for renewals of these special ‘‘ Mogul” 
lamps. They give a better quality of light than analter- 
nating-current arc lamp of the same candle-power, can 
be fixcd on the same circuit as ordinary incandescent 
lamps, and are wholly noiseless. The illumination of 
these high candle-power incandescent lamps is unique, 
possessing the penetration of the arc light with the soft- 
ness of the incandescent. 


TaBLeE 1V.—Current in Ampéres taken by Lamps at Various 
Voltages and Candle- Powers. 


3°1 watts per candle. S.E.= ‘323. 


8 | | 26) -25| n 
16 10 | 90) 62; 82) 30) 47) 41 | 23 
2% 16/14 | -97| 78] 74] -70| -65 35 
82 (20 |18 [ta] 90/83 -45 
50 81 [28 [20 [16 [15 [14 | 


3°5 watts per candle. S.E.= ‘286. 


Cand'e-- 50 55 £0 95 160 105 110 120 220 
power. volts. volts. volts. volts. volts. | volts. | volts. volts. volts 


16 11 10 70) 59, 54) 26 
2 18 16 11 84) 80 
$2 (23 20 | 12 11-4 11 110 | -94! 
| 17/16 15 | 80 


Cand’e| 50 55 so | 95 | 160 | 105 | 110 120 | 290 


8 | €4 38) 40) 82) 81] 29} 27| 15 
16 |13 12 80) 68) “64 61 58 29 
2% 20 (18 /19 95 | 24 | 
23 16 14 13 113 [12 | 38 
50 (40 387 (21 20 119 118 17 | 91 


Table V. shows the currentrequired for working ‘‘ Mogul” 
lamps at various voltages, and their relative specific effi- 
ciency, by which it will be seen that these lamps are much 
more economical than a group of 16-candle power lamps 
of equivalent illumination, or than a so-called incandescent 
arc lamp would be. ‘ Mogul” lamps of 500 and 
1000-candle power are also manufactured, which show a 
proportionate saving. All these lamps can be used for 
electric tramway and power circuits by working them in 
series, and in this way are found to be more satisfactory 
than arc lamps. 


TABLE V.—Current Required ard Specific Efficiency cy “ Mogul” 
Lamps of various Candle-powers at various Pressures. 


| 

| Watts per Limitirg 

Voltage. | Ampires. | candle | range of 
| (average). voltage. 


| 2-625 0°381 | 45 to 60 
to 125 


200 50 
110 | 3°025 | 0-381 


220 | | 190 to 260 
300 50 tol6 to 60 
| 110 Tto8 2750 0-363 95 to 125 
» | 220 3°75to4'3 2°952 | 0°388 190 to 260 


The effect of ill-regulated pressure upon the length 
of life and the frequency of renewals in incandescent 


case, this study eventually led the New York and Ohio 
Company, originally makers of lamps only, to become 
manufacturers of one of the most efficient types of trans- - 
formers which is produced in the United States. 
Transformer efficiency depends chiefly on details of 
construction, and concerns, as has been pointed out pre- 
viously, both the electric supply companies and their 
customers. Transformer losses in nearly all alternating- 
current stations constitute for the former one of the chief 
causes for the disproportion between the actual output at 


} the station and the current delivered to customers ; or, 


in other words, between the current produced and the 
current paid for. Many of the older stations delivered 
only from 25 to 30 per cent. of their total output to their 
customers, and comparatively few reached 50 per cent. 
and upwards in their delivery of current, and this 
enormous loss was chiefly due to inefficient transformers, 
and their improper arrangement on the lines of supply. 
More modern stations reach a much better rate of effi- 
ciency, chiefly owing to greater care in the selection and 
in the location of the transformers used. 

A considerable difference in percentage of transformer 
loss, however, always exists between short-hour and long- 
hour stations. The first are stations that are runand supply 
light for a portion of the night only, while the second are 
run and supply light, or accumulate power, continuously 
the twenty-four hours through. 

Table VI. shows the output and core losses in trans- 
formers of various sizes of ordinary makes. The output 
being estimated on the basis of the two-hour equivalent 
load per twenty-four, which represents fairly accurately 
the usual house-to-house arrangement of transformers. 


TABLE VI.—Transformer Losses and Efficiencies. 


2 .. | Annual core losses in kilowatt Annual 
hours. efficiencies. 
| sa Long-hour Short-hour | «| 
station. station. | 2¢ 5 
ss | | | 
| | | 
| 
1000 730 310 | 42°46; 115| 15°75 | 70 86 
1500 1095 | 410} 37°44) 155) 14°16 73 88 
2500 1825  570| 31°22/ 215) 11°78) 765 90 
| | | | 
5000 3650 | | 23°94 | 330 9°04, 81 92 


Remarxs.—The core losses are for alternating currents of 125 periods per 
second frequency (= 15,000 alternations per minute), which is a usual 
frequency for short-hour stations. 

Norx.—tThe core losses vary inversely as the frequency, and are consider: 
ably higher for a 60 period per second frequency (7200 alternations per 
minute). 


By the above, it is clearly apparent that in long-hour 
stations with transformers of small capacity only 57°54 
per cent. of the current output is paid for, and with trans- 
formers of 5000-watts capacity the loss still aggregates 
23°94 per cent. of the output. The losses in short-hour 
stations, although amounting to only two-fifths of 
that of long-hour stations, even then are of sufficient 
importance to counsel attention to transformer location 
and selection; but this type of station is rapidly dis- 
appearing as a continuous supply of light is becoming 
more and more necessary, and the economical practice of 
storing current in accumulators when the demand is light, 
for use when it becomes heavy, is becoming more and 
more habitual. With long-hour stations a decrease in 
transformer losses will make all the difference between 
earning a good dividend or none at all, while the initial 
difference in cost between small and large transformers 
or light and heavy transformers is a matter of wholly 
secondary importance, the use of the latter has become 
absolutely a sine qua non. 

The efficiency of transformers depends on the perfec- 
tion and arrangement of the following details of their 
construction :—(1) Insulation ; (2) mechanical protection ; 
(3) regulation ; (4) character of core metal and consequent 
amount of hysteresis; (5) arrangement of coils and con- 
sequent amount of impedence. 


There are two distinct types of transformer in use. 
Fig. 5 is the “Shell” type, which is the more recent of 
the two, and was introduced to facilitate the supervision 
and manufacture of the iron portion, which could be over- 
hauled without interfering with the coils. It was also 
essentially a cheaper type to manufacture, which recom- 
mended it to short-hour supply companies. The draw- 
backs of this type of transformer—now fully recognised 
as inherent in the design—were constant liability to 
destruction of the insulation. burnouts, diminished effec- 
tive insulation against lightning, and, finally, increased 
impedence, all arising from the over-heating of the coils 


lamps inevitably led lamp manufacturers to study the 


specific efficiency not so good; whereas a 16-candle 110- 


question of transformer construction, and, to cite a special 


due to their being buried in the iron, together with 
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increased liability to hysteresis owing to the iron bein 
relatively cooled, through having such a large ts 
surface for radiation, both of the sources of faulty work- 
ing unavoidably rendered regulation of pressure in this 
type of transformer a matter of extreme difficulty, if not 
impossibility. 

Fig. 6 represents a transformer of the older “Core” 
type. This is the type that is being more and more 


Fig. 6 


adopted in all recent installations. It is practically the 
inversion of the type first described, and possesses none 
of the drawbacks pointed out therein, but on the other 
hand its prime cost is considerably higher. 

The resistance of the insulation in transformers against 
breakdowns which might permit short circuiting between 
the primary and secondary windings, cannot be too great. 
Upon this depends the very life of the transformer, and 
possibly the personal safety of the consumers as well. 
For transformers whose secondary windings are connected 
with the house lines or feeders of a lighting system, the 
insulation should possessa very high disruptive efficiency, 
and any falling off in this efficiency should involve the 
renewal of the transformer. The insulation should be 
subjected to a breakdown or disruptive test in the factory 
of at least 10,000 volts between primary and secondary 
winding, the transformer itself being subjected momen- 
tarily to double, triple, and even quadruple the working 

ressure. These factory tests should be supplemented 

y similar tests in the generating station, using a step-up 
transformer for the purpose. Diagram Fig. 7 shows the 
station conditions and dispositions required for such a 
test, which if followed out will render the throwing ofany 
unknown stress on the insulation, due to resonance, 
which might cause a breakdown under unfair conditions, 
an impossibility. These station tests should whenever 
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practicable be applied to all transformers in service, espe- 
cially when they are taken down for use elsewhere, and 
all those which are found at all unsafe should be inconti- 
nently relegated to the scrap heap, as greater economy 
in working and power saving in the station will quickly 
pay for their replacement. The arrangements in the 
foregoing diagram (Fig. 7) involve the use of a high- 
potential induction coil (transformer), a spark gap, an 
electrostatic volt meter, and a high-potential alternating 
current. The voltage can be read on a low reading volt- 
meter by using a step-down transformer if no high-reading 
volt meter is available. Another, and less severe test, 
which should be applied as an irreducible minimum safety 
test, is the double-voltage test, which requires no special 


instruments or currents at other than working potentials. 
To apply this the secondary coils have to be connected 
in multiple for 50 volts and 100 volts applied from the 
regular 100-volt alternating-lighting circuit, the primaries 
being left open. 

(To be continued.) 


EVANS’ INGOT STRIPPER. 

Tue following is a description of an ingot stripper erected 
at the works of Crawshay Brothers, Cyfarthfa, Limited, 
where it has been in continuous operation since October, 
1898, and where, we are told, it has given great satisfaction. 
The machine as erected is designed to strip two ingots at 
the same time, the ingots worked being about 6ft. high. 
Both long and short pieces can be stripped with equal ease ; 
the shortest piece upon which the stripper will exert its full 
thrust—equal to a force of 75 tons—being lft. 6in., thus 
obviating the frequent serious delays arising from the neces- 
sity of throwing gags into the moulds for the purpose of 
stripping short pieces. It strips the most obstinate stickers 
without requiring any hammering of the mould while the 
strain is on the ingot, which frequently has to be done with 
other strippers. The special features of the machine may 
be stated broadly as follows:—Notwithstanding the great 
range in the size of ingot capable of being stripped by this 
machine, and the consequent long strokes of the stripping 
rams, yet the height of the stripper is very considerably less 
than that of any other ingot stripper extant ; its total height 
when all its rams are fully extended being only 34ft. Yin. 
This great reduction of height is obtained by the use of three 
comparatively short rams, instead of one long one. Of the 
three stripping rams, the two outside pull the mould up, 
whilst the centre ram holds the ingot down. This centre 
ram uses no pressure water, but is kept immovable upon the 
top of the ingot by means of non-pressure water, which 
flows by gravity into the barrel of the ram, and being locked 
therein by an automatically operating valve, prevents the 
ram from rising. This non-pressure water is again liberated 
automatically when the stripping is complete by means of 
the above-mentioned valve. 

The consumption of pressure water is also greatly econo- 
mised by differentiating the diameters of the side rams; a 
larger diameter being used for the initial pull upon the 
mould and a smaller diameter for the easier work of raising 
the mould clear of the ingot. The working of the machine 
is made exceedingly simple for the operator, since all he has 
to do is to take the pressure off, thus allowing the three rams 
to descend, the centre ram stopping of itself upon the top of 
the ingot, and the two side rams continuing to descend until 
the stirrups engage the lugs upon the mould, when he puts 
the pressure on and raises the mould, and so completes the 
operation. 

The machine consists of the following parts :—The gantry, 
spanning the two roads A and B, A being the road upon 
which the bogies carrying the full moulds are brought up, 
and B the road upon which the bogies carrying the empty 
moulds are returned to the casting shop. The carriage, 
upon which are the two sets of stripping cylinders, is moved 
backward or forward along the gantry by means of traversing 
cylinders with their rams. 

The engraving represents the machine as designed to strip 
two ingots at the time; there are therefore two sets of strip- 
ping cylinders with their rams, each set capable of being 
worked either independently or together. 

Each set of stripping cylinders comprise :—Two outside 
differential rams C C ; each of these outside rams has a hole 
in its centre, through which the pressure is conveyed from 
the bottom barrel of large diameter to the top barrel of small 
diameter. When the pressure is put into the bottom barrels, 
the two rams, together with their top barrels, are raised 
through the stroke allowed by the bottom barrels; the pres- 
sure water then finds its way through the holes in the side 
rams, and acts upon the tops of the rams, raising the top 
barrels through the stroke allowed them. 

A strong crosshead rests upon the tops of the upper 
barrels of the side rams, to which are attached the slings D, 
for engaging the lugs upon the ingot moulds. In this cross- 
head, midway between the two side rams, is a hole, through 
which the extension of the centre ram E passes; and fixed 
to the side of the crosshead is a friction roller, which 
operates the automatic gear for opening and shutting the 
valve F, controlling the supply of non-pressure water to the 
centre barrel. 

The centre ram with its barrel merely acts as a stopper, 
preventing the ingot from rising when the mould is being 
pulled up. The top end or this ram is of smaller diameter 
than the bottom, and is furnished with a boss G, and it is 
by means of this boss that the centre ram is moved, as the 
boss rests upon the crosshead whenever the centre ram is 
not upon an ingot. To the top of the centre ram is attached 
the lever H, which is operated by a friction roller, and which 
operates in its turn the levers for working the automatic 
valve controlling the supply of non-pressure water to the 
centre barrel. 

The automatic gear for operating the valve controlling the 
supply of non-pressure water to the centre barrel consists 
of the lever H, which has a heel which engages a projection 
upon the boss G, and thus its downward movement is 
restricted. Upon the other end of the lever is a slide block 
I, embracing the long lever J. This slide block moves up and 
down upon J, and by means of its weight it moves this lever 
in towards the centre ram, and so locks in the non-pressure 
water, I is connected at K to another lever L, which is con- 
nected direct to the stock of the valve M, and the object of 
this lever is merely to multiply the stroke of the lever, so 
as to ensure sufficient stroke for the valve L. 

Mode of operation.—Assuming that there is a bogie con- 
taining a full mould under the stripper, upon the road A, 
and that the stripping rams are raised ready for lowering 
upon the ingot; and also that there is an empty bogie upon 
the road B, for receiving the moulds when stripped off the 
ingots; then, the rams being in the above position, the cross- 
head will be supporting the centre ram by means of its boss, 
and consequently the friction roller will be up against the 
lever H, holding the latter in a horizontal position. When 
this is the case, the other levers will occupy such positions 
as to keep the valve M open, so that there is free access for 
the non-pressure water into the barrel of the centre ram. 

The operator now takes the pressure from beneath the two 
side rams, causing these rams, together with their top 
barrels, the crosshead, and the centre ram, to descend 
together. 


The whole of the above descend together until the centre 


ram comes in contact with the top of the ingot—eithe 
short piece or a full-sized ingot—when the centre ram gto % 
but the two side rams, together with their top barrels and 
the crosshead, continue to descend, and in descending 
friction roller leaves the lever H, which drops into ¢h 
position shown on the drawing by means of the weight ot 
the slide block. This movement of the lever H draws in the 
long lever, and so shuts the valve M; so that the non-preg. 
sure water is now locked in the centre barrel. The side 
rams continue to descend until they reach the bottom of 
their lower barrels, but the top barrels still descend until 
the stirrups on the slings D engage the lugs on the ingot 
moulds, 

The operator now puts the pressure under the side rams 
which, together with their top barrels and the crossheaq’ 
rise and so strip the mould off the ingot, as the centre ram 
is unable to rise owing to the non-pressure water being locked 
in its barrel. The side rams with their top barrels, together 
with the crosshead, continue to rise until the friction roller 
again comes in contact with the lever H, and raising it again 
into a horizontal position, pushes out the long lever J, ang 
so unlocks the water from the centre cylinder by openj 
the valve M. The centre ram is now able, by means of its 
boss, to be raised by the crosshead, and thus the crogs. 
head and centre ram now rise together; the crosshead by 
means of the slings, carrying the moulds which have been 
stripped. 

The pressure being still under the side rams, the operator now 
moves the carriage above the road b, by means of the tra- 
versing cylinders O, carrying with it the stripping cylinders 
and also the moulds. When the empty moulds are above 
the bogie which is ready to receive them, the operator takes 
the pressure from under the side rams, allowing the moulds 
to be lowered on to the above-mentioned bogie, the stirrups 
on the slings automatically disengaging themselves from the 
lugs on the ingot moulds by means of a simple arrangement 
of achain and weights, not shown on the drawings. The 
operator now moves the carriage carrying the stripping 
cylinders back above the road A, in readiness for the next 
ingots brought up, thus completing the operation. 


INLAND NAVIGATION IN RUSSIA. 


Tue Moscow District Board of Ways of Communications 
has laid before the authorities at St. Petersburg a project for 
connecting Moscow with the Volga by means of certain 
improvements in the Moskva and Oka rivers. In view of 
the commercial development of Russia, the project has 
aroused naturally a great deal of interest. It may be 
remarked at this point that the natural waterway of the 
Volga has long been the subject of experiments of the most 
diverse characters. In 1873 asteam-towing company was set 
on foot on the Moskva, with a capital of two million roubles. 
This company pledged itself to improve the conditions of 
the navigation of that river, which is a tributary of the Oka, 
and, flowing under the walls of the Kremlin, at Moscow, has 
a length of 305miles. Six sluices were built on the Moskva, 
so that boats trading on the Oka and drawing 54ft. of water 
could also trade with Moscow. This company set to work 
in 1877, and a capital of five million roubles was raised for the 
purpose of improving the condition of the Moskva. How- 
ever, the unsatisfactory condition of the navigable channel 
between Kolomna and Riasan to the south-east of Moscow 
admitted only of the passage of boats of light draught at 
that point, and between Riasan and Nijni-Novgorod naviga- 
tion had the same difficulty to contend with. Thus goods 
could be conveyed from Nijni-Novgorod to Riasan only by 
rail, and again from Riasan only by the Riasan line. In this 
way the transport of goods on the Moskva was confined to 
the local trade, and to an insignificant part of the convey- 
ance of freights. This condition of affairs between Riasan 
and Kolomna calls for improvement, especially in view of the 
fact that at present goods despatched from Nijni-Novgorod 
have to be unshipped at this point in their transit. The 
question has also been raised as to connecting Moscow with 
‘I'ver and Astrakhan by water, and it is reported that negotia- 
tions have been set on foot by the Government for the 
purpose of buying the rights of the steamship company on 
the Moskva. Furthermore, a plan has been drawn up for 
erecting sluices on the Oka and tor the general improvement 
of the navigation. The Moscow District Board referred to is 
of opinion that the whole of the river course, from Moscow 
to Nijni-Novgorod, must inevitably be deepened, and that the 
Oka between Kolomna and Riasan should be dredged where 
necessary. The cost of this work is estimated at 2,405,000 
roubles. If the work is carried out it will have a great 
influence upon the shipping and traffic of the district, as the: 
Ring Railway crosses the river Moskva at four different 
points in its course. 


MAUDsLAY, SONS, AND FIELD, Limiteb,—Various rumours have 
been afloat concerning the commercial position of this celebrated 
firm, The facts are, however, very simple, The debenture share- 
holders have procured the appointment of a receiver in their — 
interest, and Mr. Sampson and Mr, Cooper have been appointe 
receivers, Inthe meantime, temporary arrangements have been 
made by the Admiralty for the progress of the Government - 
tracts, and the receivers hope to make suitable arrangements for 
carrying out and completing the work in hand. 

NEW PAassENGER STEAMER.—The London and North-Western 
Railway Company’s new steamer Hibernia was launched on Tues- 
day from the Leven Shipyard of William Denny and i 
Dumbarton, The erg Sena was performed by Lady 
Houldsworth, wife of Sir W. H. Houldsworth, M.P., who ia a 
director of the company. The Hibernia is a twin-screw — 
having a length of about 340ft., beam 39ft., and a depth of 24! “4 
to the awning deck. She is intended to take her place, along wi r 
the Cambria and her sister ship the Anglia, which will be launche 
in the course of a month, on the company’s Holyhead and Dublin 
service. - The ‘first-class passengers are accommodated on pe 
upper main and lower decks amidships and forward of tl * 
machinery, in handsome state-rooms and open saloons, spect 
provision being made for ladies’ separate state-rooms and a. 
rooms, The saloon is on the main deck, is handsomely — 
in oak, and can accommodate a large number of passengers. Berths: 
are fitted for 214 first-class passengers, and all the usual a 
ences have been carefully attended to, ample ventilation an! 
lighting having been made a speciality. The steerage oe 
are accommodated aft in a long poop and on the lower deck. | 
separate saloon is fitted here for ladies, The whole of the peng 
deck forms a handsome promenade—at the after end for the 
steerage, and amidships and forward for the first-class ag 
The speed of the vessel is expected to equal that of the Cam ps 
which on trial attained a maximum speed of 22 knots on 
measured mile and 21°35 on the 100-knot course. 
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THE RENOVATION OF BOMBAY. 
Tux: detailed plans which have been published in the 


parts of the city, adopted 
by the Improvement Trust —— 
of Bombay. The part dealt 
with is that alluded to in 
our last article under the 
head of Scheme No.1, as that 
item of the programme is 
most important, and is to be 
first dealt with. The work 
is now sanctioned, and illus- 
trates the method of deal- 
ing with the problem of the 
provision of sanitary accom- 
modation, well supplied 
with light and air, in place 
of the existing insanitary 
slums. 

Fig. 1 shows the disposi- 
tion of the streets and gul- 
lies as at present obtaining 
in the Nagpada area. Fig. 2 
shows the same district as 
it will be when reconstruc- 
ted. At present it is with- 
out roads, intersected by 
tortuous, uneven, un- 
metalled lanes, with filthy 
gutters and drains, and 
contains a population equal 


/ 


the station, a train, by virtue of its acquired momentum, ran. 
up a short incline, at the summit of which it momentarily 


| stopped, and then quickly descended by gravity. In its 
Indian and Eastern Engineer, will give our readers some idea | descent it_was switched on to a pair of rails leading to the 
of the radical measures for the renovation of one of the worst | other section of tube into which it entered, and through 


| 
| 


to that of manyofthesmaller 
towns in England, with a 
density of 838 persons to 
the acre. The houses, or 
earth hovels, in most of 
this district are unfit for 
human habitation. They 
have small frontage and 
great depth; many have 
no plinths, and the inner 
rooms are without light 
and ventilation, or depend 
on such as they may ob- 
tain from small windows 
opening on the narrow 
gullies which wind about 
through the whole area. 
It is impossible to convey 
any reality of the sickening 
smells and sights which 
meet the sympathetic ex- 
plorer of these insanitary 
plaguespots. Hereafter, the 
quarter will form a network 
of wide roads traversing its 
area, and giving a sufficiency 
of light and air toevery part. 
Every block of buildings 
will front a street, and 


Fig.l. 


PART OF BOMBAY AS IT IS 


open on to a well-ventilated 
and paved courtyard, some 
of which will be 160ft. long 
by 100ft. broad. Every 


PART OF BOMBAY AS IT WILL BE 


room in the buildings is designed to have ample light and air, , which it continued its journey, the whole process of reversing 


with astandard capacity of 480 cubic feet per head. Evenif occupying barely thirty seconds. 


the maximum density aimed at be in future years exceeded 
somewhat, we find, nevertheless, that there is a large limit 
of excess before the density of the Peabody Buildings in 
London, of 714 persons per acre, will be surpassed; and in 
the case of these buildings, although the density is twelve 
times the average of the whole of London, yet the death-rate 
is 4 per cent. lower. 


THE PNEUMATIC DESPATCH. 


So absolutely has the efflux of time, in combination with | 
the march of engineering progress, effaced from most | 


memories the existence of the pneumatic despatch which 
was constructed underground in the very heart of London 
nearly forty years since, that the idea of its rehabilitation 


and re-use, promulgated by Mr. George Threlfall, comes to_ 
us more or less as a revelation. This gentleman’s intention | 
was announced by us last week, when we gave a few brief | 
particulars of that meritorious but unsuccessful undertaking. | 


We now purpose placing before our readers some of the lead- 


ing features, constructive and otherwise, of that unfortunate | 
enterprise, of which the many hopes born in theory were | 


destined to be blighted in practice. 


The pneumatic despatch was simply a development of the | 
enclosed atmospheric railway, the carriages, or ‘‘ carriers” as | 
they were called, travelling in a tube, and being actuated | 
alternately by vacuum and plenum. The tube extended | 
from the General Post-office in St. Martins-le-Grand to the | 


London and North-Western Railway Station at Euston. The 
central station and engine-house were situate in Holborn, 
where the machinery for effecting the transit of the trains 
was also placed. At the latter point the tube was divided, 
so that in effect there were two tubes opening into the 
station, one from the Post-office to Holborn, and the other 
from Holborn to Euston. The tube between the Post-office 
and Holborn is 1658 yards in length, or 102 yards less than 
a mile. The tube between Holborn and Euston is 3080 yards, 
or exactly a mile and three-quarters, a greater length than 
was originally contemplated, but which was rendered neces- 
sary by the avoidance of certain property on the route. The 
tube is of a flattened horseshoe section, 5ft. wide by 4ft. 6in. 
high at the centre, having a sectional area of 17 square feet. 
The straight portions of the line are formed of cast iron 
tubing, the curved lengths being constructed in brickwork, 
with a facing of cement. The gradients on the Euston sec- 
tion of the line are easy; the two chief are 1 in 45 and 1 in 


Trains with goods for 
the Holborn station, after running up the incline, were 
simply switched on to an outer siding in their descent. 

The carriers were of iron, 10ft. 4in. in length; they 
weighed 22cwt., and had a transverse contour conforming to 
that of the tube. They were, bowever, of a slightly smaller 
sectional area than the tube itself, the difference—half an 
inch all round—being made good by a flange of india-rubber. 
The carrier thus fitted the tube exactly, and so formed a 
piston upon which the air acted. The propelling machinery, 
which was placed in the Holborn depdt, consisted of a steain 
engine having a pair of 24in. cylinders, with a 20in. stroke. 
The engine drove a fan 22ft. 6in. in diameter, the engine 
being geared at 2 to 1 with the fan. The trains were drawn 
from the Post-office and Euston by exhaustion, and were 
propelled to those points by pressure. The working of the 
fan, however, had not to be reversed to suit these constantly 
varying conditions; it worked continuously, the action of 
pressure and exhaustion being governed by valves. Steani 
was supplied to the engine by three Cornish boilers, each 
30ft. long and 6ft. Gin. diameter. Telegraphic signalling 
was carried on between the three stations by means of needle 
instruments. 

The working of the pneumatic despatch was carefully in- 
vestigated by several engineers, whose opinions were highly 


' favourable to the system. Amongst others wa3 Mr. William 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 


| 


H. Barlow, the consulting engineer to the Midland Rail- 
way Company, who instituted a series of experiments, which 
extended over several days. The results obtained led Mr. 
Barlow to the conclusion that the pneumatic tube was well 
adapted for carrying light loads at high speeds, the greatest 
working economy, however, being obtained in moving a 
great amount of weight at low speeds. In other words, with 
the same number of revolutions per minute of the engine 
and the same pressure, a very large increase made in the 
load produced a comparatively small decrease in the speed. 
On the Post-office section are two gradients of 1 in 15, as 
already mentioned; but notwithstanding this, the heaviest 
loads were those which produced the best commercial results. 
Mr. Barlow’s experiments showed that 20 tons of goods were 
conveyed through the Euston tube in 8 minutes, and 12 tons 
through the Post-office tube in 44 minutes. Hence, with 
the engine working on each tube separately, two trains of 
12 tons each might be brought through the latter tube in 
9 minutes, and might be sent forward in one train of 24 tons 
to Euston in about an equal length of time; that is.to say, 
24 tons of goods might be conveyed through the entire length 
of the tube in 18 minutes, or, allowing a delay of 6 minutes 
at the Holborn depot for shifting the carriers from one line 


60 respectively, some portions of the line being on the level. | to the other, the practical result would be the transport of 
The sharpest curve occurs near the Holborn station, and is | one ton of gross load per minute. 


70ft. radius, Two gradients of 1 in 15 occur on the Post- | 


With all these apparent advantages, however, the pneu- 


office section, but this steep rate of inclination was found | matic despatch failed in its object, and quietly sank into a 
to be in no’ way inimical to the working of the system. The | state of desuetude. It was at first used only for the convey- 
Holborn station was situated at right angles to the line of | ance of mail bags between the General Post-office and Euston, 
the tubes, which were turned towards the station into which but from one cause or other the Post-office authorities failed 


each opened. All the through trains, therefore, had to re-| to take advantage of 
verse there, and their reversal was effected in a very simple | their speedy transmission. 


the facilities thus offered for 
The railway companies were 


manuer by a self-acting arrangement. Upon its arrival at | approached on the subject, but the offer of special terms does 


not appear to have induced them to patronise the system tg 
any great extent. In the end the Pneumatic Despatch Com. 
pany appealed to the general public and opened its tube 
for the transmission of goods and parcels between Euston 
Holborn, and the Post-office. The appeal, however, was jn 
vain, or at the best met with but slight response, and the 
works were ultimately dismantled, and the tube left to its 
fate. It is to be regretted, inasmuch as there were great 
possibilities before the enterprise. Of course, the compara- 
tively limited extent of the district served meant proportion. 
ately limited commercial results. But it required byt 
slight extensions of the system to increase materially its 
usefulness. It had already one of its termini at Euston; ang 
the proximity of the Midland and Great Northern railway 
stations at once suggests short extensions to both of those 
points. Again, the relative position of the Holborn dept 
with regard to that of the South-Eastern Railway at Charing 
Cross and of the Post-office station with regard to that of the 
same railway at Cannon-street, to say nothing of the new 
underground lines, would render extensions matters of com. 
paratively little difticulty, while all parties concerned would 
apparently be benefited by the result. Then there are the 
district offices of the postal system, many of which might be 
placed in direct communication with the chief office by 
means of the pneumatic tube. In fact, on the face of it, 
there appears to be no valid reason why the system should 
not be generally extended to all parts of the metropolis and 
to the suburban districts, 

Here it may be interesting to point out that during its 
working existence the pneumatic despatch for a time sub. 
served a subsidiary but useful public purpose. This was the 
ventilation in 1874 of that portion of the Metropolitan Rail- 
way lying between the Gower-street and Portland-road 
stations. The line is here an unbroken tunnel of about 700 
yards in length, and is the highest point of the closed portion 
of the line, and where the want of good ventilation is most 
keenly felt. Crossing this section of the line about halfway 
between the two stations runs the pneumatic tube. Taking 
advantage of the proximity of the tube tothe tunnel, and of 
the fact that air had to be drawn into the tube after every 
train of carriers that was sucked—so to speak—-from Euston 
to Holborn, it was determined to open a communication 
between tube and tunnel, and to utilise the exhausting power 
of the pneumatic machinery for ventilating that portion of 
the Metropolitan Railway. After considering the matter, the 
directors of the two companies entered into an arrangement 
for effecting the desired end, and Mr. de Wilde, the engineer 
of the Pneumatic Company, designed, and in conjunction 
with the late Mr. Tomlinson, the engineer of the Metropolitan 
Company, applied the means by which the idea was success- 
fully carried out in practice, very beneficial effects being 
obtained. The arrangements consisted of two openings 4ft. 
long by 2ft. wide, made in the sides of the crown of the 
tunnel, and opening by passages into the tube which crossed 
over it. The openings were closed by swinging vaives which, 
when shut, were fastened by catches, the fastenings being 
connected with levers projecting into the pneumatic tube, 
When a train of carriers was propelled under pressure from 
Holborn to Euston it passed over the levers without affecting 
them. On the return journey, however, under exhaust, 
directly the train reached the valves the foremost carrier 
struck the lever, released the valve fastening, and the pressure 
of the atmosphere in the tunnel, acting on the valve, opened 
it. At the same moment the doors of the tube at Euston 
were closed, so that the stream of air drawn in and following 
up the carriers was not the comparatively pure atmosphere 
of Kuston-square, but the foul air of the Metropolitan Rail- 
way. When the train of carriers reached Holborn the 
balance was restored, and the valves were automatically 
closed. 

At the time when this improvement in the ventilation of 
the line was in operation the Despatch Company was running 
some sixteen or eighteen trains per day to and from Euston, 
which, of course, meant the working of the valves a similar 
number of times. At each operation the valves remained 
open for about three minutes, and the air was withdrawn 
from the tunnel at the rate of about 1200 cubic yards per 
minute, or 3600 yards at each operation, and for all practical 
purposes this was found to be sufficient. But in the event 
of it proving insufficient at any time, a further arrangement 
was provided which could be brought into operation at any 
moment. This consisted of an attachment to the valves 
which could be worked from the tunnel, and which opened 
and closed them independently of the carriers. Telegraphic 
communication existed between the tunnel and the Holborn 
depot, so that by a system of signalling the work of ventilation 
could be carried on at any time between the passage of the 
trains in the tube. By the simple arrangements we have 
described an element of considerable discomfort in metro- 
politan railway travelling was for a time practically 
eliminated from the worst portion of the line. To the 
Pneumatic Despatch must therefore be given the credit of 
meeting a secondary but very important public requirement 
in an efficient manner. 


ACETYLENE GAS LIGHTING AT HAWES. 


Hawes, a small but thriving market town situated at the 
head of Wensleydale, in the North Riding of Yorkshire, has 
recently carried out successfully a public scheme of light- 
ing by means of acetylene gas, Some years ago various 
schemes were promoted for lighting purposes, viz., coal Bas, 
water gas, and electric light, But never met with sufficient 
support to enable anything to be done—possibly the electric 
light would have met with the greatest favour but for the 
fact that the water power which it was proposed to use is far 
too intermittent, several mills now in use being frequently 
stopped owing to lack of water or through frost in the 
winter months. 

About twelve months ago Mr. G, §. Beckett, a recent 
resident in the district, having gone very carefully into the 
advantages of acetylene as an illuminant, endeavoured to 
persuade the members of the Conservative Club to light their 
premises with an automatic apparatus, the question was put 
to the vote and lost. Mr, Beckett then decided that it would 
probably be worth trying to form a small company, and 
having called a meeting of the principal residents in the 
place, put the matter before them, going into details of 
cost, &c., and showing the quality of the light by means of a 
small portable generator ; the idea met with general approval 
and sufficient capital being promised at the preliminary meet- 
ing a company was forthwith formed with a capital of £700 
in shares of £1 each. A suitable site was procured at a very 
reasonable figure, and tenders were asked for from the leading 
makers of acetylene plant, the order eventually being given 
to the British INuminating Company, Limited, of Newcastle- 
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HAWES’ 


ACETYLENE GAS WORKS 


] 
Carbide 
Store 


Platform 
| 


on-Tyne, the apparatus consisting of two large non-auto- 
matic generators, whereby the carbide is plunged overhead 
in water, the gas being thus washed before passing to the 
gasholder, which is of the usual form of riveted steel plates 
working in a built water tank; the capacity of the holder is 
1000 cubic feet, sufficiently large to hold at least two days’ 
supply. A suitable building has been erected, the larger 
portion of which consists of generator house with a separate 
room at the end for the storage of the carbide. The gas, 
after passing to the holder, is then conveyed back to the 
generator house, where it is passed through a water-sealed 
drying chamber, thence through a sulphuric acid purifier, 
and is again passed through a second drying chamber which 
is attached to the large station meter. The mains have been 


laid throughout the town, so far about one mile having been | 


SS 
5 


Fig. 2-END VIEW OF HAWES’ GAS WORKS 


but down, consisting of wrought iron tubes 1}in. bore at the 
Works, and diminished as the ends of the track are reached ; 
it may be stated that the gasholder is weighted to enable 
any desired pressure to be obtained, the pressure at present 
in force being 4in. water column ; about lin. is lost in passing 
through the purifying chambers, &c., and the average pres- 
sure at the burners in various parts of the town being about 
2hin. The meters in use are of the wet type with an extra 
dial for reading tenths of a hundred. The general arrange- 
ment of the works is shown in Figs. 1 and 2. 
: At the present time nineteen street lamps are lighted and 
ourteen private houses and shops, and about sixteen further 
consumers are waiting for connections, which are being 
yeahs on with as rapidly as possible; it is also hoped that 
i Heat: companies will become users at their stations for 
Platform and ot er lighting. The burners in general use at 
pe are pee those manufactured by Messrs. Bray, 
of Leeds, and called the Cutic acetylene burners, reputed to 
pass either 4 cubic feet or ? cubic feet per hour. 
The following firms have carried out the various contracts, 


viz., the generating plant, tank and gasholder, the British 
Illuminating Company, Limited, Newcastle-on-Tyne, under 
the supervision of Mr. A. U. Greer; the laying of the mains 
and connections by T. H. Kassell, of Hawes; the masonry, 
&c., by W. and R. Hodgson, also of Hawes; Mr. Beckett 
acting as engineer and secretary on behalf of the company. 

It may also be stated that nearly the whole of the share- 
holders are consumers, and the object of the company is to 
provide a good and efficient light at as reasonable a cost as 
possible. Arrangements have been made whereby the working 
expenses of the company will be very light, and if in the 
near future the price of calcium carbide becomes lower, or 
that the railway companies reduce their rates, it is hoped 
that a fair dividend may be earned for the benefit of the 
shareholders. Naturally, it is to a certain extent an experi- 
ment, and no doubt regular usage in a public capacity will 
teach some useful lessons. 


DOCKYARD NOTES. 


Tuer preliminary note which has just been presented by 


| the French Minister of the Marine to the members of the 
, Chambers of Deputies, in view of the forthcoming debate upon 
_ the naval estimates for 1900, seems to show that very little 


change is to be made in the shipbuilding programme of 1896 


, beyond what was projected and sanctioned during the Lockroy 
‘ministry. Since this note was drawn up, however, an im- 
_ portant reform has been carried out in the suppression of the 
_ training squadron, or rather the transference of the naval 
| school from modern vessels to ships of an old and obsolete 


type. The Minister is under the impression thai it is quite 
unnecessary to employ modern battleships as training vessels, 
and thus run the risk of deteriorating the armament, and 
probably rendering it unfit for service at a moment when it 
may be needed. Consequently, the Magenta, Marceau, and 
Neptune, which have been used for the purpose, are to be 
incorporated in the reserve, as well as the Masséna, Carnot, 
and Brennus, that had been destined to join the training 
squadron. As these are to be withdrawn from the Mediter- 
ranean squadron, they will be replaced next year by the new 
battleships Charlemagne, Caulois, and Saint Louis. The 
idea of the Minister is apparently to maintain the effective of 
the active squadrons by putting into service the new types 
of powerful battleships which have recently left the stocks, 
and augment the value of the reserve by increasing the 
units and securing an efficient armament. 


Tur estimates of the Minister for 1900 amount to 
315,012,750f., an increase upon those of the present 
year of 11,412,240f., which is pretty large. The amount 
for naval constructions is 120,270,000f., of which 
94,188,000f. is to be devoted to the laying down of new 
ships. As the programme for 1896 provided for an ex- 
penditure of 108,489,000f. upon the building of new 
vessels, it is evident that, despite the reforms that were to 
be carried out to hasten on constructions, little has yet been 
done in this direction, and the execution of the programme 
becomes more backward every year. The Minister has given 
no informaticn as to the ships to be put on the stocks in 
1900; but during the present twelyemonth the following 


vessels have either been ordered or started upon :—The 
protected cruisers Marseillaise and Amiral Aube, the four 
squadron torpedo boats Bourrasque, Rafale, Borée, and Tra- 
montane ; eleven torpedo boats; the four destroyers Per- 
tiusane, Escopette, Flamberge, and Rapiére; a vedette 
torpedo boat, Libellule; two submarine boats of the Gustave 
Zédé type, Francais and Algérien, which «ce being con- 
structed by public subscription ; two river gunboats, Argus 
and Vigilante, which have been ordered in England; and 
four submarine boats of the Morse type, Farfadet, Gnéme, 
Korrigan, and Lutin. Two estafette cruisers of 4000 tons 
are-also to be put on the stocks before the end of the year. 
When a statement of the new constructions for 1900 comes 
to be published, it will be interesting to see whether M. de 
Lanessan intends to follow up the Lockroy programme, or 
whether he will range himself on the side of Amiral Besnard, 
as he is generally credited with doing. 


A CORRESPONDENT in the Naval and Military Record has 
sent a long letter from Buluwayo, to some extent criticising 
the latest Admiralty designs, and presumably to help to keep 
boiling the pot into which Sir William White ought to be 
cast. Wedo not refer to the matter with an intention of 
entering into the points raised further than to mention that 
this, like all similar criticisms, uses the simple statistical 
table as its fulerum—maximum thickness of belt, so-and-so. 
Now, it must be quite ten years ago—probably more—that 
Sir E. J. Reed exploded the maximum thickness idea by 
pointing out that a 6in. belt, with one solitary 18in. plate in 
it, had a “maximum thickness’ of 18in. Nearly all 
armour “tapers,” and how on earth are these innumerable 
critics in Buluwayo, London, or elsewhere, to know how 
much or how little tapering there is in an assorted selection 
of various types? All their other arguments can be reduced 
to absurdity in the same way. Interest in the Navy is an 
excellent thing; but critical interest of this particular sort 
is always foolish, and in a democratic country like ours may 
one day become dangerous. It should be discouraged in 
every way. 


Tue Russian second-class cruiser Waryag, 6000 tons odd, 
has been launched at Cramp’s yard, Philadelphia. Full 
descriptions of her appeared in THE ENGINEER some nine or 
ten months ago, just about the time she was laid down. The 
launch of the Waryag has been made the occasion of some 
utterly ridiculous newspaper statements to the effect that 
our “‘ replies ” to her, the new 23-knot armoured cruisers, are 
a long way behind. Our new cruisers, of course, are in no 
sense “replies” to the Waryag. As for the Waryag, she, if 
a reply to anything, is a reply to the Takasago, but being 
2000 tons heavier, to compare is rather out of place. The 
latter ship carries a quick-firing armament of two 8in., ten 
4°7Tin., and twelve 3in., while the Waryag carries twelve 6in. 
and twelve 3in. For purposes of comparison, and regarded 
as shell guns, two 8in. equal three 6in., six 4‘7in., or twenty- 
four 3in. Consequently the ratios, guns bearing on one . 
broadside, are:—Takasago, 64; Waryag, 6}. The ques- 
tion of penetrative power is neither here nor there with 
these two ships, a 10in. being the smallest piece likely to get 
through their decks. Both are 23-knotters; the Waryag’s 
larger size enabled her to carry more coal. 


As for the Waryag’s 23 knots, she will have to make this 
for twelve hours. Whether she does or not, it is absolutely 
certain that the Russians will never make her do it; and 
there is no need for us to bother ourselves about her in that 
respect. It may be of interest to mention that in com- 
parisons similar to that given above the value of our Eclipse’s 
shell power is 54, while our Highflyer totals 6j—4 less than 
the Waryag. The Waryag is roughly 1000 tons heavier. 


Tue Highflyer carries one 6in. and three 3in. less. Her 
bow guns are better disposed, so far as the broadside is ccn- 
cerned—the Waryag having a pair side by side on the fore- 
castle, where we have one. This advantage would only tell 
bow on. It is curious, by the way, that in no single case, 
British or foreign, have pairs of bow guns been placed 
en echelon, so that both could bear ahead or on either broad- 
side. Yet years ago Messrs. Laird, of Birkenhead, adopted 
such a disposition for the Lynch and Condell. And he must 
be a very sanguine designer who thinks that a protected 
cruiser could or would engage both broadsides if she could 
possibly avoid it. It is the sort of thing that has advantages 
only on paper. It is pretty on paper to come between two 
adversaries who will be afraid to fire for fear of hitting each 
other; but practice would give the picture another face. 
Normally the off broadside would be unmanned. Experience 
at Yalu and elsewhere showed that nearly all shell damage 
was done on the off side. The high-explosive will theoreti- 
cally damage the side hit, but that is as yet theory, and does 
not sort well with the newest fuses. Again, it is only for a 
short fraction of time that a line drawn from one hostile 
ship to the other would touch the go-between vessel. She 
will suffer rather than gain from trying to use both broad- 
sides ; and finally, having executed the manceuvre, is almost 
certain to be raked. And when an unarmoured cruiser is 
raked her fight will assuredly be over. 


Tue Japanese ironclad Mikase will have a 2in. armour 
screen behind the continuous Gin. battery armour, each side 
of the ship. It will be practically waste of ammunition to 
attack her with shell, save for the purpose and chance cf 
hitting the portholes—a rather off chance. 


PNEUMATIC TUBE FROM THE GENERAL POST-OFFICE TO EvstoN.— 
There seems to have been an unnecessary mystery made about 
this tube and its recent ‘‘discovery” by Mr. Threlfall. The exist- 
ence of the tube must have been well known to engineers and others, 
and the details of it were described at the time of its construction. 
The following reference to it may be found on page 497 of Mathe- 
son’s ‘‘ Aid-book to Engineering Enterprise,” 1898 edition, follow- 
ing a description of pneumatic tubes for telegrams :—‘‘ On a larger 
scale the same system was, about 1860, applied in London to the 
conveyance of large packages from a central office to one of the 
railway stations. In this case the tube was of iron, in shape like a 
tunnel or horseshoe, 4ft. high and 4ft. 6in. wide, and within the 
tube running upon rails was a carrier or wagon, provided with a 
disc or shield fitting with enough tightness to the tube to act as a 
piston. A pressure of 40z. or 50z. per square inch on the piston 
was sufficient to propel the truck. The system worked success- 
fully, but has not nm maintained or extended as was expected, 
the want of concord and co-operation among the various local 
authorities, and difficulties connected with the laying of the tube 
in the public streets, being the chief retarding causes.” 
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EARLY PADDLE-WHEEL STEAMSHIPS. 
No. I. 

Our readers will no doubt remember that we have 
recently published a series of articles, very fully illus- 
trated, describing various American paddle-wheel steam- 
ships with beam engines, ancient and modern. By far 
the greater number of these were river steamers of the 
special type which originated in the brains of American 
engineers and shipbuilders. That series of articles, full 
as it was, was admittedly incomplete, and that particu- 
larly as to the great Atlantic steamships which established 
communication between the old and the new world before 
the screw propeller had assumed any commercial im- 
portance. We have been frequently asked to supplement 
wuat we have already published by further information 
about these early ocean ships, and some of the American 
river boats barely mentioned in our pages. The difficul- 
ties lying in the way of complying with this request have 
been considerable. We have been fortunate enough, how- 
ever, to obtain a set of drawings which has been prepared 
with great care and labour from various authentic sources, 
and these reproduced to a smaller scale we shall publish. 
The first instalment will be found on page 371. We 
may add that various obstacles lie in the way of obtain- 
ing detailed information about these early steam vessels. 
Ships in which a past generation took, if possible, more 
interest than we in the present day take in their gigantic 
successors ; and yet records seems to have been lost, and 
only fragmentary data are to be obtained here and there. 
Possibly some of our readers may be in a position to sup- 
plement what we have to say. If so we shall be very 
glad to hear from them. Ifa written history is hard to 
find, it is almost more difticult to obtain drawings, be- 
cause these ships came before the days of photography 
and process blocks, and reliance has to be placed on old 
paintings, lithographs, and engravings. We believe that 
notwithstanding, our ar- 
tist’s pencil has very 


stack. If the boat had six boilers, a battery of three 
was placed on each guard. If eight boilers, then two 
batteries, each of two boilers, were placed on each guard. 
The cylindrical shells were about jin. thick; ;';in. were 
more usual, and they were generally cold-riveted, of 
course by hand. They lasted very well, provided the 
mud was removed often enough. It is said that it often 
had to be dug out with spades. On the Hudson, boilers with 
large flue tubes were used, and all the machinery was, as 
a rule, better and more powerful than that on the Missis- 
sippi. Fig. 2 is a sketch of the Drew leaving her pier at 
New York. The sketch has been reproduced from a 
photograph, and seems to show that, notwithstanding 
the enormous “ hog frames,” a certain amount of sag has 
taken place, due to the concentrated weight of the boilers 
and machinery amidships. A photograph of the St. 
John, which we have not reproduced, shows a similar curve. 

In the earlier Hudson boats the enormous wheels were 
extremely conspicuous, and the paddle-boxes, or to use 
the American term, ‘“ wheel-houses,” were painted and 
decorated very often with little regard to artistic con- 
siderations. In one instance, for example, the painting 
suggests that we are looking at the inside of a semi-dome. 
When smaller feathering wheels came into fashion, the 
wheel-houses were merged in the remainder of the struc- 
ture, and were not even marked by outlines. The exist- 
ence of the wheel is hidden as much as possible. The 
Drew is a large vessel, and the St. John and Dean 
Richmond are, we believe, of the same dimensions :— 
Length, 380ft.; breadth, 48ft.; over the guards, 75ft.; 
depth from main deck to keel, 10ft. 8in.; wheels, 40ft. in 
diameter. The engine has a single cylinder 8lin. in dia- 
meter by 15ft. stroke. Her average speed is 18 miles 
an hour; she has 200 state rooms, can berth 1000 pas- 
sengers, and carry 800 tons of cargo. Herloaded draught 
is 6ft. and her tonnage 2997. For the benefit of our 
readers particularly interested in the subject of American 


faithfully reproduced the 
ships which he has drawn. 
It will be understood 
that what we have to say 
on the subject, for which : 
we are partly indebted to } 
a correspondent, must 
from the circumstances be 
more or less fragmentary ; 
yet it is sufficiently com- 
plete to be of consider- 
able interest. In the first 
place, we shall give ad- 
ditional particulars of 
boats mentioned in our 
first series of articles. In 
Tue ENGINEER for March d 
24th, 1899, will be found ee 


a detailed account of the [ f pened Ts 
coasting steamboat Old 
Dominion, built of iron sale 


in 1872, and still in ser- 
vice. Fig. 1 is a sketch 
of this boat as she ap- 
peared in 1872. She has 
had feathering paddles 
for some time. It would 


seem that at first she was 
fitted with the standard 


radial float. Wemay say . 


here—perhaps with ad- 


vantage—that for shallow 
draught craft with paddle- 
wheels of great diameter, 
working in smooth water, with small immersion and 
high speed, very little advantage is gained by using 
feathering floats. If any of our readers will take 
the trouble to set out the path of a float, it will be 
seen that it cannot possibly lift much water, because 
the float moves away, or, so to speak, slips from 
under the rising body of water as the ship goes 
ahead. For river work, a wheel with split floats was 
preferred. If the paddle-board was, say, 3ft. wide, it 
was divided into two parts, each 18in. wide, and the outer 
half was secured behind the paddle arm, and the inner 
half in front of it, but 18in. higher up. The effect was 


somewhat that which would result from a curved blade, | 


the floats entering the water successively and quietly, 
while an escape was provided for water between the two 
boards when they were rising to the surface at the back 
of the wheel; such wheels were very much lighter than 
Morgan feathering wheels, and lightness was a matter of 
great importance in river steamers. 

Turning fora moment to the Hudson steamers, our 
readers will find in Tue Enoiveer for January 13th, 
1899, three renowned old boats mentioned—the Drew, 


Fig. 1i—D3LD DOMINION LINE—OLD DOMINION 


river steamboats we would here mention that years ago a 

a series of large coloured lithographs, including all boats 

| above named and others, was published by the firm of 

| Endicott and Co., of Beeckman-street, New York. These 

pictures, however, are now all out of print, the firm no 

longer existing. Besides the river boats referred to, they 

| published coloured lithographs of nearly all prominent 

American and coasting steamers. There is another New 

‘ork firm doing business in this line, Currier and Ives, 

| of Nassau-street, who have brought out a large number 

| of cheap and popular ship lithographs which are more 
| gaudy than accurate. 

We have recently dealt very fully with the celebrated 
Fall River Line of steamers. In our impression for 
| January 20th, 1899, we fully described the Pilgrim, 
| built by John Roach and Sons. Her engine has a single 
| eylinder, 110in. diameter by 14ft. stroke. Our readers 
| will find in Tue Encinerr for July 28th, 1882, a very 
| full illustrated description of the engine; Fig. 4 is a 
| sketch of the boat. A lithograph published a number of 
| years ago by Currier and Ives gives the following 
| dimensions :—Length on deck, 390ft.; breadth over 


St. John, and Dean Richmond—and we give in Fig. 3 guards, 87ft. 6in.; depth of hold, 18ft. 6in.; height from 


a sketch of the last-named boat. This shows the great size 


keel to top of dome, 60ft.; register tonnage, 3500. Steam 


of these steamers, and the peculiar position of the boilers is supplied by twelve steel boilers. 


on the guards, or, as we term them, sponsons. The | 
position seems strange, but it was really about the best | 


possible. In the first place, explosions were by no means | without hog frames. 


unknown, and it was very clearly understood that 
a boiler exploding, so to speak, out in the open, was | 
likely to do much less mischief than it would if placed | 
inside under a deck. The hulls were far too shallow to 


The Pilgrim, not being a wooden ship as her prede- 
cessors the Bristol and Providence of same line, is built 
The great walking beam of the 
engine is 29ft. long by 14$ft. across at its widest part, 
and weighs 38 tons. 

For the last time in the Fall River Line steamers 


| paddle-wheels of about 41ft. diameter were fitted in the 


permit the boilers to be placed below. Again, the fuel | Pilgrim; her successor, the Puritan, though still retaining 


used was wood—usually cotton wood or hemlock ; and it 


the beam engine type but compounded, has smaller 


was taken on board at the “‘ wooding places,” and carried wheels of about 35ft. diameter, feathering paddles being 


lace. 


on deck in the most convenient possible 


A | for the first time used. Thereafter, it would appear the 


practice which began when wood was the fuel was con- | beam engine was not considered so suitable for the faster 
tinued for various reasons when coal took its place. On | revolving feathering paddle-wheels with compound 


the Mississippi, which was very muddy, plain cylin- 
drical boilers, about 3ft. in diameter and 30ft. long, were 
used. These were set in batteries of two, three, or two 
and two side by side, over a grate common to all, and 
from which a flash flue extended direct to the smoke 


engines working with a higher initial steam pressure, and 

thus the old beam engine, so much in general favour in 

the States, had to make room for the inclined diagonal 

| compound machinery introduced into the latest additions 
to the fleet of palace steamers. 


We may mention here that when the attempt y, 
made to launch the Pilgrim, she slid along the wae 
until 130ft. of her length overhung the water, and then 
stopped, the heat of the weather and the friction of her 
own moving mass having melted and dried off the tallow 
on the ways. Jor nine days she remained in this position 
before the efforts made to move her were successful and 
serious fears were entertained that she might become 
strained. When, however, she was finally safely afloat 
it was found that not a seam had opened, nor a butt of 
her woodwork started, nor did the staunch hull betray the 
slightest evidence of the stresses to which it had been go 
long subjected. 

The last wooden vessels of the line, the Bristol ang 
Providence, are likewise mentioned in article No, V[T] 
just referred to. We give an illustration of the fine, but 
ill-fated, steamer Bristol—Fig. 5—a most imposing boat 
She was burnt lying alongside her own pier in 1889. 
even with apparently all precautions taken. Scattered 
through the saloons, in sundry places, were five fire ex. 
tinguishers. The large fire pumps were ready at all 
times with 900ft. of hose attached, and having fifteen 
connections. There were 102 fire buckets distributed 
around in convenient places ; two large water tanks were 
always fitted and ready for use. Twenty axes were in 
their proper places ; so it would appear that reasonable 
precautions had been taken. 

The Bristol was built by W. H. Webb, of New York, 
and all her principal dimensions are to be found in Tux 
ENGINEER for January 20th last. The engine was de. 
signed by Erastus W. Smith, consulting engineer, and 
built by John Roach and Son. The cylinder was 110in, 
by 12ft. stroke of piston, developing a power of 2800 
horses; steam was furnished by three low- pressure 
boilers, each 35ft. long. and 12ft. 9in. diameter of shell, 
They were made of the best boiler-plate iron; each had 
ten main flues, and 136 return flues, 5in. diameter. The 
safety valves were loaded to 34 1b., the usual working 

»ressure being 24 lb. to the square inch. There were two 
eed pumps 8}in. diameter, and 69in. stroke. The grand 
saloon was 275ft. in length, 28ft. wide by 2l1ft. high; 
shere were a great number of state rooms, a diniag 
saloon, 


STEAK ER DREW” 


Fig. STEAMER DREW 


Another interesting type of steamer with a beam engine 
\s mentioned, and generally described, in Toe ENGINEER 
fr February 17th last, comprising the steamboats City of 
doston—Fig. 6—and City of New York, of the New 
York and New London Line. We have no further par- 
iiculars in regard to these boats besides those already 
given ; but it may prove of interest to our readers to see 
an illustration of this class of vessel, which much re- 
sembles the earlier Hudson River type of boat, with the 
modification that the boilers, instead of being placed as 
in these vessels, abaft the huge paddle-boxes and over- 
hanging the ship’s hull proper, are, in the City of Boston 
and City of New York, placed forward of the paddle- 
boxes, as may be seen in Fig. 6. These ships evidently 
are of a much lighter class and tonnage than the Hudson 
boats Drew, St. John, &c., of the former People’s Line, 
and though having the usual large diameter wheel and 
beain engine, they cannot in appearance be compared to 
these great Hudson vessels. 


THE IMPROVEMENT OF THE MOUTHS OL 
THE VOLGA, 

Ow1nc to climatic conditions and the absence of mountait! 
ranges, the immense river system of European Russia does 
not play a commensurate part in the inland navigation of the 
empire. With a small rainfall, part of which falls in the 
form of snow which thaws rapidly in the spring, the rivers 
are flooded then and in early summer, and become shallow 
with the approach of autumn. In consequence of the 
uniform dead level of the country the streams are as a rule 
very sluggish, and thus the alluvial sediment washed down 
by swollen rivers forms frequent shallows. By meaus of 
canals much has already been done to improve the inland 
navigation of Russia. For example, the Volga, the chief 
artery of the country, has been connected in its upper 
tributaries with the streams flowing into lakes Onega and 
Ladoga by three lines of canals and canalised rivers, and St. 
Petersburg is now the chief port for the Volga basin. : 

The steady growth of Russia’s influence in Central Asia, 
and the expected development of Russian trade consequent 
on the extension of the railway system in that region, have 
drawn the attention of the Imperial Authorities to the un- 
satisfactory condition of the seventy-mouthed estuary of the 
Volga. Quite recently an Imperial rescript was issued by 
which the Minister of Ways of Communications was autho- 
rised to take the necessary steps for acquiring a fleet of 
dredgers for the purpose of deepening the mouths of the 
Volga. This action on the part of the Government is to be 
regarded as the beginning of considerable improvements 1n 
the navigation of the Volga; at present its unsatisfactory 
state is a great obstacle to the shipping industry of the 


Caspian Sea, since there is now only one navigable channel 
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for vessels between that sea and Astrakhan, a distance of 
about one hundred miles. For thirty miles below Astrakhan 
the channels are fairly deep and navigable; then comes a 
number of bends and shallows. These shallows will be 
removed by dredgers, and a depth of at least Sft. given to the 
channels. 

Although the height of the water in the Volga mouths is 
only slightly influenced by the volume of water in the Volga 
itself, it is exposed to the influence of the prevailing north- 
west and south-east winds. When the latter wind blows for 
any length of time the water rises 6ft. above the normal 
watermark; with a long-continued north-west wind the 
water falls to a depth of 6ft., and in some places even so low 
as 4ft. and 2ft. As a rule, the period during which one or 
other of these winds is not blowing covers only 3} per cent. 
of the time when navigation is open. Thus, vessels drawing 
only feom 3ft. to 3$ft. of water can enter the Volga mouths 
at all times. As, however, the bulk of the freight is borne 
in vessels drawing from 8ft. to 12ft., the goods have to be 
unshipped in order to save loss of time. For this purpose 
two stages have been built in the open sea, and are known as 
the “12ft. and 9ft. roadsteads."’ At present the greater 
part of the unshipping takes place at the “ 12ft. roadstead,” 
and at the “ 9ft. roadstead”’ only so much of the unloading 
is done as will permit the ship to navigate the shallows. 
But as the “12ft. roadstead”’ lies at some distance from 
the actual mouths of the Volga, the unshipped goods cannot 
be loaded again on river boats; thus a special flotilla of 
boats has to be maintained, and these boats convey the 
freights of the Caspian vessels as far as Astrakhan, where 
there is a second discharging of the cargo for the inland 
voyage. This process naturally raises the cost of the goods, 
and the delay is always accompanied by loss and damage. 

From year to year there has been an increase in the 
volume of goods from the Caspian Sea to the Volga, and in 
this respect Astrakhan holds the first place among the 
Russian ports. The carrying trade of Astrakhan rose from 
69,000,000 poods in 1885 to 240,000,000 poods in 1896, and, 
according to unofficial reports laid befure the Ministry of 
Ways of Communications, to 315,000,000 poods in 1898. 
Such an immense volume of carrying trade carried on under 
the difficulties above mentioned, entailed a great deal of 
loss and unnecessary expense. In 1893 the Governor of 
Astrakhan estimated this loss to amount to three million 
roubles. 

Some years ago the condition of the Caspian-Volga trade 
engaged from time to time the attention of persons most 
interested in it. A Special Commission discussed the ques- 
tion in 1892-93, and expressed its opinion that until one 
deep channel of the Volga estuary was eventually chosen, 
as great a depth as possible should be maintained in certain 
channels by means of dredgers of a new type. In accord- 
ance with this resolution, the Kazan District Board of Ways 
of Communications undertook the work suggested, with the 
result that the navigable channel was deepened to 8ft. under 
normal conditions, although the work could not be carried 
out at certain points. Again, in 1896, the Ministry held it 
to be desirable to acquire a fleet of dredging machines, but 
as the necessary funds were not available, the authorities 
had to confine themselves to purchasing a few machines for 
doing casual work. Meanwhile, the water has become still 
shallower, and at this moment there are not more than 9ft. 
of water in the roadstead, and under some circumstances 
only 4ft. Naturally this state of things frequently leads to 
complete interruption of the navigation for some days. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ENGINES WITH DIRECT-CONNECTED DYNAMOS, 


S1r,—In your issue of the 29th ult. you publish a letter from 
me dealing with the above subject, and in one of your leaders in 
the same issue you are good enough to draw attention to my letter. 
In your leader you raise some further points regarding the same 
subject, and as in some respects your comments are not in accord 
with the views | have formed, from personal observation in 
American power stations, I take the liberty of offering the following 
criticisms, 

In your leader you say, ‘‘ The great difference between the trac- 
tion plant and that for electric lighting is that, whereas the latter 
has a fairly constant load, the former has to deal with extravagant 
variations in resistance. These are due to the fact that power is 
supplied to a great number of motors under the cars ; that these 
cars are stopping and starting, and running up hill and down hill, 
and at various speeds, without any regularity or harmony. It may 
happen, and does happen, that al] the cars may stop and then 
start at the same time. As we have already stated, it has been 
proved by experience that the work varies from no load to full load 
three or four times in a minute,” The italics are mine, 

Here it is evident, from the mention of ‘‘a large number of 
motors,” that a tramway load is intended. If so, it is very im- 
probable that the load would vary from no load to full load three 
or four times a minute. Such a range might occur in the case of 
a short railway with a few heavy trains running, as, for inst: . 
the railway across Brooklyn Bridge. Here the load actually does 
from time to time jump quickly from no load to full, and vice 
vers@ ; but in no power station which I have visited, and from 
which the current is taken for a iderable ber of tramcars, 
does the ammeter show anything like such a great change of load, 
and the greater number of cars the more regular the load curve. 

A few lines below the e I have already quoted you say :— 
‘* In order to save the crank shaft, and to get some approach to 
equal driving, very large and heavy fly-wheels are used.” Here, 
again, the italics are mine, 

I fail to see how a heavy fly-wheel saves the crank shaft, rather 
is the opposite the case, as a heavy fly-wheel increases the bend- 
ing forces acting on the shaft, and unless it is secured direct to 
the armature it may very considerably increase the twisting forces 
also, as pointed out in my previous letter. Without the fly-wheel, 
and disregarding the stored energy in the shaft itself, the twisting 
moment cannot materially ex that due to the steam pressure 
in the cylinders, 

Turning to the consideration of governing, you say :—‘‘ An im- 

rtant question is the governing of engines with such variable 
oads, e believe that double governors, such as those used in 
this country for cotton mills are in favour.” 

In using the term ‘‘double governors,” I presume you refer to 
the arrangement frequently used with textile mill engines, and 
consisting of a main governor and a supplementary governor. The 
main governor acting direct on to the trip gear, and thus taking 
care of “4 fluctuations of load, but, of necessity, giving a higher 
speed at light loads than at heavy loads. The supplementary 
governor usually acts on the rod between the main governor 
and the valve gear, and by shortening or lengthening this it 
causes the speed at either light or heavy loads to return to about 
normal. Is this the arrangement of double governors meant, as I 
have not seen it applied to any American engine for traction 
purposes / 


Many such engines are, however, fitted with double governors ; 
but the object is quite different from that just described, inasmuch 
as the governors are entirely independent of each other, the main 
governor acting in the usual way direct on to the valve gear, and 
thus regulating the speed of the engine, whilst the auxiliary 
governor is connected with a throttle valve, which it closes entirely 
if the main governor fails to control the engine speed within 
assigned limits. The place of this ‘‘safety” governor has to a 
large extent in this country been taken by ‘‘Tate’s electric stop 
motion,” which, however, is often fitted in addition to the supple- 
mentary governor already described. : 

The heavy fly-whee!s on American plants may be considered as 
part of the governing equipment, as the heavy wheel is capable of 
absorbing a lot of energy without a big speed variation, thus 
giving the governor time to act ; whereas, with a light fly-wheel, 
the governor would have to be extremely sensitive to keep the 
speed variation within low limits. ; 

On this point it might be well to mention that most American 
engines are governed on both high-pressure and low-pressure 
cylinders, consequently there is not the big volume of steam 
between the controlling valves and the pistons which occurs where 
an engine is controlled on the high-pressure cylinder alone, 
especially if the engine is triple-expansion and has large receivers, 
On the question of governing engines which are subject to extreme 
load variations, the Americans certainly seem to have adopted the 
right lines in giving large fly-wheel capacity and governing auto- 
matically the steam admission valves on all cylinders. There are, 
however, many points in which American engine builders might 
with advantage learn from Eaglish engine builders, but at present 
that is not the matter under consideration. 

Hollinwood, October 9th. Cuas. Day. 

{If our correspondent will make further inquiries he wil! find 
that, whether they are improbable or not, the facts about change 
of load are as we have stated. The fly-wheel is placed between 
the crank shaft and the dynamo in order that the former may, as 
we have said, be saved the violent jerks and stresses which would 
otherwise be thrown on it by the rapid changes in the resistance. 
Our statement about double governors was based on information 
derived from the United States.—Ep. THE E.] 


MORE GLASGOW CORPORATION TRAMWAY CONTRACTS. 


Str,—Another Glasgow Corporation Tramways contract will 
shortly be fixed, the tenders being due on Tuesday last. Although 
it is not of such importance as that for the engines and electric 
generators, which gave rise to so much controversy some weeks 
ago, yet there are some features in the case that are well worthy of 
attention. 

The contract alluded to is for three electric overhead travelling 
cranes, two of fifty tons and one of thirty tons capacity. The 
general conditions prefacing the specification are on the whole fair, 
and do not call for special remar But when we come to the 
clauses dealing with the design it soon becomes apparent that the 
crane of only one maker—Sellers, of Philadelphia—fills the bill. 

Of course, it is open to any maker to copy the Sellers type of 
crane, as I do not suppose it is patented ; but the fact remains that 
only one or two firms, so far as I know, make this particular type. 
The result is that firms tendering find themselves in a dilemma. 
They must either quote for the Sellers type and run the risk of 
losing money on it, owing to the lack of data for estimating pur- 

, the outlay on patterns and drawings, and to their workmen 
Pei unfamiliar with the design ; or if they tender on their own 
standard type their chance of securing the work will be small 
indeed, for although the specification states that makers may ten- 
der on their own design, it is hardly likely that the engineer will 
ultimately accept something quite different from what he asks for. 

When Glasgow decided to obtain the best possible advice in con- 
nection with its tramway scheme and secured the services of an 
American engineer for the purpose, it is very doubtful if those 
responsible for the step could foresee the very far-reaching effect of 
their action. An engineer, however eminent and skilful, trained 
entirely in America must be unacquainted with British practice, and 
more or less ignorant of the specialities, the standing, and the 
resources of engineering firms here. In drawing up a specification 
he naturally stipulates for the type of machine with which he is 
most familiar—an American design. We have thus had American 
engines, American generators, and now we are going to have 
American cranes, 

Quite a number of candid friends have lately been urging upon 
us the necessity of adopting American methods of production if we 
are to compete successfully with our transatlantic cousins in the 
markets of the world. Some of us are no doubt prepared to 
swallow this American cure in fairly large doses, but we object very 
strongly indeed when American designs are rammed down our un- 
willing throats. I have not much to say against the Sellers type of 
traveller. In many respects it isa very admirable machine, But 
it has its weak points, and one of these is worth noticing, because it 
is typical of the difference between American and British ideas and 


practice. 1 refer to the method of supporting the rail on which 
the crab or trolley runs. It is usually 
——T a flat-bottomed rail and is simply 


riveted to ths leaf of an angle iron 
= the inner side of the web plate, 
thus :— 

There are variations, of course, in 
detail, but the sketch shows the prin- 
ciple of the thing. Now many of 
these cranes are in daily use, so we 
cannot deny that the arrangement 
serves its purpose. Still it does not 
look right to our eyes, and few engi- 
neers on this side would care to trust 
a 100-ton, or even a 50-ton load, to 
the overhung leaf of an angle iron. 
Bat to return to the main point: it 
seems to me that a consulting engineer 
does his best for his clients when he 
confines himself to er gee the re- 
quirements to be fulfilled, and leaves 
the contracting engineers to tender on 
their own designs, In this way, he will 
be most likely to get the best machine 

aN on the best possible terms. By speci- 

A fying a —— design, more especi- 

j ally a design peculiar to one or two 

taal d firms, he favours these firms at the ex- 

pense of others, and in all likelihood 

his clients are compelled to spend more money than they would in 
the first instance, and not be any better served. 

I think, Sir, you will agree with me that it will be a thousand 
pities should the order for these cranes follow those for the engines 
and generators across the Atlantic. We have plenty of engi 


neers 
on this side with sufficient skill and experience in this class of 
work to enable him to build cranes quite equal—to say the least— 
to any the Americans can send over, and I hope that the good 
sense of the Glasgow Tramways Committee will yet enable them to 
see that the conditions imposed handicap makers on this side and 
offer a premium to our American rivals, CRANEMAKER, 
Glasgow, October 9th, 


RUSSIAN RAILWAYS IN CENTRAL ASIA. 


_ Sir,—The Imperial authorities are busily engaged in consider- 
ing the important question of uniting the Russian railways in 
Central Asia with the railway system of European Russia. It has 
been announced that the line connecting Tashkend, Andizhan, and 
Samarcand in Turkestan will soon be opened for goods traffic, and 
that it will be open for passenger traffic on Jan’ 1st, 1900, 
The region traversed by this line of railway is pomres = adapted 


to the cultivation not only of cotton, but also of rice, indi 
quantity of other economic plants. However, in hg . 
about the favourable development of the region from an agricut 
tural point of view, it will be necessary to colonise Central Asia 
and to introduce those cereals which are now wanting there and 
which it could produce in sufficient quantity for the population 

I have just received from an official source an account of th 
three projects for connecting the railway systems of European aa 
Asiatic Russia. The first project is that of constructing a lin 
vid Vernoe to connect Tashkend with the Central Siberian Thailwne 
at the station of Polomoshnaya, which lies 100 miles east of th, 
river Obi, This project has two advantages ; the construction of 
the projected line would pat no difficulties, and the railwa 
would meet the wants of an entire mining district of Wester), 
Siberia, Moreover, this line would open out in Central Asia g 
market for Siberian products without disturbing the markets of 
European corn, On the other hand, this line would suffer from 
the fact that it would pass through a region which is not only very 
sparsely peopled, but which is also a great distance from the centres 
of consumption in European Russia ; therefore it would not be of 
great assistance in exporting the productions of Central Asia, 

The second project ts in ting Alexandrov-(ai, the 
terminal point of the Riazan-Ural line, with Chardjoui, Alex. 
androv-Gai is situated in the Ural ion, and is connected bya 
narrow-gauge line with the village of Pokrovskaya Sloboda on the 
left bank of the Volga opposite Saratoff. {t would then be nec 
to build a permanent bridge over the Volga near Saratoff, to replace 
the small line bya broad gauge, and t2 construct a new ling 
1133 miles in length to Chardjoui. This line would cost about 
89 million roubles, without including the cost of building the 
necessary bridge, and it would traverse the Khanate of Khiva 
Bokhara and the territory of Ferghana. Such a line of railway 
would introduce the oralestions of the Ural and the basin of the 
Volga into the markets of Central Asia, and it would at the same 
time give a great impulse to the exportation of the products of 
Central Asia, seeing that the territory of Ferghana is peculiarly 
rich in land which is well adapted to produce various kinds of crops, 
The great drawback to be feared from the execution of this second 
a ate is the inevitable consequent decrease in the transit of goods 

y way of the Caspian Sea, and thereby the steam navigation on 
the Mee would suffer to a certain extent. 

The third project, which was the first to be considered, consists 
in constructing a line 1200 miles in length from Orenburg on the 
river Ural and 727 miles E.S.E. of Moscow with Tashkend, 
According to the Novosti, this line would be the most advantageous, 
since it would inflict no 7 on the traffic of the trans-Caspian 
line of railway, and would favour the exchange of Russian pro. 
ducts against those of Central Asia. Moreover, this line 
would entail the smallest outlay in its construction, for it would 
not be necessary to build a bridge across the Volga. ‘I'he only 
drawback pouanted by this line is that it would have to be con- 
nected with the railway from Samara to Zlatoost and with that 
between Syzran and Viazma, and the traffic on these lines is already 
overburdened with Siberian products. However, this drawback 
would be but temporary, and it could be remedied by constructing 
a line from Kazan to Kishtim. 

The second net is favoured from the fact that a line vid 
Saratoff would bring the territory of Ferghana nearer to Moscow 
than would the projected line from Orenburg. If it is made a 
question of present needs, then the latter line is the more advan- 
tageous ; but if the future is taken into account, then the pre- 
ference must be given to the line from Alexandrov-(iai to 
Chardjoui. 

From a political point of view, the project of building a line of 
railway from Alexandrov-Gai to Chardjoui is of the greatest im 
portance, since it would form the most direct route from the upper 
reaches of the Indus to the Volga, and it would not be a difficult 
task to prolong such a line as far as Peshawar, the terminus of the 
Anglo-Indian railway system. 

Oztober 9th, 


BRITISH ASSOCIATION SCREW GAUGES, 


Sir,—This matter is but a storm in a teacup. Not much glory 
has be < yo from us, in spite of the lamentable wail of your de- 
plorable correspondent ‘‘ Ichabod.” 

Standard screws are not interesting or useful as Objects of Art. 
The production of standard screws will not civilise mankind, nor 
has it e ennobling influence. It is just a sordid question of 
pounds, shillings, and pence, Let us take poor ‘‘ Ichabod” at his 
word, and grant that the whole trade in standard screws, with 
lovely angles and delicate curves, has passed into the hands of the 
Americans, Shall we be one penny the worse! What is the va!ue 
of all such screws used in this country ina year’ Is it a thousand 
pounds’ Is it one hundred pounds! Does anybody know’ Will 
the production of a standard screw shut up Nettlefold and 
Chamberlain's! What is the British Association, that its purchase 
of a set of standard screw plates from the United States should 
make ‘‘ Ichabod” weep? t me cheer him up, though he scarce 
deserves it. It is such as he that degrade our work and our 
workers in the eyes of the world. X. 

Birmingham, October 9th, 


Exectric Licutina Acts, 1882 to 1890.—The Board of Trade 
have, in consequence of the passing of the Electric Lighting 
(Clauses) Act of last session, issued a revised model form of Electric 
Lighting Provisional Order. The Clauses Act does not contain 
any provision empowering local authorities as electric lighti 
undertakers to transfer to others their powers, duties, an 
liabilities. The Board will not be prepared to insert in Provisional 
pte any such provision, save in circumstances of a very special 
character, 


Rapid TELEGRAPHY.—Some im 
invented by two Hu i MM. Pollak and Virag, were con- 
ducted recently between Budapest and Berlin, The experiments 
are said to have given the remarkable result of a transmission of 
no fewer than words in ten seconds, without prejudicing the 
clearness of the m e. A perforated roll of paper, similar to 
that at present in use, is employed for the demmateh of the message, 
which is made visible and fixed photographically at the receiving 
station, Instead of the dashes and dots of the Morse alphabet, 
there are rising and falling strokes starting from a horizontal lin’. 
The receiver consists of a telephone fit with a small concave 
mirror, upon which are reflected streaks of light representing the 
impulses marked on the membrane, By an ingenious arrange- 
ment, these streaks of light are reproduced upon a roll of sensi- 
tised paper, thus giving a narrow oblong picture, which is develop 
and fixed like any ordinary photograph. 

Harpour or Boston.—It is stated in Boston, says Fuirp'ay, 
that some of the leading steamship men of Great Britain have 
lately been in that city investigating the harbour conditions, and 
that they are practically unanimous in their belief that Boston will 
soon vie with New York in importance in the Transatlantic trade. 
When the projected channel of Boston Harbour, 35ft. deep from 
President Roads to Broad Sound, is completed, there will then be 
a straight-away sail from South Boston to the ocean with only one 
turn, which implies that almost at the very outset the steamer will 
find herself in ocean water, and will be able to put on full speed. 
This means a saving of more than half a day for even the swiftes 
ships now built, and if practical, a full day for many Transatlantic 
steamers, as compared with the time necessary to land at the docks 
in New York. That Boston already vies with New York in the 

ssenger line is evidenced by the recent list of the Dominion 
ine steamer New England, which on her last westward trip 
brought 461 cabin and 738 steerage ers, ore from 
Boston this week for Liverpool 179 pe and steerage 
passengers, 


rtant trials of a new system 


Oct. 13, 1899 


THE ENGINEER 


373 


RAILWAY MATTERS. 


A raiLway connecting the Bulgarian capital with the 
Yarna-Roustchouk line is now approaching completion. 


Tux most important work on the Ghaziabad- Moradabad 
Railway line is the bridge over the river Ganges, consisting of 
cleven spans of 200ft. The line is on the standard gauge. 


Waite a passenger train was standing in Stafford station 
on Saturday evenirg another passenger train from London ran into 
the rear of it, doing damage to a saloon carriage and injuring 
several passengers. 

Iris understood that the Bengal-Iuars Railway Com- 

has made further representations to the Government of India 
with reference to the proposed transfer of the line to the manage- 
ment of the Kastern Bengal State Railway. 


A stRIKING sign of the recent development of the 
Russian railway system is seen in the fact that the sum of 
1,164,830 roubles has just been assigned for the purpose of enlarg- 
ing the workshops of the Imperial railways. 


Tur line was washed away on the night of the 11th 
instant at mileage 198 on the Southern Mahratta Railway between 
yatara and Koregaon, The wash-away necessitated the tranship- 
ment of passengers both by up and down trains, 


Tur first section of the mealee-gangs line in the 
Nizam’s dominions between Munmad and Jaina ought to be 
opened for traffic this month. By January next the rails will 
have advanced up to within 130 miles of Secunderabad, 


Turre are 1135 miles of railway in Cuba, of which 551 
miles are controlled by British companies, as follows :—United 
Railways of Havana, 246) miles; Western Railways of Havana, 
1094 miles ; Marianao and Havana Railway, 9 miles ; and Cuban 
Central Railways, Limited, 186 miles, 

It is reported from St. Petersburg that the Ministry of 
Ways and i ications intends to despatch an official to France 
in the near future with a view to seeing what measures can betaken 
by Russia to bring about the direct transport of goods from the 
Jiussian railway system vid Odessa to the French and Italian ports, 


Tue proposal for re-transferring the Bengal Central 
Railway to the Eastern Bengal State is likely to come about at 
an early date. Under the proposed arrangement the engineering 
and management will remain independent, the locomotive and 
traffic works being carried out by the Eastern Bengal State 
Railway. 

Tur construction of a railway through the Island of 
Formosa is at last, after many delays, to be commenced, A sum 
of £2,947,5(0, estimated as required for the purpose, has been 
voted by the Imperial Diet. Takowis to be the southern terminus 
of the main line, and it is intended to construct a branch line from 
Tainan to Anping. 

Aut standard Russian railways are required to equip 
their goods wagons and engines by January Ist, 1903 with the 
Westinghouse air brake. The order involves the equipment of 
3C0,000 wagons, as well as a large number of locomotives, 60,000 
of which are to be fitted with air brakes, and 240,000 with air 
pipes and couplings, inside of three years, 


Tur Swansea Corporation and the Swansea Tramways 
ere at loggerheads. The Corporation objects to the Tramways 
Ccmpany getting a Light Railway Order to accomplish the sub- 
uilanextension cf their tramways, chiefly on the ground that the 
Cc poration would lose valuable powers cf purchase, as compared 
with procedure under the Tramways Act. Eminent counsel have 
been engaged. 


Tue total length of railways open for traffic in India on 
March 31st last was:—Standard gauge, 13,070} miles; metre 
gauge, 9000} miles ; special gauges, 420 miles ; total, 22,491 miles. 
In additicn, there were 614 miles of steam tramways working out- 
side municipal limits, The mileage remaining under construction 
or sanctioned was :—Standard gauge, 1249} ; metre gauge, 19€64 ; 
special gauges, 3524 ; total, 3568}. 


Tae Leeds Corporation have decided to equip all the 
remaining tramway lines in the city on the overhead trolley 
system. The city already possesses seven miles of electric tram- 
—— 13} miles are being converted, The lines now proposed 
to be converted are seventeen miles in length, and will involve an 
additional expenditure of £160,000 to the £600,000 which the city 
has already spent upon tramways. 


Tue cable tramway system between Brixton and 
Streatham, belonging to the London County Council, was thrown 
completely out of gear by the breaking of the cable on Tuesday. 
Unfortunately, notwithstanding the efforts of the tramway 


‘ managers, the mischief was of so extensive a character that the 


necessary repairs had not been made when the cars should have 
commenced running on Wednesday morning. The result was that 
horse haulage had to be resorted to. 


Russia contemplates the construction of a line of railway 
from Orenburg in south-eastern Russia, and north of the Kirghese 
Steppes, in a south-easterly direction to Tashkend, the chief town of 
Turkestan and the military head-quarters of Russian Central Asia, 
A leading engineer of Ways of Communications has already been 
ordered to make the preliminary survey for the projected line, 
which cannot fail to be of the very highest strategic importance. 
Its length will be probably about 1200 miles. 


In order to deaden the noise of trains, the 
steel viaduct of the New York Central and Hudson River Rail- 
road in Park-avenue, New York, built about two years ago, is now 
being ballasted throughout a length of one mile. The ballast is 
broken store. The troughs in the floor are coated with tar before 
the ballast is put in. The sleepers are yellow pine, creosoted, 7in. 
by 8in, by 8ft. with tie-plates, The rails were laid directly on the 
floor of the bridge, with nothing intervening except insulat- 
ing strips used to preserve the circuit of the electric current 
through the rails, which is used to control the block signals, 


Tae Swiss Federal Council has granted a concession 
for the construction of an electric railway from Lot she, on the 
Jura-Simplon Railway, to Lotche-les-Bains. This line consists of 
two distinct parts, the first of which connects the town of Loi! she 
to the main line, and the second, which will be used for tourists, 
going to the health resort at Loézhe-les-Bains, The first section 
1s only a mile and a-half long, but a grade of 53 per cent. will ba 

ntered in this dist The long line up to the watering 

eg is about 54 miles, and on this the maximum grade is about 

in 100. The gange to be employed on this line isl] m. The 
electrical energy will be obtained from the river Dala. 


At the annual dinner of the Hastings and St. Leonards 
Vorough Association, held on Wednesday, Mr. Akers-Douglas, 
M.P., in replying to the toast of ‘‘ The Visitors,” referred to the 
Foalgamation of the South-Eastern and Chatham and Dover 

ailway Companies, He was glad to be able to inform them that 
at Hastings Station e works had been authorised. They also 
proposed to increase the width of the railway from four to six 
Ines at Tonbridge, and to eight at Ashford Junction ; also to make 
eeunotion at Sissinghurst between the two lines, which would save 
a or twenty minutes between Hastings and Victoria. They 
I pe engaged, too, in widening the line to four sets of metals from 
ondon to Orpington, Altogether the improvements centemplated 
Would involve the expenditure of three millions. They would also 
improve the rolling stock, 


NOTES AND MEMORANDA. 


Tron ore exists in large quantities in several districts 
in India. The best known are, the Salem district of the Madras 
—w the Chanda district of the Central Provinces, and 

ngal. 


THE Gealesionl Survey of England and Wales in 1898 
amounted to 690 square miles, and the number of miles of geological 
boundaries to 3077, of which 1634 belonged to the mapping of the 
superficial deposits, The ratio of area to boundary lines is thus 
about one to four and a-half, 


Accorp1NG to the census of 1895, Saxony employs 27} 
per cent, of all the textile workers in the (:erman Empire, and 
upwards of 32-7 per cent. of all the persons employed in Saxon 
industries are in textiles. In 1895 165,459 persons were employed 
in the mills, and the power utilised amounted to 81,292-horse 
power, 

On September 20th last the city of Boston, Mass., 
U,S.A., was visited by a remarkable rainstorm, There are three 
rain gauges in this city, separated from two to four miles, They 
registered respectively 5‘2lin., 5°40in., and 5°85in., with the 
following extremes: 5in, in 7 h.; din. in 5h.; 3in. in 3 h.; 2in, in 
lh, 40 min.; and lin. in 30 min, ; 


Tests—tensile and crushing—were recently made in 
Bombay to ascertain the relative strengths of karri wood and 
teak. They resulted in favour of karri. It was also found that 
the cost of beams of karri would be rather less than rolled steel 
beams, while teak would be rather more, and that a solid timber 
beam 12in, by 16in, would make a more fire-proof floor than light 
rolled beams, 


THERE are 127 establishments in Tokyo in which gas 
engines are employed, and the number is gradually increasing. 
There is also a ten —_ to use gas for cooking and other similar 
purposes, Consequent! 7 the gas supply of the Tokyo Gasworks, 
the only one of the kind in the capital, has been increased by over 
50 per cent. during the past few months, as compared with the 
corresponding period of last year. 


Att the operations required in manufacturing steel are 
in successful operation in India. At the Baraker Ironworks the 
local ore is regularly made into pig, and for the past six years 
open-hearth steel has been regularly worked at the Government 
Ordnance Works in Calcutta, and, more recently, in the East Indian 
Railway Works at Jamalpore. Steel bars and sections of all kinds 
are rolled in an 18in. mil] in the Ordnance Works, and machinery 
and fittings of all kinds are made in increasing quantity at various 
establishments throughout India, 


Ir was mentioned in this column recently that the first 
use of aluminium as an electrical conductor on a large scale had 
been made at Northallerton. Three sizes of wire have been em- 
ployed, having diameters respectively of ‘662in., ‘468in., and 
‘330in. The necessary joints in the conductors have been made 
by screwed sockets, a thread being formed on the ends of the wires 
to be jointed, Of five miles of overhead mains erected at present, 
four are entirely aluminium. Those responsible for the work cal- 
culate that, at the present price of copper, they have made a 
saving of 20 per cent. by the use of aluminium. 


Gass plates cast with wire gauze enclosed in its sub- 
stance, submitted to tests at the Chemnitz Technical Institute and 
the Vienna Technological Museum recently, were found to possess 
great consistency as well as resistance to pressure, shock, and the 
effects of heat, the resistance being 361 lb. per square inch, and 
the consistency 3610 1b, per square inch of the transverse sectional 
area, While plates of ordinary glass frequently broke under the 
sudden application of pressure, the strengthened glass was only 
cracked ; and the cracks caused by rapid changes of temperature 
permitted neither damp nor flame to pass. (lass so made has 
already been used for water gauges. 


Tue Director-General of the coal mines of Belgium, 
M. Emile Harzé, says in the interesting report which he publishes 
annually, that during 1898 22,088,335 tons of coal, of the value 
in round numbers of 242 893,900f., were extracted from the 
Belgian collieries. This —— an increase of 600,000 tons 
upon the output of 1897. e average value per ton was llf. 
The wages paid to the 122,846 miners employed amounted to 
134,798,700f. After deducting fines and certain payments in 
the nature of provision for the workmen, the annual wage came to 
10€0f. and the daily wage to 3f. 50c. In 1897 these sums were 
respectively 1006f. and 3f. 40c., which is an increase of 7°4 and 
5°3 per cent, 


Tuer is an outcry in Philadelphia against the extend- 
ing use of bituminous coal, which is rendering the city ‘‘as sooty 
as any western soft-coal eo Previous to 1890 practically all this 
coal burned in Philadelphia was included in the 950,600 tons 
annually consumed in making gas. Ten years age bituminous coal 
began to be used for other purposes, and in 1893 the total con- 
sumption rose to 900,000 tons ; in 1897 and 1898 it was 1,€00,000 
and 1,450,000 tons respectively, according to the Government 
reports on mireral resources for these years. While the increase 
in the use of bituminous coal in Philadelphia has been 2,034,977 
tons in the period 1893-98, the increased consumption of anthracite 
coal only amounts to 50,468 tons. 


An electrical omnibus with some novel features has 
recently been put on the streets of Berlin. It carries twenty-one 
persons and weighs, with batteries and passengers, 64 tons, of 
which the accumulators only weigh 14 ton. Two motors are used 
on each axle, making four in all, These are so arranged that the 
wheels are driven independently. The motors drive by means of 
single-reduction gearing with a ratio of one to 7:5 on the front 
wheels and one to eight on the back. The regulation is effected 
by means of series-parallel controllers in the usual way. The most 
importan:é feature of the omnibus, perhaps, is its provision with a 
collecting bow so that a charge of electricity can be taken from 
the overhead wires of the tramway company. 


Tue Salem iron mining district of the Madras Presi- 
dency is situated about 115 miles from the sea at Porto Novo, 
where there is no harbour, and about 199 miles from the port and 
harbour of Madras, These deposits are inexhaustible, and consist 
mainly of magnetite and hematite mixed with quartz. The ore is 
capable of being concentrated by hand-picking to a grade of from 
55 to 60 per cent. of iron, 10 to 15 per cent. of silica, and un- 
important amounts of sulphur and phosphorus. The small ore and 
tailings can be concentrated magnetically to 66 per cent, of iron 
and 3 per cent. of silica, The Chanda district of the Central 
Provinces contains an inexhaustible supply of fine red hematite of 
60 per cent. grade, but unfortunately situated so far inland as to 
be heavily handicapped, 


An article recently appeared in a German contempo- 
rary, comparing the prospects of steam and blast-furnace with 
waterfalls as sources of power for the production of carbide. The 
author states that in practice 3°68 kilos. of carbide can be produced 

r effective horse-power in twenty-four hours, and that therefore 

72 effective horse-power is required at the electrodes of the fur- 
nace to produce 1000 kilos. per twenty-four hours. Allowing for 
losses, and taking an efficiency of only 75 percent. in the electrical 
plant, 450-horse power would be needed to produce this. The 
cost by water power would be 13,500 marks per annum, and from 
steam, with brown coal at 3 marks per metric ton, 21,294 marks, 
or with coal at 9 marks per ton, 23,340 marks. Carbide has, in 
one district where water power was not obtainable, been produced 
by steam power at the net cost of 176 marks per ton, 


MISCELLANEA. 


A motor omnibus service has been established in 
London between Victoria Station and Kennington Park, a distance 
of nearly three miles, The fare is 2d. Light oil engines supply 
the power, 


Taz 31-knot destroyer Oboro was launched, with 
steam up, on Thursday, the 5th instant, from the yard of Yarrow 
and Co., Limited, in the presence cf Admiral Matsunaga and a 
large staff of Japanese officials, 


Accorp1nG to the Paris Figaro, it will cost nearly two 
million francs to bring the plant at the great foundries of Le 
Creusot into working order again, while the loss to the strikers in 
wages i3 estimated at a million francs, 


Tue West Middlesex Water Company has addressed a 
letter to the meeting of the Richmond Town Council announcing 
ts intention to construct a tunnel 14ft. in diameter beneath the 
river at Richmond, to convey their new main, 


TuERE is a movement on foot to introduce electric 
lighting in Bombay. The Municipal Commissionary has addressed 
a letter to the Corporation on this subject, showing the advantages 
of this new improvement, together with offers from certain firms. 


THE consumption of water at Barrow is growing so 
rapidly that, although a third large reservoir has only recently 
been inaugurated, it is considered absolutely necessary to still 
farther add to the storage, A scheme is likely to be produced for 
tapping the river Daddon. 


In connection with the scheme for utilising the power 
of the Canvery Falls, the Mysore Government is said to have 
offered to supply mining companies on the Kolar goldfields with 
electric power free of charge for one year. The cost of the scheme 
is roughly estimated at £150,000 


THe annual general meeting of the Liverpool Self- 
Propelled Traffic Association will be held on Monday next, the 
16th inst., in the Council-room of the Liverpool Chamber of Com- 
merce, B 10, Exchange-buildings, at 12.30 p.m. The annual 
dinner of the Automobile Club will be held at the Whitehall 
Rooms, on Tuesday, November 14th. 


Tue Peninsular and Oriental Company’s new steamer, 
Assaye, launched on Saturday, is a vessel of 7300 tons and 650C- 
horse power, Her length is 450ft., breadth 54ft., and she has tuo 
sets of triple-expansion engines, which are capable of maintainirg 
an all-round sea speed of 16 knots. There is accommodation for 
150 first and 80 second saloon passengers. 


Tae battleship Ocean returned to Plymouth on Sunday, 
after thirty hours’ steaming in the Channel. The engines and 
boilers worked satisfactorily, but owirg to the foul condition of 
the vessel’s hull, the speed was only 154 knots, a knot less than 
when che was last tried with the same power. On Friday next she 
will have an eight-hours’ trial at 13,500-horse power, the full 
power. 


Unper a scheme for recruiting mechanics for the Navy, 
the United Kingdom has been mapped out by the Admiralty into 
five engineering districts, to each of which an Admiralty recruit- 
ing agent is to be appointed. The recruiting agents will be engi- 
neers, and will receive regular salaries and capitation grants in 
addition. This scheme is likely to involve some outlay, and it is 
to be tried for twelve months, 


Tue American Consul at Shanghai says that now is the 
time to push the motor vehicle trade in that district, as there are 
no street railways, and the city is growing rapidly. According to 
this gentleman, Shanghai is an ideal place for motor vehicles, e 
town, built on alluvial deposit in the mouth of the Yangtze River, 
is level. The roads are macadamised, and the climate is such, 
especially in the summer, that everybody drives. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister at Santiago, stating that 
tenders are invited by the Chilian Government, not later than 
January 3rd, 1900, for the drainage and waterworks in Concepcion. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign- 
office, any day between the hours of 11 a.m, and 5 p.m, 


AccorDING to a consular report on the trade of Bosnia 
and Herzegovina, a company has obtained from the Government 
the exclusive right to employ the water power of the famous Sliva 
waterfall at Jaice, from which it is said 30,000-horse power can 
be obtained without detriment to the beauty of the fall. At pre- 
sent only 10,000 are being utilised for the production of electricity, 
employed as the motive power in large chemical works producing 
chiefly calcium carbide. 


Tue output of coke from the Connellsville region in 
Pennsylvania was greater for the first six months in 1899 than for 
any other half-year in the history of the region by 640,000 tons, 
The shipments from January Ist to July Ist aggregated 248,619 
cars, containing 4,792,139 tons, which indicates that the produc- 
tion of the region for the year will be nearly 10,000, tons. 
This will be close to 2,000,000 tons more than in 1898, when the 
shipments amounted to 8,460,113 tons, 


Owrne to a fall of chalk from the cliffs at the Dover 
Harbour works on Friday last, a workman lost his life. The chalk 
fell from the cliffs at the eastern section of the works. According 
to evidence given at the inquest, the deceased man and a ganger 
were at work extending the lines upon which a steam navvy was 
at work, when, without warning, a part of the cliff fell from the 
top. There was no overhanging chalk, and the cliff had been 
battered down at the point where the fall took place. The recent 
wet weather was the only cause suggested for the slip. The 
coroner said it appeared that the contractors had taken every pre- 
caution, 


Wirz the approval of the Minister of Ways and Com- 
munications, the management of the Kursk-Kharkov-Sebastopol 
Railway has bought 48,214 tons of English coal. In referring to 
this purchase, the Crim:y Westnik says that it has been made 
in consequence of the fear lest, in view of the extraordinarily great 
development of the industries of South Russia, the coal-mining 
industry of the Donetz — might not be able to supply the 
demands made upon it. The journal referred to sees in this fact 
the necessity of removing the increased duty that has now to be 
paid on coal imported from abroad, to the ports of the Black Sea, 
and asks, very rightly, why should the consumers of foreign coal in 
South Russia pay a higher duty than is paid in every other part of 
Russia. 


Tue Council of the Institution of Mechanical Engi- 
neers have decided to hold monthly general meetings during 
the coming session in the Institution House, Storey’s Gate, 
St. James’s Park, commencing with the ordinary general 
meeting on Friday evening, 27th October, when the chair 
will be taken at eight o'clock p.m. by the President, Sir 
William H. White, and the following papers wi!l be read :— 
“The Incrustation of Pipes at Torquay Waterworks,” by Mr. 
William Ingham, Member ; and, if time allows, a contribution 
by Professor William Ripper, on ‘‘ A Continuous Mean-pressure 
Indicator for Steam Engines.” The dates of the other meetings are 
November 24th ; December 8th; January 26th; annual general 
meeting, February 22nd ; March 22nd ; April 26th. The annual 
dinner will be held on April 25th. The graduates opening meet- 
ing will be held on October 30th and continued on the second 
Monday in each month, 
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BRITISH BATTLESHIPS IN COURSE OF CONSTRUCTION 


(For description see page 377) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
F. A. Brocgnavs, 7, Kumpfgasse, Vienna 1. 
HINA. anp Limitep, Shanghai and Hong Kong. 
PRANOE.—BoYVEAU AND Cuevituet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITmEYER, Leipzic. 
F. A. Brocxuavs, Leipsic. 
INDIA—A. J. Co., Bsplanade-road, and Railway Book- 
é stalls, Bombay. 
JTALY.—LoxscHER AND Co., 307, Corso, Rome. 
Bocoa Ferxs, Turin. 
JAPAN.—KELLY AND Limirep, Yokohama. 
Z. P. Marvya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—GoRDON anv Gorcn, Long-street, Capetown. 
R. A. THomMPsoN AND Co. 33, Loop-street, Capetown. 
J.C.Juta & Co., Capetown, Port Elizabeth, and Johannesbu rg 
AUSTRALIA.—GoRDON AND Gorcu, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland, 
Craia, J. W., Napier. 
QANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—Inrgenationat News Co., 83 and 85, 
Duane-street, New York. 
Scsscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketiy Watsu, Liutrep, Singapore. 
AND Co., Colombo. 


SUBSCRIPTIONS. 
Tax Exorvger can be had, order, from any newsagent in town or 
t the various stations ; it if erred, be 
from the office on the in 
vance) :— 
‘including double £0 6d. 

, an extra charge of t chitings aad aixpence 
A complete set of Taz can be had on application. 
on newspa) to one uniform 


below. eng Subscribers paying in advance at these rates will 
NGINEER weekly and free. Subscriptions sent by 
Post-office Order must be le payable to Taz ENGINEER, and accom- 
panied by letter of advice to the Publisher. 
Taw Copims— 
Half-yearly .. 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 
&@ The charge for advertisements of four lines and under is 
shillings, for every two lines afterwards one shilling and sixpence ; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 


teed in any such case. All 
subject to this condition. 

Prices for Displayed Advertisements in "and 
tions will on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the of the 
letters to be addressed to the Bditor of Tun ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*,* With this week's number is issued as a Supplement a T: e 
Table of Ssme Modern Economical Steam Engine Tests. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and sub; are to the fast should tay 


not receive it, 


A through 
fice, 
CONTENTS. 
THe Enoinegr, 13th October, 1899. PAGE 


He Locomotive Trabe oF BRITAIN .. .. .. .. 868 
LaMP AND TRANSFORMER PRACTICE IN AMERICA. (Ill ) 364 
INcot STRIPPER. (Illustrated) .. 


Tue Renovation oF BOMBAY. 
ACkTYLENE Gas LicHTING aT Hava. (Mlustrated.) .. .. .. .. 368 
PaDDLE-WHERL No. I. (Illustrated.).. .. .. 870 
IMPROVEMENT OF MOUTH OF THE VOLGA .. .. 870 


RS TO THE Epitorn. Engines with Direct connecting Dynamos 


w Corporation Tramway Contracts - Kussian 
Rar ailways in Central Asia—Standard screws .. 
MaTTERS Norks AND MEMORANDA—MISCELLANEA .. .. 873 
ING ARTK Les—Elements of Boer Warfare—Caradian Iron and 
Steel Developments... .. .. ee co ce 
Enterprise—The Free Labour Movement .. 
oe y Pay and Lost Time in Shipyards Deep Pumping in Mines 377 
H vad UNCAN AND CORNWALLIS BaTTLEsHips. (Illustrated) .. .. 87 
S-Wace Disposa, Works. (Illustrated) .. .. .. .. .. 878 
Boiier Tunes, (Illustrated) .. .. .. .. 879 
~ Norw 
State Railway .. .. .. .. = 


AND SHIPBUILDIN det? 2 


CTED AMRRICAN P, 
°-PAGK SUPPLEMENT MODERN HcoNomicat Sream ENGINE Txsts. 


‘TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
of communications which do not comply with these 


instructions. 

*,* All letters intended for insertion in Tum Enorveme, or containing 
“questions, should. be accompanied. by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. J. M. (Jarrow-on-Tyne) —We shall endeavour to comply with your 
request. 

T. G. T. (Dulwich).—We have no personal knowledge of any one who 
undertakes such work. It would be worth while writing to the 
British Aluminium Company, Limited, 9, Victoria-street, or to Braby 
and Co., Limited, 352, Euston-road. If they cannot help you they may 
be able to advise you. 

X. Y. Z.—The publishers have not informed us whether they have agents 
in this country. Any good bookseller will obtain it for you. It was 
published in twelve parts at £0 cents each. The price of books is 
nearly always given in our list of books received. We regret that we 
cannot see our way to adopt your suggestion. 

J. T. L. (Manchester).—Such small sizes are rarely made now, the oil 
engine having put them out of favour, but Hindley, Bourton, Dorset, 
could probabty supply you, or you might try some of the following :— 
Coulthard, Preston ; ted and Chandler, Hednesford; . 

Leiston ; or RoLinson and Auden, Wantage. 


INQUIRIES. 


FOUNDRY PRACTICE. 

S1r,—We shall be glad to know if readers can give us any sources from 
which information as to latest foundry prattice can be had. There 
are, we think, one or two papers published in America dealing exclu- 
sively with this subject. Perhaps they can give us the names of these. 

Manchester, October 9th. FounpErs. 


MEETING NEXT WEEK. 


Tue InstituTION or Junior October 20th, at 
8p m., at the Westminster Palace Hotel, Annual General Meeting. 
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ELEMENTS OF BOER WARFARE. 


WE recently spoke of the necessity of recognising the 
formidable shape which Boer warfare not only can assume, 
but unfortnately has actually taken to our cost in times 
past, and of the danger of underrating it. In order to 
measure it we have to consider the nature of the country, 
the means of defence, and the scope it is hkely to have 
given to it by the men with whom we have to deal, that 
is the Boers themselves. As to the country, so far as 
we can learn, a large part of it consists of more or less 
flat ground or veldt, but it is broken with mountains and 
hills in such a way that positions can be found which 
lend themselves to the exact kind of defence which is 

robably as well understood by the Boers as by any men 
iving. Anyone who reads accounts of our last war must 
be struck by the fact that engagements in nearly all cases 
took place on ground where the Boers held a position chosen 
by themselves, from which it was almost impossible to dis- 
lodge them. Given the sameconditions again, andit seems 
questionable if any men, even in considerable greater 
strength, could do much better than we did before, and there 
is the very serious element to reckon with that we before 
noticed, namely, the introduction of magazine arms and 
smokeless powder. This is all in favour of defence— 
that is to say, it will stand us in gocd stead should 
the Boers attack; it will stand the Boer in even 
better stead when we are called upon to attack them. 
It is painful to read, time after time, of how impossible 
it was to estimate the strength and see the position 
of the Boers until their fire revealed it; then, under 
critical conditions, our men felt the hail of bullets and 
saw the rifle-smoke burst in puffs over the ground occu- 
pied. With magazine arms, the hail of bullets would be 
multiplied. With smokeless powder, the puffs would be 
so reduced that they would furnish a very slight guide 
to infantry close at hand, and little, indeed, to artillery. 
On this account, we said that some positions could be 
better carried at night, but we would add that it is better 
still not to have to carry them at all. The factis that the 
tactics of the Boers for this sort of warfare are admirable. 
Each man perceives his part, and bravely and intelli- 
gently carries it out. The kind of fighting is that to 
which the race have been accustomed in dealing with 
natives, and in which experience has taught them cun- 
a It is possible, however, that better strategy than 
we have before shown might prevent our giving them the 
opportunity of exercising their tactics to such advantage. 
To seek out the Boers with small forces and fight them 
wherever they choose that we should find them is one 
thing; to organise a plan of advance on s0 large a scale 
that the choice lies, in a great measure, with ourselves, is 
another. Generally speaking, a strong position is limited 
in extent, and can be turned from a flank if we go far 
enough. On this principle we should treat such a position 
as Laings Nek and Majuba Hill as the Germans treated 
Metz, that is to say, we should endeavour to place troops 
opposite in a strong defensive position, and move 
round them, so as, if possible, to hold them to 
their ground without attacking them, leaving them, 
if they chose, to attack us, while we advance else- 
where. This should be deliberately and carefully done. 
Daring, risky attempts, such as were made by Colley, have 
their value in eastern warfare, where we owe much to 
them. Nothing could be more out of place with the Boers. 
It may bg observed, however, that judging from past 
accounts, artillery has told on the Boers out of proportion 
to musketry, and the reason most likely is that they 
have no experience to enable them to measure its scope. 


But this element of power must be carefully used. The 
Boers appear to have felt the moral effect of artillery fire. 
Only experience teaches men exactly when they will 
suffer severely from it and when they may disregard it. 
In this experience apparently the Boers were deficient ; 
but they were by no means deficient in the courage and 
judgment that was necessary to enable them to creep up 
in widely distributed order and shoot down our gunners 
in numbers. We must protect our guns with infantry in 
advance, who need not stand up ot expose themselves 
like men working field pieces. The guns must fire from a 
sufficient distance not to expose the detachments to be 
helplessly shot down as they were at Ingogo; further, they 
must fire for a sufficiently long time to clear the ground 
effectually, and not only make the show of doing so that 
they did at Laings Nek. In short, we must carry out 
scientific operations of war instead of bold skirmishing. 
Under these conditions the Boers, we must hope, will fail 
They have now field artillery. The guns, it is said, are 
Krupp’s, and are sure to be good. They have also quick- 
firing pieces, Maxims it is stated. Their old Westley- 
Richards rifles have been replaced by Mauser magazine 
arms, but apparently of doubtful quality, and Martini- 
Henrys, which do not admit of the application of a maga- 
zine. In short, they have excellent modern arms. To 
the rifles they will do justice, but their handling of the 
heavy guns is much more questionable. We hear that 
their senior artillery officers are not at all up to the 
standard needed, and the question can hardly fail to be 
asked, will they find some able Frenchmen, Germans, or 
Russians to fill the gap ? 

That the Boers themselves will fight gallantly no one 
can surely question. We say the Boers themselves 
because, like us, they have mixed up with them foreign 
races. How far they stand shoulder to shoulder ma 
in a great measure depend on how they have fared, 
and thus it is possible that the measure of the 
Boer power may be more or less proportionate to their 
merits or demerits, and may throw light on the 
very contradictory accounts received of their rule 
and behaviour to foreigners who are not Englishmen. 
The manner of man individually we know fairly well. 
He is not altogetier unlike the coarser kind of soldier in 
Cromwell's army, in every case rough, brave, and 
cunning ; the man that may be a brutal drinking savage, 
or a converted God-fearing hero, but of a very coarse type. 
Thus, in past wars we hear of Englishmen surprised, 
unaware that war existed, and shot down treacherously ; 
of actual explosive bullets used, as at Potchefstroom, in 
spite of remonstrance, and noisily-bursting bullets, which 
entirely differ from the Dum-Dum projectile ; while, on the 
other hand, we find Boers showing kindness and humanity 
and sadness, rather than triumph, at seeing the slaughter 
they had caused. The grandeur thus seen is no doubt 
marred by thefact that a prominent religious Boer delibe- 
rately expressed the opinion that a native may be shot 
down with as little remorse as a dog. Nevertheless, 
take him as he is, the Boer is not the man we want 
to fight, or see suffer; and if he would but behave 
himself we should have much sympathy with him. 
Unfortunately, we have got to fight him. Origin- 
ally, we insisted on a civilisation that did not suit 
him, and drove him away. We have taken his country’s 
debts over and paid them once ; we have disposed of his 
most dangerous, threatening enemy, the Zulus, and this, 
we believe, cost us over £6,000,000. Then he fell out 
with us, and on repeated occasions beat us in war. With 
an overpowering force coming up we held our hand, and 
only asked for the same reasonable rights in his country 
that we gave his countrymen in ours. Then came the 
gold that caused us to pour in in numbers that threatened 
to swallow him up, and caused him to behave oppres- 
sively, if not cunningly, and the miserable ‘ Raid” 
followed. Lastly, comes the deprivation of right after 
right of our countrymen, whose condition is now such a 
disgrace that our position in Africa is threatened. We 
have held our hand before and trusted to Boer justice. 
And now we must fight. Let us try to make sure work, 
and act soberly. 


CANADIAN IRON AND STEEL DEVELOPMENTS. 


Tue backwardness of the industrial development of the 
Dominion in comparison with the United States is a 
phenomenon which has long puzzled the student of com- 
merce. The country is of vast extent, with a fair 
climate throughout its southern half from ocean to ocean ; 
possesses mineral possibilities which are simply pro- 
digious, and has everything in its favour, in fact, for the 
growth of a large manufacturing industry. And yet its 
trade in this particular, whether for home use or export, 
can only be characterised as insignificant. The explana- 
tion is not difficult tc find. Toa large extent the Dominion 
has suffered from a too close proximity to the States— 
that is to say, the tide of emigration has turned to the 
latter country, taking money with it, creating more on its 
arrival, and ‘‘spreading” generally in a way that has 
earned for the people a great reputation for enterprise. 
Canada has remained very sparsely populated, and such 
capital as has been at its disposal has been turned to the 
production of agricultural products, the cutting of lumber, 
and the development of the richer minerals, manufactures 
being few and for the most part not large in volume. It 
was largely by the aid of American capital that both the 
mining and the lumber interests of the country were 
developed. While English capitalists were occupied with 
investments in other parts of the world, Americans were 
buying up properties of both sorts in Canada; and 
thus it happens that an overwhelmingly propor- 
tion of the profits obtained from the gold fields of Bri- 
tish Columbia—to give but a single example—has 
gone to enrich far-seeing men on the other side of 
the border. In the last year or two we have been 
paying more thought to Canada and its potentialities, 
and as usual have been overdoing the thing—in other 
words, English money has been put almost exclusively 
into ventures in districts that have been already deprived 
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of their cream, while American money has been turned 
more and more to the development of others of equal 
promise which have been neglected for want of the 
requisite capital. The latest example of American enter- 
prise owes its inception to Mr. H. M. Whitney, the Bos- 
ton gentleman who concluded a big electric lighting 
deal in New York at the height of the recent 
industrial boom. A company, of which Mr. Whitney is 
the head, has been formed to manufacture iron and steel 
at Sydney, Cape Breton. It has a paid-up capital 
equivalent to £4,000,000 sterling, and os of its pro- 
gramme is to erect at Sydney a shipbuilding yard which 
will rival that of the Cramps at Philadelphia. Every- 
thing is in the company’s favour. Cape Breton supplies 
coal of high quality, and if this were not enough there 
are in all Nova Scotia, 7,000,000,000 tons still unworked. 
The company, whose title is the Dominion Coal and Steel 
Company, will have its iron ore brought to the wharves 
at Sydney from its own mines at Bell Island, in Concep- 
tion Bay; and it will receive from the Dominion Treasury 
the sum of two dollars for every ton of iron and three 
dollars for every ton of steel which it produces on the 
spot, these being the rates of bounty granted by the 
Government for the encouragement of this particular 
industry. Seven coal mines have been acquired at 
Sydney, capable of yielding over 3,000,000 tons per 
annum, i in this way the company secures its fuel 
at a price much below that ruling at Pittsburgh. Lime- 
stone is abundant, and the agents of the syndicate have 
been buying up these properti2s, until now quite a 
sufficiency of the material is assured at low prices. 
The iron deposits at Bell Island are hematite. The 
island is virtually a mass of iron, the veins running 
under the sea. The ore ledges are in the shape of 
segregated cubes, formed by cracks running trans- 
versely. One seam, which is now being worked, is 
10ft. thick and 300ft. wide, and has been traced for three 
miles. It is estimated that there are 28,000,000 tons of 
ore available on the island without following the seams 
under the ‘sea. Allowing for exaggeration, there i3 
plenty for all the likely requirements even of a very large 
company. The ore, weare told, is loaded into cars which 
are carried to the wharves by an endless cable. The cars 
are unloaded automatically into pockets, from which the 
ships are loaded. The cost of the ore free on board is 
about 30 cents a ton, and it is said that, laid down at the 
blast furnaces the charge will not exceed 50 cents a ton. 
Here, again, we may allow an ample margin for over 
generous estimate, but the crucial point is that the com- 
pany will acquire its raw material very cheaply. The 
works at Sydney are being erected at tide-water, with 
wharves at which the largest steamers can load. There 
are to be four smelting furnaces, each with a minimum 
capacity of 250 tons a day. The steel works, which will 
be near the smelting furnaces, will have a minimum 
capacity of 800 tons a day. The company will make its 
own coke for smelting, and immense ovens for this pur- 
pose are being built. One of the blast furnaces will, itis 
expected, be in operation by August of next year, and 
others will follow until the whole will be in operation by 
the autumn of 1901. The steel plant will be later in 
getting into operation, but the promoters expect to have 
the whole establishment in complete running order within 
three years from date. 

The inception of the Dominion Coal and Steel Com- 
pany is of interest to us, because it is a concern worthy 
to rank as to magnitude with the gigantic American 
corporations, because it marks a radical departure, and 
because it furnishes evidence that Canada is advancing, 
and its resources becoming well recognised. Although 
most of the big American companies are now in as good 
a position in that they control their own fuel supplies, 
there are very few which can boast of possessing all the 
facilities at their own doors, and none which can handle 
their raw material more cheaply. The concern means 
business; on its directorate we find Sir William Van 
Horne, cf the Canadian Pacific Railway, Mr. R. G. Reid, 
the Newfoundland railway magnate, and others whose 
names afford the assurance that the management will be 
both capable and influential. As we have said, circum- 
stances are much in itsfavour. The bounty will help, but 
will not be an essential to success. There is a large and 
growing demand for iron and steel in Canada, and it is 
the home market which the company will first attack. 
Canadian shipowners have encouraged its proposal to 
establish a large shipyard in the one practical way—the 
promise of orders which go now for the most part, save 
in the matter of wooden vessels, to Europe. Though 
Canada sends abroad such manufactures as iron stoves, 
castings, and hardware, sewing machines, and a few 
manufactures of steel, the export trade is very insignifi- 
cant, running to no more than £150,000 all told; and the 
country is dependent for practically all its iron and steel 
requirements upon the United States and Europe, which 
supply it with goods to the value of 15,000,000 dols. 
annually. At one time the United Kingdom furnished 
75 per cent. of this total. Now America furnishes over 
50 per cent., the United Kingdom 35 per cent., and mis- 
cellaneous countries—notably Germany, which is making 
headway in this as in other markets—the remainder. 
Since the operation of the differential tariff imposed by 
the Dominion in favour of English commodities, and the 
bad feeling created there over the action of the United 
States in discriminating against its productions, we have 
recovered some of our lost trade with Canada, as well in 
iron and steel as in other goods. But the United States 
remains a very formidable rival in that market by virtue of 
proximity and the advance which they have made in the 
last few years in all descriptions of iron manufactures. But 
the huge company which is now laying down plant in 
Cape Breton has in itself the elements of competition 
more serious than anything that either of these rivals 
can show; and for this reason, if for no other, the 
progress of the company will be watched closely. It 
will be able to furnish iron to smaller branches of 
manufacture at prices impossible now because of the 
paucity of furnaces in the country; and it should secure 


those contracts for rails and other articles which at 
present are executed in the United Kingdom or in the 
neighbourhood of Pittsburgh. The industrial development 
of Canada, too long deferred, is now proceeding apace 
with the provision of more railroads 6h the opening up 
of the country, and naturally the needs of the people 
are enlarging. It is not pretended, of course, that the 
establishment of one company, howsoever large, will 
relieve the Dominion from the necessity of importing any 
descriptions of iron and steel commodities; but the 
movement represents a step in what is for Canada itself 
a most desirable direction, and therein lies much of its 
significance. For if it succeeds, as it should do, we shall 
see the formation of many other companies and the 
growth of a manufacturing industry not incommensurate 
with the potentialities of the land. Magnetite, hematite, 
and chromic ore abound in many widely-scattered parts 
and in quantities sufficient to ensure the independence of 
Canada in this respect for scores of generations to come. 
In face of this, and of the supply of good fuel readily 
accessible, it is difficult to believe that the Dominion has 
no more than eight or ten furnaces, and that the pro- 
duction of pig iron is under 100,000 tons a year. Yet 
these are the facts by official showing. It will be 
apparent that the aggregate capacity of these few furnaces 
is very small, and it is gratifying, for the sake of Canada 
itself, that a serious effort is at last being made to remove 
the anomaly. In the long run, we may perhaps lose 
some of our trade, but development was bound to come 
soon or late; and, the agricultural interests being so 
considerable, it does not of necessity follow that we shall 
lose much. With the opening out of the Dominion, 
aided by the preferential treatment which the Govern- 
ment has been so kind as to accord to the mother country, 
the demand for rails and railway supplies, castings and 
forgings, machinery, tools, and so forth, must grow, and 
it will be a long time before the native manufacturing 
industry is in a position to produce a preponderating 
share of these things for itself. 


MUNICIPAL ENTERPRISE. 


Tue latest expression of opinion on the municipalisa- 
tion of undertakings is embodied in a report presented 
by the corporation engineer to the te authorities of 
Ramsgate. In compliance with the instructions of the 
Council, the engineer, Mr. McIntosh Valon, has given 
information under the following heading:—(1) The desira- 
bility of the electric lighting of Ramsgate being under- 
taken by the corporation, or placed in the hands of an 
independent body. (2) The probable initial cost of the 
installation in either case; and thirdly, the best system 
to be employed, having regard to extensions for the 
future. In the report the following ‘‘ reasons generally 
advanced on behalf of companies as the pioneers and 
suppliers of electrical current ” are given: (1) That it is 
a speculative business, and the consequent preliminary 
risks are better encountered by a company than by a 
local authority. (2) Local authorities suffer from fits of 
bad economy, and do not usually expend sufficient money 
to provide plants large enough to meet the growing wants 
of their district, hence the bulk of the first expenditure 
is thrown away. (3) That corporations usually confine 
their attention to the central part of their district, leaving 
their outside area unsupplied, causing discontent amongst 
those ratepayers who are called upon to contribute their 
share of the rates in aid, which is generally required 
during the first years after an electrical installation is 
started for lighting purposes. (4) That interest and sink- 
ing fund commences immediately the money is borrowed, 
and continues, whether the works are successful in 
earning a return or not; whilst a company, however dis- 
contented, must face the loss for the Peet few years, and 
trust to future returns. (5) That companies not bein 
under the same restrictions as corporations, can exten 
their mains and works at once, while corporations have 
to wait to borrow the money. (6) That companies are 
better specialists than local authorities, and supply the 
current cheaper. 

Only a general answer to these six objections is 
attempted. Mr. Valon is of opinion that it is quite 
legitimate and proper for a local authority to assume 
speculative business if for the benefit of the whole com- 
munity ; he states that local authorities are able to tap 
the best advice available, and to act on it just as well as 
a company ; and that profit has to be waited for, and is 
equal in either case. He does not consider that facts bear 
out the statement that companies are better specialists in 
electrical enterprise than local authorities ; and although 
he admits that companies act more promptly than cor- 
porations, he thinks that economy may be sacrificed to 
promptitude. 

The whole case for and against municipalisation is here 
so clearly stated that we take this opportunity of again 
discussing it. Mr. Valon—we take his answers one by 
one—is of opinion that a corporation is quite justified 
in entering on a speculative business if it is for the 
general good of the community. We would ask Mr. 
Valon if that is the general opinion of local authorities ? 
Is it not true that in the past the general practice of local 
authorities has been to wait till an independent compan 
has proved that a scheme could be carried on wit 
financial success, and then to acquire it? Practically 
speaking, a corporation never takes any risks. It is, and 
properly, too careful of its own bones, and too anxious to 
keep in peace with the ratepayers. If any enter. 
prise appears to offer but doubtful results it leaves it 
to a private company; and it is absolutely correct in 
doing so. We believe that is the general feeling of local 
authorities, and that they would not consider themselves 
justified in entering upon a speculative business. It is 
quite recently that a general order has been passed that 
corporations shall not acquire and then lease powers. 

That the best advice is as available by the local 
authority as by the private company is undeniable, but 
that a corporation is in as good a position to act upon 


that advice as a private compary is open to question. 


The company is prepared and anxious to run all reason 
able risks, the corporation is, as a rule, neither able » 
within its rights in running them. The function of 4 
local authority is not to make we but to meet the 
demands of its ratepayers in the most advantageous 
manner. But if a corporation once acquires an entey. 
prise, the desire to show a good balance-sheet smother, 
the consideration of other advantages and prevents the 
expenditure of money at times when a wise independent 
company would be prepared to encounter a present hard. 
ship for the sake of a future gain. This Mr. Valon, ¢5 
all intents and purposes, admits when he acknowled, 
that private companies act more promptly than corpora. 
tions, and when he offers no answer to objection (2) 
which is to the effect that local authorities suffer from 
fits of bad economy. 

But is not the whole question begged in these 
answers and in the whole tenour of Mr. Valon’s report? 
We presume it will be accepted as an axiom that the duty 
of a corporation is to study the benefit of its members 
Now, is it to the advantage of ratepayers as a rule that 
competition should b2 crushed and enterprise stifled } 
the local authority acquiring a monopoly in electricity 
supply? That is really the point which should be con. 
sidered, and which is persistently avoided. Enterprise is 
another word for the courage or ability to take risks, 4 
local authority cannot venture public moneys compulsorily 
obtained, whereas an independent company is free to do 
what it considers best with the money subscribed volun. 
tarily by its shareholders, 

In other words, whereas a corporation is not at liberty 
to adopt new measures until they have been proved 
efficient elsewhere, a company must, if it is to keep pace 
with its rivals, and to pay a dividend, be ever on the look 
out for improvements and must be ready to accept 
reasonable risks in trying them. The company is there. 
fore spurred by rivalry and the desire for gain, whilst the 
monopolising corporation, free from such means of 
imparting energy, ambles along at a slow pace. If our 
readers will refer to our issue of September 8th, they will 
find this argument against the trusting of electrical 
undertakings and municipal bodies very forcibly brought 
out in a letter by Mr. Addenbrook. ‘ What between 
the blocking of private enterprise and the timidity 
of municipalities,” he writes, ‘it has thus come about 
that, although in the early days of the industry g 
great amount of experimental work was done in England, 
and English manufacturers were well up to, or in ad. 
vance of their rivals, since then, owing to municipal oppo. 
sition, experimental work has been almost a dead letter 
in this country. All that could be don2 was, after a 
town council had sent a deputation abroad which re. 
ported that it had seen tramway and lighting undertakings 
working nicely, to build some machines much on the 
same lines for them, and it is only within the last two 
years that town councils have plucked up their courage 
to order even engines and dynamos of any size.’ 

We are not aware that any answer has been attempted 
by municipal authorities to statements of this class, and 
certainly Mr. Valon does not show any reason for believ- 
ing them incorrect. He appears largely to base his 
argument in favour of the Ramsgate authorities under- 
taking the electric lighting of the town on the fact that 
‘ the tendency is for this industry to go largely into the 
hands of local authorities,’ shutting his eyes to the fact 
that the remarkable legislation with regard to electricity 
supply has practically killed independent enterprise. 

Much more might be said on the subject, but as we 
very fully expressed our views in dealing with the rejec- 
tion of the Earl of Wemyss’ Bill in March last, no good 
purpose would be gained by going further into it 
at present. We fancy, however, that Mr. Valon’s 
observation that ‘‘ the apprehension expressed by some, 
that municipal enterprise is developing too rapidly, does 
not trouble the public mind,” is already being falsified. 
We have only to turn to the general feeling expressed by 
many voices with regard to the Glasgow Corporation 
tramways to see that discontent with the present arrange- 
ments is in the air. 


THE FREE LABOUR MOVEMENT. 


Ir there is any truth in the theory of the survival of the 
fittest, and in that which lays down that the thing which is 
wanted is bound to succeed, the National Free Labour Asso- 
ciation is a living example of what is fit and what is wanted. 
As reported in another column, the seventh annual Congress 
of this Association opened on Monday—a Congress claiming 
to represent about a quarter of a million workers who not 
only object to trade union principles, but who have had the 
courage to join an organisation which came into being for 
the purpose of resisting labour tyranny. Even at the present 
day the courage required t> describe oneself openly a3 4 
“free labourer” is very great, but owing to the fact that the 
public of to-day have been to some extent educated up to 
understanding the principles of the trade agitators, the 
position of the non-unionist is less intolerable than it was 
when the Free Labour movement was set on foot some ten 
years ago. In the days when the National Free |.abour 
Association came into existence the man who joined it was 
regarded almost as a criminal by his fellow-men, and spoken 
of with contempt by a Press which still regarded the trade 
unions as representing the working man. In those dark 
days the labour agitator who organised a strike was sure of 
a preponderance of journalistic and public sympathy. And 
yet the Free Labour Association came into existence humbly 
and unostentatiously, amidst the execrations of the all- 
powerful labour leaders, and in spite of the pressure 
brought by the unions, with their capital of millions, backed 
by all their methods to crush it. At first, it is true, the 
efforts of Mr. Collison and his handful of followers were 
merely laughed to scorn. The Association was without 
funds, without power, and without bond fide members, we 
were told. . And truth to tell, during the early struggles of 
the Free Labour Association there were undoubtedly some 
men connected with it who were not altogether very 
desirable. Nor have all its utterances and actions been 
of a very high-minded order. But how could it be 
otherwise with an organisation of this sort, started i» 
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of perhaps more persistent opposition than any 
ment has met with. Every man who joined it did 
t his peril; he became a social pariah, and was certain 
ph jive the life of an outcast, insulted and assaulted by his 
, wemen. In these circumstances it is only natural that 
free labourers, goaded beyond endurance, should retaliate 
nse persecutors in some measure, and in their turn 
pe etimes make ill-advised and exaggerated accusations 
peer and statements about, the doings of the other side. 
eI however, tha free labourers’ voice was not strong 
® ‘+h to make itself heard in endeavouring to propagate 
ee eandle policy, but whenever it made a slip, or said 
, thing that, by fair means or foul, could be twisted into 
oy thing objectionable, the trade unions took the matter 
° aired it in the Press, and held the Association up to 
ridicule andopprobrium. But, weak and poor as they were, 
the free labourers never wavered in their programme, and 
never knuckled under, until at last they have gained the con- 
fidence of a large number of the working men of this country 
who were merely waiting until they found a really respon- 
gible organisation which would in some measure protect them 
fom the unions. Pluck, persistency, and moderation 
have had their reward; ridicule and violence have both 
failed to kill the Free Labour Association, and to-day it 
stands out as representing a quarter of a million men who 
have for watchword the single and common-sense maxim 
that the natural law of supply and demand should be allowed 
to regulate the labour market ; no rings, no favour, and no 
intimidation. The public have at last partially recognised 
the fact that this Association is a real live factor to be 
reckoned with, but the free labourer has not yet got the 
results to which he is entitled; for, while the Government 
refuse to recognise him, even to the extent of allowing a free 
jabour representative on the Board of Trade, that large 
body of organised and unorganised non-union labour, which 
altogether represents more than four-fifths of our “ working” 
population, will never get fair play. 


WEEKLY PAY AND LOST TIME IN SHIPYARDS, 


Tur weekly pay system on the Clyde, and in other 
Scottish building districts, after about four and a-half months’ 
trial, cannot be said to have benefited the men whoagitated for 
it; and it has certainly proved, so far, to be even a greater 
source of loss and annoyance t> the employers than even the 
most pessimistic of them anticipated. Men who previously 
lost one and often two days’ work after their fortnightly 
“barst” are now found, as a rule, to be losing the same 
amount of valuable working time after each weekly pay. 
Employers and managers, with the glut of work on hand, 
feel very sore over their experiences, but, of course, 
the trial was to be for a year, and possibly matters may im- 
prove before the expiry of the period. One firm, the (irange- 
mouth Dockyard Company, has already felt so aggrieved at 
the flagrant squandering of working time that it, some little 
time ago, issued the following notice :—* After this week we 
intend to return to fortnightly pays, owing to the adverse 
circumstances resulting from the introduction of weekly 
pays, both to men and employers. We are sure that the 
men will be of the same opinion as ourselves—that the weekly 
pays have been n> benefit. Quite a number of workmen 
have expressed themselves that the loss of time since the 
introduction of the weekly pays has b2en so great that they 
are Willing to revert to the old system."’ Following upon the 
issue of this notice a men's meeting was called to protest 
against the proposed change, and the manager, who was pre- 
sent, agreed to abide by the vote of the majority of those 
present. All present declared themselves in favour of 
weekly pay! The Grangemouth Dockyard Company will, 
therefore, probably have to bear its yoke like others; but its 
action, all the same, may have done something towards 
bringing its own and other workmen to see the insane folly 
of making a curse of what was intended to be, at least, a 
benefit. But there is only too good reason to believe that it 
isnot alone on the part of the chronically unsteady and dissi- 
pated among the men that working time is needlessly lost. 
On this and kindred points some significant references were 
made by the chairman of the Palmer Shipbuilding and Iron 
Company, in the course of his speech at the annual business 
meeting of that company recently. He is reported t> have 
said that, having looked into the figures, the directors found 
that in the shipyard the men were actually losing on an 
average 28 per cent. of the time they might work. They 
were, however, not so badly off in this respect as other firms, 
thre being cases in which as much as 40 per cent. was 
wasted. The Clyde seemed much in the same position as the 
Tyne, as he had been told that 30 per cent., on the average, 
was being lost there. It was a very serious state of things 
for this country that working men—many of them of the 
highest skill and intelligence—should be so reckless with 
their resources. 
riveters could earn 153. a day, and some other classes of work- 
men about a poundaday. Yet such men deliberately wasted 
403, a waek and more by declining to earn more than a 
certain fixed income. 


DEEP PUMPING IN MINES, 


Dectman twenty-two of a panny, or less than a farthing 
per ton of water raised, is not a bad performance for deep 
pumping in colliery operations. This is the record of the 
Commissioners appointed by Act of Parliament for the public 
drainage of the South Staffordshire coalfield, in respect of 
the past year’s operations, and the Commissioners may be 
fairly congratulated on the issue. The total amount of water 
raised has been the enormous aggregate of over seventeen 
million tons, of which more than thirteen and a-half millions 

as been raised by the Commissioners’ own engines, and the 
7 : ance by private pumps and engines under agreement with 

e central authority. These facts came out at the annual 
meeting of this unique, and, in many respects, remarkable 
netting body a few days ago, when also it was stated that 

"age 08 of minerals in that portion of the drainage area 
ao ere the big pumps are at work in the deep levels known as 
‘ @ Tipton district had been 680,009 tons, showing that 
Wenty-five tons of water had been raised for every ton of 
mineral. Taking the entire coalfield over which the Com- 
ee operate, the mineral assessed for general drainage 
tates for the year aggregated somewhat over three and a- 
joe million tons, and although the output in the Tipton 
= ge alone was an increase of 100,000 tons upon last year, 
be the pumping authorities want t> make the district 
4 ie and to render the deep pumping scheme all that can 
pe esired, is a further additional output of 200,000 or 300,000 
ps: ng that the output from the Tipton district alone may 
aia & million tons annually. With this object the Com- 
nos oners are doing all in their power to encourage the 
‘allordshire mineowners to redoubled productive efforts. 


Platars could earn 253. a day by piecework, | 


A sum of £20,000 has been borrowed to improve the surface 
works by the laying down of a number of surface pumps in 
various parts of the district, to prevent the water from going 
down into the deep. But for the starting of these light 
pumps the Commissioners are waiting the commencement of 
operations by a local electrical supply company, since the 
engines are to be worked by electric power. When these 
pumps get to work a considerable economy in the present 
cost of pumping will, it is believed, be effected. Mechanical 
and mining engineers alike the kingdom over will wish for 
this dauntless mining body ultimate complete success. 
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The Guide to South Africa, for the use of Tourists, Sportsmen, In- 
valids, and Settlers. Seventh edition ; 1899-1900 edition. Edited 
annually by A. Samler Brown and (:, Gordon Brown, for the 
Castle Mail Packets Company, Limited. London: Sampson, Low, 
Marston, and Co., Limited. 1899. Price 23, 6d.—All that need 
be said of this, the seventh edition of a well-known volume, is that 
its good reputation will lose nothing by this year’s issue. 

Are Lamps, and How to Maintain them: A Practical Hand-book 


Jor the use of those having charge of Arc ao By H. Smithson 


and E.R. Sharpe. London: Whittaker and 1899, Price 1s. 
—The object of this little volume is to give the ordinary consumer 
of electrical energy advice and hints on practical ways of trimming 
and renewing arc lamps, It is clearly written, and the remarks 
on the electric circuit which form the opening chapter are such 
that the average attendant of arc lamps tals te readily able to 
follow them. Directions for trimming the following lamps are 
= :—The Brockie Pell, Crompton, Royce, the German, and the 
Jandus, 

A Dissected Model of a Direct-curvent Dynamo, with a Descri, 
tion of the various Parts, de. By Arnold Philip, Assoc. RSM, 
A. Inst. EE, BS2. (Lond.), London: George Philip and Son. 
4s, 6d. net.—This contains a clever coloured plate made up of a 
series of coloured layers, each repzesenting a section on a different 

lane of a direct-current dynamo. By means of it any one with 

ut slight m2chanical knowledge can learn exactly how such 
machines are constructed. Dzfferent metals are portrayed in 
different colours, which renders the study of the various sections 
all the easier. A considerable amount of simply-worded explana- 
tory letterpress accompanies the plate, and the whole will doubt- 
less be found useful by students and others. 

Supplement to the Engineering Telegraph Code, By James 
Stevens, M.I. Mech. E., 9, Fenchurch-avenue. 1899.—The present 
volume is supplementary to the Engineering Telegraph Code 
issued in 1892, It has been deemed advisable to present it as a 
supplement instead of making a new edition, as the latter course 
would have thrown the existing edition out of date. It is divided 
into three parts, numbered V. to VII., and contained in 162 pages, 
and has in addition a list of engineering firms and suppliers with 
code words attached, to enable a firm to be indicated in a telegram 
by using one code wordonly. Part V. contains general sentences ; 
Part VI., general plant, machinery, and accessories; and Part VII., 
prices and dimensions, We have no doubt that the supplement 
will be found a valuable addition to the criginal publication. 

Natural and Artijicial Methods of Ventilation. London: Robert 
Boyle and Son, Limited.—This small work deals in considerable 
detail with various systems of ventilation. Mechanical ventilation 
is held to be valueless, and the only method whereby anything 
approaching perfection is reached is that of scientifically employed 
natural ventilation. This, when properly used, is held to be the 
most constant and reliable. A number of conditions considered by 
the authors as being necessary for the effective carrying out the 
‘natural systen. ” are given. Some few of these are the follow- 
ing :-The vitiated air must be extracted from the ceiling ; the 
velocity of the fresh air supplied should not be more than 2ft. per 
second. Cold air inlet tubes should deliver their air at a height 
of about 5ft. Yin. from the floor, but if the air is warmed it can be 
delivered at a lower level. Hot air ventilation is, however, to be 
avoided, radiant heat being the healthier and most effective. The 
inlet pipes should be provided with regulating valves ; main ex- 
haust shafts should have at least an area equal to the combined 
area cf the inlet pipes, and all pipes should be of metal, and 
circular in shape. 

Specification: For the architect, surveyor, and engineer when 
y Half- yearly, No. 4. London: Effingham House, 
Arundel - street, Strand. — The field embraced by this issue 
appears to grow with each half-yearly issue. No. 4 contains 
over 700 pages, and we note that the compilers are alive to the 
necessity of collecting together in separate divisions all infor- 
mation, although not quite of a kindred nature, yet likely to be 
sought for by men of a particular profession. For instance, 
‘*Hygienic Engineer,” ‘‘ Roadmaker,” and a new miscellaneous 
section have been incorporated into one division, entitled 
‘*Municipal Engineer.” e note, too, that prices have been 
introduced into most of the sections, and, we are informed, are 
being rapidly prepared for the others. In the ‘‘ Engineer” 
section all the papers are new, and contain an article on 
‘* American Steel Construction,” ‘‘ Design of Underground Con- 
veniences,” ‘‘ Lime Kilns,” ‘‘ Granite Paving,” &c. There is also 
an article on ‘‘ Engineers’ Prices.” The labour involved in the 
——— of such a publication must be immense, and it is to be 

oped that it will meet with a commensurate reward, 
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By W. Perren- 
1899. Price 


By J. S. Mackay, M.A., 
. Chambers, Limited. 


A WELL-KNOWN English firm of cycle manufacturers 
has announced that next season it will p'ace an eizht-guinea 


bicycle on the market, 


MODERN STEAM ENGINE TESTS, 1888-1899. 


WE publish to-day, in three separate tables, twenty-nine 
modern experiments on compound, triple, and quadruple 
condensing steam engines. They have been arranged in 
order of merit of pounds of steam per indicated horse-power 
per hour. It would have been better and more correct, 
especially as superheated steam was used in some cases, to 
have tabulated them according to their thermal efficiency, 
but as the latter is seldom given, the first order was of 
necessity adopted. 

Table I. gives fifteen experiments on various types of water 
pumping compound, triple, and quadruple condensing 
engines, nearly all with saturated steam, and with pressures 
from 60 lb. to 200 lb. per square inch. The type of valves is 
mentioned in each case. Some of the engines have cranks 
and fly-wheels, and others none. The piston speeds vary 
from 124ft. to a maximum of 399ft. per minute, rather a slow 
speed as compared with the mill engines in Tables II. and 
III., but it must be remembered that the pumps are often 
coupled direct to the piston-rods. The total indicated horse- 
power varies from 153 to a maximum of 712; pounds of steam 
per indicated horse-power per hour from 11°52 lb. to 17°70 lb. 
including all jacket water. Heat expended in thermal units 
per indicated horse-power per minute from a minimum of 
186 toa maximum of 295. The thermal efficiency varied 
from 12 per cent. to 23 per cent. The duty will be found in 
the last column, per cwt. of coal burnt, but this is of little 
value unless the quality of the coal and its heating value are 
known. The American method, also given in most cases, 
returning the duty in foot-pounds per million of thermal 
units in the coal, seems much better and more accurate, parti- 
cularly as the heating value of the coals varies greatly. The 
duty, according to the American system, ranged from a 
maximum of 163 million foot-pounds to a minimum of 116 
million foot-pounds. 

Table II. gives nine experiments on the mill type of com- 
pound, triple, and quadruple condensing engines, all of the 
Sulzer make, and in a few cases driving dynamos direct. 
The piston speed varied from 600ft. to 855ft. per minute ; 
indicated horse-power from 373 to a maximum of 1875; 
pounds of steam per indicated horse-power per hour from a 
minimum of 10°44 to14°6. The heat expended per indicated 
horse-power per minute has, unfortunately, not been given. 
The maximum number of expansions in one case of a triple- 
encine was 33. 

Table III. Five experiments are here given, four on mill 
engines and one on an electric plant, two being compound 
condensing and three triple. The pressure of steam varies 
from 123]b. to 1661b. per square inch; piston speed from 
544 ft. to 783ft. per minute; indicated horse-power from 337 
to 1592. The pounds of steam per indicated horse-power 
per hour from a minimum of 12:1 to a maximum of 15-9. 
The thermal efficiency was 174 per cent. and 224 per cent. in 
the two cases in which it was returned. The number of 
expansions ranged from 133 to 33. 

To make accurate comparisons of these experiments, on 
the basis of pounds of steam per indicated horse-power per 
hour, it is important to remember that only those working 
with saturated steam should be selected. If it is desired to 
compare the various tests of saturated with those using 
superheated steam, the thermal units per indicated horsc- 
power per minute should be taken as the figure of merit or 
the thermal efticiency. 


THE DUNCAN AND CORNWALLIS BATTLESHIPS. 


WueEN giving in our issue of September 29th a brief account 
of the marine engineering and shipbuilding work now in 
hand on the Thames, we were unable from lack of informa- 
tion to say much in reference to the two battleships building 
at the Thames Ironworks Company's shipyard at Blackwall 
for the British Government. By the courtesy of the man- 
agement of that company we are now enabled to give illus- 
trations showing the actual progress in construction of the 
ships themselves, which together with the following brief 
description of the vessels and their intended propelling 
machinery, will place our readers au fait with all that is at 
present noteworthy in reference thereto. 

It will be remembered by those of our readers who take 
note of the increase of our Navy, that is was consequent cn 
some large additions that were proposed to be made to the 
navies of France and Russia, early in 1898, that our supple-. 
mentary Naval programme of July in that year, sanctioned 
the building of four additional battleships—now known as 
the Duncan class—two of which, subsequently named 
the Duncan and Cornwallis, were entrusted for construction 
to the Thames Ironworks Company, the same firm also con- 
tracting to supply their propelling machinery, &c. 

The principal features in the new ships, are to be high 
speed, with great stability and buoyancy, protection being 
secured by vertical side armour, 7in. thick, of Harveyised 
steel, extending over 290ft. of their length, and continued in 
gradual decreasing thickness forward to 3in. at the bows ; and 
by two protective steel decks, the turtle-backed one being 2in. 
thick, and the main deck lin. ‘The principal dimensions of 
the two ships are:—Length between perpendiculars, 405i{t.; 
beam extreme, 75ft. 6'n.; mean water draught, 26ft. 6in.; and 
loaded displacement, 14,000 tons. They have formidable ram 
stems, which are castings of cast steel, the stern and rudder 
posts, and propeller shaft brackets being castings of the same 
material. 

The first keel plates of the vessels were laid on the 19th cf 
July, and about 700 tons of material have since been worked 
into each on the blocks, the state of advancement of the two 
vessels being clearly shown in our illustrations. The hulls, 
it will be noted, are built on the bracket-frame system, with 
double bottoms, the bracket frames being carried up to the 
armour shelf. The armament of each vessel will consist of 
four 12in. breech-loading wire guns, placed in pairs in two 
barbettes plated with 1lin. steel armour, one of which is 
forward and the other aft; twelve 6in. quick-firing guns in 
casemates, with 6in. armour, eight on the main deck and 
four on the upper deck ; twelve 12-pounder quick-firers, simi- 
larly placed; and six 3-pounder guns in the fighting tops. 
There will also be four 18in. diameter submerged torpedo 
tubes. The vessels will have two masts, with one fighting 
top on each, and will be rigged in the same way as the For- 
midable, lately illustrated in our pages. 

The propelling machinery of each battleship, which is of 
18,000 indicated horse-power, will consist of two independent 
sets—in separate engine-rooms— of four-cylinder  triple- 
expansion engines; the high and intermediate - pressure 
cylinders being 33}in. and 44}in. diameter respectively, 


while the two low-pressure cylinders —one at each end of the 


| 

B99 

Teason. 

ble Nor 

Pn of a 

eet the 

enter. 

Mothers 

nts the 

Pendent 

hard. 
blon, 

Vledges 
Orpora. 

on (2), 

from 
these 
eport 

duty 
mbers, 
that 
Hed by 
tricity 
€ Con. 
rise ig 
A 
Sorily 
to do 
olun. 
| 

berty 

‘Oved 

pace 

look 
cept 
ere. 
t the 
of 

our 

will 
rical 

ght 
yeen 
dity 
out 
nd, q 
ad- 
po- 
iter 
a 
re. 
he ; 
WO j 
ge 
ed 
d 
is 
t 4 
e q 
t 
y 


378 


THE ENGINEER 


Oct. 13, 1899 


set—are each 63in. diameter, all having a piston stroke of | Up till November, 1896, the whole of the sewage was 


4ft. 


pressure piston-rod crossheads. 


Steam will be supplied to the engines cf each vessel by 
twenty-four boilers of the Belleville type, each fitted 
with an economiser, the heating surface of the gene- | 


Each set of engines drives a four-bladed bronze screw 
ag Pig diameter, and has two brass surface con- 

ensers with 9500 square feet of cooling surface, and two air 
pumps, the latter being driven off the high and after low- 


chemically treated with lime and proto-sulphate of iron, 
the effluent partly passing direct to the land, the remainder 
being first delivered on to artificial filters. The ultimate 
delivery was, as it is now, into the Pylbrook, a small 
tributary of the Thames. The land at the farm is of a 
clayey nature, and the result of two years’ working of the 
scheme was that complaints were received from the Thames 
Conservancy as to the quality of the effluent. Moreover, it 
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tanks was filled to a depth of 3ft. 6in. with coarse 
the bottom of the filter being provided with oy ball, 
drain, having a screw-down stop valve, so that the ae 
could be drawn off when required. A number of 31 
branches, 6ft. apart, were led from this 6in. drain to ae 
sides of the filter. As the sewage arrives on the site 
it passes through a revolving wire screen, which is Provided 
to intercept floating paper, the object being to preye 
this getting on to the surface of the filter beds se 
choking up the interstices between the pieces of burnt 
ballast. This matter is removed by hand-barrows and buried 
uite a small area, only some 500 square yards, having beey, 
‘ound sufficient to accommodate the total amount of solid 
matter thus removed during nearly three years’ workin 
This revolving screen is actually worked by the flow of ie, 
sewage itself. The screen is the patent of John Smith ang 
Co., of Carshalton, and it is actuated by a small Poncelet 
water-wheel. The sewage, after passing through the scree 
flows into a channel, which in some parts consists of concrete 
and in others of stoneware pipe, and which traverses the 
| disposal site, passing all the filter beds on its way, J]; 
| can be turned by means of valves into wooden trough 
| which jut out over the tops of the beds. These troughs 
| are provided with openings, at some little distance 
| apart, on eitber side, so that the sewage is to a certain 
extent distributed over the surface of the filters, The 
filters are charged to within Gin. of the surface, and the 
sewage remains in contact for a period of two hours, after 
which it is drained off by ordinary valves or by means of 
syphons made by Adams and Co., of York, and is run on to 
' the fine bacteria beds. Here it remains a further two hours 
when it is sufficiently purified to be delivered into the brook 
and to fulfil the requirements of the Thames Conservancy, 
As has already been stated, the land is of a clayey nature: go 
impervious is it that the effluent is allowed to flow in q 
channel simply cut in the clay, the upper soil being removed, 
prc, the lie of the land the fall is sufficient to permit of 
_ steps being cut at intervals in this channel. These are some 
few inches high, and are arranged so that the sewage on 
flowing over them may become aérated. This effluent js 
without smell, and samples kept for a lengthy period evince 
no signs of putrefaction, and in some cases contain green 
vegetable growth. 

There are in all eight fine-grain bacteria beds, six of these 
being of 77§ square yards area, one of 465} and one of 684+ 
square yards. Their depth is from 2ft. 1}in. to 2ft. 1lin. Their 
composition varies. For instance, one of those of small 
area has 24in. of burnt ballast, 5in. of pea gravel, and din. of 
coarse gravel. Another has 8in. of ,°,in. coke breeze, 13in, 
of coke breeze over ,',in., 5in. of extra coarse sand, 
4in. pea gravel, and Sin. of coarse gravel, and soon 
with varying substances. The smaller of the two larger beds 
is made up of 10in. of coke breeze which has passed throvgh 
a gin. mesh, and 22in. of burnt ballast rejected by a gin, 
mesh. The filter of the largest area has 4in. of coke breeze 
and 29in. of burnt ballast. 

The final effluent is withdrawn by ordinary valves. It is 
practically colourless. The total capacity of all the fine 
beds is 39,697 cubic feet; the average quantity treated at 
one charge, supposing all to be in operation, is 77,862 gallons, 
| The percentage of effluent at each charge to the total capacity 
' of the filter, is 31°38, and the average quantity of effluent 

treated per cubic yard of filtering material per day of 
twenty-four hours, charging three times, is 158-8 gallons. 
The coarse-grain filters are charged three times a day, an 
interval of rest of not less than two hours being given each 
' filter after its being emptied ; and there is also one week's 


economiser tubes 14,900ft., or a total of 43,260 square feet of N° 10 clear rest in every four. Since the first bed was formed, 
heating surface, the total grate surface being 1375 square three other precipitating tanks have been converted into 
feet. The boilers will be worked at a pressure of 300 1b. per bacteria beds, at a cost of about £45 each. Another bed 
square inch, reduced at the engines to 250 Ib. has also been constructed. This has simply been made by 

The estimated speed to be attained by each of the vessels oe digging a hole in the clay, burning what was taken out, and 
on an eight-hours’ trial with open stokeholds, or under SN replacing the burnt material. This is said to answer perfectly, 


natural draught, is 19 knots an hour—a speed exceeding any 
ever yet reached in any previous battleship in the Royal 
Navy ; the expected speed at sea in smooth water, and with 
a clean bottom, being 18 knots. At the vessels’ normal load 
draughts the coal stowage will be 900 tons, but bunker room 
will be provided for 2000 tons. The time limit for the entire 
completion of the vessels, ready for sea, from the date of 
contract, is three years. 


SUTTON SEWAGE DISPOSAL WORKS. 


We have recently had an opportunity of inspecting the 
sewage disposal works of the Sutton, Surrey, Urban District 
Council. Our readers will doubtless be aware that a bacterial 


process has been for some time in operation at these works, | 
and we propose in this article to give some idea as to the 


results obtained and the manner of obtaining them. Detailed 
descriptions of the works in a slightly less advanced stage to 


that which now exists have already appeared elsewhere, so 


that no useful purpose would be served in going minutely 
into them on the present occasion. 
confine ourselves to mentioning the most striking features of 
the installation and the recent additions, so that the results 
obtained may be the better appreciated. The annual report 
of Mr. C. Chambers Smith, the engineer and surveyor to the 
Council, lies before us as we write, so that every reliance may 
be placed upon the accuracy of the following information :— 


We shall, therefore, | 


The area of the urban sanitary district under the jurisdic- | 
tion of the Council is 1835 acres. The population at the last | 


census (1891) was 13,900, while the present population is | 


estimated at 16,500, the number of inhabited houses being 
2687. The sewers in use are worked on the separate system, 
rain water being run into separate sewers and never reaching 
the sewage works. There are two main outfalls at the 
works—the high-level sewer, which is 2lin. in diameter, and 
the low-level sewer, which is 15in. in diameter. There is a 
difference in level between the inverts of these sewers of 33ft. 


| 
| 


Flushing is brought about by means of fifty tanks, but the | 


quantity of water used is not very 
306,000 gallons during the year. Deodorisation is also 
effected in the flushing tanks by the application of m: 


large, only amouniting to | 


Fig. 1i-SUTTON SEWAGE WORKS 


cost £7 per week to press the sludge into cake. There was 
no demand for it, only £3 15s. being obtained for the total 
amount produced during the whole year ending 31st March, 
1895. 

It was this combination of circumstances which eventually 
led to the adoption of bacteria beds, and Sutton claims to have 
led the way in installing this system. Acting under the 


Coarse Grain Bacteria Tanks 


Channel 


valves 


JEL 


| on account of the nature of the soil. There is also a filter made 
‘on the Ducat principle, with the sides formed of small drain 
pipes, but we are informed that so far this has not given the re- 
sults which were anticipated. Numerous experiments have 
| been made, continuing over a considerable period, to ascertain 
| the adaptability of various materials for treating crude sewage 
| as filtering media. Chalk, blue roofing-slate, roofing tiles 
and ballast, and broken road-repairing granite, have all been 
tried. The results of the experiments went to prove that a 
large variety of materials may be used with successful results, 
| thus enabling any district to use such substances as can be 
' obtained locally. It is to be observed, however, says Mr. 
Smith in his report, “that porous coarse-grained materials, 
such as coke and burnt ballast, effect a greater degree of 


Fine Crain Bacteria Tanks 


Efrfriuent Main 


anga- 
nate of soda (1 in 500) and sulphuric acid (1 in 400) to the. 
water. 

The works were constructed in 1891-3. The actual area | 
of the land acquired is 28 acres, but only 18 of these are | _ é Bees , h as 
capable of being utilised. The average daily flow of sewage advice of Mr. W. J. Dibdin, two fine-grain bacteria beds, | purification than fine-grained impervious material, suc 
delivered at the works is 500,000 gallons. All of this arrives having an area of 1150 square yards, and a capacity of 166,000 | granite, slate, &c.” tiie 


on the site b avitation. The high-level system brings | gallons, were construc in 1895-6, and sewage, after bein Appended to the report are some interesting tables, 
is ch what done by the filters has been ever 
since they have been in operation. One of these relates 
to the coarse-grain filters, and gives their capacity and the 
the four beds first formed 
been at work long enough 


Section 
Fig. 2—-FILTER BEDS AT SUTTON 


380,000, and the low-level 120,000. This latter amount is | chemically treated, was run on tothese. In November, 1896, 
pumped up to the level of the higher sewer by means of two | 
pumps, driven by 8 nominal horse-power gas engines. Each 
pump can raise 20,000 gallons of water per hour to the neces- 
rary height— 33ft.—through 660ft. of Tin. rising main. 


again acting under Mr. Dibdin’s advice, the Council went 
still farther and constructed a coarse grain bacteria bed for 
the treatment of the crude sewage. This bed or filter was | quantity of sewage treated. Only 
' made as follows :— One of the original chemical precipitation | are dealt with, the fifth not having 
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Jace in the report. Each bed has an area of | 
to find dre yards. Various depths of material have been 
. ed, the material in each case being burnt ballast rejected | 
a gin. mesh, though in one instance there is some finer | 
erial at the bottom. Three feet six inches was the depth 
begut with in No.1. This was increased to 5ft. 3in., 
decreased again to 
5ft. Bin. of material. No.3 has been reduced to 4ft. 1}in., 
and the tendency would seem to be to reduce the depth to | 
gomewhere about 3ft. Gin. The total capacity varies, of | 
with the depth from something under 6000 cubic feet | 


under 9000 cubic feet. The average quantity of | 
sewage treated at a charge is about 23 per cent. of the total | 


capacity. From November, 1896, to March 31st last, there | 
were a total of 5641 charges, and the total number of filter | 
days, that is to say, the total number of days had one filter | 
oaly been at work was 2481. The average number of charges 
per filter per day was 2°27, The total number of hours 
during which the filters were worked was 23,508, and they | 
rested during 36,022 hours. The total quantity of sewage | 
treated was 64,891,560 gallons, being an average of 111,827 
gallons per day. The average quantity treated per cubic 
ard of material per day was 91°7, and the total amount of 
sludge of 90 per cent. moisture destroyed on the basis of 
5) grains per gallon amounted to 2272 tons. 

4 further table signed by Messrs. Dibdin and Thudichum | 

ives detailed analyses of the effluents from the coarse and 

fine grain bacteria beds and of the crude sewage. This is of 
great interest, but is unfortunately too long to give in detail, 
und a few extracts must suffice for the present purpose. 
During 1898 samples were taken in eight of the’ 
months. ‘The sewage on each occasion had an alkaline 
reaction of varying intensity. The average chlorine 
was 641 grains per gallon ; free ammonia averaged 6°21, 
and albuminoid ammonia 0-380 grains per gallon. The 
oxygen absorbed at once was 0°97, and in tour hours 3°517 | 
grains per gallon. The total suspended matters were 67°2 
grains per gallon, of which 45:7 were volatile, while the dis- 
solved solids totalled 56°1 grains per gallon, of which 18°7 
were volatile. On coming away from the first filter, the 
general reaction was faintly alkaline, and in only one instance 
was there an acid reaction. Chlorine had increased to 6:84, 
free ammonia and albuminoid ammonia had decreased to 
4-21 and 0°213 respectively ; oxygen absorbed had decreased | 
t) 0°37 and 1°839 at once and after four hours respectively ; 
nitrogen, as nitrites, was 0°028, and as nitrates 0°050; sus- 
penied matters had decreased to 6°5, of which 4°9 were 
volatile, and dissolved solids had increased to 58°5, of which 
16'8 were volatile. On coming away from the fine beds the 
chlorine was 6°54; free ammonia had again fallen to 0°85 | 
and the albuminoid ammonia to 0°059. No oxygen was 
absorbed at once, and only 0°578 after four hours. Nitrites 
remained as in the effluent from the coarse beds, while 
nitrates had increased to 2°123. There were no suspended 
matters, but the dissolved solids had increased to 65:3, of 
which 16°7 were volatile. All the figures given are in grains 
per gallon. The appearance of the final effluent was always 
“clear,” and generally “clear and bright.” The odour was 
in the majority of cases “nil;"’ twice it was ‘slightly | 
earthy,” and once “faint.” These figures speak for them- 
selves, and require no comment from us. 

As regards cost of treatment there has been a marked 
saving. For the year ending March 31st, 1895, during which 
there was chemical treatment and broad irrigation, the cost 
of treatment plus the expenses of the farm—about which we 
shall speak later on—amounted to £1207 6s. 3d. The receipts 
from the farm and from the sale of sludge were £117 7s., 
leaving a net cost of £1089 193. 3d. The number of gallons | 
of sewage treated were 69,888,000, and the average cost per 
million gallons was £15 11s. 11d. As against these figures, 
the cost of purifying the sewage during the year ending 
March 31st last was £578 2s. 1d., and the farm expenses, 
owing to increased crops, were £427 193. 2d., together 
£1006 1s. 3d. The farm, osiers, and hay produced £384 19s. 4d., 
leaving a net cost of £621 1s. 11d., this being a net saving of , 
£468 17s. 4d. Moreover the amount of sewage treated was | 
157,164,000 gallons, consider- 


The operations are absolutely automatic and without move- 
ment. The use of the controlled syphons makes it possible 
for a filter bed to stand full for any desired interval of time, | 


and then discharge autcmaticaily. These syphons depend | Field’s at East Greenwich, which was one of the first of the 
for their action upon the escape of air from within. A ball | Cowper-Coles system to be erected, has been re-arranged 
I ¢ but | float attached toa plain through-way valve on the escape | recently with a view to increasing its efficiency. Fig. 1 isa 
Tain. Nos.2, 3, and 4, all started with | pipe allows of this, the float being set to lift at top-water photograph of the plant as it is now being worked; it is chiefly 


Fig. 1i—ELECTRO GALVANISING PLANT 


level. An outer dome, called the air dome, is placed over 

the syphon and float, to which entry of water can take | 
place only as the air contained therein is displaced. The | 
escape of air thus displaced is through a small stop-cock. | 
The interval occupied in this escape, and the consequent 

entry of liquid within the dome until the level of float is | 
reached, is the time during which the syphons will stand | 
with sewage around them. The moment the float is moved | 
the syphon starts and discharges the contents of the bed. 
The syphons may be set to stand for any period from a- 

quarter to four hours. 


BRISTOL DOCK DEVELOPMENTS. 


At a meeting at Bedminster held this week an important 
statement was made by Mr. Edward Parsons, a member of 
the Bristol Docks Committee, with regard to the circum- 
stances under which the Committee have decided to recom- 
mend the Council to proceed with the scheme for enlarging 
and improving Portishead Dock. It will be remembered 
that some months ago this scheme was brought forward as a 
“makeshift.” It was proposed to lengthen the lock and 
improve the dock at a cost of £350,000. But this was thrown 


ably over twice what there was 
in 1895, and the net cost works 
out at £3 19s. per million 
gallons, 

There is a total of 18°65 
acres of land under cultivation. 
The greater portion of this can 
be irrigated direct from the 
filters. The most noteworthy 
crop is that of peppermint. 
Of this there were four acres 


Section. 


She Series. 


during the period covered by 
the report. This year two more 
acres were cultivated with 
this herb, Osiers occupied 
2°25 acres; cabbage, 2°0 acres; 
rye and tares, 5°0 acres; rye 
and clover, 2:0 acres; and 3°4 
acres lay fallow. The cultiva- 
tion of peppermint, which was 
commenced in 1896, has been 
attended with very satisfactory 
results. It is thought at 
Sutton that its cultivation on a 
sewage works is probably 
unique. It is planted in the 
end of April or beginning of 
May, and is usuall: ready for gathering in the first week of 
August, The yield last year was 119 lb., or 29 1b. 14 0z., 
per acre, which produced a revenue of £145 15s. 6d., or 
_ 83. 103d. per acre. The cost of distillation was equiva- 
rey to £4 8s. 9d. per acre. Our illustrations show a plan of 
€ works as they now exist, and also the construction of the 
ter beds, 
Pee: give also an illustration of the arrangement usually 
adopted by Adams and Co., and which has been modified to 
4 certain extent at Sutton to meet the conditions. Both the 
ge feed and the syphon were made by this firm. 
~ € automatic feed consists of a simple cast iron trap. 
is draws its supply from the sewage channel, the sewage 
passing through to the filter bed only when the air pipe con- 
paar has a free outlet, i.c., when it is not immersed in 
a Sewage rises in the filter bed, surrounds the dome 
5 ed to air pipe, and forces the air from within to enter 
a eed, preventing, by pressure of air, the further passage 
ere through it. The dome may be placed in any 
at . bed, and may shut off a supply to that in which it is 
” ve! or to another. Thus the discharge of one bed will 
* Ock the feed to another, whilst the filling of a bed will 
ut off the supply to another. 


Fig. 3-ADAMS AND CO.'S SEWAGE BED 


| over for various reasons, one being that ships would not use 


the dock. It was resolved to appoint a Dockisation Com- 


mittee on which members were especially appointed to join | 
the Decks Committee, and were asked to report upon a> 
scheme of dockisation. According to Mr. Parsons, it appears — 


that although the dockisation scheme is generally favoured, 


yet something had to be done in the meantime to secure a_ 
projected mail steamer service for which there was not at 
present accommodation. The dockisation scheme will, it is | 


said, require seven or eight years to accomplish, while the 


enlargement of the Portishead Dock can be carried out in 


' about three years. 
| Tue French military authorities are said to be con- 
| sidering the merits of a new weapon called the pistol sabre. This 
| is an ordinary sabre provided with a small fire-arm lodged in the 
| hilt. On encountering a resistant surface the blade recedes and 
discharges the pistol, a recoil of about a tenth of an inch ree 4 
sufficient for the purpose. The shot will, it has been ascertained, 
penetrate a steel breastplate. It is expected that the new weapon, 
which weighs only one-third more than the ordinary sabre, will 


| prove serviceable, particularly in engagements between bodies of | 


| cavalry. 


ELECTRO-GALVANISING BOILER TUBES. 


Tur electro-galvanising plant at Maudslay, Sons, and 


used for coating Belleville boiler tubes. The regenerating 
tank can beclearly seen in the centre with a platform near 
the top, which is used when re-charging the filter beds. 

The Cowper-Coles system of electro-zincing consists cf 
using zine dust for regenerating the electrolyte with either 
soluble or insoluble anodes. Thecirculation of the electro- 


Plan 
Fig. 2-METHOD OF GALVANISING TUBES 


lyte is effected in the following manner :—The solution which 
contains most free acid, and which rises to the top, flows over 
a wooden sill placed in one corner of the zincing tank, into 
an overflow, from which it gravitates into a compressed air 
tank, when air is blown in and the solution forced up into 
the regenerating tanks. A non-return valve is placed in the 
pipe connecting between the overflow tank and the com- 
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pressed air tank. The supply of air to the compressed air 
tank is regulated by means of a three-way cock actuated by 
a float placed in the regenerating tank in such a manner 
that when the air is cut off from the compressed air tank, it 
is blown through the solution in the zincing tank, thus 
keeping it agitated. The zinc dust is placed in the regenerat- 
ing tanks on wooden grids covered with cocoanut matting : 
and is mixed with finely divided coke or sand. The 
regenerated electrolyte enters at the bottom of the zincing 
tank at the opposite corner to which it is drawn Off: 

Fig. 2 shows the method adopted for zincing tubes 
inside and out. This arrangement is employed for the coat- 
ing of Belleville boiler tubes, the weight of zinc per square 
foot being 1}¢z. The tubes, during the process of zincing, 
are occasionally given a turn by means of the handle A 
shown at the top of the suspension bar. The nut B is 
removed to allow of the tube being placed over the internal 
anode C. The external anode is marked F. 


CONTRACT OPEN. 
NORWEGIAN STATE RAILWAYS, 

TreNpeERs are invited for the supply and delivery of about 
700 tons of steel rails and fish-plates, in accordance with the 
sketch given below, and will be received at the manager’s 
office, Styrelsens, Expedition Kontor Statsbanerne, Chris- 
tiania, up to 7 p.m. on Wednesday, the 18th inst. Receipts 
will be given for all tenders handed in, and no responsibility 
will be accepted for tenders handed in without obtaining 
such receipt. Right is reserved to accept the whole or part 
of any tender, or to reject all. The rails are to be to the 
section shown, from which two sets of well-finished brass 
templates—M and F—must be made by manufacturers. These 
templates are t> be submitted to the imspecting cngineer 


arrived, in the best interests of all, when the Government, 
without further delay, should initiate such legislation as 
would afford fair and adequate protection from the unmanly 
and un-English coercive tactics to which the overwhelming 
majority of workpeople unconnected with trade unions are 
and have been too long subjected. Reference was made to 
the Atbara Bridge and to the ordering of locomotives from 
America, both of which were due to the restrictions put upon 
labour in this country by trade unions. 

During the congress a number of resolutions were sub- 
mitted. One referring to the trade union bias of the Board 
of Trade correspondents; and the congress on behalf of the 
overwhelming preponderance of non-union labour throughout 
the country urges that a representative of free labour should be 
added to the Labour Department, so as to inspire confidence 
among non-union workmen and the employing interests, A 
second resolution was adopted protesting against the restric. 
tion of labour as in the eight-hours day ‘as economically 
unsound, as an unwarrantable interference with individual 
liberty, and as tending to harass and restrict the development 
of our national industries.” It was further resolved that the 
congress call the attention of engineering employers of labour 
to the fact that notwithstanding the strike settlement of 
1898, non-union workmen are systematically boycotted and 
interfered with, to their own discomfort and to the detriment 
of labour, by trade union workmen, and that, with an evident 
object, this isin many cases covertly or openly encouraged 
by foremen, who were out on strike but have been reinstated, 
and are otherwise in connection with trade unions. 

Resolutions were also carried protesting against municipal 
trading and against industrial legislation on the lines of the 
Steam Engines and Boilers (persons in charge) Bill, which 
it is contended will act prejudicially in the creation of a 
monopoly for a small section of higher-class labour, to the 
detriment of industry in general. Most of the resolutions 
submitted met with an exhaustive discussion, and although 


some of the speakers might with advantage have cu tailed 
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RAIL AND FISH-PLATE FOR NORWEGIAN STATE RAILWAYS 


appointed by the engineer-in-chief of the Norwegian State 
Railways, and approved by him before the rails are com- 
menced ; one set of templates to be considered the property 
of the Norwegian State Railways, and to have those letters 


engraved thereon, also the maker’s name, date of manufac- 
ture, and weight in kilogrammes per metre, the standard 
weight of rails to be 29°76 kilogrammes per metre; this 
weight may vary 1 per cent. below to 2 per cent. above the 
standard weight, but only up to 1 per cent. over weight 
will be paid for. To ascertain that these conditions are 
fulfilled, the inspecting engineer will select a certain number 
of rails, which shall b2 weighed singly in his presence. The 
standard length of rail is to be 10°00 metres, with an allow- 
ance of 3 millimetres above or below. Each end of every 
rail must have two belt holes drilled accurately to drawing ; 
every rail to be marked with manufacturer's name in letters 
at least 25 millimetres in height. 

Rails to be of best steel by the Bessemer process, from pig 
iron of hematite ores; or, if made of basic steel, by the 
Darby carbonising process. 

Name of rolling works and method of manufacture of 
materials to be stated in tender. Prices to be, per 1000 kilo- 
grammes of rails and fish-plates ‘‘ex-ship’’ at place of dis- 
charge. The railway is not bound to receive more than 
200 tons of rails per working day. 


THE FREE LABOUR CONGRESS. 


THe seventh annual congress of the National Free Labour 
Association was held in the Memorial Hall, Farringdon- 
street, London, on Monday and Tuesday last, and was 
attended by delegates from all parts of the country. Mr. 
John Chandler was elected general president. The annual 
report of the Executive Council states that gee | the past 
year the Association had been called upon in the case of 
twenty-six strikes and disputes, in all of which the differences 
have been successfully arranged by the only method known 
to the Association as being business-like and econcmically 


sound—the law of supply and demand in the labour market. | 
On this basis employment was found for 5769 workmen | 


willing to accept the current rate of wages with which others 
were dissatisfied. The total registered membership of the 
Association is now 253,501. During the same period 279 
employers have made application to the Association for work- 


men, a good proportion of these applying for labour from | 
time to time as required by them, and arrangements have | 


been made with thirteen large engineering firms to supply 
them entirely with non-union labour. 

In his opening address the President said the chief point 
on which he had to congratulate the Association was that 


the principles on which it was founded, having become better | 
and more widely understood, had now attained almost | 
unanimous assent and approval. This progress had been ° 


realised in spite of trade unionism. Happily the wild and 


reckless teachings of the disturbers and would-be destroyers | 
of British trade and commerce had been disregarded by the | 
great mass of the people. He asked if the time had not now | 


their remarks and put them in a more lucid form, it was 
apparent throughout the debates that the members were 
thoroughly acquainted with the subjects brought forward. 
That there is considerable vitality in the Association is 
obvious from the fact that larger and more commodious  ffice 
accommodation has had to be taken at 5, Farringdon-avenue, 
London, E.C. 


OFFICIAL TRIALS OF THE SHIKISHIMA. 


On May Ist, 1897, the first plate of the keel of this vessel 
was laid, and within twenty-nine months—notwithstanding a 
six months’ delay in the delivery of armour, armament, and 
engines, due to the unfortunate engineers’ strike—her trials 
have been completed to the entire satisfaction of all parties 
concerned. This probably constitutes a record in the history 
of battleship building, and the fact that a war vessel of some 
15,000 tons displacement and 19 knots speed can becompletely 
built, equipped, armoured, armed, and engined in a little 
over two years, speaks volumes for British methods. _ The 
vessel having been dry-docked at Portsmouth, and her bottora 
having received its final coating of anti-fouling composition, 
on Tuesday she left that port for Torbay, to run an eight-knot 
course in deep water. 

The Thames Ironworks Company was represented by 
Mr. A. F. Hills, the chairman; Mr. G. C. Mackrow, the 
company’s naval architect ; and Mr. Clement Mackrow, the 
shipyard manager. Mr. Robert Humphrys and Mr. Soper 
represented Humphrys, Tennant, and Co. Lieut. Boyle and 
Mr. Bourne represented Sir Wm. Armstrong, Whitworth, 
and Co. 

The Japanese inspecting officers are Admiral Matsunaga, 
Constructor General Sassow, Captain Kurobe, and Com- 
mander Kondo. Captain Miyoshi 1s appointed to take charge 
of the vessel for the voyage out, with Commander Ikevaka 
and other cfficers. 

The engines worked very well during the whole of the time, 
indicating upwards of 15,000-horse power on the measured 
distance, whereas the contract with Humphrys, Tennant, and 
Co., was for 14,500, and she attained a mean speed of 
19°023 knots at slightly over her load draught of 27ft. 3in. 
She turned a complete circle in 3 minutes 16 seconds, heeling 
only 5 deg., her rudder being put from hard over to hard over 
in 16 seconds, again demonstrating the value of the Cameron 
gear, actuated by Brown and Co.’s telemotor gear. 

Her auxiliary armament was tested with satisfactory results 
on her way round from Portsmouth, but not the slightest 
sign of weakness was discovered anywhere, and not a single 


| pane of glass was broken. However, the four 12in. guns have 


yet to be fired, which will, of course, test her construction 
more thoroughly. The ship has been illustrated and very 
fully described in our impression for November 4th, 1898. 


In connection with the present South African situation 
the British Government has chartered 101 vessels, of 472,241 tons 


gross, 


MANCHESTER GEOLOGICAL SOCIETY, 


Ar the annual meeting of the Manchester Geologica] ¢.; 
held on Tuesday, Mr. W. 8. Barrett, who is well octet 
tion with the Lancashire coal trade, was elected president { ~ 
ensuing year, The annual report of the Council, which. _ 
adopted by the meeting, showed a net pe of one member dy, _ 
the year, the society now consisting of eleven honorary, ten Tie 
and 213 ordinary members, making a total of 234. The Co Me, 
regretted to record the death of their president and treasurer, M.. 
Clegg Livesey, who at various times had held every office in th" 
society, and whose long and valuable services were highly q ag 
ciated. Other losses by death included that of Mr. Samson” 
side, a vice-president Mr, Thomas Livesey, Mr. John Iles. arj 
M. Brogniart, an hon, member. » and 

Mr. Barrett, in his presidential address, offered some interestj 
comments upon the mining industry, from which I have made the 
following abstract :—After referring to the great progress that h H 
been made in securing increased safety in the working of tine 
Mr. Barrett remarked that the colliery proprietors of Laneashins 
and Chesbire, at any rate, might claim to have had an important 
share in the good work that had been done as regards increased 
efficiency and diminished danger ; indeed, in this respect th 
county of Lancashire had not only been in advance of ys 
parts of the kingdom, but in advance of Parliament itself 
and very many colliery owners had voluntarily adopted 
safety appliances before such arrangements had been opel 
legislated on. He ventured to think that mining in th, 
future would tax even more than in the past the skill of 
mining engineers, and possibly the pockets of coalowners, The 
mines that had to be worked were deeper than those on which 
our forefathers expended their capital and energies, and not on! 
would that increased depth require greater skill and economy, but 
the difficulties in getting down to the mines, in many cases throv h 
heavily watered strata, would be proportionately increased, Tho 
society’s transactions, and those of a very recent period, gaye 
evidence of how these difficulties had in the times in which they 
were living, been overcome. He had no fear that valuable mines in 
the United Kingdom would remain permanently unworked through 
lack of skill and enterprise. There had been in past years some. 
thing like an oratorical competition amongst presidents of mining 
institutes with rd to the so-called eal dubandiien of our coal- 
fields, and nodoubt they were diminishing ata very much greaterrate 
than would have been deemed possible even a few years back, An 
output of over 200,000,000 tons per annum was a substantial 
diminution of our stores of coal, but he was by no means qa 
pessimist in this matter, and was of opinion that some few centuries 
would 1 before the coalfields of the United Kingdom would 
enter on the downward grade so far as the supplies were concerned ; 
nor had he any sympathy with proposals for restricting the out- 
put of coal, or putting a tax on its export. 

After expressing his gratification at the better feeling that 
now existed between employers and employed in the mining 
industry, which was more likely to grow than had been the case in 
times past, and which was conducive to an improved state of things 
all round, Mr. Barrett observed that it was perhaps a matter for 
still greater satisfaction that more had been done in the matter 
of special mining education in Lancashire than in any other county, 
It was important alike to efficiency and safety that both the officials 
and working element at collieries should have the opportunity of 
scientific training. The amount of this training cli of course, 
vary, and while those who had to fill responsible positions would 
receive it in a higher degree, it was most important that the work. 
men should enjoy it to some extent, more especially as many of 
those holding high positions at collieries had risen from the ranks, 
In that immediate district he was glad to know that every effort 
was being made to place scientific training in mining matters ona 
thoroughly satisfactory a and that in Wigan, the centre of 
the West Lancashire coal trade, operations had been commenced 
for the erection of extensive and elaborate buildings, suitable for 
mining and technical schools, and that there was every reason to 
believe that at the commencement of the twentieth century the 
officials and workmen in the Lancashire coalfields would have 
available a mining and technical school equal to all requirements, 


CATALOGUES. 


The British Thomson-Houston Company, Limited.—Ilamphlet 
describing artificial illumination by means of enclosed arc lamps. 

Alldays and Onions, Birmingham. Illustrated catalogue of 
Improved Fans, 1899-1900.-—-In addition to particulars and admir- 
able illustrations of fans, the book contains some memoranda 
which will be found worth retaining by engineers. 

Mather and Platt, Limited, Manchester. Engine Catalogue.— 
This pamphlet describes the marine type of engine made for 
some years past by this firm, and which is said to be ‘specially 
suited for various classes of work.” Illustrations are also given 
of an enclosed type of high-speed engine suitable for electric 
lighting purposes, 

William Grice and Sons, Limited, Birmingham. _ Illustrated 
catalogue of the Birmingham gas engine.—This engine is said 
to be alone on the market in having the water jacket, liner, and 
valve chamber separate from one another. The advantage claimed 
for this feature is that, in case of accident, the user can replace 
the defective part at a small cost, 

John J. Royle, Dalham Engineering Works, Manchester, _IIlus- 
trated catalogue of Royle’s patents for steam users.—The contents 
of this book are divided into four sections, as follows :—Steam 
traps aid dryers ; reducing valves ; miscellaneous ; and the Row 
tube, and its application to feed-water heaters, evaporators, con- 
densers, kettles, and radiators. The book is strongly bound, 
nicely illustrated, clearly printed, and well indexed. 

Jessop and Appleby Bros., Leicester. Illustrated catalogue 
relating to cranes and hoisting machinery operated by steam, 
electrical, hydraulic and hand power; steam engines and 
boilers, pumping machinery and contractors’ plant. — This is 
one of the neatest little catalogues that have come under our 
notice. In addition to prices and particulars of the above, there 
is some tabulated information of considerable use to engineers. 
The Trusty Engine Works, Limited, Cheltenham. — Illustrated 
gary describing the well-known Trusty gas and oil engines — 

e note that the manufacturers, having in view the desirability of 
supplying engines capable of being converted, without unnecessary 
delay or expense, from gas into oil, or vice versd, manufacture the 
Trusty engines on these lines, and will supply all necessary dupli- 
cates for this conversion. The parts being strictly to gauge, the 
change can be effected in a short time. 


Tue sewerage scheme for the districts of Walsall Wood, 
Shelfield, High Heath, and Clayhanger, within the area of tho 
Brownhills Urban District Council, have just been completed at a 
cost of £11,952, Mr. Herbert Holloway, of Wolverhampton, was 
the contractor. The population served is about 6000, and the 
major portion of the sewage is delivered on to the present sewage 
farm at Clayhanger by gravitation, The farm is laid out for broad 
irrigation, with a small area on the principle of intermittent sci 
filtration for the district of Clayhanger. ‘The sewage 1s screened 
at the various outlets to the farm. e sewage from the Shelfield 
district, with a population of about 1200, is pumped direct on the 
sewage farm, an engine-house being constructed at the ‘“ Mcss- 
pits” with oil engines and three-throw pumps in duplicate. ‘Ihe 


engineer to the scheme is Mr, H, Bartram Nichols, A.M.1.C.E. 
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and convenient source of motive power, the oil or 
e has now become a very important and necessary 
tion with various classes of farm work, 


Asa simple a 
trohum engin 
foiture in connec 


checked at the end of the trials, The quantity of oil consumed 
by each engine was ascertained by weighing on a machioe that | 
had been carefully calibrated. In all cases the weighings, | 
measurements, readings, &c., were checked to prevent errors, | 
Description of trials, —A commencement was made about 11 a.m., | 
July Ist ; all the exhibitors were able to start, except R. Stephen- | 
son and Co, and R, Cundall and Sons, ‘The latter firm was | 


| The weights used for the dead load on the brakes were also which was already on the ground. This alteration necessitated 


a somewhat later start, and the duration of the full-power tria! 
was not quite so — as with the other engines. R. Stephenson 
and Co.’s engine had been erected with the cylinder projecting 
beyond the shed, and on account of the heavy rain prevailing 
during the first day of the trial it was found exceedingly diffi- 
cult to start—in fact, no satisfactory run was made until the 
second day. 


TaBLe I,—General Dimensions and Particulars of Ol Engines entered for Trial. 
| Crossley Bros., Campbell Gas | Campbell Gas R. Steph Blackst and | Blackstone and | Blackstone and | Tangyes, Ltd., Pullock, Whyte, R. Cundall and 
hibitor, and description of Openshaw, Engine Co., , Engine Co, jand Co., Newcas-| Co, Stamford. Co., Co., Stamford Birmingham. and Waddel, Nens, Shipley. 
“Campbell” | “ Campbell.” “ Rocket.” | “Blackstone.” | “Blackstone.” “ Blackstone.” Globe.” 
Declared brake hors2-power .. ..| 16 20 13 5 | 8 14 174 10 8 
piameter of cylinder, inches... 10 12} $4 7 6 7 10 8} 
stroke, inches s+ 18 21 18 12 12 14 18 16 18 
Revolutions per minute, declared 180 190 20 240 240 220 200 200 220 220 
Weight in cwts... ++ + 634 100 65 17} 25 82} 70 724 50 36 
Diameter of fly-wheel oft Gin. 5ft. Gin. 5ft. 4ft. din. 3ft. din. 4ft. Gin. 5ft. 6in. 5ft. ft. 4ft. 6in. 
10ft. Gin. x 5ft. 11ft. Gin. x 7ft. O9ft. bin. 6ft. 7ft. 3in. x 4ft. 6ft. bin. x 4ft. Sft. x 4ft.3in. | 1Oft. x 5ft. Sin. | 10ft. Gin. x 5ft. 8ft. x 3ft. din. 
Floor space occupied | éin. 
Price complete.» | £185 £280 £178 £60 | £91 15s. £117 | £166 158. £168 £130 £105 
| Any kind of | Russolene, Brox- Russolene, Brox- American, Russolene, or | Russolene, or | R 1 or |R 1 Royal Royal Daylight, Royal Daylight, 
( | petroleum oil of | burn, Young's, burn, Young's, |Russian, or Scotch} Royal Daylight. | Royal Daylight | Royal Daylight. Daylight, or Broxburn, or any other 
Description of oil stated to be} | about ‘8 sp. gr. American American oil weighing | Scotch “‘Oak- Young's, or other’ petroleum of 
| and upwards. ‘Water White,” ‘ Water White,” from 7} Ib. to | bank.” h oils. 
= | or Royal Day- or 8} Ib. per gallon. jensity. 


Daring the last few years the construction and mode of working | 
of oil engines have been greatly simplified, and at the present day 
the majority of these very useful motors require no more skilled 


attendance than is required in the case of any ordinary farm steam | 


engine. Of course, in order to obtain the most satisfactory results, 
it is equally important in the two cases that the attendant should 
be thoroughly conversant with the chief details in connection with 
the principle of action of the engine under his charge. All owners 
of engines—steam, gas, or oil—should assure themselves on this 

int, otherwise the results may be far from satisfactory. It is, 
perhaps, hardly necessary to add that strict attention should be 

id to the cleanly maintenance of the engines, 

There is no doubt that after taking into account the cost and 
carriage of fuel, superintendence, &c., the oil engine is a cheaper 
source of power than the steam engine for ordinary work on a 
farm ; an oil engine can be started at a moment’s notice, and the 
fuel is only consumed while the power is actually being given off. 
Io order to afford the members of the Highland and Agricultural 
Society an opportunity of becoming better acquainted with the 
working and construction of some of the various types of oil 
engines now before the public, the directors decided to conduct a 
special trial of these motors in connection with the Edinburgh 
Show. 

The Society reserved the right to test the power and working of 
each engine as considered desirable, also to make notes and 


observations of the same for incorporation in an official report of | 


the trials, The Society provided space in the showyard, free of 
charge, to exhibitors submitting engines for trial. No awards 
were made, and the trials were arran so as to test the engines 
under their ordinary working ~-conditions. No stipulation was 
made as to the size of —_ to be entered for trial, as it was felt 
that the exhibitors would, under the circumstances, naturally 
supply an engine to suit the requirements of probable customers. 
Had it been a competitive trial, with awards, it would then have 
been essential to limit the size or power of the engines entered. 
Aseach engine is designed to burn a certain class of oil, it was 
decided to place no restriction on the oil used during the trials, 
rovided the flash-point was above the present legal standard. 

Jach exhibitor, however, was required to furnish a statement as 
to the description of the oil used, and the price of same delivered 
in Edinburgh. Samples for testing purposes were taken during 
the trials, 

Exhibitors were required to state whether their engines could 
work satisfactorily with any other kind of oil than that used in 
the trials, and the Committee had the power, should it have been 
found necessary, to request an exhibitor to run his engine with an 
vil provided by the Society. Eventually only two descriptions of 
oil were used by the exhibitors, viz., “Royal Daylight” and 
‘Russolene,” costing 64d. per gallon delivered in Edinburgh. 
It would appear, however, that most of the engines could work 
satisfactorily with any ordinary petroleum, within certain limits 
as to specific gravity and flash-point. In fact, it was made clear 
that there is no difficulty in obtaining suitable oil from the usual 
trade sources. Ten engines, exhibited by seven firms, were sub- 
mitted for trial; the general dimensions and particulars of these 
engines are given in Table I. 

_Each engine was fitted with a suitable rope brake. The large en- 
gines exhibited by Crossley Brothers and the Campbell Gas Engine 
Company were each provided with a starting apparatus, consisting 
of a steel receiver filled with waste gases under pressure. These 
receivers are charged by making communication with the engine 
cylinder for a short time while the engine is working, thus allowing 
some of the gases at a bigh pressure to be stored up for future use. 
These starters were allowed to be used for the full-power trials, 
In the subsequent trials the engines were started by eee in the 
usual manner, The engines exhibited by the Campbell Gas Engine 
Company, Stephenson and Co., Tangyes Limited, and Pollock, 
Whyte, and 
which the oil flowed to engine by gravity. 
engines supplied by Crossley Brothers, Blackstone and Co., and R, 
Cundall and Sons the oil is contained in tanks forming the base of 
the engines, In the Crossley engine the oil—engine and lamp—was 


addel were provided with tanks or cisterns, from 


pumped direct from the tank in the base of the engine, a float 
gauge was fitted to indicate the level of oi! in the tank, and the 
duration of the trial was determined by the time taken to consume 


a weighed quantity of oil, 

Blackstone and Co, had ed to draw the engine oil from 
buckets, which were weighed at the beginning and end of each 
trial ; the oil for supplying the lamps was stored, in each case, 


under air pressure in small separate cylinders. In the Cundall 
engine a point gauge was used to indicate the level of oil in the 
tank, At the conclusion of the trials oil was weighed into the 
tanks until the same level was attained as at the beginning. The 
trials took place on July 1st and 3rd, previous to the opening of 


the Show on July 4th. 
exhibitor had ample space allotted. 


. Conditions of trials,—The engines were required to run for four 
‘aie on the first day at full declared brake load. This was 
ollowed on the second day by a two-hours’ run at half load, after- 
_ by an hour’s light-load trial ; finally each engine was run 
or a short time at its maximum load. This last trial was made in 


order to ascertain the maximum power that could be develo 


an emergency. Each engine was required to start cold, and 


the time taken to bring up to full load was ascertained. 
was not 
fitted with indicator gear; several of the exhibitors, however. 


had provided suitable gear, and indicator diagrams were taken 
The speed and 
tate lar and frequent 

rvals by acompetent and trained ‘staff. The spring balances 


at regular intervals during the full-power triai. 
Spring balance readings were taken at 


Were all carefully tested, and corrections made for any inaccuracy 


In the case of the | poad on brake, Ib... 


A special shed was provided, and each 


considered essential that the engines should be 


sumewhat handicapped, as the engine originally intended for 
trial was not delivered by the railway company until too late to | 
permit of its being erected in time to start with the rest, so | 
permission was given to substitute another and smaller engine 


With the above exceptions, ail the —- started ges 
well, and required very little manual effort to get them under 
way. The Campbell large engine slowed down for a few 
minutes during the full-power trial, owing to the cylinder lubri- 


TaBLe I1.—Full Power Trial.—July 1st and 3rd, 1899. 


Engines .. .. .. «+ Crossley Campbell Campbell R. Ste- | Black- Black- | Black- Pollock, | R. Cun- 
Brothers, as | Gas phenson |stone and stone and'stone and Limi. Whyte & dall and 
Ltd. E’gine Co. E’gine Co. and Uo. Co. Co. | Co. Waddel. Sons. 
Durationoftrial,hours .. .. .. ...  3°762 4 4 1266 | 4 | 4 4 4 2 
Time taken to start, fullload, minutes .. 18} 31 14 10 lt 10 | 16 15 13} ll 
Brake horse-power : 
Circumference of fiy-wheel, effective, ft} 11°322 17°586 15°952 14°2°4 10°936 14°010 17°529 16°022 15°845 14°372 
Load on brake,Ib. .. .. .. 224°5 204 147 41 70 98 168 204°75 112 96°25 
Spring-balance reading, Ib. .. .. .. 3 15 11°37 12 8°55 10°38 48°4 «18°82 11°5 7°54 
Net load on brake, Ib... «ee 221°5 189 135°63 29 61°45 87°7 124°6 185°93 100°5 88°71 
Revolutions per mioute, mean .. .. 204 188 210 252 218 190°3 200°1 220°5 227°7 
Brake horse-power .. 18°93 13°87 3°14 5°21 8°13 12°6 18°06 10°64 8°77 
Indicated horse-power : 
Diaweter of cylinder,inches.. .. .. 10 12'5 95 7 6 7 9°5 ll 10 8°75 
18 21 18 12 12 14 18 16 18 15 
Mean effective pressure, lb. per sy in 64°52 49°5 56 62°2 
Explosions perminute,mean .. .. 87°25 76 118°5 89°75 
Indicated horse-power .. .. .. 20°09 24°48 5°39 14°68 21°43 
Mechanical efficiency .. .. .. ‘771 “773 “582 “358 “8k 
Oil consumption : i 
Description of oil used in trials .. Royal Russolene Russolene Royal Russolene Russolene Russolene Russolene Royal Reyel 
Daylight Dayli | | Daylight | Daylight 
Specific gravity .. "826 826 “796 "825 | +823 “797 
Total oil used, engineand lamp, lb. 46°25 90°97 58°99 6°5 17°375 27°125 37°625 58°25 49°25 16°875 
Oil per 1.H.P. per hour, Ib... “61L “928 | “610 “679 
Oil per B.H.P. porhour, lb. ..  .. 7 | 1°200 163 | *833 “836 “746 “805 115 *962 
III.—Half Power Brake Trial.—J/July 3rd, 1899. 
.. Crossley Campbell |Campbell| R Ste- | Black- Black-  Black- Pollock, | R. Cun- 
Brothers, | Gas pheuson |stone and stone and stone and Limited. Whyte, & dall and 
Ltd. E’gineCo.'E’gineCo| andCo.| Co. Co. Co, | “med. | Waddel. | Sons. 
| Duration of trial, hours... 1°75 2 2 2 2 2 2 1-875 
Time taken to start, half load, minutes.. 15} 16 ll 9 | Y 165 10 13 16 74 
Brake horse-power : 
Load on brake, Ib, .. .. 112 70 24°625 | 35 49 84 10462 56 4s 
Spring-balance peeding, 5°3 65 2 2°6 21°2 3°25 119 4 
Net load on brake, Ib. ee 102°5 64°8 18125 | 33 46°4 62°8 101°37 44 
Revolutions per minute, mean .. .. 210 194°3 215 168°2 | 260 245 197°6 202°2 221°6 227°3 
Brake horec-power .. .. .. .. 7°71 10°59 6°73 1°31 | 2°84 4°84 6°59 9°95 4-69 4°35 
Oil consumption : | 
Total oil used, engine and lamp, Ib... 14°00 81°04 15°97 7°56 6°25 9°95 18°5) 18°7 2 5 12°18 
Total oil used, per hour, Ib... 2... 8°00 15°52 7085 3°78 3°12. 4°975 6°75 | 9°35 10°75 6°496 
Oil per B.H.P. per hour, Ib... 2... 1°037 1°466 1°186 2°88 1°099 - 1°03 1°024 | “939 | 2°23 1°57 
| TaBLe 1V.—Trial of Engines Running Light.—July 3rd, 1899. 
Crossley |Campbell Campbell; R.Ste- Black- Black- _Black- Pollock, 
Gas Gus | phenson and stone and stone and Whyte, & poe 
Limited. Engine Co|Engine Co) and Co. Co. Co. Co. * Waddel. 
Duration of trial, hours .. .. .. .. 93 1 1 1 1 1 1 1 1 1 
| Revolutions per minute, mean.. .. .. 213°5 = 195 218 190°5 265 230 202 207°4 216 “227 
| Total oil used, engine and lamp, per hour, | 
Ib. ‘ser, 03 8°23 3°8 4°43 1°69 2°75 3°375 5°375 4°24 
TaBLeE V.—Mazimum Power Trial.—July 3rd, 1899. 
| Crossley Campbell | Campbell R.Ste- _Black- | Black- Black- | Pollock, 
Engines .. Brothers, Gas phenson stone and stone and \Whyte, & 
| Limited Engine Co\EngineCo andCo.| Co. {| Co Co. *| Waddel. 
.| 278 274 161 50°635| 8¢ | 119 | 252 226°125 | 203°5 | 126°25 
| 
Spring balance reading, Ib. a £0°25 17 ll 6 | ll 7l 4°5 34 8°5 
Net load on brake, Ib... .. .. .. ..| 262°5 258°75 144 39°625 78 108 181 221°625 169°5 W775 
Revolutions per minute, mean.. .. ..| 200 189 214 184 2 8°5 232 295 192 | 244 207 
| | 
Brake horse-power, maximum.. .. ..| 25°55 14°89 814 | 6°68 | 10°66 20°66 19°85 10°54 
Taste VIi.—Summary of Trials of Oil Engines. 
Crossley Campbell Campbell R.Ste- | Black- | Black- Black- | Pollock, 
Engines .. .. .. .. Brothers, Gas phenson |stone and stone and stone and \wWhyte, & ‘.Cundall 
Limited. Engine Co Engine Co and Co. Co. Co. Co Waddel. 
Diameter of cylinder, inches .. .. .. 10 12} 4% | 7 6 7 94 ll | 10 i 
Price of oil per gal., delivered Edin ,pence| 6} 6} 6} 64 6} 64 6} 
Full-power trial : 
Brake horse-power .. .. .. .. -.| 15°6 18°93 13°87 3°14 5°21 8°13 12°6 18°06 10°64 7 
Total oil used per hour, lb, .. .. .. 12°29 22°74 14°75 5°13 4°34 6°78 9°40 14°56 12°31 8°43 
Oil per B.H.P. per hour, Ib... .. 1°20 1°06 1°68 *833 *806 1°15 “962 
Cost per hour (total), pence .. .. .. 10°08) 4°20 3°42 5°35 7°42 11°50 10°05 | 6°86 
on Cost per B.H.P. per hour, pence.. 65 | "88 | 1°88 782 
Half-power trial : | | | 
Brake 10°59 O73 | 1°31 2°84 4°84 6°59 9°95 4°69 4°35 
Total oil used per hour, Ib. .. 8-00 15°52 77985 | 3°78 3°125 4°975 6°75 9°35 10°75 6° 496 
Oil per B.H.P. per hour, Ib... .. .. 1°087 | 1°466 | 1°186 | 2°88 1°099 1°03 1°024 “939 2°23 1°57 
’ Cost per hour (total), pence .. 6°56 H 12°22 €°28 | 3°08 2°45 3°92 5°82 | 7°38 87 5°27 
Cost per B.H.P. per hour, pence .. 1°152 | 2°35 *865 “812 “807 | *74l 1°82 1°275 
Light trial } j | | | 
Total oil used per hour, Ib, .. .. ..| 4°03 8°23 | 38 4°43 1°69 2°75 3-4 | 3°375 5°375 424 
. Cust per hour, pence... .. .. .. « 3°30 6°47 | 2°99 | 3°62 1°33 2°17 2°68 | 2°67 4°38 3°44 
Maximum-power trial : | | 
Brake horse-power .. .. .. 38°01 14°99 | 6°68 10°66 19°7 29°66 | 19°85 10°54 
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cating gear being inadvertently thrown out of action by the 
indicator cord; afterwards the engine ran satisfactorily, con- 
sidering that it had not previously been working for any length 
of time; the piston seemed to be a little tight in the cylinder. 
Messrs, Stephenson's engine was evidently in the experimental 
stage, and did not work as satisfactorily as expected ; this fact 
probably accounts for the rather excessive oil consumption 
during the trials, With these two exceptions, all the engines 
worked exceedingly well, and the combustion of the oil appeared 
to be practically complete ; the exhaust from each engine was 
very clear even when running light. 

As a concluding test, each engine was required to be loaded up 
until its maximum power was developed with a constant — 
and run for about twenty minutes. There was no case of bear- 
ings heating during the trials. The engines were afterwards 
opened up in the presence of the Committee for inspection, and 
all were found practically free from fouling of any description. 
The results of the various trials are given in Tables II., III., IV., 
V., and VI, 

The above results show that the majority of the engines worked 
exceedingly well and economically, 

R. STANFIELD, Engineer. 
JONATHAN MIDDLETON, 

GEORGE R. GLENDINNING, | Afembers or 
JoHN M’HutcHEON Dossik, { Committee. 
JOHN SPIER, | 


AMERICAN SHIPPING AND SHIPBUILDING. 


As the time for the assembling of the United States Congress 
approaches speculation is quickened as to the course which will be 
adopted with regard to shipping. Our own belief is that we are 
cn the eve of a vast and severe competition for our well-earned 
supremacy as shipbuilders and sea carriers. Those who have 
followed the course of the shipping subsidy movement in the 
United States, and who know the conditions of politics in that 
country, cannot but be impressed with the significance of the por- 
tents. There is a world of meaning in the fact that Mr. T. B. 
Reed will not occupy the Speaker’s chair in the new Congress, for 
it was really Mr, Keed who blocked the last Shipping Subsidies 
Bill in the House. This is a little difficult for those to understand 
who think of the Chairman of the American House of Representa- 
tives as an impartial instrument of authority, and nothing more— 
like our own Speaker of the House of Commons, But, unlike 
him, the American Speaker is the leader of the party which is in a 
majority in the House. He not only orders the method of pro- 
cedure of his party, but as Chairman of the Committee on Rules 
he arranges the order of all the business of the House. When he 
does not wish a measure to pass he can so arrange the order of 
business as to block it. And this is what Speaker Reed did with 
the Shipping Subsidies Bill, which he regarded as a measure that 
might well wait for a more convenient season. Not Mr. Reed, 
however, but the nominee of Mr. Hanna, will occupy the Speaker’s 
chair in the new House. And we have to remember in this con- 
nection that Senator Hanna introduced the Shipping Bill that was 
adopted by the Senate, after it had been amended by Senator 
Frye ; and that the Republicans—of which Mr. Hanna is 
have an absolute majority in both houses, 

We may take it, then, that if a Shipping Subsidies Bill is re- 
introduced as a party measure, it will surely pass into law in the 
coming session. And that such a Bill will be introduced there is 
not room to doubt. Our information is that it is already drafted, 
with the hearty approval of the party leaders, and we have reason 
to believe that the prospects are regarded with serious misgiving 
by some of our leading shipowners. The new Bill will probably bea 
modification of the Hanna-Frye Bill. The immediate object in view 
is the re-creation of an American mercantile marine, but that object 
ean only be attained, in the peculiar conditions of politics and “* in- 
terests” in America, by the fostering of an American shipbuilding in- 
dustry on a great scale. There is no doubt a growing feeling of 
opposition to, and fear of, the great monopolies that have grown up 
under the tariff, but there is also a very widespread desire that the 
United States should have a merchant navy again worthy of her 
importance, and that as soon as possible. The original Subsidies Bill 
of last session was bluntly enough denounced as one of the biggest 
jobs ever placed before Congress; but the Frye amendments 
brought the ‘‘ job” within limits by providing that the Treasury 
should spend on subsidies no more than nine million dollars in any 
one fiscal year. Andit is expected that the new Bill will consider- 
ably enlarge the first section of the Frye Bill, under which half 
bounties were to be payable on foreign-built vessels admitted to 
the American register, provided the owners engage to build a 
similar amount of tonnage in the United States within five years. 
For the encouragement of shipping, the expansion of which is 
in turn te encourage shipbuilding, it is expected that the new Bill 
will admit to full bounty privileges all foreign-built vessels acquired 
or contracted for by Americans prior to the passing of the Act. 
And it is in anticipation of this provision that conditional con- 
tracts have been placed by Americans with British shipbuilders, 
as was referred to in our shipbuilding article recently. 

But it is not realised in this country how much iron shipbuilding 
has already developed in the United States under the stimulus of 
the war, and of the prospective certainty of some such measure 
as the Frye Bill being soon passed into law. Of course we all know 
how America took the lead in the good old days of wooden clippers, 
but all do not know how vigorous an infant now is the iron ship- 
building industry there. The Government building yards have 
grown enormously since the United States began, in 1884, to build 
her own warships. At that time there were only three establish- 
ments for building iron vessels in the whole Union, and there were 
only four American-built ocean steamers of ironatioat. At the present 
time there are between forty and fifty steel vessels of various 
classes in process of construction for the United States Navy, in 
no fewer n sixteen different yards, of which three are on the 
Pacific coast. These vessels range from first-class battleships to 
small torpedo boats, and all the material till now has been of 
American manufacture, though of late some purchases have had 
to be made in Great Britain, owing to some of the American pro- 
ducers not being able to deliver in time to meet the requirements 
of the naval contracts. The American official returns are difficult 
to compare with our own, because the American fiscal year ends 
at June 30th ; but in the last fiscal year the amount of steel ton- 
nage alone built in the States was 134,000 tons. In the present 
fiscal year that tonnage will be at least doubled, and may reach 
300,000 tons. Now this means both great and rapid development. 
Besides the naval work we have mentioned, every shipyard in the 
country is reported to be full of merchant work, and is extending 
its area. At Camden, Delaware, is being put up an entirely new 
establishment, which when complete will rank as the largest build- 
ing yard on the Atlantic coast. This new yard will cover an area 
of 125 acres ; it will be adapted for the building of first-class warships 
of the largest size; and it will have a graving dock 800ft. long for 
the reception of ocean liners, of which a speciality is to be made. 

All the Atlantic shipyards are now engaged on naval construc- 
tion work, as well as the repair work at the three Government 
yards at Norfolk, Va., Philadelphia, and Brooklyn. The Norfolk 
Yard is an old establishment, dating back to the days of wooden 
frigates, and during the Civil War it was the object of severe con- 
tention between the rival forces, It has been reconstructed on 
modern lines, and is now adapted to the construction and repair of 
warhips of the latest type, though it has not been able to make much 
of some of the damaged vessels captured from the Spaniards, 
The Norfolk Yard is, however, chiefly used for repair purpose 
and, indeed, there has been comparatively little building 
any of the Government yards of late years, Congress seeming to 
prefer to encourage private enterprise by letting out all new 


in 


work on contract. There is little doubt that this has had 
material effect in attracting capital to, and stimulating deve- 
lopment in, the shipbuilding industry within the last year or 
two; and it is to be remembered that the private yards 
are not subject to the wage and labour conditions applied by ('on- 
gress to the Government establishments, though an effort was 
made last Congress to make them —— to all Government 
work, wherever done. The Philadelphia—League Island—Yard 
has also been used almost exclusively for repairs, but it is declared 
to be an ideal place for building, and will be so utilised in the 
future. At the Brooklyn Yard are the largest dry docks in the 
country, though at League Island a still larger one is in course of 
construction under a vote of last Congress, 

Meanwhile, however, all the additions to the United States navy 
are being made by private builders under Government inspection, 
and fifty vessels of sorts is a large order. Pending the completion 
of the Camden Yard, the largest shipbuilding establishments now 
in operation are those of the Newport News Shipbuilding Com- 
pany, Virginia ; of the Cramp Company at Philadelphia ; and of 
the Harland-Hollingsworth Company at Wilmington. But another 
large yard is being brought into operation on the Pacific coast at 
Seattle, in the State of Washington, for the building of steamers 
for the Pacific trade. The obstacle to the development on the 
Pacific coast is, of course, the long carriage on material, the 
nearest base of supply for which is Chicago. Notwithstanding this 
difficulty, shipbuilding is developing steadily there. Two battle- 
ships are now being built in the San Francisco yard which turned 
out the famous Oregon, and which has also built warships for 
Japan. A large fleet of merchant vessels is wanted for the Pacific, 
and it is found cheaper to build them of deported material on the 
Pacific coast than to build them on the Atlantic and send the ships 
round Cape Horn, At San Francisco, as well as at the new yard 
at Seattle, quite a number of high-class large ocean steamers for 
the Pacific trade are being built--the largest merchant steamers, 
we believe, as yet built in the States, 

The United States Commissioner of Navigation recently esti- 
mated, whilst gathering material for his annual report, that not 
fewer than 1000 vessels were added to the American register 
during the last fiscal year, including, of course, vessels purchased 
from foreigners and vessels intended for the inland waters only. 
We cannot yet tell how much of that tonnage comes into the 
ocean carrying trade. But the Commissioner of Navigation has 
prepared tables to show the effect which the proposed shipping 
legislation will have upon shipping, on the assumption that the 
subsidies will merely ‘‘ offset” the higher cost of construction and 
operation in the United States, He also regards the subsidies as 
an ‘ offset” to payments under British mail contracts, which is a 
fallacy, for under our mail contracts we merely pay for services 
rendered—that is to say, the so-called mail subsidies are just 
freightage for goods carried. Of more importance to our mind 
than the subsidies proposed by Senator Hanna is the fact that the 
cost of production of iron and steel in the future promises to be 
considerably lower in the United States than in this country. We 
do not refer to present conditions, which are abnormal, but to the 
conditions which will prevail when the present excitement has 
abated.— The Statist. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE October quarterly meetings of the Midland iron trade were 

held this week under circumstances of more excitement than has 

been manifest for a long while past. The commencement of war 
with the Transvaal vied with the upward move in prices in pia | 
most attention. As regards the former event, the opinion express: 
by traders was rather one of satisfaction than otherwise that the 
late uncertainty was now ended, and that hostilities were actually 
on foot. It was held that nothing was worse for trade than a pro- 
longed period of suspense in respect of international complica- 
tions such as that we have been passing through. Some of the 
most experienced and responsible iron and steel masters present 
at this—Thursday—afternoon’s quarterly meeting in Birmingham, 
heads of firms employing the largest number of operatives, stated 
their belief that trade will not suffer seriously from the war except 
in its South African relationships, and that the increased Govern- 
ment requirements will result in many works becoming a good 
deal busier. 

To-day’s gathering was largely attended by iron and steel men 
from all parts of the kingdom, and the market may be reported 
strong. 

in he finished iron branch the best iron houses maintained the 
103, advance in bars and plates declared last week. making marked 
bars £10 per ton, and boiler plates £11 to £11 10s. for ordinary 
qualities ; and these makers furthermore astonished the market by 
announcing that further advances must be looked for. Since the 
July quarterly meetings marked bars have advanced £1 per ton. 
The Earl of Dudley’s bars to-day were £10 12s. 64., and John 
Bradley and Co.’s S.C. crown bars £11 per ton. 

The following are the quotations for the new quarter of John 
Bagnall and Sons, Limited, not previously available :—Bars I.B. 
crown brand, lin. to 6in., fiat, £10; and 6hin., 7in., 8in., and 9in., 
flat, £10 10s. Rounds and squares are, ,‘;in. to 3in,, £10; 3hin., 
3fin., 32in., and 34in., £10 10s.; 3zin., 38in., d#in., 3Zin., and 4in., 
£10 10s.; 4hin. and 4}in., £11; 4gin. and 44in., £11 103.; 42in. 
and 4}in., £12; and 4gin. and din., £12 10s. In round bars only 
the larger sizes are quoted: 5iin. and 5}in., £13; 52in. and Shin., 
£13 10s.; 52in. and Sin., £14 ; 5Zin, and 6in.; £14 103.; 6}in. and 
6hin., £15 103.; and 7in., £16 103.; and 7iin. and 7}in., 
£17 10s. Turning and horseshoe bars are £10; best rivet iron, 
£11 10s.; best best rivet iron, £12 10s.; and angle bars to 8 united 
inches, £10 10s. Hoops from 14 to 19 w.g. the firm quote 
£10 10s. Boiler plates to 5 cwt. are: Crowned B, Bagnall, 
£11 103,; best, £12 103.; best best, £13 103.; and best best best, 
£14 103, per ton. 

Marked iron, of course, is not the criterion of the Midland iron 
trade which it was twenty or thirty years ago, Its production 
cannot compare with that of sheets, for instance, or unmarked 
bars. But it has lately been coming into favour again for engi- 
neering and other special purposes, and it is still very far from 
being a neglectable quantity. Hence the value of the marked bar 
makers’ prices as a market guide. If the late rises had been con- 
fined to marked bars, however, the significance of the trade 
revival movement, it must be conceded, would not have been very 
great. But the other descriptions of rolled iron have advanced in 
even greater ratio. 

Common bar prices were declared by the members of the 
Unmarked Bar Association at the recent advanced rate of £9 to 
£9 53., while merchant bars were £9 10s., and tube strip £8 15s. 
to £9, Compared with the July quarterly meeting’s, these prices 
were an advance of 10s, per ton. 

Sheets, singles, were quoted to day £9; doubles, £9 5s. to 
£9 12s, 6d.; and lattens, £9 15s, to £10 5s, Galvanised corru- 
gated sheets were £13 10s. to £14 f.0.b. Liverpool. The returns 
of the Galvanised Iron Trade Association show that the shipments 
last month totalled 18,792 tons, against 17,331 tons in August, and 
17,000 tons in September last year. Australia was the best 
market, taking tons ; India next, with 3565 tons ; South 
Africa, 1700 tons ; and the Argentine, 1200 tons. These returns 
are considered very satisfactory, and materially assisted this 
Association to steady the sheet iron market. Sheets, both black 
and galvanised, were the branches most affected by the war news, 
since hostilities will mean a cessation of all South African orders 
for this description of mill product. But compensation is largely 
found in an increased South American and Australian demand, 
In the latter market the outlook generally is more satisfactory than 
for a long time past. Internal troubles in the Argentine Republic 
have been composed, and trade is now regularly progressive, 


The pig iron market was largely a reflex of the str 
at Glasgow and Cleveland, and in scarcely 
courted business. Prices were stiff on the basis of 63; to 6 
and on to 67s, 6d. for Staffordshire common forge pigs ; 7) 8, 
723, 6d, for part mines ; 73s. to 803. all mines ; and best all. ed 
—hot air—80s. to 87s. G1. Midland forge pigs, such as North 
ton and Derbyshires, were 68:. to 70s., and on to 72s 6d rf 
ordinary transactions, and in some special instances holders ot 
23, 6d. more than this, making the maximum 75s, to Tbe 6 
Foundry pigs were 78s. to 80s., and in some cases 823, for Nos 
Derbyshire. West Coast hematites were 84s, to 85s, for fo; = 
good brands—and the usual extras for foundry numbers, — 

Steel was in great call at £9 for finished bars, £9 5s, for engin 
ing plates, and £8 to £8 10s. girders and angles, Makers aro 
utterly unable to keep pace with demand, and all the indication 
point to prices going yet higher, — 

Some good additional contracts for constructional work hay 
been placed within the past few weeks at the local engineeri ; 

ards, a large proportion of them being on account of India, 
ailway material of every kind continues in brisk request, and 
this experience is evidently not confined to this district, 

Some months ago the members of the North Staffordshire dis. 
trict of the National Federation of Blast Furnacemen set on foot 
a movement for the obtaining the substitution of an eight-hours 
day for the existing arrangement, under which they work twelye 
hours a day. As the result of correspondence and interviews 
between representatives of the workmen and employers, the latter 
have decided to accede to the request of the men, and will grant 
an eight-hours day from the 21st inst. The number of blast fur. 
nacemen in the district is about 400, and to ensure the successfy| 
working of the new system—three shifts being required instead of 
two-—the number of workmen will be increased to about 600, Th 
masters’ concesscon has given great satisfaction to the workmen, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Generally a rather more active inquiry was reported 
on Tuesday’s Manchester iron market, but the actual business that 
has been oe through is still only of moderate dimensions, cop. 
sidering the exceptionally active condition of all the principal iron. 
using industries, In pig iron, consumers for the most part are 
cautious about buying at present rates, beyond actual pressi 
necessities, but as makers are as a rule heavily sold for some time 
forward, they can also afford to wait, and the position continues 
strong, with prices during the past week tending to harden, 
Lancashire brands remain unchanged, but makers, having very 
little to cffer, are practically out of the market. For 
Lincolnshire foundry brands makers are quoting about fd, 
over last week’s prices, the average figures being now 72s, 
to 723. 6d. net, with Derbyshire varying a good deal, according 
to brand, but averaging something like 77s. 6d. net delivered Man. 
chester. Forge qualities continue in good request, and these also 
harden up on recent quotations. For Lancashire forge the average 
figures are 723. 6d. to 73s., less 24; and Lincolnshire makers are 
quoting 703, 8d. to 71s. 2d. net cash, delivered Warrington, 
Middlesbrough is stronger, good-named foundry brands being 
quoted about 763. 10d. to 77s. 4d., net cash ; for Scotch iron there 
is not the low selling that was noticeable last week, and delivered 
Manchester docks, Eglinton and Glengarncck are quoted about 
78s, to 783, 6d. net cash. 

The recent advance in finished iron has in no way checked 
buying, and in most cases makers’ books are so full for several 
months to come that they are not in a position to accept new busi- 
ness of any moment for early delivery. There has been a strong 
feeling in favour of a further upward move in bars, several of the 
makers considering the time now opportune for following the 
recent unofficial advance of 5s., by an official one cf 10s. per ton, 
which would bring local bars to £9; any actual official move is, 
however, for the present deferred, but makers are disinclined to 
book new orders except at a premium upon the present basis rates 
of £8 15s. delivered > er a district, whilst North Staffordshire 
bars remain very firm at £9 as the minimum. The Lancashire 
Hoop Makers’ Association has decided to officially raise list rates 
10s. per ton, which includes the unofficial advance of 5s. reported 
last week ; this makes the basis price £9 7s. 6d. for random to 
£9 12s, 6d. for special cut lengths, delivered Manchester district, 
and 23. 6d. less for shipment. Sheets are now quoted about 
£10 2s, 6d. to £10 5s, delivered here, 

In the steel trade prices are strong, but without further quotable 
alteration. For hematite makers’ prices remain at about §7s, to 
8953., less 24. for No. 3 foundry. Local steel billets are quoted 
£6 123, 6d. to £6 15s, net cash ; Lancashire bars, £8 5s, to £3 10s., 
with other qualities £8 15s. to £8 12s. 6d.; hoops, £9 103.; and 
boiler plates, £9 103. to £9 123, 6d., delivered in this district. 

I was discussing the other day, with one or two ‘Change ropre- 
sentatives, the somewhat stationary position of prices in the steel 
trade, as compared with the strong upward move in finished iron, 
and it may, perhaps, be interesting to notice the reasons given for 
this apparently abnormal condition, In the first place, it was 
stated that many descriptions of steel could now be produced 
absolutely cheaper than iron, whilst, further, light descriptions of 
manufactured steel, such as hoopsand bars, proved by experience 
to be less serviceable than iron, owing to their greater lia yp ’ to 
corrosion, whilst for some descriptions of work the greater diffi- 
culty of welding steel, as compared with iron, was another dis- 
advantage. 

The metal market continues as last reported, all descriptions of 
manufactured goods being in active request for engineering, boiler- 
making, and locomotive builders’ requirements, but list rates are 
unchanged, 

Reports received from the principal engineering firms in this 
district show the position to remain practically as noted recently, 
and only in exceptional cases is there any real slackening off. 4s 
I anticipated in my previous notes, the decision by Lord James 
with regard to the engineers’ wages question in Mid-J,ancashire 
has been followed by a settlement in connection with the smiths 
and strikers, with whom there had been a dispute for several 
weeks, Their claims have been amicably met by an imme- 
diate concession of 6d. per week, to be followed by a further 
similar advance later on, The usual monthly returns for the 
leading engineering trade unions continue to afford evidence 
of the general activity now prevailing. The Amalgamated Society 
of Engineers reports a further slight decrease in the number of 
unemployed, there being now only 2048 on benefit out of a total 
membership of 84,417, representing about 2$ per cent. In the 
Manchester district the number on donation is about 24 per cent., 
and the local officials report a continued call for patternmakers. 
It is also stated that things are running smoothly all round, and 
are likely to do so for some time to come, 

The Steam Engine Makers’ Society has only about 1 per cent. 
of its total membership on donation, whilst locally there are sent 
tically no names on the benefit list. The United Machine Workers 
Association has not more than 1+ per cent. of the total roll on out- 
of-work support, whilst in the Manchester district only { per cent. 
are receiving donation benefit. Returns from branches as to the 
state of trade also continue very satisfactory. 1 

A new boiler covering—Lawson’s patent—which possesses severa 
special features, has been introduced by the Rossendale Belting 
Company, Manchester. This covering is of a fibro-plastic material, 
and has adhesive properties that render binding, supports, OF 
lagging of any kind altogether unnecessary, whilst it is free from 
any chemical or other substance liable to cause injury to the 
boiler surface. The composition is supplied in the form of soy 
powder, and the addition of a little water brings it into a workable 
condition, It is calculated that a ton of the composition will em 
four hundred square feet with a coating 2in. thick, and what has 
been already used and removed can be again applied after mixing 
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with a little water. For emergency cases it can be supplied in a 

Jastic form, and when once applied it requires a hammer and 
chisel to chip it off. Another advantage is that it is porous, and 
will immediately indicate the slightest leak, whilst it presents a 
surface that admits of carrying an enamel for embelli t, 
the usual method is to cover it with a couple of coats of tar, which 
renders it completely water-proof, 

The upward move in prices with the commencement of the month 
has caused no appreciable check upon the general demand through- 
out the coal trade, There is not, of course, the extra pressure 
that was coming forward for all classes of fuel before the advance 
came into operation, but collieries have still arrears of deliveries 
on their books which they have not been able to clear off, and any 
falling off in the weight of orders giving out simply means that 
the general trade of the district is getting back into its normal 

ition. Pits are all kept on full time, the average being ten to 
eleven days per fortnight, and not only is the whole of the output 
moving away, but many collieries are still compelled to fill out of 
stock to keep up with deliveries to their customers, The 
lower descriptions of round coal continue in brisk demand 
for steam, forge, and general manufacturing purposes, 
and supplies of them are short to meet the wants of 
customers, the activity that is maintained in all the prin- 
cipal coal-using industries keeping up large requirements for 
steam and forge qualities, and at the pit mouth ordinary descrip- 
tions are firm at an average price of about 10s, per ton. The in- 
creased quantity of round coal that has recently been screened 
for house-fire purposes has necessarily brought a larger quantity of 
slack upon the market, but it is still exceptional where collieries 
have more than sufficient to satisfy the demands of their cus- 
tomers, and in most cases the output of engine fuel continues short, 
with prices strong at the full advance, ranging from 5s, 6d, for 
common sorts, 6s, to 6s. 6d. for medium, and 7s, to 7s, 6d, for best 
qualities at the pit mouth, 

Shipping is tolerably brisk, with lessened supplies offering at 
the Mersey ports, owing to the pressing requirements for inland 
consumption, and some difficulty is experienced in placing orders 
for the full quantities, whilst prices have shown a decided harden- 
ing tendency ; ordinary steam coal delivered ports on the Mersey 
are not quoted under 10s, 6d. to 11s, according to quality. 

Coke meets with a continued exceptionally pressing demand, 
which is in excess of the output, and although there is not as yet 
any official advance in prices, the tendency is in an upward direc- 
tion ; best foundry cokes are very firm at 26s, to 27s,, with furnace 
qualities fetching from 18s. to 20s, at the ovens, 

Barrow.—The hematite pig iron trade maintains great steadi- 
ness, and the demand is strong on home account, ,while foreign 
orders are more plentiful than they have been. The market shows 
lifein every department, and there is a very healthy and buoyant 
tone. There are forty-six furnaces in blast, as compared with 
forty-one in the corresponding week of last year, and the output 
is all required. The only weak spot in the position is the large 
stock of iron held by warrant makers, the existence of which pre- 
vents prices from attaining the high position they would reach at 
present, if the business in the market was confined more strictly 
between buyers and sellers. Makers quote 76s. to 77s. 6d. per 
ton net, f.o.b., for mixed Bessemer numbers. Stocks this week 
stand at 231,316, being 2368 tons less on the week, and showing 
an increase of 55,337 since the beginning of the year. 

Iron ore is in steady demand, and prices are at full rates, 18s. 
being the value of best sorts net at mines, and 14s, the price of 
medium qualities, There is still a very large demand for Spanish 
iron ore, which is being liberally imported, and which is now at the 
advanced price of 18s, per ton, delivered at West Coast ports. 

Steel makers are very busily employed in every department of 
their works, and there is a full inquiry for every class of product. 
Heavy rails are especially strong, and prices are firm at £6 15s. 
per ton, Business in steel shipbuilding material is considerable, 
and makers hold orders very largely forward. Plates are at 
£7 12s, 6d. per ton, and boiler plates at £8 15s, There is a good 
business in hoops, slabs, tin bars, merchant steel, and heavy cast- 
ings, and there are prospects of a long continuance of good busi- 
ness in every branch of the steel trade. 

Shipbuilders and marine engineers have booked no new orders, 
but they have plenty of work in hand, and have assurance of many 
more orders so soon as they can undertake them. The Pacific 
liner Ortona, which is completing at Barrow for the Orient service, 
will be ready for delivery by the close of the present month. 

In the coal and coke trades business is very full, and satisfactory 
prices are being obtained. Steam coal is at 14s, to 15s, net, and 
coke at 30s, to 31s, delivered. 

The metal exports for the week have been 10,005 tons of iron 
and 13,868 tons of steel, a decrease in iron of 580 tons and in steel 
an increase of 3638 tons. The shipments up to date stand at 
384,370 tons of iron and 381,797 tons of steel, a decrease in iron of 
30,260 tons, and in stee! a decrease of 40,184 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


_ THE miners in the Yorkshire coalfield, as well as in the entire 
ountry included in the Federation area, are now in the enjoy- 
ment of the highest wages they have had since 1872-3. With the 
additional 24 per cent. paid to them last week they now receive 40 
per cent, advance on the 1888 rate. It depends upon themselves 
how much they take home at the week end, for the coal trade is 
prosperous enough to give them full time. The men do not seem 
to be disposed to take the utmost advantage of the present period 
of prosperity, for although many of the pits are working six days a 
week others are not open more than five days, the coalowners holding 
that it is better for them toto lose one day and get five full days’ work 
inthe week, They state very freely that if they do not do this the 
men will certainly spread five days’ work over six. It is now pretty 
evident that the miners’ agents, having secured the 24 per cent., 
are about to make an effort to obtain the maximum advance on 
1388 rates which is possible under the Conciliation Board arrange- 
ment. Another 5 per cent. more will therefore soon be asked for, 
so as to bring the full maximum rate of 45 per cent. above the 1888 
standard into operation at the commencement of next half-year. 
The house-coal trade has now completely recovered from the lull 
noted at the end of last quarter, and advances made locally have 
all been easily secured, while the Eastern Counties and metropolitan 
trade has been brisk. There was a little weakness in best qualities 
of coal up to the beginning of this month. Now all this has worn 
away, and activity is reported in every quality of house fuel. 
Quotations may now be given as follows: Best Silkstones, 11s. to 
8. per ton ; ordinary, from 10s. per ton; Barnsley house, 10s. 
- tolls, per ton; seconds, from 9s, per ton. In steam coal 
“ is Just a trifle less doing, but the demand for export is fairly 
ha ‘maintained, Barnsley hards are fetching 10s. to 10s. 6d. per 
“y ; Seconds from 9s, per ton, Gas coal, as is usual at this season 
of the year, is in heavy request at the full values obtained on last 
ponerse For engine fuel, requirements are largely in excess of 
hiee y, with the result that the already high rates are likely to go 
igher, Engine nuts ia the best qualities make from 8s. to 8s. 6d. 
ed ton ; small nuts and screened slack, from 6s, to 6s, 6d. per 
n, and pit slack, which is ordered in greater quantities than can 
ge ton. The coke trade maintains 
eu per ton being easily obtained in the 
3 ry iron trade last week’s anticipations have all been fully 
a pa . Prices are going steadily upwards. All classes of iron 
pt oe in value, and quotations may now be taken at these 
“et e vered in Sheffield :—West Coast hematites, 85s. to 86s. 
Coast ditto, 82s, to 84s,; Lincolnshire No, 3 foundry, 
yd (88, 6d.; forge ditto, 69s. 6d. to 70s. 6d.; Derbyshire No. 3 
£9 to 26 73s, 6d. to 74s, 6d.; fo: e ditto, 68s, 6d. to 69s. 6d.; bars, 
10s,; sheets, £10 to £10 10s, The requirements of manu 


facturers still continue to be more than makers or the mills can 
meet. Efforts to secure a slight reduction on large orders to run 
through the first half-year are firmly declined by makers. In the 
steel trade reports fluctuate considerably. In one or two quarters 
orders are said to be rather less urgent than during last month, but 
on the whole business is firmly maintained, and there are few signs 
of any turn of the tide. Consumers have been buying very heavily 
with the view of covering themselves against excessive rises, and as 
they have now fairly well safeguarded themselves they are disposed 
to ease off a bit, although their hope that prices will fallis scarcely 
likely to be realised. Swedish pig iron in the best brands is excep- 
tionally scarce, and anything available for sale is promptly picked 
up at very high prices. The demand for Swedish material is not 
merely heavy on British account, but for Germany, Belgium, 
France, and the United States, There is no doubt that merchants 
and manufacturers who have to buy Swedish steel and pig iron later 
in the year will have to pay more money. A similar report applies 
to Rotherham, where the Parkgate Iron and Steel Company is 
very busily employed in its steel plant, particularly in the speci- 
alities required for torpedo boat destroyers, boiler tubes, and other 
work forthe British Government, This company isalso extremely 
busy on account of railways and locomotive builders. The electric 
plant recently installed is working most satisfactorily. 

In the lighter trades a full business is reported in all the leading 
staple industries except, perhaps, in several classes of cutlery. All 
our principal silver and electro-plating houses continue, asoneof them 
expressed it this week, ‘‘ knee-deep in orders,” and there are signs 
that a long depressed trade, that in scissors—one of the oldest in 
Sheffield—has at last taken a turn for the better. German com- 
petition has been more severe in scissors than in any other depart- 
ment. Now, however, Sheffield scissormakers are beginning to get 
a grip in the market, both at home and abroad. Itisin the best 
qualities that the Sheffield make is preferred. It is remarkable, 
however, how thoroughly the Americans obtain the trade for 
tailors’ and other large shears. It is not because their tailors’ shears 
are cheap, for the American manufacturers charge more money 
than the Sheffield makers, but they certainly supply an article 
which tailors prefer, and it is almost impossible to go into any 
local tailoring establishment and pick up cutting-out scissors with- 
out finding them to be of American make. 

The Board of Trade return for September, issued on the 9th 
instant, shows that cutlery was sent to the foreign markets during 
that month to the value of £51,631, as compared with £49,861 in 
September, 1898, The total of hardwares and cutlery combined 
was £179,068, as compared with £171,143, For the eight months 
ended September 30th the combined foreign trade in hardware and 
cutlery reached a value £1,558,613, as compared with £1,453,764. 
In steel, unwrought, in September, the foreign markets took a 
value of £326,338, against £219,066 for September of 1898, 
For the completed period of the year the value was £2,305,111, 
against £1,095,105. It is noteworthy that the two markets which 
show the largest increase on the month are the United States, 
which has advanced from £15,518 to £36,586, and Canada, which has 
risen from £4203 to £16,917. All markets have improved except 
Austria, Sweden and Norway, and Germany. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron and allied industries of this district all show improve- 
ment this week, business being indeed very favourable in most 
branches, and the influences at work are such that the demand 
over the winter is not likely to fall off to the extent that is usual, 
though even if it did, the contracts already booked will ensure 
full work during that period. The impending war in South Africa 
bas no detrimental etfect upon the demand ; on the contrary, this 
is rather stimulated because of the large amount of tonnage that is 
being drawn by our Government out of the regular freight 
market. This is having a good influence on freights and on the 
demand for new steamers, the great increase in the prices of the 
latter having no effect in checking buying. Another cause for the 
better state of the market has been the extraordinarily excellent 
statistics which the Board of Trade have been enabled to publish 
with regard to the exports during September, which indicates how 
prosperous is the trade of this country with foreign parts. In no 
previous year has so good a trade been done. The rapid increase 
of the Bank rate and the apprehension of further advances tend 
rather to check speculative business, as it will make it more 
difficult to finance contracts, more especially when the Bank rates 
on the Continent are even higher than in this country, money 
being scarce, and there are indications of over trading among 
commercial men abroad, 

An important and significant future in the pig iron market this 
week is that consumers, who for a considerable time have been 
buying iron from hand to mouth only, are now endeavouring to 
purchase for delivery up to the end of the first half of next year ; 
in fact, some would buy, and indeed have bought, for delivery over 
the whole year, and have given prices almost equal to those which 
are being paid for prompt iron, 68s, 6d. for No. 3 Cleveland 
G.M.B, pig iron having been paid this week in most cases for next 
year’s delivery. This may be taken as an indication of the opinion 
that prices wil] not next year be appreciably lower than they are 
at present, and considering the increased cost of production, they 
should not be, 

Cleveland warrants have been advanced this week, and have 
touched figures higher than anything that has been reported since 
July last, They are relatively dearer than either Scotch or West 
Coast warrants, and one result of this is that the deliveries of 
Cleveland iron to Scotland are poor—much below what were re- 
ported in October last year, or in the previous year. When, how- 
ever, there is an oversea demand which more than makes up for 
any shortcomings in the demand from Scotland, producers are not 
seriously concerned about this, They naturally sell in the market 
that will pay the best prices. When business with the Continent 
falls off in the winter the difference between the prices of Scotch 
and Cleveland iron will assume much more importance than at 
present, The increased cost of production necessitates higher 
selling prices. Best furnace coke has gone up ls, to 2s. per ton 
recently, and wages and railway rates have been substantially in- 
creased, No, 3 Cleveland G.M.B., pig iron has been bought some- 
what freely this week for delivery over the winter season at 68s. 6d., 
and producers have raised their quotation to 69s., which they 
have been able to realise. No. 1 has been raised to 70s.; No, 4 
foundry to 67s. 6d.; and grey forge to 65s, 6d. per ton. 

As regards the supply of East Coast hematite pig iron there is 
quite a famine, and consumers have the greatest difficulty in 
securing what they need. It is not that the production has been 
reduced, but that the consumption has increased, and there is 
no stock in makers’ hands upon which to draw; while in the 
= warrant stores the quantity is insignificant—only about 

3,000 tons, a stock which is being rapidly depleted. Some makers 
are so well booked ahead, that they have closed their order books 
for this year. The minimum price that has been taken for mixed 
numbers of East Coast hematite pig iron this week is 76s. per ton, 
and only odd lots could be had at that or any other figure. Rubio 
ore is fully 18s. per ton, delivered here; but most merchants 
ge to pay 7s. 44d. per ton freight from Bilbao, are asking 

s, 6d. 


The accountants "yma by the Cleveland Ironmasters’ Associa- 
tion, the Cleveland Blast Furnacemen’s Association, and the North- 
Eastern Railway Company have ascertained that the net average 
price realised for the No. 3 Cleveland pig iron, delivered by 
makers during the quarter ended September 30th, was 55s, 2°38d. 
per ton, this being 7s, 2°68d. more than the average reported for 
the previous quarter, a larger increase than has been announced in 
any quarter for many years, The rise since the commencement of 
the year has been 12s, 9d, per ton, and as compared with the 
corresponding period last year it has been close upon 15s, per ton, 


In accordance with the wages sliding scale the above-named 
advance of 7s, 2d. carries with it an increase of 9 per cent, in the 
rates to be paid to the men at the blast furnaces during the current 
quarter, this being an advance of 15? per cent. for the year. At 
the same time the railway rates for the carriage of iron-making 
materials will be advanced 8 per cent. The ironmasters of this 
district have a unique arrangement with the North-Eastern 
Railway Company, by which the rates they pay for their materials 
vary according to the prices they realise for No. 3. The standard 
is 403., and the scale operates between 55s. and 35s., each shilling 
advance or decline signifying a rise or fall of 1 per cent, in the 
rates, The rates are now, therefore, at their maximum. 

The exports of pig iron from the Cleveland district are a good 
average for October, but fall short of those of last month, the 
decrease to Scotland being very marked. The quantity up to the 
llth was 29,272 tons, as compared with $4,070 tons last month, 
and 28,337 tons in October, 1898. The stock of Cleveland pig iron 
in Connal’s public warrant stores on the 11th was 91,442 tons, a 
decrease for the month of 2688 tons. Of hematite pig iron 13,203 
tons were held ; decrease for month, 1650 tons. 

In place of the late Mr. Isaac Wilson, Mr. Jno. George Swan has, 
without opposition, been elected a member of the Tees Conservancy 
Commission. Mr. Swan, who has for nearly forty years been con- 
nected with the iron and coal trades cf the North of England, is 
managing director of the Cargo Fleet Iron Company, Middlesbrough, 
and of the Bearpark Coai and Coke Company. 

The Cleveland ironstone miners, who received 6} par cent. 
advance in wages last April, have applied for another substantial 
advance, some of the men suggesting 25 per cent. rise, and others 
even 35 per cent. The employers, at a conference with the men’s 
representatives this week, contended that the ascertainment of 
the price of pig iron did not warrant them offering more than 10 
per cent., but as the next ascertainment is likely to show a 
further advance, they offered 17} per cent. for six months from 
October 2nd, and this offer is to be considered by the general 
body of men. The men also made application for special ad- 
vances for certain classes, and the owners agreed to look into the 
matter, and see whether there was anything to justify the claims, 
having regard to what might have taken place in the position of 
similar classes in other local industries. If the men’s claims are 
maintained, the owners are not to be debarred from bringing 
forward claims also. 

The manufactured iron and steel industries are very actively 
employed, and the inquiry this week has been more pressing than 
ever. Most producers now simply refuse to quote where the 
delivery is not a considerable distance ahead. Especially is this 
so in the case of plates and angles and other iron and steel needed 
for shipbuilding purposes, The minimum figures quoted for these 
are :—Steel ship plates, £7 123. 6d.; steel boiler plates, £8 15s.; 
iron ship plates, £7 10s.; iron and steel ship angles, £7 53.; pack- 
ing iron, £7 5s.; taper packing iron, £9 5s,; steel rivets, £11 ; and 
iron rivet, £9 15s., all less 24 per cent. f.o.t. Considerably more 
has to be paid where special delivery is stipulated for. There is 
scarcely a firm which is not behind with the execution of their con- 
tracts. Common iron bars cannot well be had under £8 per ton. 
A brisker demand is reported for heavy steel rails than has been 
experienced for a long time, and the price is fully £6 15s. net per 
ton, while £7 10s. is asked for steel sleepers, and £4 12s, 6d. for 
cast iron chairs, The Weardale Steel, Coal, and Coke Company 
are adding to their steel - making plant three 50-ton Siemens- 
Martin smelting furnaces in order that their output of plates may 
be increased. One of their plate mills, it is claimed, is the largest 
in the world for the manufacture of boiler plates. 

Not only is there more doing in the shipbuilding industry, but 
the engineering trade is likewise showing greater activity, there 
being plenty of inquiry, and it is found to be difficult to cope 
with the amount of business offered, especially on marine account. 
The business of Dutton and Co., Limited, railway engineers, has 
been incorporated with that of J. F. Pease and Co., Limited, 
Middlesbrough, Darlington, London, and Chelmsford. It was 
stated last week that Sir Joseph W. Pease, Bart., M.P., the 
chairman, Sir Christopher Furness, and other directors of Robert 
Stephenson and Co., Limited, locomotive engineers, &c., Newcastle- 
on-Tyne, were inspecting sites on Tees-side and at other places 
with a view of erecting branch works. They have selected a site 
at Darlington, at any rate they are negotiating for the purchase of 
the site of the old Springfield Works, at Albert Hill, once owned 
by the Darlington Steel and Iron Company, and now the property 
of the Darlington Forge Company. In the palmy days of the iron 
rail trade the Springfield Works were an important establishment, 
having a large number of puddling furnaces. The site is close to 
the main line of the North-Eastern Railway. 

The coal trade is improving in all branches, this being more 
particularly noticeable in the gas and coking coal departments, 
where there are heavy orders booked, especially for the Continent, 
and the bulk of the output is sold fora long time ahead. This 
week representatives of the Norddeutscher Kohlen and Coke 
Werke, Hamburg, have been in this district endeavouring to 
buy large quantities of —— for use at the new coke manu- 
facturing establishment near Hamburg. It is very difficult now 
to get adequate supplies of coking coal, and coke itself has become 
rather scarce again, partly as a result of the disastrous fire at 
Bolckow, Vaughan, and Co,’s Binchester Colliery, where 3000 tons. 
of coke weekly were made. The colliery will now be stopped for 
several months, and it will cost £10,000 or £12,000 to replace the 
machinery, &c., which has been destroyed. A short time ago 
good blast furnace coke could be bought at 20s. 6d., and even 
20s, delivered at Middlesbrough, now 21s, 6d. and 22s. are being 
asked. Coking coal is quoted at lls. per ton f.o.b, Best steam 
coal is in better request, and 10s, 6d. to lls. is charged for it, 
with 7s. for small. The Northumberland coalowners haveadvanced 
the wages of miners 1} per cent., the average net realised price 
for their coal during last quarter being 7s. 44d. per ton, against 
6s. 11d. in the previous quarter, and 6s, 4°3ld, in the February 
quarter. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been fairly steady this week ; 
a good recovery took place towards the close of last week, and 
upon this there has since been an improvement. The effects of 
the war, or what are likely to be so, now seem to be pretty well 
discounted. There has been a better demand for iron for home 
consumption, and for shipment to Canada and the United States, 
and it is understood that more iron is being disposed of at present 
than is being produced by the furnaces in operation. Business has 
been done in Scotch warrants from 68s, 11d. to 70s. 5d. cash, and 
69s. 34d. to 70s. 9d. one month. Cleveland ordinary iron has sold 
from 68s, 8d. to 69s, cash, and 68s. 104d. to 693, 14d. one month. 
The business done in Cumberland hematite warrants has been from 
73s. 10d. to 75s, 4d. cash, and 74s, 3d. to 75s, 94d. one month. 

Since last report three furnaces have been put out of blast, and 
there are now thirty-nine producing hematite, thirty-five ordinary, 
and four basic iron, the total of seventy-eight thus blowing in 
Scotland, compared with eighty-one in the preceding week and 
eighty in the corresponding week of last year. 

The demand for Scotch pig iron has increased to a greater 
extent than was expected, and larger quantities of iron are now 
going out of store. The stock in Connal and Co,’s Glasgow store 
has been reduced in the past week by about 4000 tons, which is 
the heaviest reduction in one week for a very long time. 

There is a large and steady consumption of hematite pig iron at 
the steel works, and makers are taking heavy supplies of both the 
English and Scotch hematite manufacture. Merchants quote 
Scotch hematite 80s. per ton for delivery in railway trucks at the 
steel works. 

The prices of Scotch makers’ iron are as follows :—Govan, f,o.b. 
at Glasgow, No, 1, 71s, 6d.; No. 3, 71s.; Monkland, No, 1, unobtain- 
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able ; No. 3, 71s. 6d.; Wishaw and Carnbroe, Nos. 1, 75s.; Nos. 3, 
unobtainable; Clyde, No. 1, 793.; No. 3, 75s.; Calder, No. 1, 
79s, 6d.; No. 3, 75s. 6d.; Gartsherrie, No, 1, 803.; No. 3, 76s.; 
Summerlee, No, 1, 81s. 6d.; No. 3, 77s.; Coltness, No. 1, 85s, 6d.; 
No. 3, 77s.; Glengarnock at Ardrossan, No. 1, 80s.; No. 3, 74s.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos, 1, 
75s. 6d.; Nos. 3, 73s.; Shotts at Leith, No. 1, 83s. 6d.; No. 3, 
~ 6d.; Carron at Grangemouth, No. 1, 8ls.; No. 3, 76s. per 

n. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5189 tons, compared with 4557 in the corre- 
sponding week of last year. There was despatched to Germany 
580 tons, Holland 475, Canada 644, France 200, India 40, Italy 120, 
Australia 60, Russia 175, Spain and Portugal 30, other countries 
130, the coastwise shipments being 2735, compared with 1712 in 
the corresponding week of last year. So far the United States has 
taken less iron this year than last from Scotland, but Canada has 
taken six times as much as it did in the corresponding period of 
1898, the total quantity despatched to the Dominion up till now 
being 6571 tons. 

There is a very steady good trade in finished iron and steel. 
The demand for malleable iron is well maintained, and it is under- 
stood that makers have little or no difficulty in obtaining the ad- 
vanced prices of last week. Shipments, angles and common bars, 
are — £8 5s.; best bars, £8 12s, 6d.; and best horseshoe iron, 
£8 15s, net cash in one month, delivered f.a.s, at Glasgow. The 
steel works are going to their utmost capacity, and there is a good 
prospect of the present state of activity being maintained. 

The engineering, boilermaking, ironfounding, and other branches 
of the manufacturing trades are very busy. 

There has been rather less doing in the shipping department 
of the coal trade, the shipments of the past week from Scottish 
ports showing a decrease of about 40,000 tons, compared with those 
of the preceding week. ‘ihe explanation of this falling off is the 
difficulty of obtaining ready steamers. The freight market has 
been thrown into disorder by the great amount of tonnage taken 
up by the Government on time charter as transports, and it is 
very difficult to obtain steamers at present for coal cargoes. It 
is expected that this drawback will shortly be remedied at least 
to some extent, but high rates of freight are, of course inevitable. 
The home consumption of coal continues on an extensive scale. 
Main coal is quoted f.o.b. at Glasgow 9s., steam 10s. 3d., ell 10s, to 
10s, 3d., splint 10s, 6d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

EITHER large stocks have been laid in, or the Welsh coal world 
is not anticipative of a long campaign in the Transvaal, for very 
few cargoes of coal are going out to the Cape. On Saturday there 
was one of 827 tons, and Monday one Welsh coal, bunkers, vid 
Live’ 1, and another vié Woolwich, for transports. This can be 
stated, that coaling stations have for some time been well looked 
after. During the nine months ended September 30th, Cardiff in 
round numbers exported, foreign, twelve million tons, Newport 
three millions, Swansea two, Llanelly 193,904 tons. In addition 
over one million tons went coastwise from all ports. During 
September close upon 3000 tons iron and steel went from all ports, 
17,367 tons of coke, and 50,697 tons patent fuel. One item is 
significant of the benefit coalowners are deriving from their enter- 
prise in adding coke ovens to the principal collieries ; 17,000 tons 
exported in a month, added to the great quantity supplied by 
every section to iron and steelworks, mean at present prices a very 
satisfactory addition. Demand at present is well maintained, and 
prices firm. 

The latest statement on Change, Cardiff, is that the dearth of 
tonnage experienced throughout the week, in addition to the high 
freights prevailing, weakened the steam coal market for prompt 
shipment. This is, of course, a temporary matter ; for delivery 
forward a strong and buoyant tone prevails. There is a moderate 
inquiry for Monmouthshire semi-bituminous coal, and a steadily 
improving demand for house coal, which in the last day or two 
has gone up ls, 6d. per ton. 

Latest quotations on ’Change, Cardiff, were as follows :—Best 
steam, 13s, 6d. to J4s.; seconds, 12s, 9d. to 13s.; best drys, 12s, 9d. 
to 13s.; seconds, 12s. to 12s, 3d.; special smalls, 7s. 9d. to 8s,; 
best ordinaries, 7s. to 7s. 3d.; seconds and inferior kinds, from 
6s. 9d.; best Monmouthshire for Cardiff shipment, 13s, to 13s. 3d.; 
seconds, lls. 9d. to 12s.; best house, 13s, 6d. to l4s.; No. 3 
Rhondda, 13s, 6d. to 13s. 9d.; brush, 12s. to 12s, 3d.; small, 
10s, 6d. to 10s. 9d.; No. 2 Rhondda, 10s, 3d, to 10s, 6d.; through, 
8s, 6d. to 8s, 9d.; small, from 7s. 

Swansea quotations :— Anthracite, 14s, to 14s. 6d.; seconds, 
12s, 6d. to 13s, 6d.; ordinary large, 11s. to 11s. 6d.; small rubbly 
culm, 5s. 6d. to 5s, 9d.; steam, 12s, 6d. to 13s. 6d.; seconds, 
lls, 6d. to 12s,; bunkers, 9s. 6d. to 9s, 9d.; small, 8s, to 8s. 6d. 
Bituminous: No, 3 Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, 
lls, 6d. to 12s.; through, 103, to 10s. 6d.; small, 8s, 6d. to 9s. 

Patent fuel is brisk at all ports, ‘Swansea took the lead last 
week with 11,555 tons. Latest quotations, 12s, 6d. to 13s, 
Cardiff, 13s, 3d. to 13s. 9d. Coke at Swansea: Furnace, 23s. to 
24s.; foundry, 25s, to 27s. 6d. Cardiff prices: Furnace, 24s, to 
25s.; foundry, 27s. to 28s.; special foundry, 31s. to 323, Pitwood 
is in strong demand and prices are advancing, notwithstanding the 
arrival of large cargoes of French timber, Cardiff prices, 18s, 6d. 
to 19s,; Swansea, 193, to 19s, 6d. 

There has been a temporary stoppage at Abercarn, and up to 
Wednesday 1000 men were idle. A ballot is to be called, anda 
settlement is hoped for. The dispute is with regard to working 
hours. The workmen contend that the arrangement was to work 
fifty-four hours per week on the day shift, to terminate at noon on 
Saturday ; but they are now called upon to work up to 2 p.m. on 
that day, and this is resisted. It is considered that sosmalla 
matter will not result in a long struggle. 

I hear that at the Tirhir quarry, in the Caerphilly Valley, 
Messr. Rees have struck a seam which is believed to be the 
Mynydd-y-Lwyn. It is reported that Lord Tredegar has granted 
a large area for sidings, &c. 

The Oceanic, which left Liverpool for New York on Wednesday, 
was bunkered with 4000 tons of Cyfarthfa coal, The same 
company bunkered the maiden voyage. 

Milburn and Co., Cardiff, are to supply 25,000 to 30,000 tons of 
steam coal to the Egyptian Railway. 

On Friday last there was a joint meeting of coalowners and 
enginemen at Cardiff. It was suggested by owners that the 
winding enginemen should have their wages raised to 4s, 6d. per 
day, plus percentage. In addition an amended schedule was 
discussed; but the discussion was adjourned. The coalowners 
offer 6d. a day to stokers, fan men 5d., and bankers 3d, 

Irish coal buyers have a liking for Welsh coal with a dash of 
** mundic,” and some varieties of Monmouthshire possessing this 
are in good demand. I note that Newport coal shipments to 
ireland are on the increase this week ; on Monday no less than ten 
vessels were despatched. 

At one of the Newport collieries this week an alarming accident 
took place. This was at Llanhilleth, where about 700 men are 
usually employed. On Monday at noon after the carriage had 
been released from the gangs the coupling chains gave way, and 
the cage, with two empty trams which it contained, was precipi- 
tated to the bottom. The workmen at the foot of the shaft heard 
the noise and cleared away to a place of safety. Work is sus- 
pended for the present, and it is hoped that the couplings will be 
examined by competent hands, and date of make and place noted. 
.. The greatest animation continues in the iron and steel trades, 
and now that the stagnation of the drought has come to an end 
there is the utmost activity in clearing off bookings. Pig iron has 
been coming in freely from Workington and Whitehaven, and one 
cargo of tin bar from Barrow. Amongst the steel exports there 


was another large consignment of plates to Flensburg. At Swan- 
sea on 'Change mid-week the attendance was scant, being in front 
of the Birmingham quarterly meeting. It was announced that in 
pig iron there had been an advance, in Scotch to the extent of 
2s, 8d., in Middlesbrough 23. 6d., and in hematite 2s. 64d. 
per ton, compared with previous week’s figures. inished 
Iron and steel trade reported well off, and advanced prices 
had been secured for bookings extended into next year. For tin- 
plates sales have not been so heavy, makers declining to accept 
offers, as it is believed that raw material will touch a high point, 
and necessitate increased prices, Last week shipment of tin-plates 
was limited, on accoant of delayed tonnage, but this week, both 
at Swansea and Cardiff, the influx of vessels has been a large one, 
and exports all round promise well. Shipment of tin-plates last 
week, 44,178 boxes ; make, 47,684 boxes ; stock, 191,901 boxes. 
The September trade was very encouraging, being fully 100 per 
cent. over that of September, 1898, It may interest to note the 
contrast. Russia took 3410 tons, compared with 1492 tons ; Dan- 
mark 459 tons, to 200 tons ; Germany, 1661 tons to 1153 ; Holland, 
1851 tons against 214 tons ; Belgium, 1312 tons against 95 ; France, 
861 tons against 1052 tons ; Portugal, 282 tons to 567 tons ; Italy, 
316 tons to 399 tons ; Austria, 210 tons to 171 tons ; Greece, 2 tons 
to nil ; Straits, 251 tons to 152 ; China, 85 tons to 39; Japan, 175 
tons to 78; United States—a qualifying fact—2647 tons to 560 
tons ; total, 13,522 tons, compared with 6162 tons, 

In the Bessemer works orders are abundant for finished goods of 
all kinds, steel rails, heavy and light sections, sleepers, plates, and 
tin bars, and with every train generally a truck load of croppings 
or rail ends, which are in strong demand. In the Swansea Valley 
tin bars are reported scarce and prices advancing. Production of 
sheets and tin-plates active ; eleven mills in full drive at Cwmfelin; 
Cwmbwrla working regularly, but in the Morriston district the 
cold rolls boys have put ina month’s notice. Moulders and foundries 
exceptionally busy in all quarters, Spelterrefineriesactive. Incopper 
Hafod and Morfa busy. At Briton Ferry smelting everywhere brisk. 
At the tin-plate works the 1874 listis now in operation. Cambrian 
coke in strong demand. In Llanelly, now that the copper strike has 
ended, a brisk condition prevails, All the tin-plate works 
are busy, prices steadying. Messrs. Richard Thomas are in full 
work at the South Wales and Burry; a tramway connecting is 
being laid down, and another tin-plate work projected. There is a 
rumour of an intention to erect blast furnaces, The new swing 
bridge, for the new dock, building at the Wern Ironworks is ap- 
proaching completion. Llanelly is to be complimented on its 
vigour in dock and other matters, and amongst others a second 
storage reservoir at Cwmlliedi is to be carried out. 

Latest iron and steel quotations, Swansea, are as follows :— 
Pig iron, Glasgow warrants, 69s, 10d., 70s. 5d., 703. 4d., cash 
buyers ; Middlesbrough No, 3, 68s, 8d. to 69s.; other numbers in 
proportion. Hematite warrants, 75s. 3d. and 75s, 2d. for mixed 
numbers f.o.b. Cumberland according to brand, Welsh hematite, 
Nos. 1, 2, 3, 82s. 6d. 

Welsh bars, £8 6s. to £8 10s. ; angles at usual extras ; sheets, 
iron and steel, £9 5s. to £9 10s; steel rails, heavy, £6 10s. to 
£6 15s, ; light, £7 10s. to £7 15s.; sleepers, channels, &c., accord- 
ing to section and specification. Bessemer steel: Tin-plate bars, 
£6 53.; Siemens, £6 7s. 6d., all delivered district, net. Tin-plates: 
Bessemer steel coke, lds. 6d. to 15s, 9d. ; Siemens, 15s, 9d. to 16s. ; 
ternes, per double box, 28 by 20C., 28s., 293., 303. to 32s, 6d.; best 
charcoal, 15s. 6d. to 163s. 6d. Big sheets for galvanising, 6ft. by 
3ft. by 30°9, per ton, f.o.t., £12 10s. to £13 10s.; finished black 
plate, £12 to £12 10s,; Canadas, £10 to £10 23. 6d. Copper: 
Chili bars, £76 3s. 9d. to £76 10s. Block tin steady, with slight 
variation, £147 10s, Spelter, £22 10s, Lead, £16 103. Silver, 
per ounce, 263d, 

On Monday the North-Walian colliers resumed work at an 
advance of 25 per cent. 

At the Swansea Harbour Trust monthly meeting held this week, 
Sir John Jones Jenkins, referring to the remarks of Mr. Mason 
concerning the improved tin-plate business with America, said 
that it had recently been pointed out that the Americans had 
superior machinery to that of Welsh tin-plate works, and this 
would turn out larger quantities, but as they said, the quality was 
not so good. What the manufacturers of this country, he added, 
had to keep before their eyes was the quality of the article, and 
if they kept that up it was certain that no competition with 
America need be feared, at all events inthe open market. 

There wasa meeting of the South Wales Institute of mp rer 
at Cardiff, on Monday, when several new members were elected, 
Mr. Vaughan replied on the Pit Cap discussion, and a debate was 
opened on Mr. Donohue’s paper, ‘‘ Endless Winding,” and 
adjourned. 

The monthly meeting of the Garw Miners’ Association was held 
at Pontyewmmer on Monday. It was reported that the men were 
working at the Ton Colliery at 6d. per day below the standard, 
Arbitration was decided upon. The most important subject 
brought forward was in reference to the Llest Colliery. It 
was stated that the company offered 5 per cent. upon the 
earnings of the men, but that the workmen wanted 15 per cent., 
contending that the use of safety lamps would entail this additional 
loss, Mr. Sankey was appointed arbitrator. 

Some notable coal shipments from Cardiff took place on Tuesday. 
7000 tons to Perim, 5200 tons to Singapore, 5100 tons to Portland, 
and ten cargoes of 2000 tons and upwards to various destinations, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE trade doing in iron and steel is very full and very steady. 
The production of blast furnace works, though heavy and increased 
as much as possible, is not sufficient to cover the demands of the 
finished ironmakers, On the whole, the position throughout the 
iron industry remains the same as before, the only change to 
report—and that is rather 3 continuation of the course taken some 
time ago—is a further upward move in quotations. A small lot of 
Luxemburg forge pig is said to have been sold at 92f. p.t., for this 
year’s delivery ; and it is not at all likely that for next year less 
will be taken, 

An increasing demand is noticeable for foundry pig ; up to 
M. 93 p.t. at works has been offered by Russian consumers, The 
production of pig iron in Germany, including Luxemburg, is statis- 
tically stated to have been, for August of present year, 681,651 t., 
of which 145,701 t. were forge pig, and Spiegeleisen, 40,575 t. 
Bessemer, 376,165 t, basic, and 119,204 t. foundry pig. Output in 
July of present year was 685,434 t., and in August last year 
616,773 t, were produced ; from January lst to August 31st, 1899, 
no less than 5,367,509 t. were produced, against 4,836,098 t. for the 
corresponding period the year before. 

Scrap iron is in strong request ; for old iron rails up to M. 100, 
and even M.105p.t., free place of consumption, has been given. For 
malleable iron the demand is increasing and exceptionally brisk, 
taking away all the present output of the mills, while the books 
are covered with orders that reach upto July, 1900. Bars in basic 
are at present standing on M, 180 to 185 p.t., while for malleable 
iron bars M. 200 p.t. is quoted ; but the malleable ironworks of 

theinland-Westphalia have, at a recent meeting, resolved upon a 
further rise of M. 10 p.t. for bars, and so basis quotations for 
malleable iron bars would be M. 10 p.t. at works, 

Girders and plates of all descriptions are in particularly good 
call, and the hoop mills remain vigorously engaged, and have 
numerous orders on their books for delivery in spring; even 
foreign consumers have been placing contracts for the first quarter 
in 1900 at prices fixed by the syndicate. The Rhenish-West- 
phalian hoop mills are quoting M. 190 pty Dortmund or Cologne, 
According to the /?heinisch-Westfalische Zeitung, the wire works 
have recently bought 6000 t. wire rods, for the last two quarters in 
1900, from the Luxemburg works that do not belong to the 
syndicate ; the price fixed is reported to amount to M, 120 p.t., 


and may be regarded as an exceptionally good one, Sheats 
briskly the mills have contracts for about ten 
their books, 

Foreign demand has shown a slight falling off lately, Cast 
iron tubes for gas and waterworks are in strong request and 
decidedly scarce; though prices have been constantly moyj 
upwards they must still be considered as rather low when compare 
to quotations for other articles of iron, but as inquiry, both fo 
home and foreign consumption, continues very lively, a further 
advance in prices may soon take place. 

At a meeting of the German machine makers held in Frankfort. 
on-Main on the 3rd inst. it was stated that import in foreign 
machines to Germany has considerably increased ; import from 
January to August of present year shows, for instance, a rise of 
20 per cent. against the corresponding period of last year, America 
coming in for the largest share. At the same time German export 
in machines has, likewise, been improving; from January to 
August 22 per cent. more have been exported this year than last, 
A strong rise in export of German machines can be noticed, especi. 
ally to Russia, which is partly owing to the fact that duties on 
machines for gold mines si been abolished as well as the duties 
on agricultural machines, 

Coal and coke have been in vigorous res, ar the demand for house 
coal increasing from week to week ; the business in engine fuel has 
been so exceptionally brisk for many months that an improvement jn 
demand is hardly possible, but a rise in quotations may take place 
before long. In Silesia the foreign demand for coal has also been 
improving, Poland and Russia being very good consumers} and from 
Austria and Galicia a fair inquiry has likewise been coming in, 
Total shipments of coal from Silesia, during the first two weeks in 
September, amounted to 750,000 t., against 695,000 t. for the 
corresponding period last year, Coke is as strong as before, home 
consumption being heavy and exports increasing ; prices may be 
considered satisfactory. 

There is still a good market for iron and steel in Austria, the 
demand being of an expanding character, generally. Alterations 
worth mentioning have not, however, taken place since last week’s 
letter. Also the coal market in Austria-Hungary has remained ip 
a pretty animated condition, only in brown coai exports have shown 
a falling off against former weeks. 

The French iron market is, like the Belgian iron trade, exhibit. 
ing much firmness ; prices all tend in an upward direction, 

Coal for industrial and house-fire purposes continues in very 
strong demand, and with regard to prices the tone all round is 
extremely stiff, and an inclination to rise was perceptible in many 
instances, 

The following figures show the position of prices for coke in 
France, from May to August of present year :—May, 24°89f, p.t.; 
June, 25°09f. p.t.; July, 25°27f. p.t.; August, 25°51f. p.t. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 4th, 

EXCITEMENT in the iron trade continues. Business is of small 
proportions for early delivery, ‘The general markets are very 
active, Prices are hardening all along the line. Consumers are 
trying to detect the first symptoms of weakness, but every week 
develops strength. Pig iron deliveries do not keep foundries and 
mills busy, Suspension of plants are announced every week for 
want of material. Buyers are between two fires. Prices are mov- 
ing upward, and yet material cannot be had. Billets were 39 dols,, 
40 dols, yesterday at Pittsburgh, and sheet bars 38 dols., puddle 
bars 33 dols. Orders for 12,000 tons plates were placed there last 
week, Another advance in structural material is near at hand, 
Rails are 35 dols, in Western Pennsylvania mills, The >ar mill 
combination is unable to take orders for delivery sooner than 
January. Large orders for plate and other material for bridges, 
power-house construction, and office-building work will be sent 
from this city to mills nextweek. The Dewey celebration or, rather 
festivities, has interfered more or less with business. Advices from 
Chicago show that the approach of cold weather has stimulated 
demand for late autumn deliveries. Much business continues to 
be placed at mills for next year’s delivery. The bank reserves of 
this city are the lowest ever known because of the demand for 
money. More money is needed, and the Government is being 
urged to coin fractional silver. The issue of gold certificates is 
only a temporary palliative. Clearances in banks have increased 
46 per cent, in six months, and credit accounts have been doubled, 
Credit is more expanded than trade, and this lays the foundation 
for a possible reaction, There has been a contraction of 80,000,000 
dols, in five months. Rumours prevail of possible stringency, 
but business is excellent, and industrial conditions were never 
better. Crops are large, prices are high, demands are expanding, 
and new enterprises are multiplying. The winter will be excep- 
tionally busy, and an enormous amount of work is in sight, which 
will be put through unless bigher prices of iron and steel and Jum- 
ber scare it off. Builders are hurrying through their autumn 
building operations, and all building material is high in price, 
Machinery plants turned down a great deal of good business this 
week, but expect to take it up before November is out, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices firm. House coal is 
quiet, owing to want of tonnage, Steel and iron works are fully 
employed for bars, billets, &c. Tin and copper remain steady. 
Exports for week ending October 7th were :—Coal: Foreign, 
56,490 tons ; coastwise, 15,713 tons ; steel rails, 3493 tons. Imports 
for week ending October 10th were :— Iron ore, 7300 tons ; pig iron, 
2330 tons ; oak timber, 1565 tons; tin bars, 350 tons; pitwood, 
2211 loads ; one cargo of slates, 

Coal: Best steam, 12s. 9d.; seconds, 11s, 9d.; house coal, best, 
13s. 6d.; dock screenings, 8s. 3d. to 8s, 6d.; colliery small, 7s. to 
7s. 6d.; smiths’ coal, 9s. Pig iron: Scotch warrants, 6%s, 10d.; 
hematite warrants, 74s. 9d. f.o.b, Cumberland ; Middlesbrough, 
No. 3, 61s. 10d. prompt. Iron ore : Rubio, 16s, 9d. to 17s.; Tafna, 
15s, 9d. to 16s, Steel: Rails—heavy sections—£6 10s. to £6 15s,5 
light do., £7 10s, to £7 15s, f.0.b.; Bessemer steel tin-plate bars, 
£6 5s,; Siemens steel tin-plate bars, £6 7s. 6d., all delivered in 
the district cash, Tin-plates: Bessemer steel, coke, 15s. 6d. 
15s. 9d.; Siemens—coke finish—15s, 9d. to 16s, Pitwood: Scarce, 
19s, 6d. London Exchange telegram: Copper, £76 13s; Straits 
tin, £146, Freights: Firm, 


Raitway rolling-stock firms complain that Egypt, 
strange to say, is ordering most of her railway material now from the 
United States, without troubling to invite tenders from the manu- 
facturers of other countries. This is the simple explanation of the 
recent diversion of large Egyptian orders for rolling stock to the 
United States. Birmingham rolling stock manufacturers, though 
fairly busy on home and Colonial orders, would gladly have = 
peted with the Americans for these contracts ; but they wore no! 
afforded the opportunity of tendering for them, This is a gered 
which seems to call for some inquiry, because we were lately 
assured by the Anglo-Egyptian authorities that they were anxious 
to cultivate trade relations between the two countries, 2s a 
consistent with Egyptian commercial interests, It is pointed ou 
that, although American makers may have achieved a certain 


reputation for all-steel wagons, it should be known at the British 
Foreign-office, if not in the Egyptian Public Works Department, 
that these wagons can be made as well, and as econom! 
this country as in the united States, 
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Oct. 13, 1899 


ENGINEERING NOTES FROMSOUTH 
AFRICA, 
(From our own Oorrespondent.) 


‘ye Transvaal gold output for August was once 
more a record, but it is hardly to be hoped that 
anything beyond a — partial continuance of 
working will be possible once actual hostilities 
break out. The mine directors are offering 
ponuses to each of their white employés who sticks 
to his post. Moreover, the Government de- 
clares that it will seize and work for itself all 
mines which are left idle by their proprietors, It 
js also stated, however, that the Government 
will order all coloured people out of the country 
upon the outbreak of war, and in the absence of 
labour it is difficult to see how any legislation will 
make the working of the mines possible. Even 
where mines are keeping their own plants and 
staffs employed, the outside contractors engaged 
in such work as dam-making, excavating for 
cyanide works, &c., have abandoned their jobs, 
This interruption to the industry will mean a 
substantial loss to British trade in machinery and 
engineering material during the time it may last, 
It is the more unfortunate, as an extraordinary 
development of activity in connection with new 
deep-level enterprise has recently been promised. 
One recently-formed pany has decided to 
work its property in six blocks, each of which 
will be provided with a 100-stamp battery. On 
these Geduld subsidiary mines an innovation in 
Rand mining B poy will be introduced, as they 
will be worked on the ‘‘ long wall” system, com- 
mon in coal mining. ge will be used Page 
of pumping engines for raising water in the 
yo deal of discussion has been 
going on in local engineering circles rding 
stage winding, ventilation, and other methods of 
dealing with the difficulties of mining at great 
depths, One authority has put forward the 
theory that mining will be payable on the Wit- 
watersrand to 12,000ft. below the surface. Upon 
this basis he builds up some extraordinary anti- 
cipations as to the ultimate value of the district 
as a gold producer and a machinery purchaser. 

The trial of the action in which the Cable 
Company claims £50,000 damages from the Cape 
Town Tramway Company, for interference with 
its electric currents, has been postponed for 
four months, to enable a Commission to take 
expert evidence in England, 

One result of the war alarms now prevailing in 
South Africa is likely to be the postponement of 
the Cape Government scheme of railway exten- 
sion, and also the similar project in the Orange 
Free State. 

The steamship companies trading to Natal have 
addressed the Advisory Board, urging the neces- 
sity of immediately erecting proper cargo accom- 
modation on the completed 750ft. of quay wall. 
The Board has arranged to meet the Harbour 
Engineer, and discuss the question of the new 
works, At Cape Town the Chief Engineer now 
urges the carrying out of Coode, Son, and 
Matthews’ 1895 report, for the repair of the 
breakwater jetty. This report proposes the 
widening of the jetty to 85ft. from the present 
68ft., by the building of concrete block walls and 
the filling in between with earth solidly. The 
cost of this work is estimated at £65,000, and as 
repairs to the structure during the past four years 
have averaged £2000 a year, it is evident that 
the capital outlay would soon be repaid by the 
practical cessation of all maintenance, 

It is only natural to find a rather heavy de- 
crease in the imports of merchandise into the 
Cape Colony during the first two months of the 
current year, The rebate trade in the Transvaal 
shows an advance, however, but this is probably 
largely due to heavy imports of provisions and 
ammunition in anticipation of war, 


LAUNCHES AND TRIAL TRIPS. 


DARLEYDALE, steel screw steamer; built by, 
William Gray and Co., Limited ; to the order of, 
the Dale Steamship Company, Limited ; dimen- 
sions, 336ft., 48ft. 6in., 24ft.; engines, triple- 
expansion, 24in., 38in., and 64in., by 42in. 
stroke; pressure 160 ib. ; constructed by, Central 
Marine Engineering Works; trial trip, October 
7th; 11 knots, 

Hyson, steel screw steamer ; built by, David 
and William Henderson and Co.; to the order 
of, China Mutual Steam Navigation Company, 
Limited; dimensions, 465ft., 53ft., 34ft. ; 
6500 gross tonnage; engines, triple expan- 
sion, 28}in., 47in., and 78in. by 60in. stroke ; 
pressure 180 launch, October 4th. 

IstaNnDa, cargo steamer ; built by, Sir Raylton 

Dixon and Co., Limited ; to the order of, British 
India Steam Navigation Company ; dimensions, 
424ft, 6in., 50ft. 8hin., 82in.; to carry, 8000 tons 
deadweight ; engines, triple expansion, 26hin., 
42in., 664in,, by 5lin.; pressure, 1601b.; con- 
structed by, T. Richardson and Sons, Limited ; 
launch, October 7th, 
_ LOIRE, screw steamer; built by, Robert 
Stephenson and Co., Limited ; to the order of, 
United Steamship Company, Copenhagen ; dimen- 
Slons, 200ft., 35ft., 18ft. din, to main deck ; 
engines, triple expansion ; bow specially strength- 
ened for ice, to obtain Veritas P. R. class ; launch, 
October 6th, 


ASSOCIATION OF MECHANICAL ENGINEERS,— 
‘he opening meeting of the session of this Asso- 
ciation was held on Saturday evening at the 
Grand Hotel. There was a good attendance of 
members, ‘The chair was taken by the president, 
Mr. Job Cox, who mentioned that the Council 
had been able to prepare a very good syllabus for 
the coming session, The balance-sheet for the 
half-year, submitted by Mr. Mills, showed a total 
balance of £276 7s, 34d. 

TRADE AND BvsINEss ANNOUNCEMENT. — 
Elliott Bros, have removed the whole of their 
manufacturing and testing works from their old 
address, 101, St. Martin’s-lane, W.C., to their 
new factory at Century Works, Lewisham, S.E , 
where correspondence and goods, instruments for 
repair, &c., should be sent.—The business of 
= hammer maker carried on by Mr, J. R. 
M oodhead, of Leeds, has lately been purchased 

y Mr. B, Mountain, A.M.I,M.E., of 25, White- 
hall-road, in the same city. 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal 0) 
Patents.” 

Application for Letters Patemt. 

*,* When inventions have been ‘‘communicated ” the 


name and address of the communicating party are 
printed in italics. 


28th September, 1899. 


19,476. Pivos for Casxs, J. Day, Southsea. 
19,477. Street Lamps, J. F. Simmance and J. Abady, 


London. 

19.478. Securnina Corxs in Borriss, T. H. W. Idris, 
London. 

19,479. Horpixc Hanp-nooxs, E. H. Kertlard, Hali- 

lax. 

19,480. TreaTmENT of Cast Brass, B. Addicott, Bir- 
mingham. 

19,481. Rartway SicnaLiinc Apparatcs, W. W3lson, 
Birmingham. 

19,482. Broocuss, E. L. P. Parker and H. M. Wocd, 


Derby. 

= Hat and Coat Rats, W. H. Lycett, Birming- 
am. 

19,484. Dryina Bricks, E. Hodgkinson, Stcke-on- 


rent. 

19,485. Instrument for ScHoots, A. H. Woodward, 
irmingham. 

19,486. [ncanpgscent Gas Licutino, F. E. Bateman, 


mdon. 

19,487. Seats, E. J. Drysdale, Glasgow. 

19,488. Hatz Corters, J. Sibbald, J. B. Boyle, and 
J. H, M. Gilles, Glasgow. 

19,489. ATracHMENT to Horsz VEHICLES, J. White, 


gow. 

19,490. Brake for VeLocipepes, W. T. Ellis, Glasgow. 

19,491. Tac Appress A. E. Wilson, Glasgow. 

19,492. Sappigs, W. Robins, London. 

19,498. Cappies for Storinc MatTeriats, J. Cuxson 
and A. W. Gerrard, Oldbury. 

Automatic Macuine Lock, J. Mitchell, Aston, 


Staffs. 
Luic Matrresses, G. A. Billington, 
ve 4 

19,496. Recorpinc Apparatus for Suips, J. Hope and 
W. E. Buckley, Liverpool. 

19,497. Praeventine the Poncruration of Pyeumatic 
Tires, T. Bayliffe, and W. H. and S. Munday, 
Bradford. 

19,498. Curr or ApJusTer, F. H. Giles, 
Sheffield. 

19,499. SeLr-stanpInG Bicycie, W. Riches, Jarvis- 
Brook, near Tunbridge. 

Louvre Caimney Pors, 8. 8. Hazeland, Corn- 


wi 
Buncurneo Harr T. and W. Shedden, 
‘0 


gow. 

19,502. Macuinery for Twistrxo Yarn, F. A. Holt, 
A. Seeley, and G. Kershaw, Manchester. 

19,508. Furniturg Castors, J. Crowther and W. 
Dollin, Manchester. 

19,504. Rotary Brusues, B. Jumeaux, Manchester. 

19,505. Opgninc Raitway CarriaGE Doors, H. 8. N. 
Callender, Glasgow. 

19,506. TRUEING UP TRAMCAR WHEELS, I. F. Cutler and 
H. 8. King, Bradford. 

19,507. Stop Motions of Wravinac Looms, J. C. 
Cotttam and J. Bentley, Bradford. 

19,508. AppLyING Forces by HypRAvULic PREssURE, 
T. H. C. Homersham, Bradford. 

19,509. TREaTMENT of Consumprion, J. Porteous, Man- 


chester. 

19,510. Toy Paracuutes, A. J. Jackson, Northwich, 
Cheshire. 

19,511. Suirts, H. Woollerton, Manchester. 

19,512. Cur, 8. A. Thompson, Manchester. 

19,513, Or Fitter, 8. A. Thompson, Manchester. 

19,514. ReversipLe Rotary Sream H. Fey, 
London. 

19,515. Fiecrric Ionrrers for Motors, W. J. Crossley, 
Manchester. 

19,516. InrLators for Pygumatic Tires, J. G. Gott- 


w, Northampton. 
19,518. Dryinc Brewers’ Rervsk, R. Cunliffe and H. 
Forshaw, Manchester. 
19,519. Lerrer F. 8 ken, Manchest 
19,520. Jornts of EARTHENWARE Pirzs, R. Ewing, 


mdon. 
19,521. Tires, J. Gore, Raveagh Eskra, Co. Tyrone, 

Ireland. 
ComBINED Poker and Tonos, J. Owen, Shef- 


eld. 

19,528. Constructine Caps, H. D. Buttrum, Stony 
Stratford, Bucks. 

19,524. Stays, H. Underwood, London. 

19,525. Water Cuutes, L. Morgan and J. F. Elliston, 


mdon. 
19,526. Device for Crosinc Borris, C. E. Challis, 


London. 

19,527. Printinc Macuing, D. Payne and D. T. Powell, 
Otley, Yorks. 

19,528. Cuasps for Lapigs’ Garments, E. D. Hinkley, 
London. 

19,529. Boots, J. H. Legg, London. 

19,530. Reriecror, J. W. Fenn and A. R. F. Evershed, 
London, 

19,531. ANTHRAQUINONE Dygsturrs, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co, 
Germany.) 

19,532. Mecuanicat Stoxers, W. R. Wood, London. 

19,533. CALENDAR, A. B. Calder, London. 

19,584. CoLouRING Matter, H. H. Lake.—(F. Miih/heim, 

rmany.) 

19,535. Exgcrric Currents, A. Blondel, G. Weiss- 
mann, and A. Wydts, London. 

19,586. SgaLinc Water Vatves, F. R. Boardman, 
London. 

19,587. Switch Hotpers for Lamps, R. J. Liebisch, 
Manchester. 

19,538. FreE-wHeeL. for Crores, H. E. 
Cohen, Birmingham. 

19,589. Circuit Breakers, B. Hopkinson and E. 
Talbot, London. 

19,540. LeatHer, B. Trenckmann, London. 

19,541. Conpurtrs for ApparRatvs, P. 8. 
Sinclair, London. 

19,542. Tosacco Pirzs, V. Fréret, London. 

19,543. THeRmMomEtERs, J. J. Hicks, London. 

19,544. Deronators for SIGNALLING, V. von Neumann, 
London. 

19,545. Dispersine or Reriectine Licat, H. Schwin- 
ning, London. 

19,546. Ustna a Bicyc.E as a Motor, J. K. Stewart, 
London, 

19,547. Composttion for DestRoyina M. Far- 
dully, London. 

19,548. Apsorbers for Ick Macaines, P. R McCrary, 


London. 
19,549. Pastinc Suzets of PAPER TOGETHER, E. Oecscr, 

on. 
19,550. Buanxs for Paprgr Boxzs, H. B. Smith, 


mdon. 

19,551. for CycLte P. Hutsom, Woodford 
Green, Essex. 

19,552. Automatic Coupiincs for Wagons, W. Thomas, 

on, 
29th September, 1899. 

19,553. Swrve. Joints for Bay Poss, G. Chisholm, 
Birmingham. 

Raitway Wacons, C. Liggett, Not- 

ngham. 
19,555. Rim Braxgs for VeLocirzpss, J. Bo-ven, Stock- 


port, Cheshire. 

19,556. Guazine Leatier, G. R. Dixon and W. F. Fish, 
Kettering. 

19 Generators, B. H. Thwaite and H. Allen, 


557. Gas 
London. 


19,558, Ratstnc Cans into their Pivotep Post- 
Tion in Veuicies, E, P. Headley and A. Law, 
Wolverhampton. 

Drawine Cyciz Spoxes, M. Carswell, jun., 


gow. 

19,560. Rovine and Siussina Frames, E. Barnes, 
Manchester. 

19,561. ACETYLENE GengRators, J. and B. Aykroyd, 
Pradford. 

19,562.:Sink Frrtines, C. Darrah, jun., and T. F. Jones, 

anchester. 

19,563. W. R. Dawe, fheffield. 

19,564. Burtpinc Up of Boors, E. Langton, 
Sheffield. 


19,6 2. ContRoLLine the Patrern Surrace of Looms, 
D. M. Seaton, Bradford. 

19,653, Seats for Suop Assistants, T. W. H. Biddle, 
London. 

19,654. ExpLosion Enornes, T. W. H. Biddle and A. 
Briggs, London. 

19,655. Looms for Weavine, H. Hobson and W. Smith 
and Bros., Limited, Manchester. 

19,656. ExpLosion 8. Miller, London. 

19,657. Horse Cars, W. Simmons, London. 

19,658. FrrepLacz, R. W. Boyd, London. 

19,659. Arm Pump, R. W. Boyd, London. 

19,660. Stove, R. W. Boyd, London. 

19,661. Bext Drivine Gear, I. Paul and C. Bollé, 


19,565. Screw Paore.ers, E. E. Rickards, N 
on-Tyne. 


19,662. Rixe for SPINNING Framgs, E. Ashworth, 


'yne. 
19,566. Sicnau Lamps, T. Goldie, Ne tle-on 


Tyne. 

19,567. Motor Governors, J. B. Brooks and J. Holt, 
Birmingham. 

19,568. SHety Brackets, P. E. Ayton and H. Rooke, 
birmingham. 

19,569. Borries, R. and W. Brelsford and J. Lingard, 
Burnley. 

in Wire Fins, E. Taylor, Black- 

urn. 

19,571. SuHutries, H. Farrar, Liverpool. 

19,572. Hanpies for UmBretias, W. Strefford, 
Liverpool. 

19,573. Russgr Tires for J. G. Sanderson, 
Newport, Mon. 

19,574. Sprnninc and Dousiinc Macutinery, E. Ash- 
worth, Manchester. 

19,575. CaLicraPHonr, W. Marvin, Birmingham. 

19,576. Mup Guarp for Trousers, A. Kopera, Man- 
chester. 

19,577. Srup, B. J. Oleff, Liverpool. 

19,578. Firg-Bars, B. Draper, Liverpool. 

Treg VaLveE, T. Tully, Low Common, 
Norfolk. 

19,580. Fixep Secure Drop Sgat, G. A. Skinner, 
Sheffield. 

19,581. Purers, D. H. Lea, Birmingham. 

ag ee Farge Box, W. Evans and J. H. 8. Asquith, 

mdon. 

19,583. Watcues, J. Ganter, London. 

19,584. Macuing Hanp-cuarps, T. and G. W. Pallister 
and F. Naylor, London. 

19,585. Sroxers, Babcock and Willcox, Ltd., and G. 
W. Thode, Glasgow. 

Brakz, C. Stride, Chichester, 


jussex. 

19,587. Fiusnixc Apparatus, T. G. Rhodes and R. 
Gaunt, London. 

19,588. Motor Cycixs, C. Koerte and I. Atkinson, 
London. 

19,589. Brake, C. A. Wardill, London. 

19,590. FasteNinc Sash Winpows, G. Langford, 


ndon. 
cy > Woop and other Screws, W. Errington, 


ndon. 

19,592. SecrionaL Linine in R. T. Gidden, 
London. 

19,598. OrricaL ApPLiancg, A. L. Adams, W. Mallett, 
and C. W. Beevor, London. 

19,594. Pweumatic Tirgs, J. Jones, London. 

19,595. Hanp TRansMITTER for Morse Copz, B. Mc- 
Dermott, London. 

19,596. Gas Burners, W. C. Tegethoff and W. H. Seidel, 
Kingston-on-Thames. 

19,597. Curry -comss, I. M. House, Kingston-on- 


ames. 

19,598. Vices, S. N. Hubbell, Kingston-on-Thames. 

19,599. Wacon Coup.inas, W, E. Archer and W. Harvey, 
London. 

19,600. Wacon Coup.inas, W. E. Archer and W. Harvey, 
London. 


19,601. Seat Coverines, E. Wright, Birmingham. 

19,602. INcLInED Lirrs, W. R. and E. KR. Smith, 
London. 

19,603. FincER-NaIL Cutrsers, L. I. Cook, London. 

19,604. Damper for Surraces, M. Montford, 
London. 

19,605. CaoutcHouc Wars, E. G. Zieger and E. E. 
Wiegand, London. 

19,606. Gas IoniTion Apparatus, A. Hepke and H. 
Barschke, London. 

19,607. Factne Brick, F. Savery, Berlin. 

19,608. Lerrer-Box, F. H. Meyer, Berlin. 

19,609. PasTeuRiIsaTION of Liquips, A. Gasquet, 
London. 

19,610. CoIN-FREED Game of SKILL, H. J. G. Pessers, 

mdon. 

19,611. Stzam Traps, C. Snow, Lendon. 

19,612. Crematinc Carcasges of Animas, H. Roberts 
and E. and H. Roberts, Limited, London. 

19,613, Typewriters, M. 8. Carmona, London. 

19,614. Hay Lappers for Lorrizs, H. Hora, London. 

19,615. Water Taps, O. Ninnemann, London. 

19,616. DRAIN-CLEANSING MACHINERY, W. and 8. Davis, 
Birmingham. 

19,617. Brack Cotourinc Marrer, C. D. Abel.— 
(Actien-Gesellschaft fiir Anilin-Fabrikation, Germany.) 

19,618. Biack CoLourrnec Matrer, C. D. Abel.— 
(Actien-Gesellschaft fiir Anilin-Falrikation, Germany.) 

19,619. LAMINATED ARMATURES for DyNAMO-ELECTRIC 
Macutngs, J. Burke, Dondon. 

19,620. Commopgs, H. Rasor, Liverpool. 

19,621. Purtryinc Freep-water, A. Harris, Liverpool. 

19,622. Azo-pyesturrsa, F. H. Smith, Liverpool. 

19,623. Brake Mecuanism, A. H. Rogers and H. W. 
Patrick, Birmingham. 

19,624. ATTacHInG Posts to Corners in METALLIC 
Bepsteabs, Hoyland and Smith, Limited, and F. C. 
Randall, Birmingham. 

19,625. ComMBINED BILLIARD CHALK Hotper, F. King- 
ston, London. 

19,626. ConveyIne CycLEs by Raitway VEHICLES, A. 

Wilson, London. 

19,627. Trrgs for WHEELS, H. C. Frost, London. 

19,628. WaTER-cLosET VaLvzs, G. Watrous, London. 

19,629. Manuracture of Saccnaring, H. H. Lake.— 
(Chemical Work, formerly Sandoz., Switzerland.) 

19,630. MgcuantcaL Toys, J. Greenfield.—(J. Autch- 
ings, Rhodesia.) 

19,631. ELecTricaL CoNVERTERS, A. Soames, London. 

19,632. Fo.p1ne Steps, B. T. Wrinch, London. 

19,633. Repropucine Device, A. E. Jacobs, Cleveland, 
Ohio, U.S.A. 

19,634. New G. B. H. Budding, jun., London. 

19,635. CatrLe Trucks, M. A. Eatman, London. 

19,635. Sian Cuaractsrs, R. G. Lake, London. 

UMBRELLA and Parcet Carriers, 8S. McCrae, 


on. 
19,638. for Envecopss, L. M. Nielsen, 


London. 

19,639. SLEEPING VALIsE, H. H. Phillpot and C. Selfe, 
London. 

19,640. Execrro-mMaGNeTIC Wave Apparatus, J. T. 
Armstrong and A. Orling, London. 


80th September, 1899. 


19,641. Ianrrion Gear for Gas Enorngs, J. W. Hinch- 
ley, London. 

19,642. SHop Sgat, F. W. Goulton and A. J. Keeler, 
London. 

19,643. Heaps of Sypnons, T. H. W. Idris, R. 
Griffith, and Idris and Co., Limited, London. 

19,644. Apparatus for CLEANING CEILINGs, G. W, 
Greenfield, Stockton-on-Tees. 

19,645. PeRMANENT Way of Rartways, W. B. Marling, 
London, 

19,646. APPLIANCE for GENERATING ExectTricity, W. 
Sunter, Glasgow. 

19,647. PLovans, W. Hein, Glasgow. 

19,648, Boors, W. Wegman-Bossert, Glasgow. 

19,649. AcruaTina the Vatvss of Gas T. Rae, 


lasgow. 
19,650. Gear of 8. Cooper, 
ven' 


ry. 
19,651. Apparatus for UsE at the Borrom of Brps, W. 
Hill, Birmingham. 


19,663. SLATE-EDGING Macuing, A. Koenig.—(. J. 
Kloss, Germany.) 

19,€64. Fasteninc the Lips of Packinc-Boxgs, A. Kin- 
ross, Edinburgh. 

19,665. Couptines for Rops, W. and T. D. Bayliff, and 
B. Draper, Liverpool. 

19,666. Fett Hat Crown Pouncine Macnings, H. H. 
and A. Turner, Manchester. 

19,667. Castinc Boptzs, 8. H. Adams, Harro- 


gate. 

19,668. WorkmeEn’s Time, J. Hill, Man- 
chester. 

19,669. Compounp for CLEANSING POLISHED SURFACES, 
C. E. Postlethwaite, London. 

19,670. Cooxixa Foopsturrs for Anmmats, J. H. D. 
Jenkinson, Birmingham. 

19,671. FastEnInG Device for Winrow Sasues, G. M. 
Noakes, Liverpool. 

19,672. INsuLaToR for SuprorTinc TELEGRAPH WIRES, 
T. and W. F. Malkin, Stoke-on-Trent. 

19,673. MuLE Sprnnine Frames, F. Stocks, Burnley. 

19,674. THe Drirrine Sxips’ Locs, T. Le Poidevin, 
Guernsey. 

Couptines for Rartway Wacons, J. McLaren, 


Glasgow. 

19,676. Baxp Brakes for Cycres, R. W. Smith, Bir- 
mingham. 

— Srups, J. H. Pirongs and C. J. Klapka, 


on. 

19,678. Licgutninac Conpuctors, K. W. Hedges, 
London. 

19,679. Benpine of Pirzs, A. G. Brooks.—{L. Ziegler, 
Germany.) 

19,680. TREATMENT of Raisins, J. G. Gibson, Liverpool. 

19,681. Sprxninc Tops, W. Morton, Liverpool. 

19,682. CuarcoaL KILN, F. Brand, London. 

19,688. actinc Toninc Paper, O. Racthel, 
London. 

19,684. or DryinG C. T. Hennig, 

London. 

of Giass Pirates, L. West, 

ndon. 

19,686. LaTHinG, M. Hilton, London. 

19,687. MerHanz Gas Manuracturg, C. Wiilffing, 
London. 

19,688. Tits, F. Day, Lordon. 

19,689. Ventitatorn, H. Buckmaster, 
Dunstable. 

— Szwine Macuiyzs, A. J. Boult.—(P.L. Guicherd, 

rance. 

19,691. PRESSURE-REGULATING VaLvgs, H. F. Standing, 
London. 

Securinc Raits in Cuarr, W. H. Lambert, 


mdon. 

19,693. Kyirg-cLEANING Devices, E. M. F. Macdougall, 
mdon. 

19,694. Preventinc Watcu Terr, E. C. Hory, 


ondon. 

19,695. Fuses, Sir W. G. Armstrong, Whitworth, and 
Co., Ltd., and G. Stuart, London. 

19,696. Cyctey Ciutcnes, T. H. Williams, 


ndon. 

19,697. Guarp for Crrcutar Saws, W. North, 
mdon. 

19,698. Utinisation of Mitk, F. J. F. von Mering, 
ndon. 

19,699. CoverinG for Szats of Tramcars, R, Ullett, 


mdon. 

19,700. CLeaniNG Sewers, H. H. Lake.—(P. J. Healey, 
Onited States.) 

19,701. Pneumatic TrrE Vatves, J. M. Dumstrey, 
London. 

19,702. Onsrruction Removers for Tramways, &c, 
L. N. Smyth, N. B. Dieterich, W. 8. Smyth and J. 
F. Moore, London. 

19,793. Preventinc Reri..inc of Jars, C. J. Nesbitt, 
London. 

19,704. Apparatus for Fixinc J. J. Karges, 
London. 

Tires for WHEE, F. N. Mackay, 


mdon. 
19,706. ‘‘ Empossinc” or Encravine Guass, 8S. Jones, 


ndon. 
19,707. CLutcHEs, R. R. Gubbins, London. 


2nd October, 1899. 


19,708. VARIABLE + SPEED Gear, J. Allan and F. Mvore, 
mdon. 
19,709. Distance Finper for C. 
Spencer.—(J. H. Glasspool, West Indies.) 
19,710. WirELEss TeLecrapuy, 8. G. Brown, London. 
19,711. WatER-TIGHT TroveH FLoorine, A. 8. 
Dowell, Inch Keith Milngavie, near Glasgow. 
19,712. CanpLe Houpers, W. G. Macivy, London. 
19,713. Puncuine and Macuings, J. R. 
Etheridge, Leicester. 
19,714. VARIABLE-SPEED Gear for CyciEs, J. F. Gibb, 
lasgow. 
19,715. Bicycies, R. B. Helliwell, Liverpool. 
19,716. Srgam Turstings, J. W. Liggins, Burnley. 
19,717. SHor Szat, A. A. Eggar, Wokingham, Berks. 
19,718. FisH-pLaTEs for ConngcTING Rais, B. J. 
Maloney, Edinburgh. 
19,719. Sewinc Macutines, M. H. Pearson and Pearson 
and Bennion, Limited, Leicester. 
19,720. Locks, V. Dugmore, Wolverhampton. 
19,721. Fotprne Stanp for Bicycuss, T. Jackson, 
Birmingham. 
19,722. Bock for Constructine Sewers, D. T. Clegg 
and H. N. Brocke, Manchester. 
19,728 MecHanicaL Toy, F. Howkins and J. 
Manchester. 
19,724. FLowERs on SHow-BoaRDs, W. T. 
illiamson, Stockport. 
19,725. Rovinc Framgs, J. Mackie and R. Kirk, 
Belfast. 


19,726. Trouser Stretcuers, R. O. Rowland, Bristol. 
19,727. Smoke ConsumMER, E. Berry, Cheshire. 
19,728. CLutcHEs for C. C. Fontaine, London. 
19,729. FurniTurg, R. J. Worrall, Liverpool. 
19,730. Cranks for VELocipEDES, A. Miesch, Bir- 
mingham. 
19,731. Automatic Raitway Venicigs, C. 
. Bridges, Leeds. 
19,732. RESERVE Brake, C. 0. Woodhouse, 


Dublin. 
19,733. Fisnine Regis, H. H. Smith, Harborne, War- 


wickshire. 
19,734. Drivine and BRAKE MecHanisM for BIcycLEs, 
. Simpson, Liverpool. 

19,735. SeTTincs of Corrgrs, F. M. Maynard, Burton- 
on-Trent. 

19,736. CHAIN-ADJUSTING MxcHanism, J. and 8. Holt, 
Liverpool. 

19,737. CrrHerns, J. Neumayer and L. Hessling, 
Germany. 2 

19,738. Excing Packine, W. Cromar and L. Garsides, 
Rochdale. 

19,789. Surrt Fronts, C. Kennis, London. 

19,740. Courtine Existina Linxs of Routine Stock, 
A. Brinkman, London. 

19,741. SkIRT-GuARD for Cyctes, M. H. Russell, 


London. 
19,742. ADDRESS-HOLDER for H. Biixen< 
stein, London. 
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19,743. Day Drstituation of Woop, F. Schmidt, 
London. 

19,744. Couptines for Rartway Wacons, M. Taylor 
and J. Smith, London. 

19,745. AvTomaTic Macuine for CLEanine Boots, G. 
E. Vallée, London. 

19,746. ScrEw-cuttine Toots, J. B. Simonds, London. 

19,747. Toots, C. Apgstrém, London. 

19,748. Macuing for Manuracturinu Bonzons, H. 

Kramath, London. 

19,749. Bgg-Hives, V. Darimont, London. 

Liyk Cuatns, A. Bahls, London. 

19,751. INstRUMENT for CasTRATION of ANIMALS, E. 
Julié, London. 

19,752. Fegpers for PgrroraTinc Macuings, H. J. 
Haddan.—(The P. and P. Feed Gauge Company, 
United States.) 

19,758. Sprocket Gear, J. Milne, London. 

19,754. New Game, W. Trewhella, London. 

19,755. Couptines for Rartway VEHICLEs, O. Imray.— 
(J. Willison, United States.) 

19,756. Giass PLates by means of Grinp- 
sTONEs, D. Gilles, London. 

19,757. Ovens, G. Hilgenstock, London. 

19,758. ELectricaL TgELEPHONY, A. B. MacGregor, 
London. 

Lapres’ Hat Pin, G. Zobel and I. Muller, 

mdon. 

19,760. Joints, O. Albert, London. 

19,761. Execrric Traction for Es, H. Miinss, 
London. 

19,762. Propuctnc Soprum Hyprosutpuits, B. Will- 
cox.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

19,763. GARMENT Pockets, E. Nable, London. 

19,764. PHonocrapus, L. Wolff, Liverpool. 

19,765. Taps for M. E. Wittenberg, 
Liverpool. 

19,766. CycLe Ggar, W. F. Nuthall and J. J. Rowley, 
London. 


19,767. Sewoxe Macurng, G. Schmidt, Kotzschenbroda, 
near Dresden, Germany. 

19,768. Spegp Inpicatoxs for Suips, P. W. O. Hodges, 


mdon. 
19,769. Fastexinc Devices, C. M. von der Wehl, 


ndon. 

19,770. CompassEs for Srgamsuips, W. J. Reynolds, 
London. 

19,77L. Kyirg Boarps, E. Broom, London. 

19,772. Typewriter, W. Peresford and F. T. Rushton, 
London. 

19,773. IyTRopUCING WaTER SERVIcEs to Boxes, 
The New Steam Stamp Mill Syndicate, Ltd., and C. 
S. Madan, London. 

19,774. Mecuanicat Device, G. Poissien and F. V. 
Maquaire, London. 

19,775. Paper Curr, R. B. Ransford.—(J. W. Cushman, 
United States.) 

19,776. for RarLway VEHICLEs, A. Piskur, 


ndon. 

19,777. AMMUNITION Priminc Devicgs, C. von Gértz 
and the Firm of E. Skoda, London. 

19,778. Primary Devicss for Guns, C. von Gértz and 
the Firm of E. Skoda, London. 

7 G. W. Tolle and T. M. 
Griffiths, London. 

ay 80. Cycrgs, C. D. Turrall and W. Radford, 


on, 
19,781. Switcuss, 8. A. Hunter, London. 


8rd October, 1899. 


19,782. Wisp Cutter for Cyrcires, W. M. Atkins, 


mdon. 
19,783. Ropgtess Scarrotp, W. Atkinson, Birken- 


head. 

19,784. PottsHinc Powpsr, J. Rigg, N. J. Keen, and 
E J.T. Digby, Yardley, Worcestershire. 

19,785. CuzANING Mutat Surraces, The Vereinigte 
Elektricitiits - Actiengesellschaft and J. Klaudy, 
London. 

19,786. SauTrLE Box Enp Sprinc, J. U. Ingham, 
Bury, Lancs. 

19,787. ELecrRicaALLy Icnitinc Lamps, W. Best, 
London. 

19,788. Pneumatic Trees, H. F. Standing, London. 

19,789. Braxgs and Rims for Cycizs, G. E. E. Cooke, 
London. 

19,790. Locktse Mryers’ Sarzty Lamps, W. Gay, 
Pontypridd. 

19,791. CommunicaTING Apparatus for Trains, F. 
Richmond, Burnley. 

19,792. Pickers for Looms, R. Worsnop, H. Hind, and 
J. Mitchell, Halifax. 

19,793. ELEcTRO-PLATING Apparatus, B. J. and A. 
Round, Birmingham. 

19,794. Launpry Ironinc Macutygs, J. 8. Yule, Man- 
chester. 

19,795. Prgumatic Tires for Cycies, T. A. Walker, 
Birmingham. 

19,796. Trouser StretcHERs, A. E. Harvey, Bristol. 

19,797. Brakes for VeLocipepes, T. Clarke, Man- 
chester. 

19,798. VeLocipEDES, J. C. Hancock, J. N. Catanach, 
and J. B. Hancock, Manchester. 

19,799. Cans and Packrne A. J. Boult.—(G. 
W. Vaillant, United States.) 

19,800. Wrrinc the Epcxgs of Cans, A. J. Boult.—(G. 
W. Vaillant, United States.) 

19,801. Beps, G. E. Pack and A. Phillippi, London. 

— PREPARING CEREAL Cakes, J. H. Kellogg, 

mdon. 

19,803. PoWER-TRANSMITTING Mgcuanism, B. S. Law- 
son, A. L. and M. Merrick, and A. J. de Mott, 


19,804. Stgam GENERATORS, W. R. Addicks, London. 

19,805. TYPEWaITING MAcHINEs, R. Turner and Duplex 
Typewriter Company, London. 

19,806. Ova. DisHEs, F. Winkle, Stoke-on-Trent. 

19,807. Scissors, A. Lloyd, Birmingham. 

Automatic Coup.ines, W. K. Strathern and C. 


r, we 

19,809, AcTUATING the Pistoys of Enorngs, R. C. Sayer, 
ristol. 

19,810, Water H. and S. H. Hawkins, 


ndaon. 

19,811. Gasxs, E. Ball, W. H. Bangham, and A. 
Roberts, Stoke-on-Trent. 

19,812. Prorettinc Suirs, H. F. Burgess, British 
Columbia, Canada. 

19,818. Wrovcut Metat Rapiator, F. A. Wilmot, 
London. 

19,814. Wrovucut Metat Rapiator, F. A. Wilmot, 


ndon. 

19,815. Brake MecuantsM for Cycies, C. G. Garrard, 
mdon. 

19,816. for Lamp SuHapg, T. H. Brough, 


London, 

19,817. PHorocrapus, A. J. E. Hill and Photo, Ltd., 
London. 

19,818. Construction of Wicks for Lamps, R. O. Best, 
London. 

Dryinc and CLeaninc W. L. White, 


ndon. 

19,820. Steam TRAWLERS, A. Gemmell and R. Frow, 
ndon. 

19,821. Mgans of CrysTaLiisinc Gums, W. L. White, 


naon. 

19,822. Cootixc Heatep Surraces, M. P. M. Collier, 
London. 

19,828. Gas Firtrnos, J. B. Colbran, London. 

19,824. BRAKE Mercuanism for Cycizs, J. W. Cross, 
Birmingham. 

19,825. RENDERING MouLps ConpuctinG in the Exgc- 
TROLYTIC Batu, H. J. Sheldon, Harrow. 

19,826. Gas GRILLING Apparatus, F. C. Grocott, 
London. 

19,827. A JorngR’s Cramp, W. C. See, London. 

19,828. Stoprsa and LEvEL Fioors, E. C. Christmas, 


maon. 
19,829. for Pneumatic Tires, 8. R. Stone, 
Birmingham. 
10,830. and their Srorrers, D, Strauss, 


London. 


19,881. Hat Guarps, W. D. Winkley, London. 
19,882. Brakes for Bicycies, &c., F. L. Langton, 


London. 
19,838. TuBs CLeangrs, W. D. Forsyth and E. T. Bell, 


London. 

19,834. Purgs Satts, H. Baker and E. Haworth, 
London. 

19,835. Treap for WHEELs, Srarrs, &c., H. B. Haigh, 
London, 

ManpDRIL AtrTacHMENTS, A. B. Robinson, 


ndon. 

19,887. Taps and TarHo.rs for Bottixs, J. Weatherly, 
London. 

19,838. Fiuro Liqurraction, G. Code ard H. Knudsen, 
London. 

19,839. TurBINgEs, E. Ferretti, London. 

19,840. Presses, J. C. Taft, London. 

19,841. Tings, J. D. Prescott,C. N. Bacon, and A. W. 
Griffith, London. 

19,842. Lock-nut, F. Baker, London. 

19,843. L. A. Garchey, 
London. 

19,844. for Storine Lirg-Be.ts, H. Sand- 
ford, London. 

19,845. Fire - EXTINGUISHING Device, C. Linser, 
London. 

19,846. Conpuit TeRMInAL Box, R. McK. Thomas, 
London. 

19,847. Trrgs and Rims for WHeExzs, O. J. M. Ancora, 
London. 

19,848. Frre-arms, A. W. Savage, London. 

19,849. RecorpiInG ELEcTRICAL VisRations, W. Frieso- 
Greene, London. 

19,850. PRINTERS OvERLays, E. Bierstadt and T. B. de 
Vinne, London. 

19,851. Butron Fastensrs, J. Luckirg.—(@. Pabst, 
Germany 

19,852. Liquip WEIGHING Apparatus, A. P. Petersen, 


London. 
19,853. VaLvas, W. Guest, T. H. Woollen, and H. Guest, 


n. 

Evectric Ramway System, P. Pinckney, 
Portsmouth. 

19,855. Propuctne Desicns on Ve.vet, C. Cameron 
London. 

19,856. Macnetic Separators, W. Clark F. 
Courtney, New South Wales.) 

19,857. Hwap-REsT, N. Lassti, G. Ledner, and D. Weisz, 
London. 

19,858. Connectinc Front Fork Enps to Front AXLE 
in Cycies, E. H. Foster and F. J. Edge, bir- 
mingham. 

19,859. PropgLiinc ExpLosivE E. Wall, 
London. 

19,860. Sweerinc Macuringes, G. W. Brady and G. M. 
Rittenhouse, London. 

19,861. Fiussine Mecuanism, L. B. Smith and E. A. 
Gilbert, London. 

19,862. ResgRvoIR or Fountain Syrinag, E. W. Hall, 
London. 

19,863. TeLEPHONIC ApPaRaTus, W. Gray, London. 

19,t64. Se_r-inkinc Hanp Sramps, L. Newcombe, 


London. 

19,865. Sewine Macurngs, W. L. Wise.—(D. H. Brandon, 
France.) 

19,866. Means for Marine Proputsion, J. A. Secor, 
London. 

19,867. TELEGRAPHIC Apparatus, A. C. Crehore and G. 
O. Squier, London. 

19,868. CycLe Brakes, G. C. Holtam and D. Marshall, 
London. 

19,869. CLutTca for VELocIrEDE MEcHANISM, R. W. Bill, 
®methwick, Staffs. 


4th October, 1899. 


19,870. Mountinc PuHotocrapHs, J. E. Henderson, 
een. 

19,871. CLOTHES - WASHING R. Gibb, 
Glasgow. 

19,872. Prorectinc Tupses, C. McCullum and G. A. 
Macdonald, Glasgow. 

19,873. Door Locks or FastEntnos, S. W. Browne, 
Margate. 

19,874. Harness Back Banps, G. Wilson, Liverpool. 

19,875. WasHinc and MaNncLinG Macuings, H. C. 
Longsdon, Keighley. 

19,876. DossrEs, A. Lockwood, Keighley. 

19,877. TRimmina Epces of D. M. Seaton, 
Bradford 


ord, 
19,878. SHuTTLE Motion of Looms, D. M. Seaton, 
Bradford. 


19,879. BiLuiarp Tastes, H. G. Fenwick and F. 
Herbert, Birtley, near Chester-le-Street. 


19,880. Boxes, J. Wilkinson and T. Stockda’e, New- 
castle-on- e. 
19,881. SurFAcE of Grass, A. J. Davis, 


Birmingham. 

19 882. Packinc MgTALLIc Bepstgaps, J. E. Hoskins, 
Birmingbam. 

Guipe in Drawine, G. A. Vetch, 


1D iD. 
19,884. ADJUSTABLE AvuToMaTic SHop Szat, R. Voce, 
Birmingham. 
- CARRIAGE F. McNamee, 
19,886. CoIN-FREED Mecuanisms, W. E. Hipkins, 


mdon. 
19,887. for Rattway Wacons, D. Gillies, 
sgow. 
19,888. Lacr, B. Walton, London. 
19,889. Sprina CycLe Tires, J. Baier amd E. Clark, 


mdon. 
19,890. Pneumatic Tires, J. Jung and H. Veith, 
Manchester. 
19,891. ORDERLY Brvys, R. H. Read, London. 
Boat with 8. Rawson, Birming- 
am. 
19,893. EnvELorgs, H. Newbon, London. 
19,894. Stot Lever, W. H. Renwick, Otley. 
19,895. LireBuoy, W. H. Ellam, London. 
19,£96. WaTER-COOLING Apparatus, E. Estcourt, 


London. 

19,897. Securinc Pneumatic Tires, 8. Pattisson, 
London. 

19,898. Coverinc Fivurs of Borers, J. Baldwin, 


London. 

19,899. CrcLze Gear, J. G. Shaw and R. T. Peacock, 
Hawick. 

19,900. Apparatus for GENERATING ACETYLENE Gas, 
The Buffington Acetylene Gas Light Company, 
Limited, and H. C. Braun, London. 

19,901. for Cycies, Humber and Co., 
Limited, and F. Easom, London. 

19,902. A New Reservoir Brusu, E. E. Fleming, 


London. 

Means for Carryinc Boogs, W. T. Riley, 

ndon. 

19,904. Hearrtus, B. A. Lillie, London. 

19,905. SHors for Draucut ANimaLs, J. Hughes, 
London. 

19,906. CarTRIDGES, J. L. Brewer, London. 

19,907. VesseLs for Liquips, E. Edwards.— 
(M. Urbach, Germany.) 

19,908. Corp Jornincs, E. Edwards.—(P. 
Tanneberger, Germany.) 

19,909. HoirpER for Canpixs, J. G. J. 8. Menhinick, 
London. 

19,910. Letter Ciips, A. Myers, Birmingham. 

19,911. Lapizs’ Harr Pins, G. J. L. Coxhead, 
London. 

19,912. New Carp or Bookie, A. Tuck, 
London. 

19,918. Presgrvinc Postace J. Buchan, 


ndon. 
19,914. Apparatus for Kegrinc Letters, J. Buchan, 
London. 
19,915. ENVELOPES, W. P. Thompson.—(P. J. Munck, 


Finland. 

19,916. SargeTy CoNNECTING-BAR for ELECTRIC WIRES, 
W. P. Thompson.—{The Firm of Petsch and Gurtler, 
Anstria.) 


19,919. MANUFACTURING CANDIED-PEEL PRESERVES, W. 
Robertson, Manchester. 

19,920. ScreEns for the Haur-rong Process, H. Lyon, 
Manchester. 

19,921. PLasterinc WALLS and J. Bassett, 
Birmingham. 

19,922. CaRRiaGE AXxEs, J. Jensen, London. 

19,923. BotrLz Houpsrs, A. T. Barton and A. Batten, 


oudon, 
19,924. Moron Mgecuanism for Cycuxs, P. A. Renaux, 
London. 
19,925. VEHICLE Braxkegs, H. W. Herbst, London. 
19,926. CuttinG Ivory, C. Triiger, London. 
19,927. MacHinery for HammeErinG Merat, J. Hein- 
rich and H. Dorsch, London. 
19,928. RoLLER Bgarinos, Mossberg Roller Bearings, 
Limited.—(F. 0. Andrews, United States.) 
19,929. ENve.orgs, L. J. Frecknall and G. C, Marks, 
London. 
19,930, Lirg-BELts, J. C. F, Ruck, London. 
19,931. Rotter Bearinos, W. H. Wright, London. 
Macuines, F, A. Sanders, 
‘ord. 
19,983. Bett and Bracss, L. N. Drhiberg and G. K. 
Askin, London. 
19,984. Rovuers for CALENDER Macutngs, L. Eck, 
London. 
19,985. Pneumatic Tires, A. Lemaitre, London. 
Procgss for MeRcERISING CoTToN, R. Brandts, 
mdon, 


5th October, 1899. 
WINDOW-BLIND Fittinos, E, Wareham, Chelms- 


‘ord. 
19 Courtine W. Walkington, 
eed: 


8. 

19,939. and SLottine Merazs, 8. O. Cowper- 
Coles, London. 

19,940. Finpers, R. R. Bruce, Weymouth, 

rset. 

19,941. ELrectric Tramcars, W. H. Pick, Bradford. 

19,942. Carryina Suips’ Boats, W. Jones, Wolver- 
hampton. 

19,943. for Exvecrric Tramcars, C. K. 
Everitt, Sheftield. 

19,944. CompgnsaTine Drivinc Gear, T. B. Browne 
and F. L, Martineau, Coventry. 

19,945. Friction Ciutcugs, T. B. Browne and F. L. 
Martineau, Coventry. 

19,946. VaLvgs for Exrtosion Morors, T. B. Browne 
and F. L. Martineau, Coventry. 

19,947. Frames for Motor Cars, T. B. Browne and F, 
L. Martineau, Coventry. 

19,948. Rotary WASHING J. M. Sellers, 
Keighley. 

19,949. CRANK-DRIVING Apparatus, E. B. Killen, 
Glasgow. 

19,950. Device for Fix1nc-pown Papers, A. H. Wood- 
ward, Birmingham. 

19,951. ATTavHINe Dust-caps to J. 
Marston, Limited, and W. Hough, Wolverhampton. 

19,952. BRAKE Mecuanism for J. Marston, 
Limited, and W. Newill, Wolverhamptor. 

19,953. Nests, J. Hibbert, Liverpool. 

19,954. SELF-cLosinec Traps, M. J. Adams, Leeds. 

Hot and Water Taps, M. J. Adams, 


19,956. Wrencugs, A. A. Peart, Kingston-on-Thames. 

19,957. Door-cLosinc Devices, P. J. Lennart, King- 
ston-on-Thames. 

19.958. GLazine Compounpns, J. Noad and T. H. L. Bake, 


London. 
19,959, Dig Heaps for Screw Cortina, W. J. Smith, 
London. 
19,960. Try PLates. H. 8S. Thomas and W. D. Davies, 
Kazarma, Llanelly. 
19.961. Pneumatic System for Savina Surps, H. 
Parker, London. 
19,962. Looms, The Anderston Foundry Company, 
Limited, and J. Reeves, Glasgow. 
19,963. for RatLway Wacons, J. Hamilton, 
Glasgow. 
19,964. TusLeR Funnet Tea A. Wilsor, 
urnley. 
19,965. CanTRIFUGAL CLutcH for Motor Veuic es, E. 
Gunnill, Preston. 
19,966. Rim and Trre for VeHtcLe WHEELS, 8. H. 
er, London. 
19,967. FLEXIBLE RevoLvinc Lips, W. G. Filmer, 


mdon. 
19,968. Brakes for VeLocirpepgs, J. Brenneke, 
mdon. 
19,969. Topacco Pipes, E. Landfried, London. 
19,970. Fastentncs for Tickets, W. Siegfried, 


mdon. 
19,971. Raitways, J. Anderson, Rutherglen, 
narkshire. 
19,972. Makina Tapiets of Foop, G. Bamberg, 


mdon. 
19,973. Cowis. W. Whitchead, T. Harris, and H. C. 
ré, Manchester. 
19,974. for SHavinc Brusugs, K. N. Row, 


ndon. 
19,975. Betis, A. Weitemeier, London. 
19,976. MANUFACTURING Fire Licuters, F. Krueckels, 


19,977, and Cicaretres, H. Linnekogel, 

19,978. —— and Suogs, J. Gibbs and J. Hager, 

19,979. Covrtines, C. Williams and BH. Jones, 

19,980. Diz Heaps for Screw Curtinas, W. J. Smith, 
ondon. 


19,981. FREE-WHEEL for Bicycies, &c., T. 8. James, 
London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


629,787. Borinc ATTACHMENT FOR MORTISING 
Macuines, L. W. Greenleaf, Terre Haute, Ind.—Filed 
November 5th, 1897. 

Claim.—The combination, with a mortising machine, 

acam 1, adapted to raise and lower a sliding table 4, 


ija definite space and to hold said table 
given point a definite length of time, 


19,917. Stgam GeneRaTORS, J. E. Slack, 
19,918. Puririgrs for STzAM 


Manchester. 


Borers, J. E. Slack, 


tghaft 5, the roller 2, the hanger 3, the sliding 
table 4, adriving pulley 9, a collar 8 ‘urnished-with a 


projection 8! adapted to engage with the le 

lever 6 adapted to operate the auger-shaft 1p * 
connection with the shaft 5, the auger-shaft 10,'tha 
sleeve 19, the pins 12, the hand bar 15, the spring 1 
and the spring-seat 13, all substantially as escribel 
and for the purpose set forth. 


629,817. Apparatus FoR ConverTING Liquip 
InTO HOLLOW ARTICLES OR STRIPS ov Murase 
Stolberg, Germany.—Filed January llth, 


Claim.—(1) An apparatus to convert liquid metal 
into hollow articles, comprising in combination with 
a hydraulic pressure cylinder C, a plunger 8, a piston 
J, and pressure head V, both of which are secure] 
moun on the respective ends of said plunger, 4 
cylinder A adapted to receive liquid metal, openin 
b in said cylinder to serve as overflow for the slag a 
impurities of the liquid metal, a sleeve D ad justabl 
mounted and long.tudinally movable in cylinder 4 
a removable key K seated in plunger 8, by means of 


which said sleeve is secured to plunger 8, substantially 
as described. (2) An apparatus to convert liquid metal 
into — of metal, comprising in combination with a 
hydrauldic pressure cylinder C, a plunger S*, a piston 
J and a pressure head V*, both of which are securely 
mounted on the respective ends of said plunger, suit- 
ably shaped notches L in the pressure head V2, a 
cylinder A adapted to receive liquid metal openings B 
in said cylinder to serve as overtiow for the slag and 
impurities of the liquid metal, a sleeve D adjustably 
mounted and longitudinally movable on cylinder A, 
and a removable key K seated in plunger 82, by means 
of which said sleeve is secured to the plunger 82, sub- 
stantially as described. 


629,829. Hanp-HoLe Pate, H. G. Tidemann, St, 
Louis, Mo.—Filed October 14th, 1898, 

Claim.—(1) In combination with a vessel formed 
with a circular hand-hole or opening, of a circular- 
shaped hand-hole plate therefor, a shank rigidly 
secured to said circular hand-hole plate, and meaus 
for clamping said hand-hole plate to said vessel, said 
means being susceptible of being passed through the 
opening which said hand-hole plate is designed to 
cover, without necessitating the detachment of any 
of said means from eaid hand-hole plate, substantially 
as described. (2) In a device of the character de- 
scribed, the following elements, in combination, a 


629829] 


hand-hole plate B, a shank C, a yoke D, having 4 
longitudinal slot d formed therein, a shoulder or in- 
wardly -extending portion a”, and means for co- 
operating with said yoke and said shank for clamping 

id hand-hole plate and said yoke in position, sub- 
stantially as described. (3) In adevice of the character 
described, the following elements in combination, a 
hand-hole plate B, a shank C, a yoke D, having a 
longitudinal slot d formed therein, a shoulder or in- 
wardly-extending portion @’, and a nut ¢ which co- 
operates with said shank and said yoke for clamping 
said hand-hole plate and said yoke in position, sub- 
stantially as described. 


629,862. Poncuinc Macuing, W. A. Langjalr, Ply- 

mouth, Wis.—Filed May 20th, 1899. 

Claim.—(1) A punching machine comprising an open 
slide, a series of varied gauge punches and correspond- 
ing dies carried by the slide, means for holding said 
slide in adjusted position, and a lever - controlled 
plunger engageable with any one of the several 
punch shanks incidental to adjustment of the afore- 
said slide. (2) A punching machine comprising 4 
main frame piece provided with an upper hollow 
lengthwise flange having a longitudinal bottom slot, 
a lever-controlled plunger engaging a recess of sai 
flange and having its lower end made to match the 


hollow and slot of same, an open slide guided ona 
lower flange of the main frame piece, a series of varied 
gauge punches and corresponding dies carried by the 
slide, the punch shanks being provided with grooves 
engaged by edges of the slot intercepting the hollow 
rtions of said upper flange and plunger, and means 
or holding the slide in adjusted position. (3) A 
punching machine comprising an open slide, a series 
of varied gauge punches and corresponding dies 
carried by the slide, means for holding said s de in 
adjusted position, a plunger engageable with any one 
of the several punches incidental to adj of the 
aforesaid slide, a lever connected intermediate of its 
extremities to the plunger, and a hand lever having 4 
cam end exertive on the power end of the former 
lever. 


| 
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[625,787] (629.862) 
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INCANDESCENT LAMP AND TRANSFORMER 

CONSTRUCTION IN AMERICA. 

By Henry E. P. Asscc, M. Inst, C E, 
(Concluded from page 366.) 

on the mechanical protection afforded by the design 

‘¢vansformer depends the preservation of the 

from‘injury in service, its convenience in 

handling, fixing, and connecting, and therefore with equal 

insulation the length of the transformer life. 

? To ensure these desiderata (1) the coils should be firmly 


Ur 
of a tran 
jnsulation 


no load and full load should be tolerated on the lines of 
a central station, and the policy of keeping transformers 
of antiquated types and low efficiencies at work must be 
pronounced as not only ‘“‘ penny wise and pound foolish,” 
but as ruinous to supply companies under the existing 
conditions of keen competition with improved forms of 
incandescent gas mantles, which are fast rehabilitat.ng 
an older friend in the estimation of the public. 

The two diagrams—Figs, 10 and 11—which follow show 


been some time in use than when they are new. The 
only practical way of avoiding initial hysteresis and its 
progressive increase through the so-called “‘ ageing of the 
iron,” amounting in some cases to 50 per cent. and 100 
per cent. of the original core loss after a few months’ 
use, is to ensure uniformity of texture in the cores b 

building them up of thin discs of carefully-selected ae, 
these dises being insulated by japanning and joined by 
strips—three, four, or five in number—along the edges. 
The width of the gap between the discs is shown by 
experiment to have no effect upon the efficiency of the 


fixed to the cores and the latter to the cases, so that uae e? 
their relative position cannot alter; (2) the insulated ™ penis 
terminals from all coils should be brought directly to the 7000, [ 
> or 2, volt mains Vi, | V2. | 
Figs. 8 and 9 represent the special design of “Core” | | 
transformer claimed by the New York and Ohio Com- 
100 | 10071 |+ ‘1 
100 | 1002 |+ 2 
100 | 97° |-2+4 
100 | 97°6 |--2°4 
Oo Regulation = 2°5 p.c. 
Fig. 10 


Fig. 8—-CORE TRANSFORMER ; 


pany, mentioned above, a3 fulfilling all the foregoing 
conditions and desiderata. These transformers are supplied 
with interchangeable primary windings for either 1000 or 
- 2000 volts, and interchangeable secondary windings for 
either 100 or 200 volts. The minor connection boards, on 
which the interchange of the primary connections is 
effected, and leading wires to the outside of the case, are 
arranged with a view to covenience and proper insulation. 
The different voltages on the secondary windings can be 


Fig. 9-CORE TRANSFORMER 


made by asoldered connection outside the case, instead of 
on the inside board. The cases themselves are most 
handy for hanging or supporting, and for making all 
necessary connections. 
h he influence of regulation on lamp life and renewals 
_ been already pointed out in Table II., and Diagrams 
the 2and 3, and the absolute necessity of furnishing 
© current to the lamps at the uniform pressure for 
which they are commercially adapted has been insisted 
upon. This is entirely a question of transformer efli- 
clency; no transformer of 5-kilowatt capacity and up- 


wards which does not regulate within 2 per cent. between 


the difference in regulation between transformers of older 
types and the Packard model, the first being a diagram for 
transformers from 0 to 7-kilowatt capacity, the second 
for transformers of from 4 to 30 kilowatts. The Packard 
model shows an advantage of over 1 per cent. in regula- 
tion in both large and small sizes. The table of regulation 


it 
3 
4 
eg) 
4B g, — 


LEE | 
Fig. 11 


and efliciency given below—Table VII.—which has been 
compiled from carefully-repeated and exhaustive experi- 
ments by Professor Dougald C. Jackson, with Packard 
transformers, shows how high the efficiency of this type of 
transformer runs, and how it steadily improves as the 
capacity increases. The testing for regulation is for a 


TaBLe VII-—Packard Model 98 Transformers. 
Table of regulation and efficiency. 


Per cent. 


regulation. | Per cent. efficiency. 


Capacity. 


cores made from them, and in practice the discs are 
pressed together as close as possible, so that the gaps 
composed of japanning are reduced to a minimum thick- 
ness. In cores constructed in this way the initial hys- 
teresis is very small, and there is practically no sensible 
ageing. 

The effect of core losses on the output of a station is 
best realised by considering the following example. A 
station was fitted up some eight years ago with trans- 
formers of 248 kilowatts capacity, to be run at 125 
frequency; 33 were of 500 watts, 69 of 1000 watts, 45 
of 1500 watts, 14 of 2500 watts, and 12 of 5000 watts, 
the regulation of the largest being somewhat over 3 per 
cent., and of the smaller sizes over 44 per cent. The 
core losses, originally large, had increased with ageing, so 
that the total core loss per 24 hours amounted for the 
whole transformers to 252 kilowatt hours, while the 
current delivered to consumers averaged less than 500 
kilowatt hours, and the all-day transformer efliciency 
was under 60 per cent. The actual cost, including 
interest of the current wasted in core loss, was pro- 
bably not much less than 2d. per kilowatt hour, or £2 per 
diem, without taking into account the greater indirect 
loss consequent upon the dissatisfaction of customers 
through inefficient regulation. The cure for this deplor- 
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non-inductive load, even slight induction vitiates entirely 
all regulation tests,and leads to entirely misleading re- 
sults. Approximate methods for testing transformers in 
a central station, such as are advocated by Kapp and 
Bedell, are often more satisfactory than absolute tests of 
transformers onload. Ordinary switchboard instruments 
are not, however, suitable for these tests in respect to 
scale division and accuracy of calibration, and the best 
portable instruments are indispensable, and even these 
call for frequent adjustment. The following is a simple 
2-volt meter test for regulation which will meet most 
cases in practice. The accompanying diagram—Fig. 12— 
shows the requisite connections; V is an alternating 
volt meter across the terminals of the transformer T; ; V2, 
the corresponding volt meter across the transformer T., 
and A is an alternating ammeter to measure the full-load 
current of the transformer under test. The regulation is 
thedifference between the no-load and full-load voltage. 
Table VIII. records the readings for a 1500-watt trans- 
former, whose regulation was found to be 2} per cent. 
between the two limits. 

The frequently very serious discrepancy between the 
output of a station and the current delivered to consumers 
is, however, chiefly due to core losses produced by the 
phenomenon called hysteresis in the iron of which the 
cores are composed. This depends upon a want of 
uniformity in the ultimate fibres of the iron. This want 
of uniformity is more strongly manifested in large masses 
than in sons, | ones, and in the former when cores have 


Fig. 13 


x 


NaN 


l i it 


Fig. 14 


able state of affairs was clearly (1) to replace the old 
type transformers by modern types; (2) to use three 
wire secondary mains, and parallel the transformers on 
the secondaries wherever necessary. This was done, 
and the number of transformer units was thus reduced 
to 5 of 1500 watts, 20 of 2500 watts, 6 of 5000 watts, 
6 of 10,000 watts, and 2 of 15,000 watts. The total core 
loss of these did not exceed 53 kilowatt hours per 24 
hours, or about 20 per cent. of that of the older trans- 
formers ; a saving was thus effected of °2s. per day for 
the whole station, suflicient to quickly pay for the new 
transformers and substantially improve the dividend of 
the supply company. The two diagrams, 13 and 14, 
of core loss, correspond to those previously given for com- 
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parative regulation of ordinary forms of transformer, and 
of the Packard 1898 model. 

In an alternating-current plant the ideal arrangement 
is to parallel all transformers on a network of secondary 
mains, arranging the primary feeders with due regard to 
the load. This is, however, only possible where the 
alternators are arranged to work in parallel as in all 
newer plants, whereas in older installations this is 
impossible without reconstruction. An approximation 
can, however, be effected by judicious location of the 
transformers connected with the primary feeders, and 
paralleling their secondaries. 

The connections for core loss and exciting current 
tests are shown in Fig. 15, while the accompanying 
Table IX. shows the loss for the 1500-watt transformer 


Lamp Plug.¢. 


TABLE IX, 


V Ww 

Amrzéres 
Volts Watts 4 
See. Core Loss. Exe. — 


100 33°2 531 
r 
| Pri open 
Fig. 15 
under test. In the diagram V is an alternating 120- 


volt volt meter; W a 150-watt direct-reading watt- 
meter; A a 2-ampére alternating ammeter, and R a 
variable non-inductive resistance for adjusting the voltage. 
The secondary of the transformer T, under test, is con- 
nected with a regular 100-volt lighting circuit of the 
same frequency as the transformer, connected through 
the instrument by the lamp plug C. This method of 
testing forms a fairly satisfactory substitute for the more 
accurate method of determining the hysteresis loss in a 
given transformer by measuring its magnetic inductive 
capacity, and the magnetising force exercised by it and 
plotting a diagram with the first as ordinates and the 
latter as abscissx. 

A convenient test for heating is the ‘ opposition ”’ 
method shown in Fig. 16, which can be applied 


1000 be 2000 mains 


where three or more transformers are available, together 
with one or more standard Fleming non-induction resist- 
ance coils. Where these are not available, a resistance 
coil of sufficient capacity to take the full transformer load 
without overheating can be used. A suitable lamp load 
with primary connected to a regular 1000 or 2000-volt 
main can be used where one small capacity transformer 
is under test. 

The accompanying Table X. shows the result of run- 


TaBLe X, 
| Rise of | Rise of Resistance, 
Hoursrun. | Temp. Temp. 
\Case, deg. C.|Coils, deg. C. Pri. 
| 0 4°97 -083 
1 24°5 5 ‘0916 
2 | 32 °7 5°63 “(946 
3 | 33 °1 5°65 "0943 
4 275 36 5°67 "0965 


ning the 1500-watt transformer at one and a-half times 
the normal load for two hours, and for two subsequent 
hours at the normal load. The temperature of the case 
being determined by hourly readings, the resistance of 
primary and secondary coils by the voltmeter method 
and the temperature increase in the coils calculated from 
the resistance, as this increase become relatively small 
after the fourth hour, the temperature can then be con- 
sidered as having become constant. 

When the temperature remains constant the hysteresis 
losses are approximately constant for all loads, and the 
higher the temperature the less the loss from this cause, 
while the impedence—copper conductor—losses which 
vary with the load vary also directly with the tempera- 
ture, the higher the temperature the greater the loss. 
This shows the inherent superiority of the core type over 
the shell type of transformer, where for the same load 
the temperature of the iron is always relatively higher 
and that of the copper relatively lower, or the loss from 
hysteresis with the same quality of iron is decreased at 
the same time as the loss from impedence is also 
decreased by the raising of the core temperature and the 
lowering of that of the coils. 

The connections for determining the copper loss and 
impedence voltage are shown on Diagram 17, and the 
results of the tests of 1500-watt transformer on the 
accompanying Table XI. These are similar to the dis- 
position for testing the core loss, with the exception that 
the secondary coils are short-circuited on themselves. 

The efficiences—see Tables IX. and XI. ante—are cal- 
culated from the core loss and copper loss readings as 
follows :—Full-load efticiency 

output 
output + core loss + copper loss’ 


TAR ENGINERR 


Half-load efticiency 
half output 


~ halt output + core loss + copper loss at full load’ 
All-day efficiency 


output x 5 
~ output x 5 + core loss X 24 + copper loss x 5° 
The actual efficiencies of the 1500-watt transformer, 
the result of whose tests are recorded above, for various 
loads, are the following :— 
Full load 
a 1500 
~ 1500 + 33°2 + 36 
Half load . 
1500 

= x 1500 + 33°2 + = 94°7 per cent. 
Quarter load 


= 95°6 per cent. 


°25 x 1500 
*25 x 1500 + 33°2 + x 36) 
All-day load 
1500 x 5 


(1500 X 5) + (88°2 x 24) + (36 x 5) ~ 59° Per cent. 

A good limit of heating is 40 deg. Cent., which leaves 
a large margin for accidental overloads, but even if 
increased 50 per cent. the heating would still be perfectly 
safe. All large-size transformers of 10-kilowatt capacit, 
and over should have cases adapted for holding oil, whic 
is most beneficial in reducing the temperature and im- 
proving the insulation of the coils. 


Lamp Plug C XI, 
| 
A Ww | 
R Amptres' Watts | Impedance 


in Pri, Copper Loss Voltage, Pri, 


15 36 49°3 


ig 
| See short eireuited 


Fig. 17 


The principles governing transformer use in modern 
stations can be briefly sumuaarised as follows :— 

(1) The station voltage should be regulated so that all 
lamp circuits at the average load can be run at normal 
pressure. 

(2) All transformers should be connected with second- 
ary mains serving districts of a maximum area. 

(3) All transformers should be subjected to periodical 
and frequent tests, independent of guarantee or reputed 
performance. 

(4) The hours of load on each transformer sheuld be 
increased to a maximum. 

(5) The total transformer capacity required to carry 
a given total station load should be reduced to a 
minimum. 

(6) Transformer regulation at a frequency of 60 periods 
should be maintained within limits of 2} per cent., and 
defects from this cause at average loads should not 
exceed 1 to 1} per cent., the percentage of increase with 
higher frequencies being maintained as low as possible. 

(7) Core losses at 60-period frequency should not 
exceed 2 per cent. for 2000 watts capacity, 14 for 5000 
watts,and one for 15,000, and so on, the proportion of 
loss diminishing with higher frequencies. 

To comply with the above desiderata the transformers 
used must consist of large modern units of the best 
type, and all small antiquated transformers must be 
resolutely discarded. 


HEAVY MOTOR CAR TRIALS IN FRANCE. 


InTEREST in the heavy motor car trials on the other 
side of the Channel has suffered considerably from the 
recklessness with which financiers have been attempting 
to exploit public services of mechanical vehicles without 
having the means of employing cars suited to the traffic, 
or the experience necessary to work such services. They 
have been more concerned in obtaining concessions from 
the different local bodies and raising money from the 
public than in studying the vehicles and ascertaining 
whether they were capable of performing the work. The 
various Conseils-Généraux throughout the country have 
been very lavish with their concessions of motor car 
services, and during the last year or two some scores 
have been ted to company promoters, who have 
merely utilised them as a means of raising money. In 
several instances lines of steam omnibuses have been 
started, and it appears that in all cases they have met 
with the same fate. Not only have the technical diffi- 
culties been serious, but the financial troubles have been 
a stumbling-block in the way of the companies. The 
cost of an omnibus is so heavy that the concerns formed 
to organise services cannot afford to buy more than is 
absolutely necessary, with the result that when one of 
the vehicles gets out of order there is nothing to replace 
it. Experience, moreover, has shown that in practical 
work the cars do not perform anything like so satisfac- 
torily as during the trials when they are in the hands of 
competent men who are ever on the alert to remedy any 
slight defects which might otherwise result in a break- 
down. In actual service the working cost seems to be 
higher than in the trials, and it is found impossible to 
run the cars without the aid of subsidies from the Con- 
seils-Généraux. When these subsidies are withdrawn 
the companies have to abandon the enterprise. This 
has been the case with two or three concerns of late, 
notably the line of De Dion steam omnibuses, which for 
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any more subsidies, the steam vehicle has been 
by the old horse-drawn omnibus. replaced 
This failure has naturally cooled the ardour of th 
. . 
public bodies, who were entirely unrepresented at th 
trials of heavy motor cars held at Versailles last war 
The makers themselves gave less support than in previon, 
years, for out of ten entries seven only putin an appear. 
ance on the first day. These were a delivery van of the 
Société des Voitures Electriques Kriéger, a delivery yan 
upon the Jenatzy system of the Compagnie Intjema 
tionale des Transports Automobiles, a steam omnibus 
lorry and trailer of De Dion, Bouton, et Cie., an omnibus 
of the Société des Anciens Etablissements Panhard at 
Levassor, and a lorry of De Dietrich et Cie. All these 
vehicles were the same types as those taking part in the 
previous trials, and the only new cars were a steam yan 
of Edmond Caboche, and a steam lorry of M. Valentin 
Purrey, of Bordeaux, but these only attempted to run at 
the end of the trials, and owing, it is said, to the haste 
with which they were got ready, their performances were 
so unsatisfactory that they had to be withdrawn, The 
cars ran over the same three routes radiating from Ver. 
sailles as at the previous trials, but instead of covering 
each course three times, they were only required to do so 
twice. The trials were again carried out under the direc. 
tion of M. Forestier, ingénieur en chéf des Ponts et Chaus. 
sées, and he was assisted by several engineers who accom. 
panied the vehicles as observers. 

So far as the De Dion cars were concerned, the results 
were practically the same as those of last year. The 
mechanism was identical, and the only change was in the 
carriage work. The omnibus propelled by a 30-horse 
power engine was lighter than the older types, the 
weight having been reduced by the employment of a 
metal which appears to have been an alloy of aluminium, 
In this way about 450 kilos. was saved in the carriage 
work itself, and weight was further cut away in the gear 
case. The tractor, on the other hand, was of a more 
solid build, but this vehicle came to grief on the first day 
through the breakage of the engine shaft as it was 
descending Mont Valerien. The omnibus and lorry, 
however, both went through the trials without any 
serious mishap. It is impossible to say anything about 
the other steam vehicles, as they only put in a temporary 
appearance, and there were not sufficient opportunities 
for practical observation. Nor can much be said about 
the petroleum cars, as the Panhard 12-horse power omnibus 
was of the same type as that which ran in the trials two 
years ago, and the De Dietrich lorry, constructed for the 
Soudan, was similar to the vehicles which took part in 
the previous trials and built for the same service. The 
difference in the consumption of all these types of cars, 
as compared with that of last year’s tests, is so small as 
to call for little notice. 

The only feature of interest was the behaviour of the 
two electric cars which seemed likely to provide some 
data as to the suitability of these vehicles for suburban 
transport. The Janatzy and Mildé vans had previously 
gone over the routes more or less successfully, and M. 
Kriéger made a similar attempt with a van of the type 
which has been adopted by the Lon Marché, in Paris. 
The van is elongated in front to allow of room for the 
battery, which is composed of 42 B 17 Fulmen cells weigh- 
ing 496 kilos. with the box. The total weight of the van 
is 2420 kilos., including a load of 500 kilos. and four 
passengers, and the weight is pretty evenly distributed 
over the two axles. The motors are of the ordinary 
Kriéger type, but instead of being geared vertically over 
the toothed wheels bolted to the front wheels, they are 
suspended horizontally behind them, the pinions on the 
ends of the armatures being kept in position by powerful 
leaf springs. The power of each motor is said to be 3200 
watts. As the van was only ready a few hours before 
the trials the performance on the 45 kilom. course on 
the first day was not so satisfactory as might have been 
expected. When the van had gone a third of the distance 
it was found that the motors and driving wheels needed 
adjustment, and the car was taken to the works, where it 
was in the hands of the workmen for about two hours, 
during which time the battery was partially re-charged. 
It took the gradients very satisfactorily, and in descending 
the hills M. Kriéger resorted to recuperation, which 
obviously has a distinct advantage on hilly roads, though 
there can be no gain in fairly level country. One advan- 
tage of the recuperation is that it holds back the vehicle 
on the down grade, and by using his motors as a brake 
M. Kriéger stopped his car at the command of the 
observer in from one to two yards. The two motors, of 
course, are not so economical as one giving the combined 
power, but on the other hand, if one should get out of 
order the other can be relied on to finish the journey. 
As against this smaller economy it is argued that as the 
two motors are geared directly on the front driving wheels 
there is less power absorbed in transmission than in the 
chain-driven vehicles, but it cannot be said that the trials 
proved this to be the case. On the longest course of 
65 kiloms. the Kri¢ger van ran in excellent style up to 
Cernay-la-Ville at an average discharge on the level of 
45 ampéres and 85 volts. At Cernay the battery was 
partly re-charged during luncheon by batteries of accumu- 
lators which had been brought over ona car. An average 
speed of about 17 kiloms. was kept up along the Chev- 
reuse valley, but on nearing Versailles the voltage began 
to drop and the dead weight had to be thrown out to 
allow of the van reaching the re-charging station. _ 

The Jenatzy van was the same that took part in the 
Paris trials in July last, and similar to the vehicle con- 
structed for the Magasins du Louvre that ran in the V ° 
sailles trials a twelvemonth ago. It weighs 5 tons, ani 
its consumption is an average of about 75 watts per 
kilometric ton. It carried a spare battery during the 
trials to avoid the necessity of re-charging along the 
route. As regards working cost, convenience, case 0 
management, and safety, the electric van appears to have 
an advantage over the other vehicles; but here, agal2; 


a twelvemonth past has been running in the neighbour- 


hood of St. Germain. As the authorities refused to grant | 


the vans were driven by the makers themselves, who ha 
them under constant supervision, and it may be ques 
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ey would run equally satisfactorily in 
hands drivers. distance covered 
the e* Je charge is also small, and these vehicles will 
with ticable when electric stations are established 
only suburban towns to be served by the 
* Of late, the French have been giving so muc 
pe ion to electric traction that already power-generat- 
aitet tions are being erected in the suburbs exclusively 
Pe pn re-charging af batteries of electric vehicles, and it 
for en proposed to lay down generating plants at con- 
pa nt distances between Pasis and Brussels, and between 
ba and Bordeaux. Though it may be doubted whether 
bo ventures can be a success for a long while to come, 
those is yet some evidence that electricity is coming to 
pg and it is not a little curious that the last trials 
. distinctly in favour of the new power, simply because 
box akers of steam and etroleum cars were unable to 
ything better hes they had done in previous 


tioned whe 
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present an 
years. 


ACTERIAL TREATMENT OF CRUDE 
olla SEWAGE AT CROSSNESS. 
11 be remembered that in June of last year the 
a County Council published a “First Report” 
ade by Dr. Frank Clowes on the bacteriological exami- 
porn of sewage at Crossness. This was but the fore- 
runner of a ‘‘ Second Report”’ which has since appeared. 
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vantages 
coke enables the 
now in use had an athfanl capacity for sewage which was nearly | 


equal to the volume of the coke which they contained, in place of | 
only 20 or 30 rer cent. of that volume, as is shown by beds con- 
taining smaller coke. The use of the larger coke also allows the 
bed to be more rapidly filled and emptied, and to be more com- 
pletely emptied and aérated. 

(b) Depth of coke.—Coke beds similar in character, but differing 
in depth, have been found to give practically identical purifying 
effects. At present experience has been obtained only with a 4ft. 
and with 6ft. beds, but arrangements have been made to extend 
these depths considerably, and on June 2l1st last a bed 13ft. in 
depth had been working satisfactorily for over nine weeks, and had 
given a purification approximately equal to that effected by the 
4f 


(c) Chemical purification effected by a single treatment.—The sewage 
had been roughly screened before reaching the coke beds, and it 
was free from larger matter usually described as ‘‘ filth,” and from 
coarse sand and heavy mineral road detritus, but it contained all 
the suspended solid matter usually termed “sludge.” — part 
of the period reported on, the coke beds received only one charge 
of this raw sewage daily ; but latterly all the coke beds have re- 
ceived two charges daily of raw Crossness sewage. The coke beds 
have removed the whole of the suspended matter of “sludge” 
from the crude sewage ; and they have yielded an effluent which 
occasionally shows a slight turbidity, apparently due in ordinary 
flow, mainly to the presence of bacteria, but which is increased in 
storm fiow by fine clay and mud. Not only has the suspended 
matter been removed, but the removal of the dissolved oxidisable 
and putrescible matters of the raw sewage bas been secured to the 


average extent of 51°3 per cent. by the — process, the 4ft. 
coke bed giving 52°7, and the primary 6ft. coke bed 49°9 per cent. 
The effluent thus produced remains free from objectionable odour 


first report dealt mainly with the question of the 
ey descriptions of bacteria, and tables were given 


when it is kept in open or in closed vessels, provided the bacteria 
| present in it are not removed or killed by special subsequent treat- 
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| 
as Pa ey with the use of smaller coke, ‘I'he larger | practicability of applying this method to the treatment of the 
ed to hold a larger volume of sewage, ‘'he beds | whole of the London sewage depends largely upon the superficial © 


area which will be required for the laying down of the coke beds, 
The above daily rate of treatment will naturally be augmented as 
the depth of the coke bed is increased ; and if the satisfactory 
working of the 13ft. bed is maintained, it will treat a volume of 
raw sewage equal to at least 34 million gallons a day. 

(J) Secondury treatment.—The purification effected by a single 
treatment of the raw sewage in the coke beds amounts to a com- 
plete removal of the suspended matters and to a further removal 
of at least 51°3 per cent. of the dissolved putrescible oxidisable 
matter. The primary 6ft. coke bed removed an average of 49 9 
per cent. of dissolved impurity, a second process has effected thus 
far an additional purification of about 19:3 per cent., giving a total 
average purification amounting to about 69 2 per cent. 

(g) Effect of the effluent on fisk.—Fish die at once in the present 
effluent produced by chemical precipitation, whereas not only gold 
fish, but roach, dace, and perch have lived for months in the first 
effluent from the coke beds, and they would apparently live and 
thrive in this liquid for an indefinite period. 

(h) Bacteriological character of the efiuent.—The results obtained 
seem to indicate that the coke treatment does not by any means 
remove the bacteria from the crude sewage, and, indeed, does not 
materially reduce the number. It shows that the presence of many 
of the bacteria in the effluent is possibly unobjectionable, and is 
probably necessary for the purpose of completing the purification 
of the effluent when it bas flowed into the river. It shows, how- 
ever, that some of the bacteria, whose presence might be looked 
be as undesirable in drinking water, pass through the coke 

8. 


The general conclusions arrived at show that neither 
on chemical nor possibly on bacteriological grounds can 


| any serious objection be raised to the introduction of the 


eftiuent from the coke beds into a fortion of the river 


showing the numbers of colonies contained in the crude | jpent. This effluent could, therefore, produce no offensive smell | Thames which is cut off by locks from the intakes of the 
sewage as delivered at Barking and Crossness. The | wher it is introduced into the river. | water companies, and the water from which is not 
second report is a much more lengthy document, and) (d) Permanency of coke beds.—Since the ccke beds have become employed for drinking purposes, especially as it cannot 
| 
| | INote.- pesults obtgined by “oxygen adsorbed from Rermanganate” 
represent in every case the\dissolved oxraisable matter only and 
not includ’? the susoended matter.\The coke-bed effluent was 
= 5 OXYGEN always free from suspended matter, since the raw sewage was 
B aepryved of all suspended matter by the bacterial treatment. 
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Diagram I1.—-CHEMICAL ANALYSIS OF RAW SEWAGE, COKE EFFLUENT, AND CHEMICAL EFFLUENT AT CROSSNESS 


goes minutely into the experimental intermittent treat- 
ment of London crude sewage in the coke beds at Cross- 
ness. Drs. Frank Clowes and A. C. Houston have been 
engaged in preparing the report, which was presented to 
the Main Drainage Committee of the Council, and we 
propose in this article to give a short summary of its 
contents. Before doing this, however, we may state 
that it is pares to make similar experiments at 
Barking. The requisite money required to prepare small 
experimental coke beds at the northern outfall was voted 


by the Council on the 21st July, 1898, and full particulars | 


these coke beds, and of the results obtained by them, 
are to be included in a special report which is to appear 
in due course. As set out in the report, the main objects 
of the experiments at Crossness were to ascertain the 
effect of using coke in fragments about the size of a 
walnut; the effect of increasing the depth of the layer of 
coke beyond the usual limit; the extent to which the raw 


Sewage underwent purification by the treatment; the | 


practicability of maintaining the constant passage of raw 
sewage through the same coke bed without deterioration 
occurring, either in the bed or in the effluent; the amount 
of sewage which could be treated daily by a superficial 
unit of the coke bed; the extent to which the effluent 
underwent further improvement by its passage through a 
similar coke bed ; the suitability of the effluent for main- 
ba the life of fish, and the effect of the treatment on 
“Ae number and nature of the bacteria which were present 
in the raw sewage. 


The report states that the general results obtained | 


from about ten months’ experience of the coke-bed treat- 
ment point to the following conclusions :— 


(a) Size of coke.—The use of ordi coke, in pi bo’ 
x pieces about 
he size of walnuts, seems to be attended with the following ad- 


regular in their action neither the effluent nor the coke itse!f has 
become foul. The coke which has been in use for upwards of 
twelve months has shown no general tendency to break up, but 
the surface of each piece of coke has become partially covered 
with soft matter which consists mainly of fine particles of coke 
with some fine sand, woody and vegetable tissue, cotton and woollen 
fibres and diatoms. Below this thin film the coke is perfectly hard 
and no sand has penetrated two millimetres below the surface. 
The sand when examined by polarised light was found not to be 
nite sand derived from road detritus. The ash in the coke has 
en reduced in amount 7 about 25 per cent. during its exposure 
to sewage in the coke bed. The capacity of the 4ft. coke bed 
has during the period in review been reduced from 50 to 33 per 
cent, of the whole volume of the bed, and this reduction of 
capacity appears to be mainly due to fragments of straw and 
chaff, apparently derived from horse dung, and to woody fibre 
derived from the wear of wood pavements, The treatment of 
raw sewage by this coke bed is being continued in order to 
ascertain whether the decrease in the capacity continues. It has 
been ascertained that the original capacity is not restored in any 
degree by prolonged aération, which proves that the deposit on 
| the coke surface was not organic matter of animal origin ; but it 
has been found that the vegetable tissue, which appears to be the 
| main cause of the decrease in capacity, can be in great measure 
separated from the raw sewage by a brief period of sedimentation 
before the sewage is allowed to flow into the coke bed. 
(e) Amount of sewage which can be treated daily by a superficial unit 
of the coke bed.—The volume of sewage which can be passed through 
| the coke bed per unit of superficial area has not yet attained its 
maximum, since the depth of the coke bed is being further in- 
creased. It originally amounted to 555,000 gallons per acre per 
day for the 4ft. coke bed, and to 832,500 gallons per acre per 
' day for the 6ft. coke bed. This represents in each case one filling 
per day ; but, as has been already stated, two fillings have been 
made successfully for six months, and this corresponds to 
1,665,000 gallons per acre per day for the 6ft. coke bed. These 
ts are reduced after after ten months’ working of the coke 
beds to 370,000 gallons per acre for a ny oe of the 4ft. 
coke bed, and to 673,400 for the 6ft. coke : e maximum 
possible rate of treatment by each coke bed is possibly not yet 
| reached, This is an important point to be determined, since the 


be used for these purposes on account of its brackish 
nature. Certainly there will be no deposits in the river 
bed, and there will even be a tendency for the water of 
the lower river to be more clear and transparent. More- 
over, the effluent discharged from the outfall will be 
sweet and entirely free from smell. Further, it will 
carry into the river the bacteria necessary for completing 
its own purification in contact with the aérated river 
water, and under no circumstances can it become foul 
after it has mingled with the stream. The effluent will 
in no way interfere with fish life in the stream. The 
report goes on to state that as compared with the pre- 
sent process of chemical precipitation and sedimentation, 
the bacterial process presents the following advantages : 
—It requires no chemicals; it produces no offensive 
sludge, but only a deposit of sand or vegetable tissue 
which is free from odour; it removes the whole of the 
suspended matter, instead of only about 80°0 per cent. 
thereof ; it effects the removal of 51:3 per cent. of the 
dissolved oxidisable and putrescible matter, as compared 
with the removal of 17 per cent. only effected by the pre- 
sent chemical treatment ; and, lastly, the resultant liquid 
is entirely free from objectionable smell, does not become 
foul when kept, and, further, maintains the life of fish. 


The experiments which form the basis of the report 
were carried out in three brickwork tanks, . which 
have been in constant use since. Two of these tanks, 
A and B, are 22ft. 6in. long, 10ft. 8in. wide, and 12ft. 
deep. The third—C—is of no regular shape, but it has 
the same area as either of the two first tanks, but is only 
6ft. deep. The tank A is filled to a depth of 4ft. with 
coke, broken up to the size of walnuts, and obtained from 
the gasworks at the Crossness outfall. By long soaki 
this coke was found to absorb 15 per cent. of its weight o' 
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water. The bed had a sewage capacity of 3000 gallons, 
which is equal to 50 per cent. of the volume occupied by 
the coke and air space, while the volume of the coke 
amounted to 960 cubic feet. This bed is called “the 
single coke bed,” and has been used for the purpose of 
subjecting the sewage to a single process only. The 
other two tanks have been filled to a depth of 6ft. with 
precisely similar coke, which was obtained from the 
South Metropolitan Gasworks. The sewage capacity of 
each of these tanks is 4500 gallons. The tank C is higher 
in level than the tank B, and the two have therefore 
been easily rendered available for a process of double 
treatment, the sewage flowing by gravitation from one to 
the other." They are called ‘‘the double coke bed,” C 
being called the “primary,” and B the “secondary ” 
coke bed. The method of using the beds is as 
follows :—The sewage is allowed to flow on to the 
surface of the beds from the top—in the case of the 4ft. 
bed this takes some seven minutes—and remains there 
for three hours.’ The liquid is then drawn slowly off by 
gravitation—the process taking about an hour for the 4ft. 
bed—and the bed then stands empty for about eight 
hours, so as to allow the coke to become aérated. The 
time required for a bed to become ‘“ mature,” that is to 
say, for it to reach its full purifying effect upon the 
sewage, is about.four weeks. The coke beds are not filled 
on Sundays, and they also rested for four consecutive 
days during the Whitsuntide recess, and on July 
30th, August Ist, 5th, 6th, and 7th, and on five 
other days, but otherwise have been in constant 
use since they were started. The surface of each 
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The quality of the sewage treated has, of course, varied 
very considerably. Naturally large amounts of chemical 
refuse are delivered into the sewers; but no evidence has 
been obtained that the normal action of the coke beds 
has been interfered with in consequence of this. The 
purification, however, seems to depend largely upon how 
much decomposition has taken place in the sewage before 
it is delivered to the beds. The purification is most 
complete when the sewage is fairly dilute and in fresh 
condition. The least satisfactory results were obtained 
during the dry weather of the recent summer. The 
sewage then arrived at Crossness in a concentrated con- 
dition, owing to the absence of rain, and in an offensive 
and putrescent condition. Even then, however, the 
effluent was not offensive ; nor did it become so on being 
kept. It only differed from better eftluents by containing 
a larger amount of dissolved oxidisable matter. The 
relative amounts of putrescible matter in the sewage, 
the chemical efiluent and the coke bed effluent, as 
measured by the oxygen they absorb from permanganate 
of potash, are as follows :— 


Percentage puri- 

Impurit of fication pes ated 

liquid, on raw sewage, 
Raw sewege ... ... .. 3°696 ~- 
Chemical effluent ... ... ... 3°070 16°9 

Coke bed effluent (ingle 

treatment) ... ... ... 1:799 513 
Ditto (double treatment) 1:137 


For river water at high tide the figures are 0°350, and 
at low tide 0429. A comparison of these numbers shows 
that by substituting a single coke bed treatment for that 
by chemical means, the eftluent discharged into the river 
would be entirely free from suspended impurity, and 


Contancns lene represents Coke bed work 
Broken line represents Coke tea grid not al work 

Pum: Gke-bed 
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Ciagram II.—Purification Effected by Coke Beds 


bed is broken up to a depth of several inches 
twice a week by being raked over. This serves to 
keep the surface open, and there is no appearance of its 
becoming clogged. ‘‘ The single coke bed ” was put into 
work on the 22nd April, 1898. At the commencement it 
was filled twice a day, but became clogged and produced 
a foul effluent. It was given a rest, beginning on June 
23rd, of fourteen days, and from that time to November 
7th it had only one charge a day, and acted satis- 
factorily. On November 8th two fillings a day were 
commenced, and were maintained with good results 
up to February 18th. Up to that time the bed had 
been charged 339 times, and had dealt with 847,500 
gallons of raw sewage. The “ primary’ coke bed 
for the double treatment was started for regular work 
on September Ist, 1898, and from that date till Febru 

18th of this year it had been filled 213 times. This bed, 
which it will be remembered is 6ft. deep, has produced 
an eftluent which is practically the same as that from 
the 4ft. bed, and the report says on this point that “ it 
may therefore be inferred that the purification effected 
by the bed will not be diminished when its depth is still 
further augmented.” The secondary coke bed received its 
first charge on June 21st, 1898, and up to August 31st was 
used as a simple crude sewage bed. During this period 
it received sixty fillings of raw sewage, and 244,200 
gallons were passed through it. It removed during this 
period an amount of solid matter which in the dry state 
would have weighed 9°35 cwt. Since September Ist, 
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matter, of 51:3, as compared to 16°9 in the present 
etiluent, representing an improvement of 67:1 per cent. 
If discharged after double treatment in the coke beds, the 
percentage improvement on the chemical effluent would 
be 75°6. Detailed tables showing the number of grains 
of oxygen absorbed in four hours by the efiluents from the 
various beds are appended to the report. These extend over 
alengthy period. They are too lengthy to be given in full, 
but as a summary we may insert the averages. The 
raw sewage absorbed 3696 grains; the efiluent from the 
single coke bed absorbed 1°747 grains, from the primary 
6ft. bed 1°851 grains, and from the double bed 1°137 
rains. 

: This is a general outline of what is given in the chemical 
portion of the report. No other analyses are given of 
the effluents, and the only method of gauging the amount 
of purification has been that shown by the amount of 
oxygen absorbed in four hours. 

In the bacteriological portion of the report we are told 
that, notwithstanding the large amount of work which 
has been carried out in obtaining the data, the period 
during which the coke beds have been in operation is too 
short to allow of anything in the nature of a final opinion 
being given as to their efficiency from the point of view 
of the bacteriologist. The report is hence to be regarded 
as provisional, although it is probable that many of the 
results which have been obtained, and some, at all events, 
of the conclusions that have been arrived at will remain 
good for future work. In the commencement of 
this part of the report we are given a more or. less com- 
plete history of the development of the bacteriological 
process, the work of most of its investigators being, at 
all events, referred to. No attempt is made avowedly 


general use. One point, we are told, 
been rather lost sight of, and that is, ‘has ee ri hag 
bably no bacterial process in practical operation t d 
present time which is not eminently successful in ue 
places the sewage in a most favourable state for its ; 
purification by land irrigation or by other methods 
mere solution of the great mass of the suspended matte 
by bacterial agencies, which is, perhaps, common to . 
the different processes at present under trial, is g suffici 
vindication of the enormous advantage to be gained 
the biological treatment of sewage. y 

The results obtained have been gathered together j 
a useful series of tables and diagrams. Generally g he 
ing, however, the descriptive matter in the 
deals with results obtained up to August 9th 1898 
Practically, therefore, the record of the results is con. 
fined to investigations of the effluent from the 4ft. bed 
though some results from the 6ft. beds are appended, 
and it may be stated that the general results arrived at 
in this case do not differ widely from those dealt with in 
full in the report. 

We are given a table setting out the varying numberg 
of different kinds of bacteria in the crude sewage and in 
the efiluent from the 4ft. bed. This we reprint in its 
entirety :— 


The 


Total number of Bacteria per c.c. 
6,140,000 (average of 10 experiments) 


Crude sewage ms 
(average of & experiments) 


4ft. coke bed effluent... 
Percentage reduction 


Number of Spores of Bacteria per c.c. 
Crude sewage ... ... 407 (average of 10 experiments) 
4ft. coke bed efliuent... 252 (average of 8 experiments) 
Percentage reduction 38 


Liquefying Bacteria per cc. 
860,000 (average of 10 experiments) 


Crude sewage 
—_ (average of 8 experiments) 


4ft. coke bed effluent... 
Percentage reduction 


43,000,090 
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Diagram !IV.—Bacteria in Crossness Crude Sewage 


Spores of B. Enteritidis per c.c. 
...from 10 to 1000 (usually more than 100) 
(11 experiments) 
4ft. coke bed effluent from 10 to 1000 (usually more than 100) 
(10 experiments) 
Percentage reduction practically no reduction 


Crude sewage 


B. Coli per 

more than 100,000 (10 experiments) 
” ” ( 8 experiments) 

practically no reduction 


Crude sewage... ... 
4ft. coke bed effluent ... 
Percentage reduction ... 
Micro-organisms cther than B. Enteritidis and B, Coli. 

( In comparing the cultures no distinct 
! difference could be made out, as re- 
Crude sewage | gards thespecies of microbes, between 
4ft. coke bed effluent } the cultivations made from the crude 

sewage and those made from the 
effluents, 

The records, we are told, are not sufficiently extensive 
to allow of final deductions being drawn. Yet it may be 
worthy of note that the percentage reduction of spores of 
bacteria was greater, and the percentage reduction of 
liquefying bacteria less than the reduction of the total 
number of micro-organisms. It might reasonably be 
inferred that in the coke beds there was a relative increase 
in the liquefying bacteria, and a relative decrease in the 
number of spores, as a result of the biological treatment 
of the sewage. ‘It must be admitted,” says the report, 
‘that the foregoing results are not satisfactory from the 
bacteriological point of view, particularly when it is 
remembered that an efiluent ought to be judged, not only 
by the percentage amount of purification effected, but 
pi by the actual state it is in. Yet it is to be con- 
sidered that these results assume a different complexion 
when viewed side by side with the chemical data.” The 
solution of the suspended matter, and even the par 
destruction of putrescible matter by microbial agencies, 
it is argued, afford sufficient ground for justifying the 
process, at all events as a preliminary measure. Whether 
this preliminary treatment is to be followed either by 
passage through other coke beds, or by land irrigation, 
or other methods, is a matter largely dependent 07 
circumstances. 


1898, the bed has been used as a secondary bed. 


to describe the merits of the respective processes in 


The total number of bacteria in the crude sewage 


Total | 1898 } Total 
Bactrra | duy Cet Batra 
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usually exceeded that found in the eftluents from the 
coke beds. On three occasions, however, the effluent 
from the 4ft. coke bed contained more organisms than 
the crude sewage. In round numbers, however, the 
averages were over six million in the crude sewage and 
over four million in the efiluents from both the 4ft. and 
6ft. beds, the percentage reduction being 27°7 and 32°4 
respectively. The average number left in the efiluent 
even after this purification is, however, very large. It 
is probable that the conditions prevailing in the coke | 

s may have been satisfactory as regards the solution | 
of suspended organic matter, and even as regards the 
partial destruction of dissolved organic matter, and yet 
have fallen short of leading to actual nitrification and 
total purification. In this connection we can do no 
better than quote verbatim from the report :— 


In brief, it may be that the coke beds were highly efficient from 
the point of view of solution of suspended organic matter and | 
partial destruction of dissolved and offensive substances, and as a 
preliminary measure tending in the direction of complete disin- 
tegration and ultimate purification of the crude sewage, but that | 
they were unable to bring about the complete resolution of the | 
organic matter ; if this were the case, sufficient pabulum may have 
been left in the effluent to allow of the continued growth and 
multiplication of the sewage bacteria. Indeed, so long as organic | 
matter in an assimilable form remains in the effluent, multiplication 
of existing micro-organisms may be expected to take place until | 
the self-injurious products of these bacteria, or a lack of nutritive | 
material, or some other conditions adverse to microbial life lead to 
their destruction or to a cessation of their powers of multiplica- 
tion, The presence of bacteria in enormous numbers in an effluent 
does not perhaps. necessarily imply that: the effluent is of a de- | 
ery character and highly putrescible ; it may only mean that the | 

quid has passed throug’ a — stage of putrefaction, prepara- | 
tory to its purification, in which case the danger so far as nuisance is 
concerned may be regarded as potential and not actual. It is | 
4s certain, on the one hand, that the addition of an infinite number | 
of bacteria to a pure liquid would be followed by a decrease in | 
their number owing to the lack of nutritive material, as it is, on 
a other hand, that the removal of all the bacteria from a foul 
iquid would be a useless precaution, since Nature has always at 


her command a host of micro-organisms ready to attack the effete | 


matter of the vegetable and animal kingdom, and effect directly 
or indirectly its purification. Nevertheless, a liquid swarming 
with living Bored is usually a liquid still underguing putrefac- 
tion, and is likely also to contain germs of a harmful nature. It 
may be worthy of note that out of the sixteen samples of Cross- 
ness and the nine samples of Barking crude sewage examined 
during a period extending from February to August, 1898, on no 
occasion was it found that the total number of bacteria was other 
than very large. It is evident then that the various substances, 
such as waste matters from manufactories, which are discharged 
in large quantities into the London sewers, and yet may be re- 
garded as foreign to sewage, do not inbibit the growth of the 
sewage bacteria to any marked extent. |t is important to note 
this fact, because if the bacterial purification of sewage should be 
adopted on a large scale, disastrous results might arise if the 
sewage was at one time rich in microbial life and at another almost 
sterile owing to the presence of foreign substances inimical to 
bacteria. In conclusion, it must be borne in mind that the coke 


| beds at Crossness were purposely constructed so as not to lead to 


mere mechanical filtration of the suspended matter, much less of 
the bacteria in the crude sewage. 


A painstaking and complete description of the different 


| kinds of bacteria found in the crude sewage and the 


effluents from the coke beds, and the methods of their 
cultivation, is given, but at too great a length to allow of 


their being more than mentioned. The bacteria are of 


nine varieties, and are as follows :—B. Coli Communis ; 


| B, Mesentericus, sewage variety E and sewage variety I ; 


Sewage Proteus; B. Frondosus; B. Fusiformis ; B. Sub- 
tilissimus; B. Subtilis, sewage variety A and sewage 


| variety B; B. Membraneous Patulus and B. Capillareus. 


extends from July 16th, 1898, to February 25th, 1899. 
This figure shows the suspended solids in the raw sewage, 
the oxygen absorbed by the effluent from the single coke 
bed, by the chemical efiluent, and by the sewage. The 
difference in the shading between these three lines repre- 
senting these amounts shows the relative and total puri- 
fication of the three methods. The percentage purifi- 
cation of the single, primary, and secondary coke beds is 
also shown, as also is the rainfall during the period. 
No. II. shows the percentage purification of the single, 
primary, and secondary coke beds during July and August, 
1898. These percentages were calculated from the 
oxygen absorbed in four hours from permanganate. 
Nos. III. and IV. show the total number of bacteria in 
le.c. of Crossness crude sewage—an average of ten 
samples; in 1 c.c. of the effluent from the 4ft. coke 
bed—an average of eight samples; and in 1 c.c. of the 
eftluent from the 6ft. coke bed—an average of two samples. 
No. III. refers to the months of May, June, July, and 
part of August, 1898; and No. IV. refers to the 


'remainder of August and the months of September, 


Interesting photographs and drawings are given, showing | 


the cultivation of some of these. 


A number of interesting diagrams are appended to the | 


report. These set out in continuous form the average 


chemical and bacteriological purification arrived at, and | 
| of the organic — on which they — and ae — of 
| their continual multiplication. Yet when this has been said, it 
Three of these we reproduce. No. I. shows the | must also be admitted that the passage of an aérobic non-spore- 


results of the chemical analysis of raw sewage, coke | 


the numbers of bacteria found in the crude sewage. 


efiluent, and chemical eftluent at Crossness. The results 


| October, November, and part of December, 1898. 


As showing the outcome of the bacteriological exami- 
nation, the following extract from the report may be 
given :— 

Judging the experiments as a whole, it cannot be said that the 
biological processes at work in the coke beds effected any marked 
alteration in the number of B. Coli. It must not, however, be too 
lightly considered that this implies that the effluent was neces- 
sarily of an offensive and putrescible character. 3B. Coli and other 
putrefactive bacteria no doubt work in the direction of purifying 
the sewage, and their presence in the eftluent might only mean 
that the purification had not been carried sufficiently far to allow 
of a decrease in their numbers, owing to the incomplete reduction 


forming bacillus typical of excremental matters through the coke 
beds, in practically unaltered numbers, is not a desirable state of 


are given from weekly averages, and the period dealt with | things. It is true that B. Coli is not pathogenic in the ordinary 
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meaning of the word ; but its presetice in the effluents imp!ies the 
possible presence of other baeteria—it might be of a dangerous sort. 
Sti, on the whole it may be said that the balance of evidence 
points to pathogenic atfebie bacteria being liable to be cfowded 
cut in the struggle for in & itutrient Huid containing a 
mixed bactéfial fora, and oe rich in saprophytic micro-organisms. 
Lastly, it must be FetHembéred that the effiuent is discharged into 
a large tidal rivéF, at a point below the lowest “intake” of 
water for Waterworks purposes, Moreover the Thames, before it 
reaches the stitfalls of the sewage wofks, is already grossly 
polluted with excrétiental matters. 


There is one & which niust sttike the reader of the 
report, and, indeed, it is ackitowledged by the investi- 
gators, that whatever the restilts obtaiied up to the 
present, finality is yet far from being reached. It 
would seem that they havé by ito meas finished experi- 
menting at Croseness. and that we may hereafter look for 
a continuance ef reports like the present. 


ELECTRICALLY - DRIVEN PLANING MACHINE. 


WE i before the tiotice of our readers to-day a capital 
example of independent eleetrical driving applied to big 
machine tools. he tool in question is a large planing 
machine tonstruected by Joshua Buckton and Co., Limited, 
of Leeds, whieh we have been given an opportunity of 
inspecting and seeing at work. A general perspective view of 
it is presented on the previous page, and we give above a plan, 
which will make the description of the drive, which follows, 
more readily intelligible. The machine planes up to 25ft. 
long, by 8ft. wide and 8ft. high. It has two tool boxes on the 
cross slide and one on eack upright. One of the boxes on 
the cross slide can be driven so as to take a transverse cut, 
while the table can be fed with the self-acting traverse across 
thecut. Our attention was partieularly called to the facility 
with which the tool boxes can be adjusted without hand 
labour. The pulley marked A in the plan view is kept con- 
tinuously running independently of the table, and from it 
the adjustment of the tools is effected by power. Any of the 
boxes can be moved simultaneously or independently up 
and down the side arms and horizontally upon the cross 
slide. By thus arranging for the use of power for adjust- 
ment the use of leavy balance weights has been obviated. 
The whole of the cross slide is also raised through the 
medium of the pulley A. No fuller application than 
this of power adjustment to any machine tool has been 
attempted. 

The machine is driven, as we have already said, by an 
electric motor. This motor is in a chamber under ground, 
entirely covered by the floor-boards. The fly-wheels and 
pulleys are also underground, with the exception of the 
wheel A, and the belts pass below the bed of the machine. 
A Sellers spiral r is used for driving the machine, the 
arrangement of which will be understood from the plan. The 


the net power absorbed by the machine was 25-hotse power 
for the four cuts, and 9-horse power when running empty 
either on the quick or slow speed with a momentary effort of 
45-horse power for starting up the quick return stroke. Mr. 
Wicksteéd informs us that from these observations he is ratis- 
fied that the 40-hofsé powét motor is correctly proportioned 


used 25-horse 


to the imachine, becatise, although it onl 
stronger steel- 


powét with a feed of 20 cuts to the inch, wit 


| cutting tools, it ¢otild be made to take a coarser feed and use 


up the whole 40-horse power on the cut. This shows that 
the requisite amownt of power that should be available for 


| takiiig four very héavy cuts is sufficient also for the momen- 


motor was made by Greenwood and Batley, Limited. It is | 


an open type two-pole shunt-wound motor, taking a current 
of 220 volts, and is coupled directly to a shaft carrying a fly- 
wheel weighing about one ton. The speed is nominally 350, 


but, by means of switch and resistance in series with the | 


field, can be regulated between that and 450 revolutions. 


We are enabled, through the courtesy of Mr. I. H. Wick- | 


steed, to put some very interesting figures relative to the 
electrical power consumed in this machine before our readers. 
At the time the observations were taken, the motor was 
running at 350 revolutions per minute, the machine was 
cutting at 15ft.a minute, and returning at 45. With two 
tools cutting, the ammeter marked 70 ampéres, with three 
tools 85 ampéres, and with four tools 100 ampéres. The 
cuts were Zin. deep in steel forgings, and the feed was 


twenty to the inch. On the slow stroke with no tools cutting | Lee breech action gave thé British army the Lee-Metford 


taty inaximum of power required to start off the quick-return 
motion ofa table and work together weighing 40 tons. 

It may be added that when the rough forgings were first 
put on to the table they weighed 28 tons, but at the time of 
the experiment there had been about six tons weight removed 
from them in the form of shavings. It is to be hoped that 
other makers will follow the example here set by Joshua 
Buckton and Oo., and take means to record the actual power 
consumed in theit machines when circumstantes permit of 
the necessary measurements being made. In this way we 


may hope that some check will be put on the extravagatit 
waste of power which is known to obtain in many machine 
shops. 


WILLIAM ELLIS METFORD. 


Faiiryc health has culminated in the death of a very note- 
worthy man. Mr. Metford passed away at Bristol on Satur- 
day, the 14th inst He was born in 1829, and was elected 
an associate of the Institute of Civil Kngineers as far 
back as 1856. The work of his life was the improvement of 
the rifle, and wherever arms of precision are known there the 
name of Metford is heard. 

He was a pupil of Mr. Peniston, a civil engineer, and was 
sent to India to fill an appointment on the East India Rail- 
way, under Rendel. The climate ruined his health; he 
came home ill, and all the remainder of his life he was more 
or less an invalid. This fact in no way checked his passion 
for rifle shooting—possibly, indeed, it fostered it, for rifle 
shooting makes no extravagant demands on muscular 
strength when practiced in moderation. Metford and the late 
Sir Henry Halford were sworn friends, and worked together 
at the same schemes, the same inventions, and the same | 
targets. 

The first rifle made fired a spherical bullet wrapped up 
in a leather patch and driven down the barrel from the 
muzzle with a heavy iron ramred. The grooves were deep ; 
various improvements came by degrees, such as the Minie 
and a dozen other systems, which finally gave us the long | 
and short Enfields. These weapons were very different from | 
the arms of extreine precision, known as match rifles, and | 
made by such men as Whitworth and Rigby. The great 

| defect of all rifles was their proneness to foul, an evil pro- 
moted by the use of black powder. This fouling was made 
worse by the use of deep grooves, and all attempts to use | 
shallow grooves were failures, because the soft lead stripped. | 
Metford early saw that the grooves ought to be very shallow, | 
and, to reconcile this with lead, he hardened the lead. The | 
result was the existing small-bore rifle. 
It would be impossible within the limits of a brief notice | 
such as this even to glance at the experiments carried out, | 


and the inventions tried by Metford in conjunction with Sir 


Henry Halford. It is to be hoped that some one competent 
to — task will describe at all events the scientific side of | 
his life. 


| It was considered that the breech action invented by Mr. | 


_ Lee, an American, was better than anything Metford proposed. | 
| The result of the combination of the Metford barrel with the 


35 ampéres were needed, and with the same number of | rifle, modified into the Lee-Enfield a couple of years ago by 


ampéres the greater part of the quick-return stroke could be | the changes in the rifling which the use of cordite and the 
accomplished, but to start the return 180 ampéres were | new cased bullet has rendered advisable. Let the changes | 
required. With due allowance for the efficiency of the motor henceforth introduced be what they will, it must never be 


| seems to me that the matter may be 


forgotten that the radical improvement which gave the world 
a military rifle far more accurate at 1000 yards than any of its 

redecessors at 300 yards resulted from Metford’s labours 
Tndeed, there is a gulf between the Metford rifle and all 
those that preceded it. 

Mr. Metford never had his services adequately rewatded by 
the Government ; from first to last he received about £6000, 
and it is to be feared that he fretted, not so much because of 
the smallness of this stm, as because its insignificance 
might be construed to mean lack of appreciation of his 
services. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible 1 the opinions of our 
correspondents, 


ELECTRIC LIGHTING AND REFUSE DESTRUCTION, 


Sir,—I have read with much interest your criticism under the 
above heading of the accounts of the combined refuse destructor 
and electric lighting installations at Shoreditch. Your criticism 
ey is addressed to the financial result attained by the 
nstallation as a whole, and to the profit shown by the juint under 
takings combined for the destruction of refuse and the production 
of electric light ; but inasmuch as your criticism is, on the whole, 
adverse, while the subject of electric lighting is by no means novel, 
it seems to me toconvey an impression adverse to the use of refuse 
destructors in connection with electric lighting ; very possibly 
more adverse to this combination than you have yourself intended, 
while at the same time it appears to me that the facts are in favour 
of this combination and not adverse to it. | have, so far, only 
had the opportunity of casually i through the accounts, and 
any complete criticism of them would need much more minute 
knowledge than can thus be obtained. In writing this letter I 
shall therefore rely chiefly upon the figures quoted in your article 
and upon others contained in the Municipal Journal and London 
for September 29th. In criticising the results obtained as com- 

red with the results oye a distinction should be made 
Setwreen statements made by those responsible for the plant and 
others who may or may not have had special information qualifying 
them to speak upon the subject. 

The electric side of the matter I would leave to others more 
competent thay myself to deal with ; but even on this side of the 
question I would remark that the ices cha’ for electricity 
have been greatly reduced in Shoreditch, and that thus both the 
total income from its sale and, still more, the amount of margin 
between its cost and its selling price have been reduced to an 
extent which must be taken fal y into account before the net 
results obtained can be compared with those of other public 
installations, or of companies trading for a profit. The adjoining 
districts having arrangements for electric lighting are :— 

(1) The City. Here the charges for _— lighting were during 
the period covered by the accounts 40 per cent. higher than in 
Shoreditch for those using electric light for a short time daily, 
and 100 per cent. higher for those using light for longer periods. 

(2) Clerkenwell and St, Luke’s, Here the chai are 40 per 
cent. higher for those using electric light for a short time, and 
50 eent. higher for those using it for longer periods, 

It is not easy to compare average prices accurately, but an 
addition of even 40 per cent. to the charge for electricity would 
add over £4000 to the revenue with no addition to cost, and 
would make a wonderful difference in the balance-sheet. _ : 

I would also remark that the quantity of refuse available in a dis- 
trict, and its thermal value, bear no a relation to the 
amount of electricity which may be required within it, especially 
when that electricity is used, not only for the purpose of electric 
lighting, but also for the purpose of power. 

To turn now to the side of the question with which I desire more 
especially to deal, viz., the combination of a plant for the destruc- 
tion of refuse, with a plant for the production of electricity, it 

jaced in a light considera oly 
tore advant: us to their combination than the one in which it 
presented in the article in question. 

You draw attention to the fact that the accounts, as presented, 
show a deficit on the destructor account to the extent of £3616, 
but you also remark in another part of the article that the 
destructor account has not been credited with the value of the 
steam supplied by it to the electric lighting works, The figures 
which you give do not afford any means of estimating the value 
of this steam, but you mention that the value of the coal con: 
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i e year amounted to the respectable sum of £1375. 
sumed during 1° tion to the fact that thie consumption of coal 
- co at all necessarily indicate that the refuse was incapable 
- erating all the heat required for the production of the num- 
‘ va units of electricity sold, The consumption of coal at 
jad ch arises from two causes, 


Shoredit: 
" delivery of refuse at the station ceases about mid-day 
resumed until near mid-day on Monday, 


on Satnrd ying a considerable part of that time all electricit 
seoded cask obtained from the consumption of coal. Second, 


is no thermal storage, but only feed storage, much of the 

us (generated during peciode of light load cannot be used at all, 
js wasted. 
but is Wamining the article in the Municipal Journal and London, 
J find that after allowing for the number of units of electricity 
roduced from the coal consumed at the station on the ordinary 
Pasie the enormous number of 750,000 Board of Trade units were 
enerated from the heat cf the parish refuse alone, the total 
Craber generated being, of course, given at the samo figure as 
noted in your article, viz., 1,031,348 units, It would thus appear 
that at Shoreditch the cost of the coal required to generate the 
difference between these two figures, namely, 281,348 unite, was 
£1375, and a very simple rule-of-three sum will show that on this 
basis the value of the steam produced from the refuse was about 
£3650, or slightly more than the deficit on the destructor as quoted 


OY oust, however, be borne in mind that this does not show the 
total value of the steam which could have been obtained from the 
refuse, As a matter of fact, neither at Shoreditch nor anywhere 
else has a refuse destructor been erected a as an appendage 
to an electric light station. Such destructors have always been 
erected primarily for the destruction of refuse, and therefore the 
destruction of refuse must go on hour by hour whether the heat 

enerated from the refuse can be made use of or not. As you 
point out, it was in the first instance suggested that the destruc- 
tion of refuse and the production of electric light should be com- 
bined with a complete arrangement of thermal storage. This 
arrangement, however, for reasons which it is not now necessary 
to enter into, was never carried out, though a smal] modicum of it 
was introduced into the arrangements in the shape of a system of 
feed storage—an arrangement capable of effecting at the most 
coly a small portion of the economy which might have been 
attained by complete thermal storage. Small as this advantage is 
by comparison with complete thermal storage, inquiry at the 
works would, | believe, show that those responsible for maintaining 
steam would be very unwilling to dispense with it. During a 
very large portion of each twenty-four hours, therefore, refuse is 
being burned at Shoreditch without being made use of in any 
adequate way for the production of steam, and from want of 
adequate thermal storage arrangements i heat of at least 
the value of the heat obtained from coal is generated, but passes 
away without any attempt being made to use it. 

To retarn again to the destructor. Supposing the value of the 
steam as shown above to be some £3600 or £3700, that does not 
show the total advantage to the parish arising from the destructor 
works, You state that the sum of £2372 is credited to the 
destructor account for cost of disposing of refuse, and charged to 
the dust and scavenging de ment, but you do not mention the 
further fact—drawn attention to in the Municipal Journal and 
London—that, had the refuse been barged away as was formerly 
done, an additional £1186, making altogether a total of £3558, 
would bave had to be paid for this service. That £1186 is a profit 
to the Vestry which is not shown in the accounts, and cannot be, 
since it is merely a saving upon former arrangements. The dis- 
posal of the clinker has hitherto been a cause of considerable ex- 
penditure, but the authority, as appears from the Municipal 
Journal and London, has now begun to utilise this product for 
paving material, and will doubtless ere long find, as many other 
authorities have done, that this material may become a source of 
revenue, instead of, as in the past, a cause of heavy expense. In 
establishing what is practically a new industry, time is required to 
find and establish suitable outlets for the by-products, and the 
time spent is not so far unduly long. 

The combination of refuse destructor plant with electric lighting 

lant at Shoreditch is, to some extent, an imperfect arrangement, 

inasmuch as the thermal storage, which it was at first intended to 
combine with it, was afterwards of set purpose almost entirely 
omitted, But notwithstanding this, let us cee how the electric 
lighting accounts would stand if there had been no destructor 
plant combined with the electric lighting piant, and for present 
purposes | will base this upon your own figures, 

You put down the item deficit on destructor as £3616—an 
amount which in any case includes some £800 for the repayment 
of mortgage debt, and some £600 for interest on loan, also some 
£900 for disposal of clinker and ashes, Against this must be set 
as definite _ :—Heat derived from the refuse, about £3650 ; 
saving on the former system of barging refuse, £1186; total, 
£4836—so that the undertaking appears to have benefited last year 
by the combination of a destructor with the electric lighting works 
to the extent of at least £1200. This benefit ought to be increased 
in future by the utilisation of a larger proportion of the heat 

enerated by the refuse and by the utilisation of the clinker. 
ese two items alone’ may readily improve the balance to the 
extent of £2000 or more. The value of steam supplied by the 
station to the baths and wash-houses was at the rate of about 
£1800, but this may be credited at will either to the electric 
lighting station or the destructor works, or it may be divided 
between the two, 
_ [hope that the above presentation of facts and figures will be 
interesting both to youreelf and to your readers, 


October 16th, James B. 


_ 5it,—Numbers of your readers ought to thank you for the 
interesting statement contained in the article in THE ENGINEER 
for September 29th, The questions involved in getting rid of town 
refuse are cf growing importance. The time is past, no doubt, 
when rubbish can be carted away. It may be taken as settled that 
it must be cremated. That much is certain, but is anything else ’ 

| am old enough to r ber the excitement which arose about 
the utilisation of sewage, now a good many years ago, There were 
the Craigintenny meadows, the Liernur system, and the Shone 
system, and the A.B, process, and a dozen other things, all 
brought forward, all promising to get rid of the pollution of our 
streams, and all promising a profit to shareholders. Time has 
proved that sew is not worth having; that its value as a 
manure is infinitesimal, and so we now rest content to hand it over 
to the microbe. 

Now, Sir, it seems that we are about to go through a similar 
experience in the matter of town refuse. It is not enough to get 
rid of it, bat we must make a profit. You have done good service 
by showing how figures work out. The experience of Shoreditch 
1s just that of other towns, ‘he profit made exists only on paper, 
and it exists there only because of the arbitrary way in which 
charges are made and credits placed. 

Here I may say that it is the most difficult thing in the world 
to arrive at the truth. The general practice seems to consist in 
charging for power at, say, what it would cost if coal had been 
used instead of rubbish ; but this does not at all represent the 
actual money passing through the hands of the town treasurer. 
Let me suppose that the cost of collecting and burning 1000 tons 


of rubbish is x, Then 1000 is the price of that rubbish to the 


Corporation, and the steam obtained is to be charged with that 
Price, and no more. But the advocates of destructors value the 
ho in terms of the price of the coal that would have been used 
ailing the rubbish, and say, ‘‘ There is the profit.” This is entirely 
tone: A Corporation has nothing to do with the price of what 
thas nct had, It would be just as wise to credit rubbish with 


the price of the best Welsh coal in Aden, A town councillor might 
just as well estimate the value of his own daily dinner in terms of 
the cost per head of a civic repast, and say that he was so much 
the richer, But this question is far too large to be dealt with b 
me here. I hope that many of your readers who can speak wit 
knowledge on this subject will give their opinions, 

I note that the thermal storage system has not been put in 
service. This is Halpin’s, I believe, and one full of promise, It 
consists in utilising water to store up heat. The destructors are 
making steam all day and all night, but the electric light is onl 
wanted at night. Mr, Halpin puts down great cylindrical vessels | 
like boilers, holding many tons of water, and he turns the steam 
during the day into them, and gets back steam at night when the 
engines want it, Jt is Lamm’s system, used years ago for working 
tramcars in the States, Professor Unwin has reported on it most 
favourably ; it ought to be the making of destructor plant. I and, 
I am sure, many of your readers, will be disappointed to find that | 
it is not at work at Shoreditch. ‘There has, it issaid, been a hitch. | 
What is it! It is desirable that we should know whether this system 
is going to work or not, Is it a failure in practice ’ 

October 16th, OLD JEWRY, 


THE SEWAGE PROBLEM. 


Sir,—Messrs. Bailey, Denton, and Co.'s letter under the above 
heading in THE ENGINEER of the 6th inst., coupled with the publica- 
tion in thecurrentissue of theresultsof Suttonsewage experiments, 
and those of Crossness by the septic treatment, afford an opportunity 
of submitting to engineers, and possibly also the Sewage Disposal 
Committee, practically all information on the subject up to date, 
which seems desirable in view of the large outlay required in the 
immediate future for sewage, and in view of the fact I hope to 
show clearly that the Crossness and Sutton results fall very much 
short of what can be done by septic process, and which, if persisted 
in on similar lines, must lead to an equally great loss of public 
money and disappointment, as the efforts to solve the problem 
during the last thirty years, 

Asregards Messrs, Bailey Denton’s letterreferred to above, it con- 
sists cf, tirst, an exhortation to local authorities, especially coast town, 
to proceed at once with sewage works, on the ground that the 
report of the Parliamentary Committee on sewage disposal will | 
not help them ; secondly, because no system of treatment is or 
can be applicable to every case ; thirdly, it is asserted that land 
filtration is, and always must be, the best system of treatment for | 
sewage, and that in the case of coast towns it is sufficient to filter 
and store the sewage in a way described previous to its discharge | 
on a falling tide. 

The annexed analytical results wil], I trust, show conclusively 
that whether the Sewage Disposal Committee are enabled to fix a 
standard of purity, and initiate legislation permanently settling 
the question, depends upon whether the report is based upon | 
septic treatment illustrated by the Crossness and Sutton experi- 
ments, or on the true septic system illustrated by the analytical 
results given for comparison below, because the latter is applicable 
to every case, whether coast or inland town, and from the isolated | 
mansion or village to the largest city in the world ; whilst as re- | 
gards the assertion that land filtration must ever remain the best 
system of treatment, the analysis will show that the process is 
not even essential, and apart from the mechanical straining, cannot | 
effect more than 15 per cent. of the putrescible impurity of sewage, 
whilst in the case of coast towns it will be seen that neither filtra- | 
tion nor storage is required. For these reasons I suggest local 
authorities will be wise to exercise caution to its fullest extent, in | 
the hope that Sir W. Preece’s recently expressed desire in his 
presidential address to the Sanitary Congress may be realised, 
that the removal of land filtration would be a great relief to the 
country at large, whilst, in a further reference, regret that so far 


| able depreciation /” 


who carefully consider the matter. The loads that tramcars carry 
vary quickly and considerably on different days and different 
hours on the same day. Sometimes they will crowded with 
ngers, at other times they will be running almost empty. 
his state of things, combined with the strains caused by the con- 
stant starting and stopping of the cars, causes, as you truly say, the 
load with which the engine has to deal to be an exceedingly vari- 
able one. In these circumstances I think that you were not far 
wrong when you said that an engine designed for driving traction 
plant required very careful governing. Indeed, without good 
governing it is quite conceivable that the engine might race madly 
when the load was suddenly removed and cause serious damage to 
the dynamo or to itself. A reliable governor is essential, but 
whether double or not, it ought at all events to be able to prevent 
the engine from exceeding its normal number of revolutions by more 
than 1 or 2 percent. I perfectly agree with your correspondent, Mr. 
Charles Day, in thinking that all governors for such engines ought to 
act on both high-pressureand low-pressure cylinders. A governor that 
acts only on the high-pressure cylinder is of little use, as the large 
volume of steam already in the receiver of the low-pressure cylin- 
der carries the engine forward and prevents the s from being 
quickly reduced. For emergencies there ought in all cases to be 
provided an equilibrium throttle valve in connection with the 
governor, and capable of smartly shutting off the steam from both 
cylinders before a dangerous speed is reached. Governors that act 
on the trip gear only are hardly sensitive enough. 

With reference to the fly-wheel question, allow me to point out 
to Mr. Day that the reason why a heavy fiy-wheel prevents the 
crank shaft from being unduly strained under changeable loads is 
that such a wheel acts as a kind of equaliser of the strains, and 
keeps them from jerking the shaft. Nothing breaks a shaft 
readier than a jerky load applied suddenly like the blow of a 
hammer. The fly-wheel smoothes off, so to speak, this jerky action, 
and gives the shaft time to get accustomed to the resistance. It 
is therefore not so liable to break under sudden changes of resist- 
ances when it has such a wheel as it would be if unprovided with 
it. I trust this will be quite clear to Mr. Day. In America, 
which is the most progressive country in the eur, engineers are 
thoroughly alive to the virtues of the heavy fly-wheel, and no 
engineer there of any consequence would ever dream of putting 
down an engine for traction purposes without a heavy one. 
thoroughly approve of the tone of the concluding sentence of Mr. 
Day’s letter. Englishmen and Americans have much to learn 
from each other if they would but grasp each other’s hands in 
amity across thesea. Well indeed would it be for both nations if 
they had each more of that friendly rivalry in science and in arts 


|-that is so beneficial to all, and less of the petty national jealousies 


that lead to wars. HENRY WOOLFORD, 


Edinburgh, October 16th. 


THE LAWS OF PROFIT. 


S1n,—I quite agree with the view expressed by “R. J. H. B,” 
in his letter in your issue of 6th October, that the ‘‘ whole question 
of profit revolves around the question of depreciation,” and, 
personally, I believe that in order to secure the domination of 
sound industrial and commercial principles no other question 
requires at the present time mure careful and vigorous investiga- 
tion and public discussion than this on “‘ what is fair and reason- 
That question is both difficult and, in 
particular cases, hotly disputed. If I had introduced it into my 
paper on the ‘‘Laws of Profit,” it might probably have over- 
shadowed completely the interest of the rest. But if expert 
professional valuers will discuss this question frankly in public, 
great good may come of such discussion. I am not a valuer by 
profession, and the expression of my opinion would not be of 
value. But any practical man can at least go so far as to see that 


Analysis Septic Treatment of Sewasyes 


A. 
1888, 
Septic treatment without 
filtration 


or secondary process, 


B. Cc. 
1898. 1898-9, 
Treatment in coke Treatment in tanks 
in | and by rough 


single and double tanks. | and fine filter beds. 


Total matters... .. .. .. 15454 8608 -— | 109°30 | 81°78 
Suspended matter. . 112°84 28 67°20 
Soluble matter 42°00 36°40 1d -- 56°00 65°03 
Organic and volatile matter 59°44 7°56 88°0 42°00 16°07 
Oxygen required to oxidise 

organic matter .. “oe 3 4°88 115 77°00 Chemical treatment ..| 3°696 3°076 18'°9 35°517 | not given 
Ammonia free .. 644 4°20 26°00 First coke tank .. 3-606 1°790 51°3 6°21 “85 
Ammonia orgaric .. 1°05 93 Second coke tank 3 606 69°2 


electricity had played no part in the purification of sewage, but in 
the fact that the true septic course finds its proper ally in elec- 
tricity, 1 hope Sir William may be induced to enter into the 
question, and by combining the simplest of all possible means of 
sewage disposal with a cheapened electric supply, confer a great 
and lasting benefit on the community at large. 

The annexed analysis A represents the original septic experi 
ment with sewage ; for comparison, B represents the results ob- 
tained at Crossness, taken from a contemporary reviewing the 
report by Dr, Clowes and Dr. Houston for the London County 
Council ; whilst C represents the Sutton results taken from the 
current issue of THE ENGINEER, 

The average resultsof experiment A, carried out April-May, 1888, 
were read before the Institute of Civil Engineers, Dublin, 1899, the 
Institute awarding its silver medal to the paper ; but as it is per- 
fectly safe to assert that at the time named no man living knew 
what the septic course was like in result, the experiment may be 
regarded properly as groping in the dark, compared with the skill 
and resources available in the case of Sutton or Crossness, Beyond 
this remark I may leave the resuits for consideration of those | 
concerned, except to say that, in the case of A, period of purif- 
cation allowed was two hours, for B four hours, whilst for C it is | 
apparently six hours, viz., two hours for rough filters and four 
hours for fine, the quantity dealt with in A being about 20,00) to 
25,000 gallons, or about 1000 gallons per day. 

In regard to the oxygen required, the etfluent was, after leav- 
ing the apparatus, passed through 100 yards of pipes placed level. 
Leaving the apparatus the liquid required gallon. 
Taken at the end of 100-yard run the oxygen required was 1 00, 
showing a reduction of 15 per cent. Later experiments prove the 
reduction is continuous down to about 12 per cent., the residue 
really amenable to filtration. It will be noted that the redaction 
in O ammonia in A and C are about the same, and would the | 
oxygen required be in like proportion, whilst as regards the | 
difference in reduction in soluble and organic volatile matter and | 
in chlorine, I attribute the poor result at Sutton to be due to | 
what I may term a confusion of true bacteriological effect. 

2, Oakland-terrace, Hillsbro, Sheftield, HILL HarTLaNb, 

October 16th. 


ENGINES WITH DIRECT CONNECTED DYNAMOS, 


Sir,—I think that you were perfectly correct in saying that | 
engines which drive traction plant have to deal with ‘‘ extravagant 
variations ” in resistance, his fact must be self-avident to all : 


| weight by the spur of commercial efficienc 


the fair depreciation of a machine in a works depends on the 
valuation of the busi as a going concern, and not on the price 
obtainable for the machine sold by itself in the open market. 


Sutton, Surrey, October 14th. Ropert H, STH, 


Liverroot, SELF-PROPELLED TRaFFIC AssocIATION.—We have 
received a copy of the third annual report of this bcdy, which 
now has a membership of 95. We note that it is intended to 
hold a further series of trials of heavy vehicles in October, 
1900. The Council adhere to the resolution contained in their 
second annual report, viz :—‘‘That the Liverpool Council of the 
Association is of opinion that the existing maximum of three 
tons tare imposed by the Locomotives on Highways Act, 1896, 
very seriously hampers and in many cases prohibits the con- 


| struction of vehicles of the types required for the heavy traffic 


of this district, and a recommendation is hereby made to the 


| General Couucil that the whole forces of the Association shall 


be immediately directed towards the obtaining of an amend- 
ment to the Act, whereby («) all restrictions upon weight shall 
be removed ; or, if it be deemed inexpedient to remove all limita- 
tions, ()) a limit upon the total moving weight, or upon the 


| weight per axle, shall be substituted for the present limit of three 


tons tare; or if it be considered imperative to retain a limit 
upon the tare, (c) the tare permissible shall be increased to at 


| least four tons.” On November 15th a joint conference of the 
| Automobile Club and the Liverpool Self - propelled Traffic 


Association will be held in London, at which members of 
the Clab Committee; a deputation of the Council of the Asso- 
ciation, and representatives of firms engaged in the manufac- 
ture of heavy motor vehicles will discuss the advisability of 
introducing a Bill, The Council are of opinion that, even if 
some manufacturers can build a vehicle to carry five tons 
which shall tare less than three tons, it is desirable to have 
the Act altered to permit of a four-ton tare, (a) to ensure 


| a reasonable life in regular work ; ()) to avoid years of delay in 
| waiting for that lightness of construction which may come ulti- 


mately ; (c) to give a wider scope to manufacturers who, however, 
willbe prevented from wasting material or introducing excessive 
which demands the 
highest possible ratio of live load to tare ; (d) to provide for loads 
of. six to ten tons which must be carried before the vehicles can be 
reckoned capable of meeting trade requirements generally; (+) to 
permit of a vehicle being sold at a commercial price. 
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EARLY PADDLE-WHEEL STEAMSHIPS. 
No. I. 

Ty our last impression we illustrated celebrated typical 
examples of the American river steamer, a class of craft 
called into existence by the great water highways of a 
vast continent. It has been said that the size of the 
stream determines the size of the fish to be caught in it. 
In the same way the size of the river fixed the size of 
the steamboat; and just as there are no rivers in the old 
country as large as the Mississippi and the Hudson, so 
there were no steamboats to compare with those of North 
America. We take leave of these vessels now, and turn 
to a fleet far more important, in that it has done great 
things in promoting civilisation and commerce. We refer 
to the Atlantic paddle-wheel steamers which preceded the 
serew vessels of more recent years. 

These paddle steamers are little more than names to the 
present generation. And yet they were ships of great 
siz2, great power, and considerable speed. They were, 
indeed, ships of which no modern builder or engineer 
need be ashamed. Pictures of these early Atlantic 
steamers have become very scarce. We have the more 
satisfaction in placing before our readers a series of 
sketches, prepared with the utmost care from authentic 
sources, which will not, we think, fail to convey some 
adequate idea of the craft by which communication was 
kept up with certainty and despatch between the Old and 
New World. Into the history of Atlantic steam navigation 
we shall not enter; it is enough to say that splendid 
vessels were built on both sides of the Atlantic. The 
United States had, however, to provide not only for the 
Atlantic but for the Pacific trade, and some of their best 
efforts were put forth in the latter-named ocean. The 
national proclivity for the overhead beam engine led to 
that type being fitted for a time in sea-going steamers ; 
but the unfitness of the great walking beam, weighing 
20 to 30 tons, perched high up in the air amidships, for 
use in a heavy sea, soon made itself manifest ; and the 
side lever engine took its place with a few exceptions. 
The first American company to introduce the side lever 
was perhaps the Collins Company, of which we shall 
have more tosay. There was, however, a small enterprise 
called the Ocean Steam Navigation Company, started in 
the year 1847. Of this company Mr. Arthur Maginnis, 
in his interesting work ‘‘ The Atlantic Ferry,” writes as 
follows :—‘‘ The continued success of the Cunard Line 
soon brought forth others anxious for a share of the great 
profits which were being reaped. In 1847 the Americans 
established a line to trade between New York and 
Bremen, touching at Cowes in the Isle of Wight. It was 
called the Ocean Steam Navigation Company, and con- 
tracted to carry the United States mails twice a month. 
It lasted, however, only a few years, being very un- 
successful.” 

About the vessels of this line little or nothing seems to 
be known. We have had the good fortune, however, to 
meet with a painting of the Washington, from which our 
engraving, Fig. 7, has been prepared. 

It shows the vessel lying at anchor most likely at or 
near Bremerhaven, and probably having just completed 
her maiden voyage across the Atlantic, the small 
steam tender alongside the Washington to all appear- 
ances bringing guests on board of the large liner, per- 
haps the civic authorities, burgomaster, &c., and all 
notables of prominence representing the Bremen muni- 
cipality. 

The Washington, in this painting, looks a very majestic 
affair, with an extraordinarily high hull over the water- 
line, large paddle-wheels, and generally, of a wooden war 
frigate, full-rigged, three-master appearance. We are 
sorry we have no information whatever regarding her 
dimensions or machinery. The latter most likely were of 
the side lever type; the somewhat heavy and bulky 
appearance of tbe vessel, and her massive lines, give 
sufficient evidence that she cannot have been a very fast 
boat. But she was an interesting type of early ocean 
steamer. Perhaps some of our readers can supply such 
details as might prove generally interesting in connection 
with this steamer and the Ocean Steam Navigation Com- 
pany as such. 

This is perhaps the right place to speak of the once 
famous Collins Line of U.S. mail steamers, which was 
founded in 1848 to wrest, if possible, the trade from the 
English steamers. The founder of this line was Mr. E. 
Kx. Collins, the patriotic American, who endeavoured in 
the earlier days of the trade to secure for his country a 
foremost place in the great steamship enterprises then 
just developing. The Collins line commenced its career 
on April 27th, 1849, by despatching the Atlantic from 
New York to Liverpool. She was one of four splendid 
wooden steamships—the type of which we illustrate 
in Fig. 8—the others being named Arctic, Baltic, and 
Pacific. Each of them measured 282ft. long, 45ft. beam, 
and 32ft. deep, with a tonnage of 2860 tons. They were 
built by William Brown at New York. The machinery 
was constructed by the Novelty Ironworks of the same 
place, and was of the side-lever type, having cylinders 
96in. diameter and 9ft. stroke. The boilers, four in 
number, were arranged with two rows of furnaces, one 
above the other, and were fitted with vertical water-tubes 
2in. diameter. Steam was carried at 17 lb. pressure on a 
consumption of about 85 tons per day. The paddle- 
wheels were 35$ft. diameter, the average speed about 
12} knots per hour. We here give an illustration— 
Fig. 12—of the early Collins Liner side-lever machinery, 
which more particularly represents the engine of the 
Pacific, which is mentioned and illustrated in Professor 
R. H. Thurston’s well-known book on the steam. engine, 
published in earlier years. These engines were designed 
by Charles W. Copeland, and built at the Allaire Works. 
We here quote again from ‘‘The Atlantic Ferry ”:— 
** Every effort which skill and science could command was 
put forth in the equipment of these vessels, each costing 
over £100,000; but cost was considered no object so long 
as they outstripped the best performances of the 
Cunarders. .In this they were successful, but financially 


they were not, owing, no doubt, to the lavish expenditure, | 
and in September, 1854, they received a terrible blow in the 
loss of the Arctic, which was run into by a small I’rench 
steamer named the Vesta off Cape Race in a dense fog, 
and sunk with a loss of 322 lives, amongst whom were 
the wife, son, and daughter of Mr. Collins, the managing | 
director and promoter of the line. About two years after 
this another great disaster befell them in the loss of the 
Pacific, which sailed from Liverpool on June 29th, 1856, 
but as to her fate nothing was known, the brief and 
terrible sentence, ‘never heard of,’ being the only tale 
of how a noble vessel and her living freight were suddenly 
engulfed in eternity.” The last of the great wooden 
paddle steamers, the Adriatic, Fig 9, brought out by- the 
Collins Line, arrived in Liverpool in December, 1857, 
and was by far the finest and fastest vessel built up to 
that date. She was constructed by Steers, at New York, 
and was 355ft. long, by 50ft. beam and 33ft. deep, her 
gross tonnage being 3670. The machinery was con- 
structed at the Novelty Ironworks, and consisted of two 
oscillating cylinders, each 100in. diameter and 12ft. | 
stroke, indicating 2500-horse power, with a boiler pressure 
of 201b. The paddle-wheels were 40ft. diameter, and at 
seventeen revolutions per minute gave a speed of 13 knots 
on a daily consumption of 85 to 90 tons. Upon the 
withdrawal of the Collins Line in January, 1858, she 
was laid up, then sold to be put upon the service from 
Galway promoted in 1861; but the line being unsuccess- 
ful she was again laid up in Birkenhead, and afterwards 
sold to serve as a hulk in the West of Africa, where she 
existed in 1891. The two remaining vessels, the Atlantic | 
and Baltic, were converted into sailing ships, and were | 


| service only. 


true, and seemed more specially intended for 
Her predecessors, the Atlantic and Pao 
ulls, but for this reason, proba’ were so 4 
and slower. much heavier 

These four early Collins liners were, to the 
knowledge, all of the same general an 
in our sketch already referred to. In 1848, alae te 
Americans formed another line of vessels to ply fr . 
New York to Havre, touching at Southampton, under the 
name of the New York and Havre Steam Navigati : 
Company. They commenced running in 1850, Pa ig 
large subsidy from the United States Government te 
carrying the mails. The vessels of this line were ie 
very unfortunate, two of them having been lost within 
twelve months, a mishap which caused that com 
pany to be dissolved some time afterwards. The shi ‘ 
of this company were four in number, the Franklin 
Humboldt, Arago, and Fulton. Of the two first-mentioned 
vessels we never had an opportunity of seeing an illus. 
tration, but the type of both the Arago and Fulton 
is reproduced in Fig. 10, showirg the Arago. The 
Franklin was wrecked in 1854 on Long Island, and the 
Humboldt underwent the same fate in 1853 near 
Halifax. 

The Fulton and Arago were of about 2300 tons burthen : 
they, like the Collins liner Adriatic, had two-cylinder 
diagonal oscillating engines of comparatively light build 
and dimensions, and both steamers in consequence were 
anything but fast vessels, though the Fulton more par. 
ticularly, rauch like the Collins Adriatic, could boast of 
very fine and graceful lines; but she, as well as the 


Fig. 7-THE OSEAN STEAM NAVIGATION COMPANY'S U.S.M. STEAMER WASHINGTON 


atloat until recent years, but have now disappeared. The | 
Adriatic for a short time sailed between New York and 
Havre in about the period between 1859-1861. The Adriatic 
was withdrawn from the New York-Havre service in 1861 
when the outbreak of the Civil War caused the American | 
steamers of this and two more American lines to disappear | 
from the French port. 
The machinery of the Adriatic was a magnificent piece | 


Fig. 12—SIDE LEVER ENGINES, COLLINS LINE 


of work. The great oscillating cylinders were placed dia- 
onally, facing each other, each piston-rod taking directly | 
old of a half crank, a drag link coupling the two cranks at | 
90 deg. The working of the machinery was extremely quiet | 
and smooth at the considerable piston speed of 40° 8ft. per | 
minute when under full steam. This was certainly one of | 
the finest and most graceful wood-built Atlantic liners | 
ever brought out. She did not look a strong vessel, it is | 


| difference between a cart with springs an 


| constantly heating. 
collars on the journals being forced endwise against the 
| brasses as the ship rolled to port and starboard. 
curious fact that notwithstandin 


Arago, were somewhat short. We are sorry we have no 
detailed particulars as to their principal dimensions and 
constructive features. They came to Havre, like the 
Collins and Vanderbilt liners, until the outbreak of the 
civil war, when, as above mentioned, they were all taken 
off the line. 

It seems at first sight a little remarkable that Ameri- 
can builders should have adopted the oscillating engine, 
which was essentially English in its origin. But apart 
altogether from the circumstance that it was much 
shorter than the side lever engine, and so gave 
more space in the ship, it was claimed for it that it 


| possessed the great advantage that the crank and 
paddle shafts were much less likely to be broken, the 
reason being that with the beam engine all the shocks 
of heavy seas striking the wheel were opposed by the 


great inertia and momentum of the heavy side levers, 


| whereas in the oscillating engine they were parried by 


It was the 
one without. 
The old side levers were always giving trouble, too, 
when a ship rolled; the central bearing, which had to 
carry a very heavy load—double that on the piston— 
This was probably due to the 


the steam in the cylinder almost directly. 


It is a 
that the passage of 


steam through the trunnions of oscillating cylinders 


| must raise their temperature, they seldom or never 


give any trouble. 
The third American company to trade between New 


York and Havre was the Vanderbilt Line, which, how- 
ever, chiefly consisted of but one vessel, the flagship 


Commodore Vanderbilt, a fine and highly interesting 


| vessel of some 3360 tons, which is mentioned in No. XII. 


of Tue Encrnger’s series of articles on ‘“ American 
Paddle-wheel Steamers with Beam Engines "—see THE 
ENGINEER for March 24th last. The Vanderbilt probably 
was of quite unique type in having two sets of beam 
engines of the American overhead type, which could be 
worked disconnected, thus allowing the ship to turn, as 
it were, on her own axis. The general appearance of the 
Vanderbilt is shown in our sketch Fig. 11. She had 
wheels of enormous diameter, and an unusually great 
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number of paddle-boards. Her fine machinery was built 
at the Novelty Ironworks. 
was under repair or detained in New York for some reason 
or other the Vanderbilt Company despatched a smaller 
ship for the Havre route to take her place, called the Illinois. 
She was not, truly, a very smart-looking vessel, and, 
indeed, more of a type resembling an American coasting 
steamer. All that is known about her is that she had a 


comparatively fine set of oscillating paddle engines, with — 
two eylinders arranged in line transversely, with the air | 


pump between them, much after the pattern of the Penn 
type of oscillating paddle engine for river staamers, 

30th the Illinois and the Vanderbilt, with the other 
Ameriean liners coming to Havre, were seen there for 
the last time in 1861; subsequently a l’rench line, the 
Compagnie Générale Transatlantique, was formed to take 
their place, The most prominent of the latter com- 


any's large paddle liners we shal! mention and illustrate | 


urther on, 


CARNEGIE THIN KRUPP ARMOUR FOR RUSSIA, 


THE photographs repreduced on page 395 and on this page, 
shew the effect of two or three glancing rounds in each case 
fired to test the thin proteetive deck plates furnished by the 
Carnegie Steel Company to Russia. The Krupp process did 


not find its way to America till about a year after it came to | 


us, so that the trials hitherto have chiefly been with experi- 
mental plates. These before us relate to a supply of Krupp 
process plates of a hard 
quality but not with 
hardened faces. This 


On a few occasions when she | 


| contractors; Mr. Colam and Mr. Cooper, the city’s engineers ; 
and Mr. Arthur L. Shackleford, of Brown, Marshall and Co., 
Limited, Birmingham, the makers of the cars. The main 
through cable route, inspected on the 12th inst., is at present 
worked by three main cables, approximately 44, 5}, and 2} 
miles long, each of which is 3%in, in cireumference, made up 
of ninety steel wires, each capable of withstanding a strain of 
75 tons per square inch. ‘Two of the cables are operated 
from the principal power station at Toleross, and one from a 
power house at Shrubhill, about half-way down Leith- 
| walk, The inspection began with the Tolleross power 
| house, the engine and rope-drive rooms at which measure 
| approximately 100ft. by 30ft, by about 45ft, in height, 
There are three sets of main engines, each of about 
| 600 indicated horse-power. At present only one of these 
engines is required, but when th2 whole of the five 
eables intended to be operated from the depdt are installed 
and at work, two of the engines will be required, while the 
third will be regarded as a stand-by in case of break-downs. 
| Of these engines, and the boilers supplying them with steam, 
as well as of the rope-driven drums 4 | shafts they actuate, 
and of the drums directly taking the wraps of the haulage 
cables, we hope to give particulars and illustrations later, 
The cables pass from the enging-roam through an under- 
ground room, where are situate the machinery for taking up 
and regulating the tension on the cables, for actuating the 
auxiliary cables which bring cars to and fro from ear sheds 
to the main route, &c., and for bringing in old cables when 
the same have to be renewed. From this underground room 
the cables take a right-angle turn over pulleys, and pass 
| towards the street, along a lengthy underground passage, to 
the Tollcross wheel-pit. Here are securely fixed and anchored 


is necessarily the case 
with plates below 4in, 
or 5in, thickness. The 
easiest thickness of plate 
te treat completely by 
this process is about 
6in. This plate becomes 
contorted in the first 
face hardening, and very 
thiek plates are natu- 
rally more difficult to 
manufacture. We may 
congratulate ourselves 
on having manufactured 
6in, plates in time to 
meet the demand for 
the quiek - firing gun 
batteries of our recent 
ships, It may be ob- 
served that in such a 
course the difference in 
protection between 
quiek-firing guns behind 
Gin, of armour and, say 
4in., is not simply the 
difference in resisting 
power due to the differ- 
ence in thickness, great 
as this is, but between 
hard-faced 6in. steel and 
ordinary 4in. 

We need hardly say 
that 15 deg. with the 
deck represenis an angle that ean hardly oceur on service, 
because a battleship is not likely to be under fire when her 
deck heels over to anything appreaching that angle, and the 
eoast forts that possess the command to give so plunging a 
fire at a probable fighting range are indeed few. The parti- 
culars of the plates are as follows :— 

Fig. 1 is a plate 1jin, by 93in. by 68-5in. by 58-Sin., 
representing a first lot of protective deck plates for the cruiser 
Variak, The attack was made by a Gin. gun firing a Car- 
penter 6in. armour-plated shell, The striking velocity was 
1321 foot-seconds. Fig, 2 shows two niekel steel plates 
for the same purpose bolted together, and attached in 
the same way, but with a striking velocity in the 
second round of 1160 foot-seconds, The plate was so 
placed in a vertieal plane that the angle between that 

lane and a yertieal plane though the line of fire was 15 deg. 
he outer plate was cut through for a length of 26in., the 
opening being ifin, wide at its middle part. The second 
plate was not eut or searred, Fig. 3 represents a 2in. nickel 
steel plate for protective deck of Variak and the battleship 
Retrizan, The same gun and projectile were used. In the 
third round the striking velocity was 1639 foot-seconds. An 
indentation, about 3in, wide by 26in. long, was made in the 
late, The estimated penetration was 1‘3in, There was a 
horough crack at the bottom of the indentation, 19}in, 
long, but no other damage to the plate or structure, 
Fig, 4 was protective deck plating for the Retvizan. It was 


lin, thick, and the attack was as before, the striking velocity | 
An indentation 3in. | 


for round 2 being 1026 foot-seconds, 
wide, 24in, long, and 2°75in. deep was made, but the plate 
was not cracked, The estimated penetration was jin, The 
plate was placed similarly to No, bi Fig. 5 is also from a lin. 
plate from the Retvizan, The striking velocity was in the 
second round 1039 foot-seconds. An indentation din, wide, 
4:5in, deep by 32in. long, was made, At the bottom of this 
indentation was a crack 28in, long by 1}in. wide at the centre. 
The plate was reduced to a thickness of gin. at the edge of 
the crack. The angle of fire was 15 deg. from the horizontal. 


EDINBURGH CABLE TRAMWAYS, 


Ow Thursday, the 12th inst., Sir Francis Marindin, Chief 
Inspector of the Board of Trade, made an examination of the 
first section to be completed of the Kdinburgh Cable Tram- 
way system, yiz., the route between the city boundary at 
Pilrig-street, Leith-walk, and the suburban terminus near 
the Braid Hills, The length of track involved is approxi- 
mately 8} miles, and from Pilrig the route proceeds along 
Leith-walk, York-place, South St, Andrew-street, Prince’s- 
street, Lothian-road, Tolleross, Morningside, to Braid Hills, 
Accompanying Sir F. Marindin on his tour of inspection, 
there were Sir Andrew McDonald, Lord Proyost of Edin- 
burgh, and several members of the Corporation; Mr. Hall 
Blyth, C.E.; Mr. Pitcairn, general manager for the Edin- 
burgh and District Tramway Company, who are the lessees 
for the cable as well as horse tramways in the city, Mr. 
John Kerr, representing Messrs, Dick, Kerr, and Co., the 


Fig. 5 


two strong upright shafts, on each of which five large pulley 
wheels, revolving horizontally, take up the outgoing and 
receive the incoming cables. Deviating from this pit in both 
directions are also underground eonduits, in which are 
| numerous pulleys set at various angles to suit the due 
| running of the different cables worked from this power 
| station. Under the guidance of Mr. Colam, to whose skill 
|and experience these wheel-pit arrangements, as well as 
| other features of note and novelty throughout the system 
| are due, Sir Francis Marindin made a close inspection, and 
| satisfied himself on many of the mechanical points involved. 
| Besides the problems involved in the smooth working of the 
| mechanism, and of the cable leads and angles in the wheel- 
| pit at Toleross and other places, others are concerned with 
| the manner in which the cross-overs are negotiated where a 
| cable leaves the direct line of car motion, and that motion has 
| to be imparted by another cable, and with the arrangements 
| by which carscan be taken round a right angle curve from 
| the main cable on the one line of route to that on the other, 
| In the latter case success seems to have been attained by the 
introduction of auxiliary cables, which at present are 
arranged to work at a reduced speed round the corners, 
Throughout the system nothing has been left to gravitation, 
everything being made entirely dependent on the cable. 


By means of one of the auxiliary cables, one of the cars— 
of which twenty-four are already delivered and 110 are on 
| order—was speedily got out from the car sheds at Tolcross, 
and the inspecting company having taken seats a start was 
made, The cars, it may be here stated, each hold twenty 
inside passengers and twenty-eight outside, and haye cost 
each £450. In design they are to some extent a departure 
from the cable cars mostly in use—at least, on the Edinburgh 
cable route heretofore at work. The inside roofs are circular, 
and resemble the same features in a first-class railway 
carriage, imparting a roomier and brighter aspect to the 
interior, The grippers are so arranged that the driver who 
is operating them at the front end, can, by a very simple 
contrivance, convey the power he is exerting to the rear end 
of the car, and work it by the gripper situated there as well as by 
the one at the front. By this arrangement the driver is enabled 
to pass over main cables and to work his car from the front, even 
should the gripper there have become disabled, The start of 
the car, with the inspecting party, was made in the presence 
of an interested crowd, and all along the route traversed 
spectators evinced keen interest in the progress of the car. 
Everything worked on the whole satisfactorily, there being 
no jerking, such as Edinburgh citizens sometimes experience 
on the northern cable route, which has been at work for a 
number of years, and which has not the advantage of the 
newest and most approved machinery, rails, &c. Owing to 
this very newness the cable and pulleys made some noise in 
working, especially at the curves, but this, in course of time 
and working, will be reduced to a minimum, A speed of 
about seven to eight miles was developed, and the curves, as 
a rule, were negotiated smoothly, although, of course, at a 
diminished speed. At one of the sharper curves—that at St. 
Andrew-street—where the main Princes-street cable is lost, 
and that from Shrubhill taken up, a slight hitch and momen- 


tary stoppage occurred, owing to a workman having inte 
fered with the automatic action which regulates the work “ 
of the auxiliary or secondary cable which is employed to tak 
cars round this and other such curves. The halt, however, w . 
only for a second or two, as the cable, which had slackened, 
resumed its normal tightness, and the car passed on and took 
up the Shrubhill cable without further ingident. Arriyin 
at the boundary at Pilrig, the car was run upon the single 
terminal line existing there, and turning, proceeded again y 
Leith-walk, and passed on, vid York-place, St. Andres. 
street, Princes-street, Lothian-road, Toleross, and Morning. 
side, to the Braid Hills terminus, practically withors 
incident, On the descent again from hat oint a test wag 
made of the rail and wheel brakes with whieh the cars are 
fitted. Starting the car by cable, the gripper was then yp. 
loosed, and the car was allowed to acquire a speed through its 
own momentum of about fifteen miles an hour, The brakes 
were then sharply applied, and the ear was brought to a dead 
stop in little more than its own length. The same test 
was applied further on with like satisfactory results. i; 
Francis Marindin haying expr &@ desire to see the 
car take the St, Andrew-street curye again on the 
secondary cable, the journey was continued to that point 
and on this aecasion the curve was turned in the most satis’ 
factory way. No time was lost in releasing the main and 
catching up the secondary cable, and the car passed up 
St. Andrew-street with smoothness and thus termi. 
nating the inspection, Sir Francis Marindin had to leave 
soon thereafter, but it was intimated by Sir Andrew 
McDonald, at a luncheon afterwards given in the Royal 
Hotel by the Edinburgh District Tramway Company, that 
he had said ‘he was very pleased with everything he had 
seen, and that, so far as he was concerned, he absolutely 
passed for traffic the line they had gone over.” This inti- 
mation evoked hearty tokens of satisfaction, as all present, 
like the citizens of Edinburgh enevally, felt it was about 
time there was at least a portion of the new system in 
operation, and a period put to the inconveniences and dis. 
comforts attending the work of converting the horse to the 
cable system of traction, From two to three years have 
been absorbed in this work already, and it is no doubt matter 
for gratification for the Edinburgh people, as it is for the 
engineers and contractors, that the first section of what will 
be the largest installation of cables in the world has secured 
30 good a report from the Government inspector. It is fully 
expected that in about ten days or a fortnight, when the 
Tramway Company have had time to place their cars on and 
see that everyt ing is working smoothly, the general public 
of Edinburgh will be able to avail themselves of the new 
mode of locomotion, 


CATALOGUES, 


Samuel Danison and Son, Hunslet Foundry, Leeds. Illustrated 
price list of weighing machines and weighbridges.—EKvery con. 
ceivable form of vege ng macnes will be found in this pamphlet. 

Thorn and Hoddle, Tothill-street, Westminster. I!lustrated 
catalogue of acetylene gas generators and appliances for lighting 
bnildings, —Messrs, Thorn and Hoddle appear to be in a position to 
supply everything connected with the use of acetylene gas as an 
illuminant. 

Bildwin Locomotive Works, Philadelphia, U.S.A. Record of 
recent construction, No, 15, September, 1899.—The latest issue of 
this little work is devoted to the Wootten boiler, and a paper 
read by Mr. 8S, M. Vauclain before the New York Railway Club 
some time ago is reproduced. 

Alley and Maclellan, Glasgow.—The principal feature of this 
book is an admirably printed and illustrated description of this 
firm’s establishment on the Clyde, In reality there are two busi- 
nesses carried on, namely, engineering and shipbuilding. Judging 
from the illustrations the works are well found. The chief pro- 
ducts of the works are high-speed engines, steam-steering gear, 
ash hoists for steamships, and steam stop and safety valves. 

Ballock Electric Manufacturing Company, Cincinnati, Ohio, 
U,8,A, Bulletin No. 7328, describing an electric power system for 
operating newspaper proses, with the ‘' Teaser" method of con- 
trol,—In this system the driving motor is direct connected to the 

ress and its speed is under the control of the operator, who can 

it along inc inch for ‘‘ maki " or bring it up to ‘slow 
motion ” and then to any dosived Aton f for working. 


TENDERS. 


Tue Hackney Vestry at their meeting last week had under 
consideration the report of their consulting engineer, Mr. Robert 
Hammond, on the tenders received for the generating plant required 
for the municipal electricity works, 

The following is a list of the tenders received, that of J. Il. 
Holmes and Co., Newcastle-on-Tyne, for £22,735, being accepted: 


| Amount 
Name of firm, Engine, | Dynamo. of 
tender. 
&. 
British Schuckert Electric} Allen Schuckert | *18,409 
Company, Limited .. .. 
Easton, An and) A,andG, | E. A. andG. | °18,785 
Goolden, Limited ' .. 
Yatesand Thom ,, ., .,| Yatesand Thom) None 19,47 
British Schuckert Electric) Willans Schuckert 19,582 
Company, Limited 
Ww. Allen, Son, an: ater Schuckert | *19,616 
British Schuckert Electric en rchuckert | “20,200 
Company, Tamited | | «an 
Dick, Kerr, and Co,, Limited} Willans Electrical Equip-| 2',408 
ment Syndicate ah 
J. H. Holmes and Co.| Two Belliss &| Holmes 22,785 
D. Bruce, Peebles, and Co,..| Belliss Feebles 22,870 
do, do. Willans Peebles 22,00; 
Johnson and Phillips Allen J. and P. 23,090 
Electric Gom-| Belliss E. C. Co. 24,268 
td Holliday, and Sons,| Peache Read-Holliday | 24,000 
Electric Construction Com-| Allen E. C, Co. 24,820 
pany, Limited .. .. . 
Westinghouse Electric Com-| Belliss Westinghouse 24,728 
pany, Limited .. .. 
0. do, Willans do. 2,002 
Electric Com-) Willans E. C. Co. 25,367 
Brush Electri, Engine) Universal Brush 28, 
Company, Limited ., ,. 764 
Hotoaio, Limi Metcalfe Schuckert 30, 
and Sons,| Victor Coates | Rend-Holliday | 31,4” 
Limited. tro t 
British Schuckert Electric! Musgrave Schuckert | 36,272 
Compiny, Limited .. .. 086 
Westinghouse Electric Com-| Musgrave Westinghouse 41, 
* Conditi of specification not pted by tenderer. 
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RAILWAY MATTERS. 


On the Boston and Albany Railroad in America 95 lb, 
rails are . The width of base is Shin. and the height 5in, 
Fourteen ties to each B0ft, length are used, 


Tue Dewsbury Town Council have approved of an 
application being made to the Board of Trade for a Provisional 
Order authorising the construction of tramways within the muni- 
cipal borough cf Dewsbury. 

Tue Highways Committee of the London County 
Council have recommended this body to make application to the 
Light Railway Commissioners for an order to construct three light 
electric railways south of the Thames, 


Tur Beirut-Damaseus Railway is ninety-two mileslong, 
and crosses both the Lebanon and Anti-Lebanon, at anelevation of 
occasionally f000ft, Between Beirut and Ma’‘allaka, the rack system 
is used for thirteen miles, I'he gauge of the line is 105 centi- 
metres, about 6in. 


Last Friday two new and additional steam turbines 
at the Halifax Corporation electric power station were started, It 
is intended to use them for the tramway service, The enlarged 
iremises will give accommodation for machinery equal to 25,000- 

orse power, in place of the existing 2500-horse power, 


At the London County Council meeting held this 
woek the Highways Committee recommended that the Council 
should enter into an agreement with Prof, A, B, W. Kennedy to 
act as engineer during the construction or reconstruction of the 

electrical tramways, ‘This was agreed to after some 
discussion, 


Over of the first railways to be completed since 2ft, 6in. 
was adopted by the Government of India as the standard gauge 
for light railways will be the Parla Kimedi line, Parla Kimedi is 
an ancient State in the South of the (ianjam district, Madras 
Presidency, The line is 24°63 miles long, and connects Parla 
Kimedi with Naupada, the nearest station on the Hast Coast Kail- 
way. 

Ir is stated that the Great Northern Railway Compan 
has just come to @ ixendiy working arrangement with the Mid- 
land Company, whereby it will be empowered to run its own 
express and fast goods trains over the latter company’s system to 
Manchester, vi4 Ambergate. The Great Northern trains would, 
in that event, join the Midland line at Pye Bridge, in the Erewash 
Valley. 

A comMITTEE of an American institution called the 
Eastern Maintenance of Way Association have reported on the 
relative merits of stone ballast and gravel sprinkled with oil, One 
speaker with two years’ experience of the subject said that rock 
ballast was the better, To maintain a roadbed properly, free from 
dust, he deems it essential tosprinkle with oil every year. yr 
the first year of his experience the Boston and Maine used 
gallons of oil to a mile of double track, and in the second year 
1200 gallons to the mile. 


Some of the western railways of the United States 
have in use a weed-burning apparatus, one of which worked over 
900 miles of road last year at a cost of less than 24 dols, per mile. 
The apparatus comprises a lamp using oi] vapour, This vapour is 
kept close to the track by a shield over it. ‘The intense heat burns 
the weeds between the rails. Once at work, the shield is lowered 
within 4ia, of the rail, and when not in use it is raised to 18in. 
above the rail, The operation is somewhat slow, only about 14 
miles an hour being covered, 


A rreaty relative to impending improvements in railway 
and telegraphic communication between Germany and Roumania 
was signed at Berlin in March. An express train will be run 
between Berlin and Bucharest with a bi-weekly direct service to 
Kustendjie, whence the Roumanian steamers ply to Constantinople. 
The new service will reduce the duration of the journey from Berlin 
to Bucharest from 41 to 33 hours, The journey from Berlin to 
Constantinople via Belgrade and Sofia has hitherto taken 64 hours 
by the Orient express, By the improved service it is estimated to 
occupy 48 hours, 


Tue German Government have decided to undertake 
the construction of the East African Central Railway, and will 
raise a loan bearing interest at . per cent, to meet the cost. The 
object of the Government in undertaking the work itself, says the 
Berlin correspondent of the Times, instead of merely guaranteeing 
toa private company an interest on the capital invested, is to have 
a free hand in the settlement of all questions that may arise when, 
sooner or later, a junction is effected with the Cape-to-Cairo railway, 
‘The decision of the Government was unanimously approved of by 
the Colonial Council, 


A RaILWay accident occurred recently at Windom, 
Minn., on the Chicago, St, Paul, Minneapolis, and Omaha Railroad, 
Two goods trains met directly on the bridge spanning the Des 
Moines River near Windom. The shock of the collision caused the 
span to give way, and the three engines and a dozen goods cars were 
precipitated into the bed of the stream, Fire at once broke out, and 
the locomotives, cars, their contents, and the bridge span made a 
total loss, the intense heat preventing any possible salvage from 
the wreck, which otherwise might have been made, Four trainmen 
were killed, and three badly injured. 


In a German electrical journal there recently appeared 
a description of a magnetic arrangement for doing away with the 
springs in the trolley pole bases used for overhead electric traction. 
When the height of the overhead conductor varies there is a ten- 
dency on the part of the trolley to leave the conductor, with the 
result that the pole strikes and breaks the span-wires before the 
car comes to rest. In order to avoid this risk, the author proposes 
to dispense entirely with springs in the trolley base, and to substi- 
tute for them a coil-and-plunger mechanism traversed by the 
main current, If the trelley should be thrown off the conductor, 
the excitation of the magnet ceases, and the trolley pole falls down 
out of harm’s way. 


Te application made in May, 1898, by the Glasgow 
and South-Western Railway Company to the Light Railway Com- 
missioners, for the construction of a light railway from Ayr to 
Girvan, has after some considerable delay, caused by the adjust- 
ment of certain deviations asked for by some of the proprietors of 
land, &c,, been granted by the Commissioners, and the order was 
duly sealed and issued by the Board of 'I'rade on the 30th ult, The 
line will be about twenty miles in length, and will leave the existing 
Dalmellington Railway, near Kineaidston, thence passing by 
Alloway and across the river Doon, to close upon the seaboard to 
Dannre. Thenoe it will pass through the Culzean Castle policies 
to the Maidens, and eo by Turnberry and Dipple to Girvan Mains, 
where it will join the company’s main line. 


Tae Tramways Committee of the Glasgow Corporation 
have ey an offer from the 0 e and Wagon Company 
Limited, Gloucester, to wupply eighty es for the double-decked 
electric cars which are being constructed at the Corporation Car- 
building Works at Copelawhill, Glasgow. The car bodies are to be 
delivered gradually during the next twelve months, They are 
really an enlarged and improved reproduction of the outside and 
inside cars all along in Glasgow's horse tramway system. The 
single-deck electric cars now running in Glasgow are long and heavy, 
= ey 48 well ; although this, to some extent, may be set 
re to the jnitial portion of Glasgow's electric traction system—the 
§ pringburn route—having several long and heavy gradients, as well 
as undulating and winding stretches of track in its course, 


NOTES AND MEMORANDA. 


Apnit Ist, 1900, will, itis anticipated, see the completion 
f the new German-American cable. The ronte is from Emden 
via Vigo and the Azores, and so to New York, 
it is stated, the high price of copper, the 
imperial German postal authorities pro to replace this metal 
for telephonic purposes with slemicien vive or iron wire coated 
with copper, 

AccorpInG to a law recently passed by the Dutch 
Parliament, all State charges for the use of roads, canals, harbours, 
locks, and bridges in Holland are to be abolished on May Ist, 1900, 
with a few i ificant exceptions, 


Tue first use of power obtained from the falls of 
Niegare was as long ago as 1725, when the French erected a saw- 
mill, near the site of the Pittsburgh Reduction Company’s upper 
Niagara works, for the purpose of supplying lumber for ort 
Niagara, 

In Southern and Central India the need of cheap power 
is especially felt, and in these parts are some of the grandest falls 
in India, In Northern India the falls on the Himalayas might be 
heap eow were they not too far from places where industries could 

started, 


Tue water supply of Havana is collected from springs 
at the base of a range of coral hills, and carried through a masonry 
aqueduct 33,000ft. long to a reservoir holding 21,000,000 gallons, 
The consumption and waste of water in the city is estimated at 
173 gallons per capita daily. The city is fans by gravity from 
the reservoir, 

Tue power plant at Niagara Falls is to be extended, 
doubling its capacity, Estimates have been asked for the excava- 
tion of a new wheel-pit, on the opposite side of the canal from the 
present station, This pit is to be 400ft. long, 20ft. wide, and 180ft, 
deep, cut out of the solid limestone, accommodating ten of the 
5000 horse power units adopted. 

TuE state of employment in the skilled labour market 
in September, as indicated by the returns of the trade unions, 
was good, In the 123 unions making returns, with an aggregate 
membership of 502,915, 12,129, or 2°4 per cent., were reported as 
unemployed at the end of September, compared with 2°3 in June, 
July, and August, and with 2°6 per cent. in the 117 unions for 
September, 1898, 


An International Congress on Naval Architecture will 
meetin Paris at the Exhibition on July 19th, and will sit for three 
days, Lord epeton, Sir William White, and Dr. Elgar are 
members of the Committee of Patronage. Those who desire to 
take part in the Congress should communicate with M. Borja de 
Mozota, Place de la Bourse 8, Paris ; and those who wish to read 
pevere before it, with M. Hauser, secretary, Rue Meissonier 4, 


Aw electric-transmission plant has been put in opera- 
tion at Allegan dam, in Michigan, the current being conducted to 
Kalamezoo, a distance of twenty-two miles, A pressure of 25,000 
volts is used. It is intended to increase this to 40,000 volts, if 
experience shows that the climate will permit. An extension to 
Battle Creek and Jackson, Michigan, . the end of the year will 
give the longest power-transmission line in the world—ninety 
miles, 

In Chicago a special council is discussing the utilisation 
of water power obtained from the Chicago Drainage Canal, for 
operating the water and sewage pumping and other plants, It is 
estimated that 20,000-horse power would be available in the first 
few years, and with the full flow turned on this would be increased 
to about 32,000-horse power. This would mean about 16,000- 
horse power net to the city, and that it would require about 
£600,000 to erect and equip the generating plant. 


In 1898 Roumania produced about 240,000 tons of raw 
petroleum, and it is confidently expected that this year the output 
will exceed that of Galicia, As the price of Roumanian raw 
petroleum is only about £8 per wagon of ten tons, it is not improbable 
that with time it will enter into successful competition with the 
American and Russian petroleum in the German markets. Besides, 
it is claimed that the Roumanian petroleum, although it has the 
same specific poy as the American, has a higher flash point, and 
is consequently less dangerous. 

Tax wheel-pit of the Niagara Falls Power Com is 
recessed at a level of about 120ft. below head water, ith on 
large arched chambers cut in the rock. One of these is occupied 
by the oil and air pumping auxiliaries of the turbines and genera- 
tors above, and the others are to be occupied by 6,000,000-gallon 
water pumping engines, for the service of the Ni Falls Water 
Company, which is allied to the Niagara Falls Power Company, 
This will do away with the steam plant formerly used for pumping 
the water, and occasion a considerable reduction of the cost, 


A Commission of experts was some time ago appointed 
to report upon the best method for the i diate improvement 
and extension of the water supply for the city of cr ay oy 
Pa, This report recommends that the water shall continue to be 
taken from the Delaware and Schuylkill rivers, but shall be 
filtered by slow sand filtration before passing to the supply mains 
for use, This work will require some extension and improvement 
of the present pumping A yong and the construction of filter beds 
capable of filtering 200,000,000 gallons of water per day, at a total 
cost of 10,973,591 dols, 


A REPORT was recently made by Prof. J. E, Denton 
on a system of exhaust steam heating, pogpened by the N n- 
sett Bloctric Lighting Company, Providence, RL in which 
many interesting figures in the form of estimates are con- 
tained, which may be abstracted as follows:—Volume of space 
to be heated, 25,000,000 cubic feet; estimated consumption of 
steam per hour, maximum, 110,000ib.; average during winter 
months, per hour, 75,000 1b.; back pressure, maximum per square 
inch, 91b,; average, 6}1b.; increase in steam consumption of triple- 
expansion condensing engines, 42 per cent,; in spite of an increase 
of the boiler pressure of 50 1b. 

Firty-rour fresh disputes between workpeople and 
employers were reported in im mgr involving 8858 work- 
peryte, The corresponding number of disputes in August was 

, involving 10,233 workpeople; and in September, 1898, 52, 
involving 7644 workpeople, Of the 65 new and old disputes, 
involving 45,851 workpeople, of which the termination is reported, 
19, involving 2327 persons, were decided in favour of the workers ; 
24, involving 37,990 persons, in favour of the employers ; 16, 
involving 4822 persons, resulted in a compromise ; while, in the 
case of the remaining six disputes, involving 712 persons, work was 
resumed pending further negotiations, 

At a meeting of the German Iron Founders’ Associa- 
tion Direktor Pusch made a communication as to the vertical 
casting of iron pipes and columns, and eventually the following 
conclusions were adopted :—(1) The vertical casting of columns 
affords no greater guarantee of uniform thickness and sound metal 
than does horizontal casting ; and a column moulded and cast hori- 
sonny with the same care is not inferior in quality to one cast 
vertically. (2) Uniformity of thickness secured by boring, and a 
compression test to double the maximum load, afford a sufficient 
guarantee of strength and quality. (3) The superiority of columns 
cast vertically cannot be admitted ; but for producing pipes vertical 
casting is quite suitable, because they must be smooth inside and 
outside, with a uniform diameter, and there can be no supports for 
the cores; while, during the vertical casting of plain pipes, the 
impurities in the cast iron rise to the top, and may without dis- 
advantage form part of the runner, 


MISCELLANEA. 


On Friday last Mr. Carnegie was presented with the 
freedom of Dumfries, on the occasion of bis laying the foundation 
stone of a free library which he has given to that town. 


Tue Lanarkshire authorities have completed negotia- 
tions for the purchase land near the Clyde, on which will be con- 
crectes extensive purification works for draining that part of the 
county, 


Tue Secretary of War for the United States has 
a ed the report of the engineers recommending that a 30ft. 
channel be made in the Delaware River from Delaware Bay to 
Christie-street, Philadelphia, 


Turovan their engineer, Mr. W. B. Bryan, the Rast 
London Waterworks Company has granted to its reserve men 
called to join the colours leave of absence, and half-pay to their 
wives until the return of the men to cizil life, 


Prans have been approved by the District Council for 
the construction of a new kind of chimney shaft for the new power- 
house for the London United Tramways Company at Chiswick. 
The chimney will be of steel, lined with firebrick, 


Tue directors of the Wakefield City and District 
Omnibus Company are considering the advisability of making 
application for a Provisional Order empowering the company to 
construct a system of electric tramways in the city and district. 


I? is stated that Ismay, Imray, and Co., for the White 

Siar Line, have authorised their Cape Town agents to grant free 

8 home in each of their Australian steamers calling at the 

Bape V4 twenty-five refugees, discriminating in favour of women 
ren. 


We learn from an American journal that Mr. Jacob 
C, Cramp, son of William Cramp, the founder of the Cramp Ship 
and Engine Building Company, of gene 7 died at his home 
at Rosemont, Pa., on September 30th, aged 64 years. Mr. Cramp 
had retired from business since 1883. 


Tux death is announced of a well-known shipowner, . 
Mr, George Steel, of West Hartlepool. Originally an ironmonger, 
Mr. Steel some twenty-five years embarked in the steamship- 
managing trade, and added the selling of ship's stores to his hard- 
ware business, His firm, it is stated, was the first to have a tramp 
steamer built of steel. 


On Saturday a conference on profit sharing was held 
in Neweastle-on-Tyne. Sir Benjamin Browne, and other influen- 
tial men, took in the proceedings, the interest in which 
centred in g discussion of Mr. Livesey’s well-known profit-sharing 
scheme, as carried out with great success at the works of the South 
Metropolitan Gas Company. 


Tue Lords of the Admiralty have decided to place the 
following eruisers, sloop, and cutter upon the non-effective list, 
and to order their replacement by new ships, viz.:—The Shannon, 
first-class armoured cruieer ; Prince Albert, armoured coast-defence 
ship ; Acorn, screw sloop; Carysfort and Conquest, third-class 
cruisers ; and sailing cutter Azov. 


Important dock improvements have been undertaken 
at Barrow by the Furness Railway Company. It has long been 
considered desirable that the sill of the Ramsden Dock-shon'd be 
lowered, for the better accommodation of the big ships built by 
Messrs Vickers, Sons, and Maxim, and Messrs, Joan Aird and Sons 
have had the contract placed with them. 


Tae Corporation of Leamington have under conside: a- 
tion the purchase of the local company’s gas works. The expert 
consulted by the Council on the last occasion calculated the main- 
tainable profit at £4290, and at twenty-eight years’ purchase this 
would give £120,120, while other additions, pan hm working 
capital, would bring the total up to £127,000, 


Tue 31-knot torpedo boat destroyer Oboro, con- 
structed for the Imperial Japanese nav by Yarrow and Co., 
Limited, passed her official trial on the 14th of this month, This 
vessel was launched on the 5th inst,, and will be at once pre 
to follow her four sister vessels to Japan, Admiral Kamimura, 
assisted by Captain Kurobe and Commander Kondo sad staff, 
attended the trial. 


A LARGE steel steamship named the Rathlin Head, 
built for the Head Line trade between Belfast, Dublin, and New 
Orleans, has been launched by Workman and Clark, Belfast. 
The new vessel, which has a deadweight comme capacity of almost 
10,000 tons, is 470ft, long, 53ft. broad, and 36ft.deep, She will sail 
next month, calling at Dublin, and will be by far the largest 
steamship trading between Irish and South American ports, 


Tax works of W. and T. Avery, weighing machine and 
scale manufacturers of Birmingham, were on Tuesday the scene of 
one of the greatest fires seen in that city for yy 4 years, These 
works are of great extent, four and five storeys in height, and are 
surrounded by small tenements and retail shops. For about two 
years the Soterz has been unoccupied, the company having 
removed to West Bromwich. The damage is estimated at £30,000. 


Wuen Admiral Dewey returned to New York recently 
electrical illuminations welcoming him were largely resorted to. On 
the Brooklyn Bridge the words ‘* Welcome Dewey ” were displayed 
by incandescent lamps, ach letter was 36ft. in height, and the 
entire length of the two words was 370ft, The letter ‘‘W ” alone © 
contained about 1100 lights, and the total number of lights was 
8000, In addition, both of the lofty towers were provided with 
search-lights. 

As the result of a treaty signed at Berlin in March 
last, relative to impending improvements in railway and tele- 
graphic ccmmunication between Germany and Roumania, a new 
telegraph wire between Bucharest and Berlin by way of (ialicia is 
to be provided. The wire will cross the German frontier at 
Myslovitz and the Roumanian frontier at Burdujeni, It will be 
worked directly between the two cages by means of the Hughes 
apparatus, e wire will be continu from Bucharest to 
Kustendjie, and thence by submarine cable to Constantinople. 


Tur Standing Joint Committee of the Surrey County 
Council has addressed a letter to the Local Government Board 
urging that regulations should be issued providing for the more 
easy identification of light locomotives, The committee refers to 
the inereased number of motor cars and cycles and to the com- 
plaints it has received of the undue speed at which many of them 
are driven, and expresses the opinion that the time has arrived for 
some regulation to be made as to a denoting mark or number 
upon all light locomotives, so placed upon the vehicle as to be at 

times easily legible. 


A Foor of steel girders with a concrete filling, pre- 
d on the lines recently required by the London County 
council, was tested on Wednesday, 18th inst., by the British Fire 
Prevention Committee. The fire was intended to be of two and 
a-half hours’ duration, at a temperature of 2000 deg, Fah., 
but the floor collapsed in approximately an hour and a-half 
before that temperature had been quite reached. Some wooden 
doors, of solid 2in. deal and 2in. pitch pine, were also tested at a 
temperature reaching apgrontmtety 500 deg. Fah. The fire 
began to break through after about a quarter of an hour, but the 
doors did not collapse until quite fifty minutes after the commence- 
ment of the test. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


LD AND Co., Vienna. 

BrockHavs, 7, Kumpfgasse, Vienna 1. 
anp Limitep, Shanghai and Hong Kong. 
RANOE.—BovvEAU anp CHEVILLET, Rue de la Banque, Paris. 
: RMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzic. 

F. A. BrockHavs, Leipzic. 
J. Compripas AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
—LogscHER AND Co., 807, Corso, Rome. 

Bocca Freres, Turin. 
JAPAN.—KELLY AND Wasu, Yokohama. 

J. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
Ricxgr, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. Taompson anv Co. 33, Loop-street, Capetown. 

J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg 
GorTcH, Queen- street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 

R. A. Tompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TuRNER AND HenpERson, Hunt-street, Sydney. 
New ZEALAND.—UrrTon AnD Co., Auckland. 
Ornaia, J. W., Napier. 
OANADA.—MonTRBAL News Oo., 386 and $88, St. James-street, Montreal. 
Toronto News Oo., 42, Yonge-street, Toronto. 
UNITED STATES OF News Co., 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
Watsu, Limirep, Singapore. 
AND Co, Colombo. 


ITALY. 


SUBSCRIPTIONS. 


Rm can be had, by order, from any newsagent in town or 
7 Beer at the various way stations; or it can, if preferred, be 
supplied direct from the office on following terms (paid in 
advance) :— 
-yearly (including double number) .. .. £0 14s. 6d. 
Halt two double numbers) .. .. £1 9. Od. 
t occur, an extra charge of 
be mado. Tue is registered for transmission abroad. 


Acomplete set of Taz ENGINEER can be had on application. 
of the reduction of on newspa to one uniform 
ne for any destination outside the United oo, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THz ENGINEER weekly and aay free. Subscriptions sent by 
Post-office Order must be e payable to Tag ENaingER, and accom- 
panied by letter of advice to the Publisher. 


Tas Paper 


Yearly .. @ @ @ co &1 16s, Od. 

‘gick Paper CoPizs— 
Half-yearly.. . = @ @ Os. 8d. 
és £2 Os. 6d. 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 


(7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling sad sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted wi practical regulari regularity cannot be guaran- 
teed in any such case. All weekly are taken 
subject to this condition. 

Prices for Displayed Advertisements in ordinary and special” posi- 
tions will on application. 
Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 

in each week. 

Letters relating to Advertisements and the Publ: 

Paper are to be addressed to the Publisher, Mr. 
letters to be addressed to the Bditor of Tam Encrvumr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


of the 


TO CORRESPONDENTS. 

woid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

of communications which do not comply with these 


*,* All letters intended for insertion in Tam Enotwesr, or containing 
“questions, should be accompanied by the name and address the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. L. B.—Parsons’ turbine is made by the Parsons Steam Turbice Com- 
pany, Newcastle on-Tyne. 

R. 8. (Preston).—You will find a full report of the proceedings at the 
conference in the numbers of Tag ENGINEER for June. 

J. H. 8. P.—If you will send full particulars of the boat, such as draught 

resent 8 revolutions, pitch, &c , of propeller, we shall be happy 
assist you. 

A. H. (Wimbledon).—The ‘ Proceedings” of the Royal United Service 
Institution can be obtained from J.J. Keliher and Co., 22, Charing 
Cress. The price is 2s. 

Founpry Practicg.—A monthly journal called the Foundry is published 
at Detroit by the Foundry Publishing Company. Possibly this is the 
paper to which you refer. 

F. J. B.—A force pump worked by a wheel will probably be the best. 
You can get what you want from a dozen different firms. Tyler and 
Co., Newgate-street, and Hayward Tyler and Co., Luton, make such 
pumps a speciality. 

J. L. G. (Manningham).—Stubbs, of King-street, Cheapside, or Associa- 
tion for Protection of Trade, Berners-street, cover all trades. We have 
no knowledge of any trade protection association whcse operations are 
confined to the engineering trades. 

R. M G. (Bristol).—No ; you do not gain any advantage by using a larger 
bolt head. The twisting force is measured by the distance from the 
centre of the bolt to the place on the spanner where the workman's 
hand presses. This is the same in both cases as your sketch shows 

G. H. L. (Haddington).—Full particulars of Haskin’s process, with illus- 
trations of the plant, were given in Tug Encinggr, January 28th. 1898. 
At the recent meeting of the British Association Mr. Marshall Fox 
read a paper on ‘‘ Non inflammable Wood,” and at the Naval Archi- 
tects’ Conference Mr. . Ellis a@ paper on the same subject, 
which was published in Taz EnoingEr, July 9th, 1897. 

Vissero.—Your case is in no way remarkable. A man who leaves this 
country for nine years is certain to find himself out of touch with 
engineers at home on his return. There is ro help for this; it is well 
understood. You will simply have to begin all over again. Your 
mistake has been your return to this country. You ought to have 
remained in the United States, where, we gather from your letter, you 
had plenty of remunerative employment. 

A. C. B.—There is not to our knowledge any book which treats specially 
of the construction of small marine er launch engines ; nor, we think, 
would apy ik cf the kind be of real service to one who already 
knows so much as youdo. What you want is a few months’ practice 
in the drawing-office of some firm building engices of the kind. That 
you could, no doubt, obtain by paying a moderate fee. We have no 
doubt that you are familiar with the names of all the firms building 
such engines in this country. 

(Manchester).—The Journa! of the American Foundrymen's 
Association, published at 95, Griswold-street, Detroit, Michigan, 5 dols. 
annually, deals exclusively with foundry practice. The mest useful 
review of latest practice is afforded by the abstracts classified under 
the head of “Foundry Practice" in the half-yearly volumes of the 
Journal of the Iron and Steel Institute. In the last volume there are 
twenty-eight abstracts of English and foreign papers published during 
the half-year dealing with the subject; in each case full reference to 
the original paper is given. 

Assoc. M. Inst. C.E.—-Chromium is used to give hardness t» steel with- 
out unduly increasing the carbon, which makes it brittle. It is 
essentially a toughening material, and is used through all ranges of 
carbon tempers up to the hardest, as, for example, in projectiles and 
armour-plates ; stamp heads and dies are other applications. The 
most convenient way of using it is in the form of ferro-chrome, an iron 
h ium carbon E d containing up to between 60 per cent. and 
70 per cent. ¢f chromium. It can also be obtained pure by reducing 
chromic iron ore with aluminium, a process which appears to be 
making some prog on the facturing scale. It will probably 
be found that the specialists in this subject are not desirous cf giving 
their information away. 


INQUIRIES. 


LIMEJUICE MACHINERY. 
Srr,—I shall be obliged to any reader who will tell me where I can 
a machinery for expressing, clarifying, and getting the oil cut cf 
e 


juice. 
Clapham, October 16th. G. B. W. 
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THE OIL ENGINE. 


We printed in our last issue the results of oil engine 
trials conducted at Edinburgh by the Highland and Agricul- 
tural Society of Scotland. The results are not only 
instructive in themselves, but are interesting as showing 
the position that the oil engine now occupies. It isa 
little over ten years since the first successful internal 
combustion motor, driven by heavy oil, was made by 
Mr. Priestman. It was tested by Professor Unwin in 
1890 at the Royal Agricultural Society’s show at Ply- 
mouth, and gave results which at once brought it into 
prominence. A full account of these tests will be found 
in the ‘‘ Proceedings ” of the Institution of Civil Engineers. 
For the sake of comparison with the Edinburgh results, 
which may be taken as representing the best oil engine prac- 
tice of to-day, we quote a few of the principal figures. The 
brake horse-power of the engine was between seven and 
eight, the cylinder was 8}in. in diameter, the stroke 12in. 
The speed 205 revolutions per minute. The oil used was 
Daylight or Russolene, probably of practically the same 
thermal value as the oils under the same names used at 
Edinburgh. The Daylight is a little superior to the 
Russolene ; with it the consumption per brake horse-power 
per hour was only ‘842 lb.; with the Russolene it was 
‘946. Combustion appears to have been perfect, and 
there was no deposit in the cylinder. These figures 
were exceptionally good, and do not appear to have been 
consistently upheld, but there seems little doubt that the 
engine was capable of giving one effective horse-power 
for one pound of oilconsumed per hour. Four years later 
the Royal Agricultural Society again offered prizes for oil 
engines working with ordinary petroleum. Priestman 
did not take part in these trials held at Cambridge, and 
no engine that worked on the same principle as his 
appeared there. Eleven engines, entered by eight makers, 
were tried. Four of them were portables; the average 


consumption per brake horse-power on the full-power 
trials for the eight types of engines was 1°14 Ib. of oil. 
This includes the fuel used in the vaporiser!amps. The 
lowest figure was ‘82 lb., the highest 2°38. This last was 
nearly a pound more than any of the others. 

Let us ncw turn to the Edinburgh trials. Ten engines 
were tested, but one of them was admittedly imperfect, 
and may be therefore disregarded. There were, how- 
ever, only seven distinct makes, including the defective 
engine. Of these only two were by firms which exhibited 
at Cambridge, those by Crossley Bros., and the Campbell 
Gas EngineCompany. In both cases the results are nearly 
the same at the two shows; Crossley’s about ‘81b. of oil per 
brake horse-power, and Campbell’s 1:2 lb. Of the other 
makes the most economical was an engine constructed by 
Blackstone and Co., which developed 12°6 brake horse- 
power for a consumption of only *746 1b. of Russolene oil per 
horse-power. The next best was an engine by Tangye’s, of 
18 brake horse-power. The consumption of Russolene was 
‘806 lb. per brake horse-power. Two other engines made 
by Blackstone took about °83 lb., an engine of Cundall and 
Sons required -96, and the others used over 1 1b. With the 
exception of Stephenson’s engine and Cundail’s, all ran for 
practically four hours continuously at full power. Thetrials 
were therefore twice as long as those at Cambridge, and the 
results are in consequence more trustworthy, and possibly 
a little more in favour of the engines. The average 
consumption for six of these engines works out at *958 lb. 
per brake horse-power per hour, which shows an appre- 
ciable but not startling improvement on the figures of five 
years ago. 

Unfortunately we are not in possession of the data from 
which the thermal balances could be worked out. From 
a practical point of view the loss is not great, or not as 
great as from a scientific standpoint. The object of the 
Royal Agricultural Society of England’s trials is to find 
out the best engine for the user. That is to say, the 
motor which gives most power for least expenditure of 
labour, inaintenance, and fuel. It is only with the last 
that they are actually able to deal. Time is the only 
test of the other two. A more regrettable point to the 
engineer is the absence of indicated horse- power. The 
committee who had charge of the trials did not insist on 
cards being taken, probably because they are secured 
with difficulty, and are not entirely trusted when obtained. 
We think, however, that it would be well in official trials 
of this sort if the indicator were always employed. The 
results would be instructive, and if there is at present no 
instrument which is above suspicion, the encouragement 
of societies might tend to its production. Five out of 
the ten engines at Edinburgh were indicated ; one of 
them was the defective engine, and its record is therefore 
valueless. For the other four, the mechanical efficiencies 
are ‘771, °858, and They were all by different 
makers, and developed respectively 15-5, 18 93, 12°6, and 
18:06 break horse-power. We call attention to this 
because it shows pretty clearly that the size of the engines 
within the limits of these trials does not affect 
the efficiency. This is further accentuated if the 
oil consumption is taken as a measure of mechanical 
efficiency, because the smallest engine developing only 
5-horse power on the brake was very little less efficient 
than an engine of three times the power, and actually 
more efficient than one of 18-horse power. Although 
these figures are not conclusive, they tend to show that 
a regret that all the engines were not of the same size is 
uncalled for. It must nevertheless be admitted that a 
series of tests from engines developing the same horre- 
power on full-power trials would be instructive. It 
would also be of value if some of the engineers who 
make a series of similar engines of varying horse-power, 
would tabulate their mechanical efficiencies. Itis probable 
that the differences would be almost insignificant ; but it 
would be well to make quite sure of this point. As far 
as we are able to form an opinion, from what figures we 
have, the mechanical efficiency does not vary with the 
korse-power developed. We have purposely refrained 
from comparing the full-power results with the figures 
obtained when running light, because in any motor such 
figures are treacherous, and especially in gas or oil 
engines. 

The half-power trials are remarkable. For the six 
types of engines represented at the trials the average 
consumption of oil per brake horse-power at half power 
was 1°36, but one engine used 2°23, which raises the 
average unfairly. If this case is omitted the figure 
stands at 1°18, which, compared with the ‘96 for full 
power, shows that the regularity of working and the 
system of governing have reached a fair state of 
efficiency. Maximum-power trials were also carried out, 
but no record was kept of the consumption. Roughly, 
most ‘of the engines could develop 25 per cent. more 
than their “full power,” but in one of Blackstone’s 
engine the powers were as 12°6 to 19°7, and in an 
engine by Pollock, Whyte, and Waddel the ratio was 
nearly two to one, 10°64 to 19°85. Reference to the 
dimensions will show that in the latter case the engine is 
far bigger than the others for its declared horse power, 
having a cylinder the same size as Crossley’s, which is 
nominally of 6-horse power more. This is not the case 
with Blackstone’s engine, which bears close comparison 
in size with Campbell’s 13-horse power engine, and yet 
has far greater elasticity of power. It is, perhaps, worth 
while calling attention to the fact that, with the two 
exceptions mentioned, the best working powers for all 
the motors is approximately that of the declared or 
nominal power. 

We have collated a good many of the Edinburgh figures 
with a view to arrive at some facts as to the best pro- 
portions, speeds, pressures, &c., but we have obtained no 
satisfactory result. The widest divergencies in the pro- 
portion of stroke to diameter, of the average effective 
pressure, and of the piston speed per minute, exist. With 
regard to the latter it has been generally held that the 
efficiency of an internal combustion engine would increase 
with the piston speed, because the less time a charge is 
in the cylinder the less heat can it lose to the walls and 


instructions. 

| 
— | 
imperfect or mutilated condition, he will oblige by giving prompt 
Agent through whom the paper is obtained, Such inconvenience, 
i VY suffered, can be ied by obtaining the paper direct from a 
3 this office, 
| 
it 


400 


THE ENGINEER 


Oct. 20, 1899 


jacket. This does not appear to be borne out in the 
present case, because the most economical results were 
obtained by an engine with a moderate piston speed, 
and the worst with the highest speed. The oil 
consumption for the cases cited is 1:2 and ‘746, and 
the difference in mechanical efficiency is not sufficient 
to account for the difference inconsumption. In another 
case where the piston speed was still lower, only 533ft. 
per minute, the consumption was slightly higher, but only 

y about as much as could be accounted for by the 
mechanical efficiency. We give these figures for what 
they are worth, but we do not pretend that they show 
conclusively that the high speed is less efficient than the 
low—we can only say that in these cases it was so. Other 
factors dependent on the design of the engine affect the 
question. 

On the whole, then, the Edinburgh trials show that the 
advance in the efficiency of the oil engine has not been 
very marked or rapid, but that improvements have taken 
place there is little doubt. Our investigations seem to 
indicate that further improvement is possible. As long 
as wide divergence of opinion exists as to the elementary 
proportions it may be taken that finality has not been 
reached. It is not till we have such definite figures for 
oil engines as we have, say, for marine engines, that we 
shall have come to the point when further progress 
seems impossible, 


BRISTOL DOCKS DEVELOPMENT. 


THERE is good reason at last to congratulate the Bristol 
City Council and its Docks Committee upon a definitive 
step in the direction of dock expansion. The fiat has 
gone forth that the dock and lock at Portishead are to be 
enlarged to a capacity equal to the requirements of first- 
class Atlantic steamers. The plan approved is a modified 
version of a scheme pt Rhone by the late Mr. McCurrich 
as an alternative to his more favoured project of con- 
structing a new dock at Avonmouth. The scheme of the 
late docks engineer was rejected two years ago, quite as 
he had expected, and in accordance with Sir John Wolfe 
Barry's expressed views that the Portishead corner of 
the mouth of the Avon would be a difficult and a costly 
site on which to build new dock works. It may be that 
the argument which had the greater weight with the 
Docks Committee in discarding the Portishead alterna- 
tive plan was not based so much upon the engineering 
obstacles as the shipowners’ prejudice against the haven 
on the Somersetshire coast, for “ shipowners will not 
send there,” said the Bristol merchants. Subject to the 
necessary support of two-thirds of the Council at a 
special meeting, and the subsequent sanction of the 
statutory citizans’ meeting under the Borough Funds 
Act, Bristol is prepared to spend £375,000 in widening 
and deepening the entrance lock, and enlarging the dock 
itself, in order to adapt Portishead to the necessities of 
the largest type of steamers—larger, it is to be presumed, 
than the transatlantic vessels of the Elder and Dempster 
Line, which make Avonmouth dock their chief port of call 
on this side the water. 

In last week’s issue we summarised the arguments 
Mr. Councillor Edward Parsons addressed to his Bed- 
minster constituents in favour of the proposal he had 
hitherto opposed. Mr. Parsons is a member of the 
Docks Committee, and of the special Committee 
appointed to report on Mr. McCurrich’s plan for dockising 
the Avon. The attitude of Mr. Parsons towards the 
Portishead scheme, we have reason to know, correctly 
represents the views of the majority of the members of 
the “Forward Party,” the party of port develop- 
ment and river improvement in the city. As he 
pointed out in the speech from which we quoted, and 
as he has since reminded the public in other ways, there 
are at least three policies awaiting a decisive vote from 
the ultimate authority—that is, the Bristol burgesses, 
‘Trade is going away from us,” he says, ‘‘ and yet traffic 
accumulates, and we do not keep pace with it in our 
accommodation for shipping.” It is suggested that 
Bristol might build another dock at Avonmouth. But 


’ thereanent arises a difficulty with the two railwa 


companies, the Great Western and the Midland; and, 
besides that, there is the very awkward and undeter- 
mined question of the permeability of the rock bottom, 
there being the suspicion of a leakage in the foundation 
of the Avonmouth Dock even now. ‘We could make 
more rapid progress with dockisation,”’ Mr. Parsons adds, 
‘* but whatever we do in that direction, eight or ten years 
must pass before the damming of the river between 
Avonmouth and Portishead is completed; and mean- 
while shipping, and larger and larger ships, are knock- 
ing at our doors for admission.” ‘‘ The third course,” 
said Mr. Parsons, in effect, ‘is to take hold of Portishead 
and transform it. An expenditure of £400,000 will serve 
to sufficiently enlarge and equip the dock and entrance 
lock for the accommodation of the larger steamers. The 
work can be executed in two years; it need not delay or 
obstruct the dockising of the river; and it will place us 
in a position to comply with the terms on which we are 
offered the profit and the prestige of another service of 
Atlantic mail and passenger steamers.” Alderman 
Proctor Baker, the chairman of the Docks Committee, 
spoke to similar effect at the last council meeting. 
Bristol has cast the die, and is committed, subject to the 
statutory conditions before mentioned, to the construc- 
tion of dock works at Portishead on entirely modern 
lines—so far, indeed, as those works can be carried out 
for less than half-a-million of money. 

It may be truly said that every instance of dock exten- 
sion at our ports is an additional stimulus to interna- 
tional commerce. It is clear that in the opinion of the 
‘‘ Expansionists ” of Bristol the expenditure of four 
or five hundred thousand pounds at Portishead will not be 
money thrown away. Sir J. Wolfe Barry and Mr. 
McCurrich, and other eminent engineers before them, 
had reasons for preferring the Gloucestershire to the 
Somersetshire shore; but when needs must a very 
peremptory driver holds the reins. And there can be no 
question whatever about the necessity of greater dock 


accommodation in Bristol port, and, of course, the nearer 
it is carried towards deep-sea water the greater its 
convenience, its advantages, its potential return on the 
capital invested. It will probably strike most people at 
first sight that, imperatively needful as the work is, it 
has been sanctioned on grounds which, perhaps, would 
not entitle an ordinary merchant to add another wing to 
his warehouse, For what are the facts Alderman Proctor 
Baker adduced in support of his plea of urgency for the 
Portishead development? An anonymous com- 
pany hopes to secure a mail contract in two years’ time, 
and promises to include Bristol with another West Coast 
port in its tender, if Bristol in the meantime will provide 
the requisite accommodation for rapid despatch of the 
mail bags, passengers, and cargo. The proposals of the 
shipping company were made in strict confidence to 
Alderman Baker. They are known by him and by Mr. 
Howel Davies, vice chairman of the Docks (‘ommittee, 
and to Mr, Girdlestone, the docks manager, only. ‘The 
chairman and vice-chairman are satisfied with these pio- 
posals; but they point out—and this should be noted— 
that, even if they fall through, the contemplated work 
will still be a great gain to Kristol. In brief, Bristol has 
been stirred out of its lethargy of years, and is moved to 
bring its port requirements up to date. 


ENGINEERING FORMUL#, 


On the Sth of March, Mr. Brysson Cunningham read a 

aper on ‘‘ Engineering Formule" before the Liverpool 

ngineering Society. It was in some respects a very 
remarkable paper. In the discussion which ensued it 
was said that it was more suitable for students than for 
grown-up engineers. Wedo not think that this is so. 
We all go on day after day doing certain things; and we 
do them on Wednesday simply because we have done 
them on Tuesday, without asking any questions, or 
hearing the suggestion that it might be advantageous to 
make a change. We use formule and make allowances, 
and postulate conditions, not because this is the best way 
to arrive at a good bridge, or the discharge of a water 
main, but because it is the way we have always done it. 
Mr. Cunningham's paper was intended to wake us up, 
and this he very elestively does by pulling the house 
down about our ears. He told his hearers that for- 
mule were not the special gifts of Providence that 
some people seem to suppose, and he went on 
to demolish a number of those in daily use in 
a fashion leading to the belief that if he only had time he 
would smash *‘ Molesworth’ from cover to cover. It 
must be admitted that his statements were wholly irre- 
futable. Nothing worth mentioning was said at the 
meeting in the defence of formule, unless it was the 
statement of one gentleman, that he had used one con- 
cerning a weir in Molesworth, and the result was entirely 
satisfactory ; or the remarks of another, that ‘‘ what 
struck him more than anything else was the agreement of 
results calculated from formule under conditions often 
different to those from which the formule were con- 
structed,” which, after all, is a very poor compliment to 
the formu’. 

The substance of the whole matter is that engineers 
use formule, because these represent, or are supposed 
to represent, the results of experience. The defects 
of the formule are that the author may not have 
rightly understood the results of his experience, 
or that that experience was too narrow, or that a false 
analogy has been drawn between the formula and 
the new case to which it is being applied. Another 
feature of most formule is the presence of con- 
stants, and Mr. Cunningham showed that in important 
instances there is no agreement whatever between the 
constants propesed by different authorities. It is not 
necessary to quote any examples. They will suggest 
themselves, no doubt, to most of our readers. It will be 
enough to name hydraulic formule and those relating to 
wind pressure, and to the strength of columns. This 
lack of agreement testifies to our ignorance. If we knew 
all about everything we should have no difficulty in pre- 
paring formul:e which would invariably agree, and always 
be right. As the world goes every formula must be 
regarded as a bit of information which has to be taken 
for what it is worth. Thus to cite an example. The 
formula given by Seaton for proportioning screw propellers 
is useful in that it gives us some kind of data on which 
to start designing a propeller. But it would be foolish- 
ness to suppose that by using it we shall of necessity get 
the best propeller possible for any particular ship. 
“ Formule,” said Mr. Cunningham, ‘“ were primarily in- 
tended to be a means of saving time. To solve every 
problem from first principles would involve an amount of 
labour which might be more usefully expended in other 
directions.” This is only partly true. Scores of formule 
exist, and are in use simply because there are no first 
principles to go on. A formula is the condensed essence 
of an experience. Fairbairn’s formul: for the strength of 
beams, for example, were all based on an elaborate 
series of experiments. The shortcomings of formule are 
due in the main to the limited range of the experiments 
on which they are based, We may test a hundred cast 
iron bars transversely, and get a certain result. Then 
comes the hundred-and-first bar, which is very much 
stronger or. very much weaker, and our whole aver- 
age is upset. It is the characteristic defect of 
averages that they can be ruined by big exceptions. 
When we use a formula for the calculation of the 
strength of a girder we assume that it will represent the 
average within a little. It has often been urged that 
formule need to be used with intelligence. The truth is 
obvious; the means of applying it obscure. The only 
intelligence which can be brought to bear appears to be 
that engineering instinct which divides the capable man 
from his fellows, and which is really responsible for the 
greater part of the best constructive work past and 
present. 

But the use of formule is reconcileable with very good 
practice, because of the beneficent action of the factor of 
safety. The late Ross Winans, locomotive builder, is 


said to have told his pupils, ‘‘ Boys, when yo 

make a thing strong, mind ton lo 
strong.” That is the clue to half the success which i 
been attained in engineering. It is a curious fact 

the more accurate a formula is the less likely is it to be 
right. If a calculation works out to more than ; 
places of decimals, we may be certain that the result 
will not be borne out in practice. It is the knowledge of 
this and kindred truths that has endowed us with th 
factor of safety. It is noteworthy that this is Quite 
arbitrary. For some unknown reason it igs usual} 
taken to mean six to one. The engineer calls jn the 
aid of the specialist calculator, and works out the 
designs for a great bridge with infinite care and 
thought and reams of paper, and when they have 
arrived at a result, they say, “Ah, ah! that is g00d | 
Now, we will put in just six times as much steel a 
the calculation says will be enough.” Why six times» 
And what is the utility of calculating stresses to five o 
more places of decimals, if the calculations giye y, 
after all no more than a rough approximation to what the 
bridge will carry with safety? There is incompatibility 
between the differential calculus and the factor of safety 
The higher mathematics seem to be stultified by a brutal 
insistence that they are not more than fractionally right 
in the reply they give to our questions. After all, the 
factor of safety is nothing more than the manifestation of 
that splendid mixture of ignorance corrected by common 
sense which has sensi solved most of the great 
engineering problems of the world. The most refined 
calculations cannot tell us what a bridge really will carry, 
because there are so many “ if's” in the conditions, Bat 
they are competent to keep us safe, provided we allow g 
large margin. That is the true function of formule. They 
are of use, provided we do not trust them too far, 
If a man selling pig iron possessed no weight but one 
which he knew to be somewhere about one-sixth of g 
ton, he would find his advantage in giving six times its 
weight as a ton rather than in guessing at the number of 
pigs which represented twenty hundredweights. It seems 
a pity, however, that so little is known, or can be known, 
about this factor of safety. It is of very great import. 
ance. In bridge work, for example, the larger the factcr 
of safety the heavier the bridge. A structure with a 
factor of but three to one might, anomalous as it sounds, 
be in all respects a better bridge than one with a factor 
of six. It is probable that large numbers of bridges now 
exist which are very much stronger than they need be. 
Anyone looking at the wonderful Boyne Viaduct, for 
example, must feel that if it is right a great many other 
bridges are wrong. 

Notwithstanding Mr. Cunningham's criticism, the 
world will go on using fo:mule. They are beyond all 
question extremely serviceable. Whether quite in the 
right way is another question. [Even those who do not 
understand them, and employ them empirically, just as 
they do “ Bradshaw,”’ may resort to tleir use without 
much chance of going far wrong if they will allow a 
sufficient margin for contingencies. If we calculate that 
a particular cutting will stand at two to one — Mr, 
Cunningham was peculiarly severe on earthwork formule 
—we shall celal be eafe if we make the slopes four to 
one. After all, this seems to be what is meant by the 
intelligent use of formule. 


406 
vee 


THE COAL TRADE. 

Tue living wage is again to the front. Mr, Benjamin 
Pickard, M P., president of the Miners’ Federation of Great 
Britain, gives the reason of its present resurrection. Speak- 
ing at High Green, in South Yorkshire, last Monday, Mr, 
Pickard said that during the past ten years the volume of 
trade had increased so wonderfully that even the ‘ money 
grubbers” could not deny it. As prosperity implied the 
right of the miners to higher wages, these ‘‘ money grubbers” 
were trying to ‘sprinkle in” new prices here and there. 
The supposition is that Mr. Pickard meant that the “ money 
grubbers”—whom he did not specify, although he mentioned 
colliery owners in the same sentence—wanted to get rid of 
that right, and would prefer to restrict the concession as 
implied in the phrase “sprinkle in.’’ Mr. Pickard, however, 
will have none of it. He declares that the question of prices 
is now left behind, and he returns to his old contention that 
if a man does a proper day’s work he shculi have a proper 
day’s wag; he should have, in fact, ‘a living wage.” No 
one disputes this proposition of the president. The only 
difference is a difference of definition. What is a proper day's 
work? What is a living wage? Mr, Pickard has an easy way 
of defining it, Every time he asks for a fresh advanee of 
wages, that fresh advance makes a living wage for the time 
being. Beginning with the first making-up ay in October, 
the miners received a 24 per cent. advance, which brought 
their wages up to 40 per cent. above the 1884 prices. Mr. 
Pickard now intimates that, as trade has been so prosperous, 
the miners’ leaders are going to ask for a further 5 per cent., 
to be given from the commencement of next year. The 
employers, he says, would do a grand thing for themselves 
and for all within the Federation area if they gave it. Mr. 
Pickard points out that this year there will be a total pro- 
duction of something like 220,000,000 tons of coal, and he 
goes on to state that coalowners are to-day getting something 
like 5s. per ton more for their minerals than they were 1 
1887, while for small coal, which then sold at 2s. and 23. 6d. 
pe ton, they are now demanding 8s. He further feathers 

is argument for an advance by the increase in the export 
trade, which he estimates at 4,800,000 tons, His contention, 
therefore, is that the colliery proprietors can easily @ ord 
to give another 5 per cent., and thus raise the miners 
remuneration to 45 per cent. above the prices of 1854, 
Mr. Pickard does not remind the miners—we should be the 
last to say that he has been careful to forget—that with the 
increasing values there has been an abnormal increase In the 
cost of bringing coal to bank. All kinds of colliery stores— 
everything, in fact, involved in coal production—has gone UP 
in price; and while the ordinary expenses of the pits have 
not decreased, the coalowners say that the men are not doing 
more work in four days than they used to do in five, and that 
consequently they do not get the full value of the betterment 
in business. Even legislation itself has put considerable 
increase upon the cost of coal, and there are other con 
siderations which do not make the position of the colliery 
proprietors so “rosy” all round as Mr. Pickard suggests. 


A 
3 
| 
ly 
it 


Oct. 20, 1899 


THE ENGINEER 


401 


int appears to be left out of account altogether. Mr. 
cannot be ignorant of the fact that for many years 
s by the score were worked at a positive loss, and that 
ely paid their way. It is in such times as the 
¢ colliery proprietors hope to redeem some of 
these lost seasons, and it is only ps Boron an average over 
number of years that the truth about the prosperity of the 


coal trade is ascertained. 
THE ITALIAN NAVY. 


Tar Italian Minister of Marine has recently expressed his 
views with regard to the changes which are destined to be 
made in the Italian navy in the near future. The following 
statement cannot fail, therefore, to be of interest to the 
naval experts of other Powers. As to the type of vessel most 
fitted for Italy’s navy, Rear-Admiral Bettolo is of opinion 
that warships, to be of practical utility, should not exceed a 
displacement of 8000 tons, since, in consequence of the 
resistance offered by the new nickel steel armour, such vessels 
could offar the same amount of resistance combined with 
greater speed than is the case with the larger vessels con- 
structed of recent years. The armament of such a vessel 
ought to consist of eight 203 mm. guns; of eight guns of 
152 min.; of twelve of 76 mm.; and of twelve of 47 mm.,; 
and in addition, of six torpedo dischargers, of which two 
should be below the water-line, The speed must amount to 
at least from 22 to 23 knots an hour. At a speed of 10 knots 
an hour such a vessel would have a radius of action of 
between 9000 and 10,000 knots, and that would be consider- 
ably in excess of what the ships of other navies could do in 
this direction. It will thus be seen that such a vessel cor- 
responds with the model produced by Rear-Admiral Battolo 
in conjunction with the naval engineer Cuniberti. With 
regard to the composition of the fleet, Rear-Admiral Bettolo 
insists that Italy, in view of its position in the Mediter 
ranean, needs two classes of ships, namely, ships of the line 
and torpedo boat destroyers; and he considers that the 
latter are still more requisite for Italy than they even are for 
England and France. Owing to their small size, and their 
inability to carry much eoal, the strategic advantages of 
torpedo boat destroyers are not great, and they are diminished 
in proportion as the destroyer has to put out further to sea, 
But, as it is not a question of immense distances in the seas 
that surround Italy, fast torpedo boat destroyers would be of 
no little importance for the Italian navy. In addition to the 
four torpedo boat destroyers ordered by the Italian Govern- 
ment at the Schichau works for delivery this month, two 
others are now being built by Thornycroft, and four by 
Pattison, at Naples, These latter destroyers will, however, 
be constructed under the supervision of the Thornycroft firm, 
Near-Admiral Bettolo is also of opinion that steps must be 
taken to improve the condition of the older men-of-war in 
the Italian navy. To this end, for example, the fighting 
value of the battleships Italia and Iepanto will be increased 
by stowing coal to the thickness of five metres in those parts 
of the vessels which contain the engines. Experiments 
have shown that a layer of coal three metres in thickness 
offers the same resistance as an armouring of twenty centi 
metres ; moreover, the strongest of the explosives at present 
in us2 love a great deal of their effact among the coal, In 
place of the disproprtionately heavy armament of thesa 
vessels, guns of a lighter type, and therefore more easily to 
be handled, mu;t b> introduced, while, by a modification of 
the engines, tha speed will ba raised to 18 knots an hour. 
This modification will consist in adding three compound 
high-pressure cylinders to the three cylinders already in use, 
Out of the more obsolete vessels, or such as are unable to 
steam at an adequate rate of speed, but which otherwise 
appear to be still fit for service, two squadrons for coast 
defence will be formed, and to them will be allotted such tor- 
pedo boats as may be fit no longer for service on the high 
seas. The thoroughness of Rear-Admiral Bettolo’s views is 
seen in the fact that he does not confine himself entirely to 
the inanimate part of the navy; he regards the seamanship 
qualities of the officers and crews as forming the most 
important factor in estimating the value of a navy. He 
considers that his highest task is that of animating the 
personnel, and raising its standard; and he has in view a 
project for forming a naval militia out of the time-expired 
sailors. Such a body of men would be of great service in 
time of war in maintaining public order, and in defending 
coast towns threatened or bombarded by the enemy. 


THE AMERICAN STEEL TRADE, 


So far from having reached its culminating point, the 
steel boom in the United States only seems to be well under 
way as yet. Making generous allowances for the proneness 
of the American mind to gor all things connected with 
its beloved land, it appears that although every one of the 
hundred and more steel mills there is working overtime, the 
joint product is quite short of the demand, and that not a 
few of tho concerns are some months behind in fulfilling 
their contracts. We are assured that railway corporations 
which ordered thousands of tons of steel rails early in the 
present year are still waiting for delivery; that the building 
of bridges planned in numerous localities has been deferred for 
want of steel; and that architects and builders on every 
hand are complaining that their interests are suffering 
because of the dilatoriness of the mills in supplying structural 
material. Ths output of steel for the whole of the current 
year is estimated at 10,500,000 or 11,000,000 tons compared 
with 8,932,857 tons last year, and the country has need of 
every ton of the increase and more. The /ron Age showed 
the other day that such prices as have been quoted for iron 
and steel goods could hardly fail to cause some shrinkage in 
demand, Yet the same issue showed further advances in 
Grey Forge and Chicago coke, in billets to 38 dols. at Pitts- 
burgh and 41 dols, at Philadelphia, in sheet bars to 37.50 dols, 
for delivery into next year; in rails to 33 dols., in sheets to 
3 dols. 15 cents for No. 27 in bars to 2 dols. 10 cents at 
Philadelphia and Pittsburgh, and in plates to 2 dols. 90 cents 
with premiums of 3 dols. to 4 dols. beyond those paid for 
early deliveries. These and other advances are all described 
43 resulting from demand beyond the capacity of works, so 
that those who must have small quantities not already 
covered by contracts have to pay whatever makers ask, and 
are often refused at any price. The men who control the big 
stecl companies deny that the advance in prices is due to 
combinations or agreements on their part. The upward 
movement in the steel market, they declare, is entirely due to 
= extraordinary demand for raw and finished steel goods. 
We doubt the accuracy of this declaration, though no doubt 
it is in part measure true enough. To accept it without 
reservations would be to imply that the American steel 
makers are not good business men. Between producers and 
consumers the rise in prices has bean very considerable. 

ithin the year first-class steel rails have ranged from 


18 dols. to 36 dols. per ton, and steel billets from 16 dols. to 
41dols. Some of the Western manufacturers are eaid to be 
asking as much as 41 dols. per ton for steel rails for next 
year’s delivery, but this is exceptional, and we learn that the 
Chicago and North-Western Railroad Company has placed an 
order for 40,000 tons for 1900 delivery at about 30 dols. As 
evidence of the backwardness in the fulfilment of orders, it is 
estimated that as much as 500,000 tons of steel rails ordered 
for this year will have to go over for delivery next year. It 
is pointed out, as a peculiar phase of the situation, that 
billets, which cost less to make than car rails, are quoted at 
from 2 dols. to 5 dols. more. The reason is that owing to 
the constantly increasing uses of steel and the multiplication 
of its manufactured products, the billets have a market 
entirely their own, governed in the main by conditions 
different from those which govern the market for car rails. 
It is generally allowed, however, that present quotations of 
billets are forced, and there has been less contracting for 
distant delivery of this class of goods than of rails. 


COAL, 


An official warning as to the possible exhaustion of our coal 
supplies is again given to the coal using world in the Blue- 
book issued by the Home-office on Saturday relating to the 
output of all the minerals raised in the United Kingdom 
during the past year. Dr, C. Le Neve Foster, one of her 
Majesty’s Inspectors of Mines, in his introduction to the Blue- 
book declares he should be lacking in his duty if he failed to 
repeat the plain warning of such an authority ars Mr. T. 
Forster Brown, who in his paper upon “ Our Coal Supplies,” 
states emphatically that in another fifty years—that is to say, 
within the lifetime of many now living—the dearth of cheap 
coal will begin to be felt, We are already dependent upon 
foreign countries for much of our iron ore, and we agree that 
it will be an evil day when we feel the pinch of poverty of 
coal, The proper husbanding of the coal resources of the 
kingdom is certainly therefore a question of national import- 
ance, Of course thisis an old question, More than thirty 
years ago, as far back as 1866,a Royal Commission was 
appointed, who reported in 1871, assigning a period of 1273 years 
as the period during which British coal would last at the then 
existing rate of consumption, Numerous estimates have 
since been made, reducing the period to 250 years and even 
less. For ourselyes, we are not inclined to take an alarmist 
view of the situation. Of course the coalfields of Great Britain 
will become exhausted sooner or later, but the fact must not 
be forgotten that in America, in Russia, in China, and else- 
where there are immense supplies of coal as yet untouched, 
It will be with coal as it was with wheat. At first we were 
self-supplying, then we brought from abroad. Meanwhile by 
all means do not let us be too extravagant, Steam users of all 
kinds should exercise a reasonable economy, and the best 
possible way to do this is to adopt the constant improvements 
which our steam engine builders and other engineers keep on 
introducing with a view to economy both in fuel and in steam. 
To get the maximum of power from the minimum of fuel 
consumption has been their aim for years past, and will be 
their aim for years to come. 


THE FASTEST LONG-DISTANCE TRAIN IN THE 
WORLD, 
By Rovs-MaARTEN, 

In the columns of Tue ENGINEER on July 28th last I 
gave alist of the fastest British and French expresses. 
Prominent among the latter was the Sud Express, run 
successively by the Orleans and Midi lines from Paris to 
Spain or Portugal four times a week. This splendid train, 
ever since July 1st last, has made, as between Paris and 
Bordeaux, the fastest long-distance run in the world, 
being booked to cover the 363} milesin 6 h. 42 min., 
or at the average rate of 54:2 miles an hour, including 
all stoppages. 

Through the courtesy of the Engineer-in-Chief and 
directors of the Orleans and Midi, andof the manager of 
the International Sleeping Car Company, I have recently 
had an opportunity of studying personally the working 
of this wonderful train. My experiences differ widely 
from some that have been published. It is sufficient, 
however, to record here what actually took place under 
my own observation. 

On the occasion of my journey the Sud express con- 
sisted of five vehicles. The weight of these was care- 
fully ascertained, and proved to be 131 English tons, 
exclusive of engine and tender. That is to say, the 
weight was virtually the same as that of the new fast 
expresses which ran during the summer between Waterloo 
and Bournemouth in 2h. 5 min. each way. Or to put 
it differently, the train would have been reckoned as 
‘ thirteen coaches’ on the London, Brighton, and South 
Coast, South-Eastern, or London, Chatham, and Dover 
Railways. So the load, although, of course, not a heavy 
one, was by no means despicable, and was greatly heavier 
than those hauled during that period of the ‘‘ Race to 
Aberdeen,”’ when the British trains were run at similar 
speeds. 

It is customary to speak of the Orleans and Midi lines 
as ‘‘ level.” This is entirely erroneous, unless such lines 
as our London and North-Western, Great Northern, and 
North-Eastern are also to be deemed “level.” 

Starting from Paris, the Orleans line is generally flat 
as far as Juvisy—12} miles—but then rises for 10 miles 
at an average rate of 1 in 250. From Etampes, for 
nearly 5 miles, there is a steady ascent of 1 in 125. 
Thence there is mostly a descent on very easy grades 
to Tours-St. Pierre. Next comes a rise at 1 in 200 
for 7 miles—with a short break in the middle—followed 
by a descent of similar longi and grade. A very long 
but gradual ascent succeeds, extending for 91 miles. 
The gradients are mostly easy, but include 9 miles of 
1 in 200; a descent chiefly at 1 in 200 and 1 in 250 
follows. Then comes a rise at 1 in 200 for about 5 
miles, succeeded by a fall averaging 1 in 350 to 
Angouléme. From this point there is a rise mostly at 
1 in 200, 1 in 190, 1 in 188, and 1 in 182, followed by a 
gradual descent for 374 miles to Coutras; thence the 
road is generally level to Bordeaux. 

The Midi line begins from Bordeaux with a 6 mile 
rise at 1 in 200. This is followed by about 18 miles of 
level and slight descent to Lamothe. Next the line rises 
steadily for 36 miles, mostly on easy grades, but in some 


arts at 1 in 200, 1 in 250, and 1 in 300. The rest is 
evel to Morcenx. From Morcenx the line falls for a 
short distance, then rises at 1 in 200 for three miles. 
Afterwards there is a general descent to Dax, the last 
7 miles being at 1 in 200, preceded by 2 miles of ascent 
at the same rate. After Dax the line is mostly level to 
Bayonne, but there is a rise at 1-in 200 for one length of 
3 miles. 

It will at once be recognised that this, although not 
relatively a difficult road, is by no means “level as a 
table,” as in England it is generally believed to be. 
Neither is the load the “featherweight” that a “‘ train- 
de-luxe” usually is in theory. An inclusive rate of 
542 miles per hour, including stoppages, with 131 tons, 
over such a road is a distinctly brilliant performance. 

Next as to the engines which do this work. Itis 
remarkable that the Orleans line has not found it neces- 
sary to call upon its newest, fastest, and most powerful 
engines, or to run at the highest speeds authorised by 
law. A much older type has been found fully equal 
to all the requirements of this fastest long-distance train 
in the world. These engines have four coupled wheels, 
G6ft. 8in. in diameter, placed under the middle of the 
boiler length, there being a pair of 4ft. leading wheels 
and a similar pair of trailing wheels of the Mansell 
pattern. The cylinders, placed outside, are 17}in. in 
diameter, and the piston stroke is 25}in. The boiler is 
of steel; it has 1500 square feet of heating surface and 
a steam pressure of 213 lb. per square inch. The tubes 
are of brass. 

Two large domes are placed on the boiler, one close to 
the chimney, the other over the fire-box. They are con- 
nected by a large pipe which passes through a cylindrical 
sand box, also oh on the top of the boiler. Practically 
all the outside parts of the engine, excepting the chimney 
and smoke-box, ineluding the boiler, both domes, the 
connecting pipe, and the sand box, are cased in burnished 
sheet brass, The fire-box is of the Tenbrink type, with 
water arch, The weight of the engine in working order 
is 47} tons, of the tender loaded, 35 tons; total of engine 
and tender, 82} tons. 

The Midi engine is of the de Glehn four-cylinder 
compound type, with four coupled wheels, such as I have 
described and illustrated in my articles on the Chemin de 
Fer du Nord. It has 1900 square feet of heating surface ; 
199 lb. steam pressure; 7ft. coupled driving wheels; two 
high-pressure cylinders placed outside, 18'Hin, diameter ; 
two low-pressure cylinders inside, 21°7in, diameter; with 
a piston stroke of 25°2in. The weight of the engine in 
working order is 53 tons, of which 32 tons are available 
for adhesion ; of the tender loaded, 35 tons: total weight 
of engine and tender, 88 tons. 

With regard to the distances shown in the accompany- 
ing tables, [ may remark that as I cannot ascertain from 
the official books and gradient-maps how the exact 
distances are computed with relation to the Orleans and 
Tours loops and the double approach to Bordeanx, I have 
in this instance taken those given for the Orleans line in 
the “Continental Bradshaw.” I have reason to believe 
that they are correct to the nearest quarter-mile. There 
appeared to be a slight difference between the Midi time 
and that of the Orleans line. But the transit times were 
in all instances as recorded. 

After starting from Paris speed was rapidly attained 
along the level length which extends to Juvisy, where 
the train was going at 63°4 miles per hour. The follow- 
ing ascent of 10 miles at 1 in 250 to Marolles was very 
smartly done, the minimum pace being 52 miles per 
hour. A steady rate of 60 prevailed along the easily 
undulating stretch to Etampes, and then the five miles of 
lin 125 had to be climbed, this being done at a minimum 
speed of 45 miles per hour. An even rate of 60 miles 
per hour was kept up along the level to Chateau Gaillard, 
59} miles from Paris, when we were brought to a dead 
stand, 62 min. 58 sec. from the start, owing toa preceding 
train having broken down in front. Up to that point 
we had averaged 56°4 miles per hour, including the ascent 
of the banks of 1 in 125, and of that averaging 1 in 250, 
respectively. After a total delay of fourteen minutes we 
reached Orleans (Les Aubrais), having taken 9 min. 37 sec. 
more than our allotted time, but having thus gained 
4 min. 23 sec. in the actual running. 

Although the next stage, Orleans-Tours, was booked at 
58-1 miles per hour, the new driver—engines being changed 
at Orleans—made a gallant effort to recover as much as 
possible of the loss, and actually did make up 4 min. 35 sec, 
on that very fast time, covering the €2} miles in 
67 min. 25sec, start to stop. The first 12} miles to 
Meuny were run in 13min. 50sec., and the 52} miles 
thence to Vouvray in 49 min. 1sec. The speed was very 
even, and only once reached or exceeded 70 miles per 
hour. The maximum noted was 70°8 miles per hour. 

At Tours (St. Pierre) another change of engines was 
made. Indeed, to make a long story short, this occurred 
at each stoppage along the Orleans line. Here a start 
had to be made up a bank at 1 in 200 for five miles, 
which after a short drop was followed by a second similar 
ascent extending seven miles. The last 5} miles up the 
rise were run in 6 min. 3 sec. 

The next 45 miles of level and slight rise were 
covered in as many minutes, but a bad check for signals 
at the Grand-Pont junction caused a delay of 2min., so 
that only half a minute was gained on the Tours- Poitiers 
stage, although the net running time, 65} min., showed a 
gain of 2}min. After Poitiers there is a steady rise of 26 
miles, much at 1 in 200. This was ascended in 29min. 
The next 26 miles of generally falling grades occupied 
24} min., and the following 10 miles, about half rising at 
1 in 200, took 10 min. 19 sec., but another signal check 
was encountered, the train being nearly brought to a 
stand, approaching the Ruelle junction, so that the 70} 
miles from Poitiers to Angouléme occupied 73 min. 32sec. 
instead of 714 min., as would have been the time had the 
road been clear. 

From Angouléme the line, for the first 40} miles, is 


like a long gable, the first 16 miles rising chiefly at 1 in 
182, 190, wd 1 in 200, with a subsequent fall, generally 
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at 1 in 200, t> La Roche. The ascent was briskly made, 
the speed never going below 50 miles per hour, and then 
the 70 miles of ee and level to Bordeaux were run 
at a very even rate of 64 to 68 miles per hour. Bordeaux 
was reached in 85 min. 10sec. from Angouléme, that is 
to say, in 5 min. 50sec. less than the exceedingly quick 
time allowed. 

Here a Midi engine of the standard four-cylinder com- 
pound class came on, and the start, according to the 
local time, was made with absolute punctuality. On 
referring to the working tables, I found that the run of 
92 miles without stop to Dax, shown in the public time- 
table, did not exist in reality, a stop of 6 min. at Morcenx 


intervening. This was originally intended for the pur- 
pose of allowing the engine to be changed, but the prac- 


tice has long been discontinued, although the stop was 
retained during the summer season. In this case we 
made the run from Bordeaux to Morcenx, 673 miles, in 


69 min. 58 sec., orat the average rate of 58°1 miles per hour. | 


The next 24} miles, to Dax, had to be run slowly in com- 
parison, to avoid arriving before time, and the final 31 
miles thence to Bayonne produced our first loss of time, 
although this was extremely small—just one minute— 
which was dropped owing to the engine priming through 
the boiler being over-filled when water was taken at Dax. 
As, however, the start thence was a minute early, the 
actual arrival at Bayonne was absolutely punctual, in 


spite of 19 min. having been lost by delays en route. I | 


went farther by the train, but its express career virtually 
concludes at Bayonne, so I have taken that as my limit. 

The maximum speed noted on the Midi part of the 
journey was 65:2 miles per hour, but the engine was 
running well within its powers to avoid too early an 
arrival, and could easily have attained a far higher speed 
had this been desired. I have recorded an 82 miles per 
hour with another engine of the same class, and with a 
heavier load. The actual running time for the 123 miles 
from Bordeaux to Bayonne was 130 min. 48 sec. with two 
dead stops. 

Since my trip was made there has been an important 


and remarkable acceleration on the Midi length of the 


journey. The stop at Morcenx has been reduced from 
six minutes to five seconds, this being retained to ensure 
a certain passing of some awkward crossings in the 
station. The time from Bordeaux to Dax has been 
reduced to 97 min. for the 92 miles, with an intermediate 
stop, and the arrival at Bayonne is at 5.22, so that the 
entire journey of 486} miles from Paris is timed to be 
done in8h. 59 min., or at the average rate of 54:1 
miles per hour, including all stoppages, seven in number, 
and aggregating 25 min. The up Sud Express is also 
quickened on the Midi, the run of 673 miles from Morcenx 
to Bordeaux (Controle) being timed to be done in 66 min., 
or at the average rate of 61°6 miles per hour. 

I shall enter into more details when dealing generally 
with the work of Orleans and Midi engines. But 
what I have given illustrates a long-distance perform- 
ance such as unfortunately we do not approach in this 
country, and even America does not equal. 

Before concluding, I desire to acknowledge most 
cordially the extreme courtesy and great assistance 
which I experienced at the hands of the engineers-in- 
chief and their assistants, of both railways, also from 
the authorities of the International Sleeping Car Com- 
pany. The latter have every reason to be proud of their 


CONSTRUCTED BY HARLAND AND WOLFF, BELFAST 


share in these splendid services. I found the company’s | smoking, and dining rooms, and excellent baths and lavatories, 


i The cabins have either two or four berths, and there are also 
en 
some rooms with open berths. She is fitted throughout with 


. : electric light. Besides passengers, these vessels will carry 
I append logs of the journey :-— large cargues of a general description, and great capacity is 
Condensed Log of Sud Express—Paris to Bayonne. provided for the transport of dairy produce, fruit, and frozen 

mutton. 
Dis The engines are of the four-crank vertical <r 
. fc Bo'ked Actual i balanced on the Schlick system, and develo 
Stations. Remarks. expansion type, ba y . Pp 
Miles nw | ™ combined about 5000 indicated horse-power for sea work. 
ig The cylinders are 22in., 3l4in., 46in., and 67in. diameter, by 
5lin. stroke, suitable for a working pressure of 215 1b. per 
by train broken square inch. They are supported on cast iron columns, and 
down infront. are arranged in the order, H.P., 1.P.*, L.P., .P.1. The H.P., 
I and I.P.2 are fitted with piston valves, and the low- 


73} Orleans (Les Aubrais) arr. 


: 0 59 28 ] f e 
ie i. ieiecaianipias in i 4 it 18 0, Engine No. 78. pressure cylinder with a double-ported slide valve with 
206 £ | Poitiers.. .. .. .. arr. 1212 12 28 80 Delayed 2min. by balance piston. The valve gear is of the usual link type, 


signals. 


i i in front of the 
dep 1216 12 28 50 Engine No. 83. having the reversing shaft arranged overhead i 
1 


The reversing gear is worked by an all-round 


76 Angouléme .. .. .. arr.) 1 30 1 42 22 Delayed 2min. by engines. 
‘6 eae ‘2 | signals, 3 reversing engine placed on one of the front columns, and is 
: dep) 1 84 1 47 82 Engine No. 86. arranged so that it can be used as a turning engine when 

|. Engine No. 1752. Wanted. The main condensers have a collective surface of 
431 | Morcenx’ an. 427/430 0 “7100 square feet, and form part of the framing of the engines. 
25 cep; 483 4 36 10 The circulating water is driven through them by a pair of 
: powerful centrifugal pumps. The air, bilge, feed, and 
486} Lyomee gk we arr. 5 85 540 0 Watch 5 mia. fast Sanitary pumps are arranged on the back of the condenser, 


and are driven by means of wrought steel levers from the 
crosshead of the intermediate-pressure engine. The boilers 
are fed by double Weir’s pumps in ordinary work. The main 
boilers consist of four double-ended 13ft. 94in. diameter by 
19ft. long, and one single-ended boiler 13ft. 9in. diameter 
| by 10ft. long. The total heating surface is 17,095 square 


by railway time. 


Bocked and Actual Times of Sud Express between Stations. 


Dis- | Booked ‘Antonl Booked Actual 


Stations. tance. | ‘times, | times. *¥Tage average | feet, and the grate surface 485 square feet. The uptakes are 
| | ‘Speed. speed. collected into one large oval funnel 93ft. high from the grate- 
ues / min. |m.s. mh. | mh. | bars. Ventilation in the stokeholds is effected by two fans. 


The propellers have manganese-bronze blades bolted on to 
gun-metal bosses. 


Paris to Orleans(Les Aubrais) 733 8) 75 87* = 55°38 58°5 


re 


Orleans to Tours (St. Pierre) + 


Tours to Poitiers 62 | i é 

| 78 | 57:0 | 
Bordeaux toMorcenx .. .. 67 7 M.S. a 
Morcenx toDax .. .. .. 24} 27 26 50 54°9 | | H.M B 


| 
Poitiers to Angouléme .. .. 70} | 74 

| 


eee ee) On Wednesday the first-class battleship Bulwark was 


launched from Devonport Dockyard. She is one of three 
ee j ; | perpendiculars is 400ft., her extreme breadth is 75ft., her 

| draught forward is 26ft. 3in., and aft 27ft. 3in., and when 
| equipped for sea her displacement will be 15,000 tons. 
WHITE STAR STEAMSHIP MEDIC. | She will have two complete sets of vertical engines, made by 
ee | Hawthorn, Leslie, and Co., of Newcastle-on-Tyne. The 

On August 4th at 2.10 p.m. there sailed from Liverpool the | cylinders are 32}in., 51gin., and 84in. diameter, with a stroke 
Medic, pioneer vessel of a new service of steamers running | of 5lin. They will placed in separate engine-rooms. 
between England and Australia. She arrived at Capetown | Each set is to be capable of developing 7500-horse power, 
early on August 23rd, left on the same day, and reached | and the ship’s speed, with full power, is to be 18 knots an 
Albany at 10.30 a.m. on September 8th. Her net steaming | hour, with 108 revolutions per minute. Steam is to be 
time was 35 days 46 min., and her average speed 12°84 knots. supplied by twenty Belleville boilers. Her armament will 
The Medic belongs to Ismay, Imrie, and Co., is | consist of four 12in. breech-loading guns in two barbettes, 
therefore a White Star liner, and bears in her name the | sixteen 12-pounder 12 ewt. quick-firing guns, six 3-pounder 
termination ‘ic’ which is a distinguishing feature of all | Hotchkiss quick-firing guns, one 12-pounder 8 cwt. boat gun, 
White Star ships. She already has a sister, the Afric, which | one en aie 8 ewt. field gun, eight 0°45in. Maxim guns, and 
left Capetown on the 1st inst., but has not yet reached | four submerged torpedo tubes. Her complement of officers 
Albany. Another sister, the Persic, will sail in December ; | and men will number 773. The Venerable class of tattlc- 
and two others, the Runiec and Suevic, are in course of con- | ship is identical in form, dimension, and displacement 
struction, and will be launched early next year. All the | with the Formidable, described and illustrated by a longi- 
vessels are the work of Harland and Wolff. | tudinal section in our issue of November 18th, 1898, 
The Medic is illustrated above. She is 550ft. long, her | and with a slightly different distribution of the armour 
beam is 63ft., and her depth 44ft. Her gross tonnage is | protection. The Bulwark was commenced on March 
11,984 and her net tonnage 7824. She carries third-class | 20th last, and since then 5450 tons of material have 
passengers only, to the number of 400, and the whole of the | been worked into the structure. This creates a launching 
upper and best parts of the ship are at their disposal. The time record and a weight record for the period under con- 
accommodation is of a high character, There are reading, ' struction, - 
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ADMIRAL COLOMB. 


riday, October 18th, the death of Vice-Admiral 
oward Colomb, R.N., made a gap which must long 
His services as recorded may be noticed, but they 
represent him and his work. He was born in 1831, 
nd he entered the Navy in 1846, saw active service in 
Portugal in 1847, and in 1851 he was engaged in suppressing 

iracy in the China seas, and was wrecked on the Plate shoal 
f 1851. He obtained the Burmese medal and clasp for 
Pegt jn 1852-53. In 1854 he was in the Phcenix in the 
Arctic expedition, and received the Arctic medal. In 1855 
he was in the Baltic, and engaged against Russian gunboats 
and in the night attack on Sveaborg, receiving the Baltic 
medal. He served as gunners’ lieutenant, flag-lieutenant, 
and he commanded the Dryad in 1868-70, being employed 
in the suppression of slave trade. He served as flag-captain 
to Vice-Admiral Ryder in 1874-77, and commanded the 
Thunderer in 1880. He was appointed captain of the Steam 
Reserve at Portsmouth in 1881. He then became flag- 
captain, and was retired for age in 1886, becoming rear and 
then vice-admiral on the retired list. 

Admiral Colomb’s real service to the Navy and the country 
was of a character not connected with his regular service 
and official duties. He devised and perfected the system of 
night signalling adopted in the service, by means of flash 
lanterns exposed for long and short periods, forming letters 
on the dot and dash system, the same system being followed 
by means of flags by day and blasts on a fog horn at night, 
which was adopted finally in 1867. The 
application of these signals to successful 
eyolutions by steamships at night was a 
matter of vital importance, and he was 
employed in the Bs ogee of a new 
evolutionary signal book for the British 
Navy issued in 1865, which was the basis 
of that now inuse. In 1874 he produced 
the official manual of fleet evolutions. 
He turned his attention to the question 
of collisions and their prevention, and 
his views were, in principle, adopted by 
the International Conference at Wash- 
ington in 1889, and subsequently em- 
bodied in the laws of the leading mari- 
tine Powers. In 1873 he devised a 
system of lighting ships which came in, 
but is now superseded by electric light- 
ing. Admiral Colomb served on many 
important committees on organisation, 
equipment, and other matters, Alto- 
gether it may be said that it is extra- 
ordinary how much our naval arrange- 
ments have been moulded by him, In 
this country our honours and rewards 
are generally given on rigid lines as to 
precedent, consequently a man who earns 
them in an original line of work is apt 
not to get them, but we think that we 
may well feel ashamed that we are not 
noticing the life of Sir Philip Colomb, 
K.C.B, 

Many of us knew Admiral Colomb 
personally, and his personality impressed 
itself on the gatherings where he was 
found. He was bright and clever in 
handling any question, while his.fairness 
and courtesy and te temper were 
conspicuous. We have not always 
agreed with all that he put forward, but 
could this be looked for when he was 
ever airing new subjects and expressing 
strong opinions on them? Take, for 
example, his papers read before the 
United Service Institution. He put 
forward withclearness the same principles 
grasped by Captain Mahan. He insisted 
on the decisive effect resulting from 
the active employment of a superior 
navy, and protested against the waste 
of money on coast forts. The general 
weight of opinion endorses this view, 
although all cannot go quite to the same 
lengths as Admiral Colomb, who seemed 
to grudge us any fortified harbour any- 
where, Another very important paper 
was read by Admiral Colomb on the 
fighting powers of warships on March 
18th, 1896. In this all the elements 
of power were noted and classified, and 
their weight suggested, without any 
arbitrary tone being taken. The last 
paper he contributed was on the future 
of the torpedo. In this Admiral Colomb 
again went farther than most autho- 
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objects to which it could be applied, was unquestionably a , of the Waterford, Dungarvan, and Lismore line, forty-three , 


thoughtful, wise, and beneficial piece of administration. It 
connected and linked up a complete system of general traffic, | 
in which each particular branch or of it assisted the | 
others, A result so felicitous could not have been attained | 
had the application of the available funds been restricted to | 
the development of only one especial description of traffic. | 
Steamer services have been established upon both the upper | 
and lower parts of the Shannon, and an agreement was entered | 
into last year with the Sligo Steam Navigation Company for 

the working of a steamer service between Sligo and the town 

of Belmullet, for a term of seven years. The company will 

receive from the board an annual sum of £4250 for the efficient 

carrying out ofthe agrement. In order toenable this service | 
to be adequately maintained, it has been necessary to build a | 


‘new pier at Broadhaven Bay on the north side of the town of | 


tities will follow him, but he showed his very characteristic | 


power of throwing 


fi over not only old opinions but opinions | 
which had been expressed publicly, fur new ones, which he | 


conceived ought to be adopted owing to the last developments | 


of naval science. It is not necessary to discuss these questions 
in detail, which would open a large field of controversy. 
Enough has been said to show, if there were any need of show- 
ing it, what a remarkable man we have lost in Admiral 
Colomb, _ His familiar figure, kindly manner, and admirable 
Presentation of new questions, will be missed—and badly 
Pir all gatherings for the discussion of naval ques- 
hen’ and it will be a very long time before the traces of 
1s work disappear from our Navy. 


RECENT PUBLIC WORKS IN IRELAND. 


Tr was not until after the i i ilw: 
passing of the Light Railways 
= Tramways Act of 1883 that the vote for the construction 
fey of that description in Ireland appeared for the 
pis time. It was subsequently continued under the powers 
‘al “go bya similar Act of 1889, and by the provisions con- 
an in certain other statutes. But after a while the sums 
by Parliament under these statutes became 
p : ically exhausted. Under these circumstances, further 
a : were fortunately obtained by the Light Railways Act 
of ha years ago, which provided the very respectable sum 
: a million for expenditure not only on railways, but 
a steam boat and coach services, and sundry other 
Puposes in connection with and in aid of those services. 
extension of the scope of the grant, and the 


Belmullet. This work is at present in course of erection by - 
Mr. J. Hemingway of Belfast, whose tender of £3264 was 
accepted out of ten submitted in answer to the advertisement. 
Further communication between Belmullet and the district 
to the south of the town will be greatly facilitated, as the 
amount of money to be devoted to the construction of piers 
includes the cost of a new one at Blacksod Bay, which it is 
proposed to construct at the end of the road leading to the 
town. 

The establishment of the contemporary coach services has 
on the whole been of a satisfactory character, and shows a 
progressive tendency. That inaugurated last year between 
Rooskey Lock and Dromod railway station effected an im- 
portant connection between the trains of the Cavan and 
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Leitrim line at Dromod and the Shannon steamers at 
Rooskey. Similarly the coaches running since the middle of 
1897 between Tarbert and Listowel have continued their 
regular week-day service, and have proved to be a very profit- 
able link between the southern railway systems and those of 
the west and north, vid Kilrush, Kilkee, and Ennis. During 
the last tourist season it was used toa considerable extent 
by through passengers, the number of whom showed a very 
appreciable increase in comparison with that of last year. A 
similiar augmentation of passenger traffic attended the work- 
ing of the coach service between Ennistymon and Bally- | 
vaughan, vid Lisdoonvarna. Among the most recent light | 
railways in actual construction in the sister island are the | 
Cardonagh and Buncrana and Letterkenny and Burtonport | 
in the northern part of County Donegal, both of which were | 
commenced this year. These are to be maintained and worked | 
by the Lough Swilly Railway Company, and it is satisfactory 
to notice that uniformity in the general construction of them 
has been ensured by adopting as a pattern the standard of the | 
Stranraerand Glentiesline opened for traffic in thesame county. 
Some new public works have also been carried out with respect | 
to improving the navigation of the Shannon and facilitating | 
the increasing traffic established by the activity of the | 
Shannon Development Company. Additional quay walls, new | 
landing-stages, roads and piers have been provided at | 
Limerick, Killaloo, Rossmore, and Williamstown. Since the 
completion of the works at the last-mentioned town, it has | 
been made a place of call for the steamers, and the accommo- 
dation now freely afforded has been largely used by the resi- 
dents in the district. f 

The principal transaction with respect to railways in Ireland | 


miles in length, and of the Fermoy line, to the Great Western 
Railway Company of England and the Great Southern and 
Western Railway Company, which ended in the purchase of 
both railways by the Fishguard and Rosslare Railways and 
Harbours Company. A few particulars regarding the transfer 
and the lines themselves will not be without interest. This 
body was originally incorporated under the name of the Fish- 
guard Railway and Pier Company in 1893, acquiring its present 
name in 1894 on the transfer to it of the undertakings of the 
Waterford and Wexford Railway Company and the Rosslare 
Harbour Commissioners. These undertakings were originally 
based on a project for connecting the South of Ireland with 
the Great Western Railway system of England by a service 
of steamers between Rosslare and Fishguard, and & the con- 
struction of a harbour at Rosslare, a railway connecting 
Rosslare with the Dublin, Wicklow, and Wexford line, and a 
railway connecting Wexford and Waterford city. The harbour 
at Rosslare and the line connecting that place with the 
Dublin, Wicklow, and Wexford Railway were completed, and 
in 1894 became vested in the Fishguard and Rosslare Rail- 
ways and Harbours Company. The project for connecting 
Wexford and Waterford remained unaccomplished. In 1898, 
as the result of arrangements made between the Great 
Western and the Great Southern and Western Companies 
and the Fishguard and Rosslare Railways and Harbours 
Company, the last passed under the control of the two first- 
named bodies, and its directcrate is henceforth to consist of 
four directors of the Great Western Company and three of 
the Great Southern and Western Company. 

The sale of the Waterford, Dungarvan, 
and Lismore line was effected by an 
agreement between the Treasury and the 
Fishguard and Rosslare Harbours Com- 
pany, executed in 1898, and scheduled to 
the Fishguard and Rosslare Railways 
and Harbours the same year. 

The effect of the mutual agreement 
and the obligations of the Act was to 
oblige the Fishguard and Rosslare Rail- 
way to undertake the construction of 
several subsidiary railway lines in con- 
nection with the whole scheme, subject 
to the sanction of them by parliament- 
ary legislation. It may, perhaps, be 
remembered that the Fishguard and 
Rosslare Company introduced a Bill in 
the present session of Parliament seek- 
ing for power to construct a line between 
Cork and Fermoy. This line is intended 
as a substitution for the railway con- 
necting the two places which was sanc- 
tioned by the Act of last session. It 
differs from the line originally contem- 
plated, both with respect to the route 
chosen and the point of junction with 
the Great Southern and Western Railway 
system, near Cork. A clause has been 
inserted in the Bill, which enables the 
company to provide a footway for public 
use upon the bridge to be constructed 
for carrying the Rosslare and Waterford 
line over the river Suir, a provision 
which will prove of immense advantage 
to the neighbouring districts. 

Included under the authority and 
jurisdiction of the Commissioners of 
Public Works in Ireland there are five 
royal harbours, namely, that of Kings- 
town, as might be suggested from the 
name, and that of Howth, which ran its 
neighbour very closely in the competi- 
tion, many years ago, for the future 
mail packet station between the capitals 
of England and Ireland; and those of 
Donaghadee, Dunmore, and Ardglass, 
It may be stated that the Commissioners 
composing the Board of Works are Com- 
missioners also of Kingstown harbour, 
not by virtue of their office, but by their 
appointment under the sanction of the 
Lord-Lieutenant. They are, therefore, 
in the position of having a double duty 
to perform, since the administration of 
the harbour is allocated to them, and 
they are responsible for it, and at the 
same time, as Commissioners of Public 
Works, they have the supervision and 
control of the expenditure required for 
the maintenance of the packet station. 
In addition to the duties already speci- 
fied, there is another which devolves 
upon the Commissioners, which is very 
similar to that discharged by the Board of 
Trade. It consistsin making reports tothe 
Lords Commissioners of her Majesty’s Treasury, respecting 
certain Bills submitted in each session to Parliament, which 
affect or trench upon matters with which they are officially 
concerned. The maintenance of the royal parks and gardens, 
which are those of Phenix Park, St. Stephen’s Green, and 
the Curragh of Kildare, as well as of the public buildings, is 
in the charge of the Commissioners of Public Works; and 
considering that the Board consists of but three members, 
their duties, to which may be added many others of a fiscal 
and financial character to which we have not referred, are of 
a highly important and onerous nature. 


THE Cost-oF PowER GENERATION.—In our issue for September 
29th, we began the publication of a British Association paper by 
Mr. J. Kershaw. The paper was for some reason not read at Dover, 
and the author has requested us not to publish the remaining 
portion. 

Tue INSTITUTION OF CIviL ENGINEERS.—The Council have, in 
addition to the medals and prizes given for communications dis- 
cussed at the meetings of the Institution in the last session, made the 
following awards in respect of other papers dealt with in 1898-99 :— 
Telford medals and premiums to L, Franzius, Bremen, and G. H. 
Thierry, Bremen ; a GeorgeStephenson medaland a Telford premium 
to G. Watson, Leeds, and Telford premiums to L, F. Vernon-Har- 
court, London ; F. Osmond, Paris ; Max am Ende, London ; T. E. 
Stanton, Liverpool; W. G. Hibbins, Bristol ; James Strachan, 
C.LE., London ; T, Donaldson, London, and T. W. Barber, London. 
For students’ papers :--The James Forrest medal and Miller prize 
to H. Lapworth, Birraingham ; Miller Bx 3 to F. C. Grimley, 
Colchester ; W. Middleton, Chelmsford ; F, T, Wolseley-Lewis, 
A, H. Tyack, Manchester; R. A. E. Murray, Glasgow; C. R 


vther than light lines was accomplished last year by the sale , Rutherglen, Glasgow, and W. D. 8. Brown, Newcastle, 
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| Company are to give running powers over part of their | in connection with the South Yorkshire Navigation, a 
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HARBOURS AND WATERWAYS. at the bottom, with 10ft. of water, The rivers Don and. 
Went are to be crossed by steel aqueducts. By means of this 


Cardig/—The South Wales newspapers have given currency | canal the distance to the sea from Sheftield will be shortened, 


M4 : to a statement that the Cardiff and Taff Vale Railway com- and the difficult navigation from Keadby to Trent Falls on 
j panies have come to an arrangement under which no further | the Humber be avoided. 


Direct access to Goole docks will 


opposition will be offered by the Bute Company to the pro- | be obtained. It is expected that, by affording this outlet 
motion of the Windsor Dock scheme. In return the Taff | for the Denaby and Cadeby mines, and the other pits 


: system, which will obviate the construction of the new lines | considerable amount of coal will in future be conveyed to 


owing to the outfall tanks being considerably higher ¢}, 


'the sewers; and, thirdly, in the immediate Vicinit three 


water companies, the Southwark and Vauxhal! the \, 

Middlesex, and the Grand Junction companies, all tak ; 4 
supplies from the Thames, into which the sewage efituer their 
to be discharged. As mentioned above, the Council rhe] 
the Local Government Board; and, to get over the re ed 
difficulty, adopted the well-known Shone hydro-pneumatt 


_ system, in which the sewage is collected at’ several ints 


for which the Cardiff company have obtained powers. | Goole by Mr. Bartholomew's system of compartment boats | and by means of compressed-air ejectors is raised to y i 
Another inducement probably arises from the fact that the | for shipment in the docks there. The distance from Sheffield level, from wh‘ch it is conducted to the bacteria ne 


SEWAGE WORKS AT HAMPTON-—COMPRESSOR STATION 


Taff Company is reported to have been seeking for a different 
site for the new dock it is anxious to construct on pro- | 
perty belonging to the Hon. Ivor Guest at Sully Island. By 
securing this situation a great deal of the strength of the | 
Bute opposition would be got rid of. On the other hand, | 
the site as originally proposed for the Windsor Dock is con- 
tiguous to a large area of the Bute estate which is at present 
undeveloped. The laying out of this dock on the site proposed | 
by the Bill of last year would be principally cn land belonging | 
to the Bute Trust. Another item making for agreement | 
with the two companies is the rapid extension of Barry, | 
which tends to the centering of traffic at the newer port, so 
that not only is there the active competition in respect of 
that property, but a much smaller development of the great 
Bute estate at Card ff than otherwise would be the case. 
The construction of the Windsor Dock would certainly bring 
into early development the great area of land adjoining this, 

The new deep-water Bute Dock is progressing slowly, great 
difficulty having been found in making the enclosing em- | 
bankment water-tight. Heavy expenditure has been in- 
curred in piling a considerable length near the entrance 
channel, and in putting in a water-tight backing. 

An idea has been mooted as to a joint promotion, by the | 
Cardiff and Taff companies, for floating the whole harbour by 
running out a pier from the new Bute works on the one side, 
and from Penarth Head on the other, with a low-water en- 
trance in the centre, and so impounding the water of the 
estuary, and making the access to both the Bute and Penarth 
docks accessible at all states of the tide, and by this means 
greatly increasing Cardiff’s competing power. 

Barrow docks.——A contract has been entered into with | 
John Aird and Son for the lowering of the entrance sill to the | 
Ramsden Dock Lock, so as to enable the large battleships | 
which are to be built at Barrow to leave the dock after | 
receiving their engines and fittings. In order to meet the 
necessities of shipping when the lock is closed, three addi- 
tional deep-water berths will be provided, and lighter draught 
vessels will enter by the Devonshire Dock basir, 

Scarborough.—The Harbour Commissioners, at their annual | 
meeting recently held, resolved to adopt a scheme, which had | 
been prepared on their instructions, for witlening the harbour 
by extending the West Pier 170ft., with a width of 70ft. The 
estimated cost of this work is £10,000. The average net 
income of the last four years shows a surplus of £433, It is | 
the intention of the Corporation to promote a Bill in the 
ensuing session of Parliament for other purposes, and the | 
power required to carry out this work will be included. 

Yorkshire Junction Canal.—The works for the construction 
of this canal, which is to effect a junction between the Aire 
and Calder and Sheffield Navigation systems, are making 
progress, and more than half the work is accomplished. A 
considerable amount of preliminary work has had to be done 
in obtaining possession of the land; fencing in the site of the 
new waterway; in diverting the roads; constructing the | 
drainage culverts which have to pass under the canal: and 
in making temporary bridges over the rivers Don and Went, | 
both of which have to be crossed by means of aqueducts. A 
line of railway has been constructed, running parallel with | 
the canal throughout the whole length, for the conveyance of 
materials. The work has not been let to contractors, but is 
being carried out by the staff of the Aire and Calder Naviga- 
tion Company, Mr. Beckett acting as resident engineer. Th« 
cost is to be defrayed by the two companies jointly. The Act 
for the construction of this canal was obtained in 1891. It 
is 5 miles in length. The land through which it passes is 
level, the difference between the two systems being only 4}ft., 
which will be overcome by a single lock. Seven roads have 
to be crossed, for which swing bridges will be provided 
These are preferred in such a flat country to overhead 
bridges, which involve steeper gradients than the people in 
the district are accustomed to. The canal will be 75ft. wide 


to Goole by the new route will be 38} miles, while to Hull it 
is 684 miles. 


BACTERIOLOGICAL SEWAGE WORKS AT 
HAMPTON:-ON-THAMES. 

Hampron-on-THames, the well-known fiverside residential 
district, famous hitherto for having within its area the 
historical Hampton Court Palace, will in future be also 
rematkable for having been one of the earliest places to 
adopt on a practical scale the bacteriological system of treat- 
ing sewage. For some ten months there has been in opera- 
tion a works which has successfully treated the sewage of the 
disttict, having an area of over 2000 acres and a population 
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SECTION OF AIR LIFT 


should be pointed out that the air-compressing station is 
built adjoining the outfall works, and the air is piped to the 
various stations, the furthest of which is 2:3 miles distant, 
with scarcely any perceptible loss due to transmission. 

We give on this and the adjoining page illustrations of the 
sewage disposal works, for which we are indebted to the pro- 
prietors of the Contract Journal. The disposal works are 
arranged on the Dibdin system. The sewage, as it arrives at 
the outfall, is conducted to a series of bacteria beds for puri- 
fication. These beds are arranged in three terraces, with five 
beds in each tier. The upper beds are 34ft. wide, by 50ft. 
long, by 4ft. deep, and are fidled with clinker rejected by a 
screen with a jin. mesh. The middle beds are 35ft. Gin. 
wide, by 54ft. long, by 4ft. deep, and are filled with clinker 
which has passed through a 4in. mesh, the fne dust being 


BACTERIA BEDS AT HAMPTON 


xf about 7000 inhabitants, with eminently satisfactory 
results ; satisfactory not alone to the local authority—the 
Urban District Council—the members of which have taken 
up the sewage disposal question in a manner which reflects 
credit upon their judgment, but also to the Thames Conser- 
vancy Board, a body which zealously regards the nature of 
the effluents which riverside localities empty into our great 
waterway. In catrying out the present works several 
difficulties had to be contended with. In the first place, the 
Local Government Board had given their sanction to anothet 
scheme, and had to be convinced that the ptesent means 
were an improvement; secondly, as the Ordnance map shows, 
the sewage could not be'‘drained satisfactorily by gravity 


rejected. The lowest beds are again larger, namely, 35ft. Gin. 
wide, by 58ft. long, by 4ft. deep, and these latter are filled 
with still finer material. The sewage in the first instunce 
passes through screens, which retain all large and undissolved 
materials, before it is admitted to one of the upper or coarse 
bacteria beds. It then flows on to the upper bed until all 
interstices between the clinkers are filled with sewage, and 
when this is accomplished the sewage is left standing in the 
coarse bed for about two houts, so as to allow the bacteria to 
attack the organic matter in the sewage. The sewage is 
afterwards allowed to flow to one of the beds on the next 
terrace, and as it flows out of the coarse bed fresh air takes 
its place in the coarse filtering medium, and supplies the 
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he bacteria. Each of the fifteen bac- 
necessary in this intermittent way-—-one hour 
teria ilowed for filling, one hour for standing when charged, 
being @ hour again is occupied in emptying. Subsequentl 
ory is allowed to remain empty, and exposed to the air 
ca 


ive hours. 
a" ns water this cbtained on the occasion of our 


ive’s visit waspérfeotly bright, pure, and inodorous. 
roprseite recently, we até informed, it was discharged 


direct into 
Conservancy, 
appears, however; 
the Local Government 
the works without being first run over 


Tharies, and no complaint was made by the 
mt have kept a close eye on the effluent. It 
that it was contrary to the regulations of 
Board to allow the effluent to go off 
the land, and the 


ED 


15in. diameter by 18in. stroke. 


the discharge equal to 50 gallons per head per day. The 
effluent from the bacteria beds is utilised for cooling purposes 
in the condensers. 


They were formally opened on a last by Sir F. Dixon 
Hartland, MP., chaitman of the 

Board, when a number of gentlemen interested in sanitary 
engineering were present, and took full advantage of the 
opportunity of thoroughly inspecting the system in cpera- 
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ARRANGEMENT AND SECTIONS OF BACTERIA BEDS 


result is that this additional filtration has had to be under- 
taken, with the effect that a somewhat less satisfactory 
efluent as regards ammonia and suspended matter is 
obtained, as will be seen from the table of analysis appended. 
When the bacteriological process is complete the efiluent is 
raised by an air lift—sectional views of which are shown —and 
discharged on to land for irrigation purposes before it finally 
finds its way through sub-drains into the 1l5in. efiluent pipe, 
which carries it a distance of 3:15 miles to the Thames, at a 
point neat to Hampton Court Palace, well below the water 
companies’ intakes. 

Tha amount of sewage treated at present is 70,000 gallons 
daily, but the average quantity treated per diem since the 


tion. On all hands satisfaction was expressed with the 
excellent results obtained—the raw sewage could be seen 
coming into the works, the effluent sampled, and the beds 
were seen in their usual working condition. The company 
was afterwards entertained at luncheon at the Island Hotel, 
Hampton. 


THE DAIRY SHOW, 1899, 


Tue twenty-fourth annual Dairy Show of the British 
Dairy Farmers’ Association was opened to the public on 
Tuesday at the Agricultural Hall, Islington, and will close 


Analytical Report upon Samples of Sewage and of Ejilaent Walter taker at the Hampton Srage Works on October Sth, 1899, 


by Mv, Charles 


Cassal, 


8. 4. 


lei 


vessel, 


App in | 
jiu, depth Strong sewage) Colourless 


Opaque and thick.| Clear and bright. Clear and bright. Slightly cloudy Clear. Very faint 


Colourless, slight yellowish yellowish tint 


evlour | tint 
Appearance in 1ft. tube Opaque and thick.| Clear and bright Clear and bright |' ludy. Brownish Fairly clear 
Strong sewage Slight greenish- Slight greenish-| yellow colour — yellowish 
colour | yellow tint yellow tint tin 
Odour. . F Very offensive None None None None 
See oe Faintly alkaline Neutral Neutral Neutral Neutral 
Total slid matters | 106°4 112°8 99°38 72°8 Farts per 1€0,000 
Chlorine as chlorides .. .. 18°5 20°0 17°5 10°0 ” é 
Nitrogen as nitrates .. 0-0 2°52 2-24 $752 2°52 
Oxygen absorbed from perman- 
ganate, 30 deg. Cent , 4h urs. 120°4 40 3°87 Tis 5°43 Parts per 1,000,000 
iue ammonia 79°82 0°968 1°02 | 8°82 8°45 
Orgavic ammonia .. 0°76: 


2 0-448 
Intetse blacken- Marked blackeu- 
ing (inflam-) ing 
mable residue) | 


App2arance of solids on iguition 


0°40 0°672 
Marked blacker- Marked blacken blacken- 


ing | ing ng 


Nitrites Absent | Marked traces Vaiked traces Very marked) Marked traces 
| | traces | 

DEscRIPTION OF SAMPLES. REMARKS. 
No.1. Raw ane. Suspended matters.—The raw sewage (No. 1) contained a large quantity | 
No. 2, Effluent after the triple treatment. of suspended matter. The eftluents Nos. 2, 3, and 5 contained no 
No. 8. Effluent after passing through ‘ aérator lift.” appreciable ts of pended matters, while the effluent after | 
No. 4. Effluent after passage through land. passage through land (No. 4) contained 4°8 parts per 100,000 of suspended 
No. 5, Effluent as discharged into river. matter. 


Works have been in operatién ha8 been 35,000 gallons. The 
action of the effluent lift will be readily understood. The liquid 
from the tanks flows into the large chamber by gravity, and, 
when it has reached a pre-détermined height, actuates a valve 
— admits air under pressure down a pipe shown on the left 
land of the engraving ; this air mixes with the water contained 
in the larger pipe shown, and causes it to rise until it overflows 
nto the upper chamber, from which it is discharged again by 
bo ity. It is claimed that in addition to providing an 
ose means of raising the effluent the air lift acts in a 
a manner as a purifying agent by the introduction of 
‘ a view is given of the compressor station, consisting of 
ng ne and boiler-hotise, chimney shaft, workshop, office, 
an | workimen’s toom. The machinery, which is in duplicate, 
of two horizontal steam-engine air-compressors by 
3 ye Hughes and Lancaster, with surface condensers, 
tall air-compressing cylinder being driven direct from the 
wl rod of the steam cylinder. The steam cylinders are 12.n. 


to-day. As is usual, in addition to exhibits more commonly 
associated with the dairy, there are displays of apparatus 
and appliances used in the farm, in the. dairy, in the milk- 
shop, and for transport. In this direction, in fact, there are 
many opportunities for the exercise of ingenuity in devising 
appliances for expediting or improving the manipulations of 
the delicate products of the dairy, and therefore the class 
for “new and improved inventions.” is always an attractive 
feature of the Show. Generally these have 
here and there about the Hall, on the stands of their respec- 
tive proprietors, an arrangement, or rather lack of arrange- 
ment, that has always given those in search of these novelt'es 
a consilerable amount of trouble. This year, however, an 
attempt has been made, somewhat unsuccessful, it is true, 


as far as possible placed together. 
There is no very strikingly novel mechanical device dis- 


than last year. 


diameter by 18in. stroke, and the air-compressing cylinders Taking the exhibits in the order given in the catalogue, 
Each engine is provided | Vipan and Headly, of Leicester, stand first. 
with a surface condenser with air and circulating pumps, and | hibit some carts, “floats,” and hand barrows, fitted with 
is capable of ejecting the sewage of 7500 people, reckoning | cushioned rubber-tired bicycle wheels, the spokes of which are 


They ex- 


so arranged that by unscrewing the cap of the hub any spoke 
can be removed and replaced without disturbing the tire ; 


| the cap, moreover, is furnished with a small orifice, closed by 


} 


The works have been carried out under the supervision of | a screw through which oiling can be done without unscrew- 
Mr. J. Kemp, surveyor to the Hampton District Council. | ing the wholecap. The barrows are light and well balanced, 


some are constructed to carry two cases, each holding three 


hames Conservancy | dcz2n bottles of milk, sterilised or otherwise, others carry two 


milk cans tandem fashion. Another device of this firm is for 
lifting the milk can into position in a swing centre in the cart 
for house-t»-h use delivery. The brackets upon which the can 
swings in the cart 
are hinged at one 
corner and clamped 
by a bolt at the 


other; when the 
bolt is drawn the 
brackets can be 


turned over, and the 
can thereby lowered 
to the bottom of the 
float and removed. 
To raise a full can 
into position the 
trunnions are placed 
in the bearings, then 
two levers, one at- 
tached to the side, 
the other to a cross 
bar in the cart, are 
brought against two 


friction rollers on 
the side of tho 
brackets, and by 
raising the levers 
the can is easily 
brought into posi- 
tion. 

Messrs. Thomas 


Bradford and Co, 
Holborn, have 
a big display, and 
show a novelty in a 
frame for holding 
three 50 - gallon 
churns for making 
butter on a large 
scale; the churn can 
be pushed on to the 
lower plates of the 
frame direct from a 
trolley, or vice versd, 
and are held in 
position by a cross- 
boafd across the top, 
made fast by hand 
screws. These frames 
are made of differ- 
en5 siz3s, and the 
ar :angementiscalled 
“The Armental 
Churaing Appara- 
tas.” Messrs. Brad- 
ford also have new patent fastenings for churn lids, by 
which half a turn of a wing nut releases or firmly fixes the 
lid. In the arrangement the locking catch is cast on 
a tuba in which a spiral spring is enclosed. W. and T. 
Avery, Limited, Cowcross-street, have added to their long 


‘list of pig, ory machines a new model in which one steelyard 


| sterilisers and _ scalders, 


serves for both a platform and an overhead machine, and by 
simply moving the pointer towards the words “‘ weighing” or 
‘“‘not weighing,” marked on a plate in front of the standard, 
the upper or lower machine can be thrown in or out of gear 
as required. Both the Dairy Outfit Company, Limited, and 
the Dairy Supply Company, Limited, have well filled, 
conspicuous stands; the former shows slight novelties in 
and the latter sterilisers in 
which, like other sterilisers, many bottles of milk can 
be placed, but in this case a cap is put over the neck 
of each bottle; from the cap a push projects upwards, 
| the lower end of which rests on the clip cover uf the stopper. 


| When the necessary heating has been done, a cover is put on 


the sterilising tub, and this presses on the pushes and closes 
all the bottles automatically, and they can then safely be 
left to cool slowly. This company also shows an improved 


| Alpha-Laval separator, 1899 model. The discharge openings 


of the inside of the bowls have been enlarged, and by this 
means greatly increased capacity has been obtained. They 
also show the “ Iceberg’’ butter transit box, in which tin 


| trays, with divisions of any desired size, are packed in 


wooden cases with a tin liner to prevent butter cominz into 


contact with the wood. A case 14in. square will hold 501b. 


| of butter. 


The trays are open at the end, so that the batter 


| can be removed without handling. 


Stanley R. Docking and Co., Croydon, introduce the 


| “ Kasipore’’ milk can, from which milk can be more easily 
| poured than from the usual form of can, and without coming 


| in contact with the handle. 


Moreover, the new form can bz 
conveniently nested together, and many more can be 
arranged round the hand barrow. This is cffected by 


| making the can of an elliptical form, but with a flattencd 


end, to which the hook is attached for hanging on the rail of 


| the barrow. Usually the can is hung from the broader side, 
| and hence fewer can be arranged round the barrow than by 
| the new arrangement. 


| 


een distributed | 


Walter Bourke, of Worsley, exhibits a milk cooler, con- 
sisting of two concentric copper cylinders, one within the 
other, with an intervening space of tin., closed below by an 
india-rubber ring. The milk is caused to flow up this space, 
whilst cold-water spray plays on the other surface of the 
cylinders; the milk is thus cooled out of contact with the 
air and its concomitant impurities. 

In the class for “‘new and improved inventions,” the 
judges have made the following awards :—A bronze medal to 
Vipan and Headly for their can-lifting apparatus ; to Thomas 
Bradford and Co. a silver medal for the ‘‘ Armental ” churn- 
ing apparatus, and a bronze medal for their new patent 
fastenings for churn lids. The Dairy Supply Company, 


but nevertheless praiseworthy, to have all the new inventions Limited, have received a silver medal for the “‘ Alpha Laval” 


| cream separator—new ‘1899’ model—and two bronze 
| medals, one for the “‘ Iceberg”’ butter transit box, and the other 


All these exhibits are noticed above. 


played this year, although the entries aré more numerous | for the “Simplex” sterilising plant, thus securing 50 jer 


‘cent. of the awards, 
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RAILWAY 


CARRIAGE MAKING MACHINERY 


MILEY’S MACHINE TOOL COMPANY, LIMITED, KEIGHLEY, ENGINEERS 


RAILWAY CARRIAGE MAKING MACHINERY. 


Tur East Indian Railway Company has just had con- 
structed for it by the Miley’s Machine Tool Company, Limited, 
of Keighley, two special machines for dealing with the sole 
bars and cross stays of carriage underframes, of which we give 
illustrations. One of them, shown in Fig. 1, will mill the 
ends and drill the webs simultaneously. It is capable of 
dealing with channel bars 32{t. long by 10in. wide, and 3in. 
deep ; the milling heads being adjustable to the ends square, 
or at anangle of 45 deg. When dealing with square ends only, 
the chucks are arranged to take them in pairs, which saves 
time in the milling, and by doing both ends simultaneously, 
without moving the milling heads, the cutting of all to a 


uniform dead length, whether square or otherwise, is | 


ensured. 

The radial drills cover the whole bar and will drill holes in 
any part of same, lin. diameter, in 30 seconds. The pillars 
are not adjustable, but are fixed and bolted to the side of 
main bed-plate. The milling heads, however, are adjustable 
along the main bed by rack and pinion, and will mill any 
shorter lengths down to 3ft. long. The bed is cast with a 
trough running its full length, which collects the lubricant 
and empties it into tanks which are cast on each end. It is 
40ft. long, and is made in two lengths. 

Each milling head has its own pump, a separate pump of 
larger capacity being provided for the six drills. The milling 
and drilling heads can each be started or stopped indepen- 
dently by means of square toothed clutches and handles 
brought to the front of machine. The weight of the machine 
all complete, with its countershafts, is about 25 tons. Fig.2 
shows a machine which, so far as its adaptation for milling is 
concerned, is exactly like that shown in Fig. 1. It is, how- 
ever, without the drilling heads, and is also made shorter, and 


is intended for dealing with the cross stays, whilst the other | 


machine deals with the longitudinal bars. It will deal with 
channel bars up to 10ft. long, by 10in. wide and 3in. deep, and 
weighs complete about eight tons. 


Ar their meeting last week the Wakefield Corporation, 
on the recommendation of the General Purposes Committee, 
decided to proceed, by way of a Private Bill to be introduced in 
Parliament during the forthcoming session, for powers to construct 


and operate electric tramways, and at the same meeting appointed | 
Mr. Robert Hammond, M. Inst. C.E., who laid down the municipal | 


electricity works there, to prepare the plans and estimates and to 
undertake the customary parliamentary work in connection there- 
with. The scheme embodies about fifteen miles of tram lines, and 


embraces the principal outlying districts and neighbouring towns 
and villages, : 


#2 


Fig. 2—MACHINE FOR MILLING CROSS STAYS 


DOCKYARD NOTES. 


Tuk matter of Elswick and the United States Navy Depart- 
ment concerning the allegations made in America against 
Elswick cruisers has come to a head by the Elswick protest. 
No one in England supposes that there is anything but talk 
in the matter; but England is not Elswick’s market, and the 
tales are likely to do great harm abroad. It is very patriotic 
of the Americans to decry all vessels not built in their own 
yards, but stability is a curious peg to have selected. We 
might almost ask where they ever saw stable warships, for 
want of it is the notorious defect in many of their vessels. 
We know the cruisers in question ; we also know the Takasago, 
and the American copy of her—the Kasagi. Instead of the 
gun houses used for the Sin. guns in the Takasago, those of 


the Kasagi had to be fitted with the older type, smaller and | 


lighter shields. One can only assume one reason for this 
economy of weight at a spot where it can hardly well be 
afforded. Again, when the Kasagi was in Portsmouth Har- 
bour, waiting to fill her bunkers, her water-line was invisible. 
The bow torpedo tube was not fitted; when the ship had her 
coal on board it would have been a submerged one, or nearly 
so. From which—and from other American vessels that we 
have studied—we should be disposed to fancy that if an 
American-built warship is stable, it is thanks to her displac- 
ing more than she was intended to displace. 
ships are comfortable ; they are replete with every necessary 
and unnecessary convenience, but they do not whip creation 


| all the way round, 


THE new French sous-marins of the Morse type are to be 
named Korrigan, Lutin, Farfadet, and Gnome. None of the 
Narval type will be built till that vessel has done her trials. 
All these four new boats are building at Rochefort, and work 
is being hurried on them. ‘ 


THE Russian aap cruiser Abrek has been sent to the 
Mediterranean, and is now on her way out. She was launched 
in 1896 at Avo, and is reputed very fast. In appearance and 


_ type she more or less belongs to our Seagull class. 


Tur Montreal Daily Star takes an interest in naval matters, 
and has favoured its readers with a description of the Duncan 
class. From this it appears that they will have a beam of 
85ft., and that they are to be more or less copies of the 
circular Russian ex-yacht Livadia. The Livadia, by the way, 
now re-named the Experiment, was a sort of replica of the 
Popoffkas turned into a yacht. We live to learn. 


By the death of Admiral Colomb we lose one who, though 
chiefly famous fer his theories, did a great deal of useful 


American-built 


work in the Navy. The late admiral was an enthusiastic 
believer in the destroyer, even before the coming of the 
gyroscope and the 35-knotter. Since then—well, a good 
many naval men are beginning to wonder whether Colomb's 
prophecy will net come true. The only thing against it is 
that destroyers are already growing big, and despite all that 
is said to the contrary, they are large targets. Now they are 
very vulnerable, and to protect them would make them begin 
to approach armoured cruisers. In the end we should stand 
to have 15,000-ton destroyers, or else 35-knot battleships—in 
fine, be just where we are, saving an increase in speed. 
Neither thing is possible to-day; and since all sorts of 
efforts are continually being made after increased speed in 
cruisers and battleships, whether we believe that the future 
lies with the destroyer or no, our programme cannot differ 
logically from what it already is. Programmes have to think 
only of to-day and to-morrow—not of the day after. 


THE new United States battleships will be named Georgia, 
New Jersey, and Pennsylvania; the three armoured cruisers 
are California, Nebraska, and West Virginia; the six pro- 
tected cruisers are the Chattanooga, Cleveland, Denver, 
Desmoines, Galveston, and Tacoma. They appear to be still 
what naval annuals describe as ‘“‘ Pro.” 


Tue Russian gunboat Giliak is reported to have arrived at 
| Kiel, en route for the Far East, She has been similarly re- 
' ported off and on for a year or two, but it may be true this 

time. It is a curious thing this mystery with which the 
| movements of the Russian fleet is always shrouded ; it is <0 
pointless. 


| THe Barham is ordered to the Mediterranean within the 
| next few days. 


| Tue last Channel Squadron coaling averages were :— 
| Majestic, 1293; Magnificent, 1234; Prince George, 121; 

Resolution, 87 tons per hour; none anywhere near previous 
| records. The Arrogant took in 306 tons at an average of 
| 96°6 per hour, a very good performance for a cruiser, which 
| is necessarily slower than a battleship, and generally enjoys 
| less in the way of advantages. 


| Te Seagull was inspected by the Lords of the Admiralty 

last week, and the panesion may probably be regarded as 
the funeral of ‘the “latest type” Niclausse boiler. The 
| sooner the farce of this test is over the better, we suppose; 
| it is merely wasting money in order to bring a few fragments 
of truth into Admiralty statements next time Mr. Allan 
attacks the Government, 
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THE TWIN S.S. AMERICA MARU. 


. twin-screw steamer America Maru, a notable and 
ate blo example of Tyneside workmanship in the way of 
a jl and passenger steamship design and construction—a 
saa of shipbuilding not now so exclusively the preserve of 
ne particular centre as it used to be—was built last year by 
C g, Swan and Hunter, Limited, Wallsend-on-Tyne, and 
was engined by the Wallsend Slipway and Engineering 
Company, Limited, a concern which—-prior success apart— 
has certainly, under the spirited régime of Mr. Andrew 
Laing formerly of the renowned Fairfield Works on the 
‘ivde, distinguished itself by overtaking work of as high 


oe and varied type as is too often supposed to be in- 
digenous to districts rather than to transplanted skill and 


facilities. 
aay ae Maru was built to the order of the Toyokisen 
Kabushiki Kaisha, of Tokyo, Japan, better known in this 
country as the Oriental Steamship Company of Tokyo, and is 
now running in the mail and passenger service between 
Yokohama, Hongkong, and San Francisco, thus making 
the connection with the Union Pacific and the Southern 
Pacific Railways. The principal dimensions of the vessel 
are: — Length between perpendiculars, 412ft.; breadth, 
extreme, 50ft. 84in.; depth, moulded, 32ft. Gin.; tonnage, 
gross register, 5870, net register, 3256. With her cut- | 


water stem, fine sheer, and other lines, her white painted | }emechurch, was made in the reign of Kdward III, 


the reign of Henry III. the walls were frequently breached and the 
lands flooded. In 1250 there was a great storm, when 300 houses 
and churches were swept away at Winchelsea, In consequence of 
this inundation Henry III. granted his famous charter, 1251, in 
which the laws were made for the protection of the marsh. 
Twenty-four Jurats who had been chosen “‘ time out of mind” were 
to make distresses on all persons who had lands requiring protec- 
tion from the sea, and were to ‘‘scot” or tax them in proportion to 
their tenements. The Jurats met with opposition, and the King 
sent his Justice, Henry de Bathe, to determine the quarrels. In 
1286 there was a fearful tempest ; the sea rose so high in the marsh 
that it broke down the + walls from Appledore to Winchelsea, 
the pretty little town of Broomhill was submerged, and old Win- 
chelsea sank to rise no more. In this storm the Rother forsook its 
old ch 1, and opened a new way to the sea at Rye, causi 

irreparable damage to the harbour at Romney. In 1301 Edward I. 
ordered twelve or six men to be chosen to be keepers of the banks. 
Edward II. confirmed the charter. In his reign the banks between 
Lydd and Denge Marsh were breached, Serious damage was done to 
the marsh in the reign of Edward III. Lambard says ‘‘a hideous 
tempest threw down many steeples and trees and more than 300 
mills and houses.” After this destruction great none was made 
with the embankments. The King gave the old channel of the 
Rother from Appledore to R y to the owners of the soil, with 
licence to dam it up. Great changes thus took place from time to 
time, the marsh, originally a swamp, was ually drained and 
brought under cultivation, and became famous for “its fertility.” 
From the 14th century, Holloway says, ‘‘a steady, though slow, | 


| advance was made towards the completion of the vast work we have | 


seen accomplished.” The first mention of Dymchurch, then called | 


| of September 11th, 1798, 


when the Level bought twenty acres of brushwood to protect the many 
breaches which had been repaired with earth. Again a high tide 
id much damage to the embankment, 
the sea running over it and washing the earth inland ; and in the 
Expenditor’s Report of June 2ad, 1803, the breaches in the wall 
were described as ‘‘ much larger and more numerous” than they 
were in the previous March. Fifty-two acres of underwood had 
been bought, and it was found necessary to obtain ten or twelve 
more. A report of December 22ad, 1803, describes the wall as being 
in a very bad state, and much damaged since the previous meeting 
in October. 

The earliest record of the erection of groynes, or knocks, as they 
were then called, is in 1714. They were high structures about 
100ft. in length, starting level with the top of the wall, and races | 
seaward, with an inclination of about 1 in 10. They were form 
of double rows of timber-work, filled with large loose rocks, and 
placed at right angles to the wall. At the sea ends they termi- 
nated in the form of a letter V. Until quite recently the re- 
mains of some were to be seen at low water, of equinoxial spring 
tides, but they are now covered with sand. In 1/99 there were 
nineteen of these groynes. Ata later date jetties consisting of a 
single planking, fixed to braced uprights, were built about 70ft. 
apart along the wall. At the beginning of the present century 
large sums of money were expended on these pal but in some 

laces, where they were ordered to be , they must have 

n unnecessary, as the Expenditor’s Report of 1806 states ‘‘ that 
it had been impossible to erect the five jetties or groynes, each 
81ft. long, opposite Gut and Great Willop Walls, on account of 
the large quantity of sand collected at the foot of the walls.” The 
success of the groynes must, at any rate, have been questionable, 


In 1474 so | asin 1839 the Expenditor, Mr. Elliott, recommended their removal, 


hull, and two oval funnels, the America Maru, as seen | much damage was done that King Edward III, sent commissioners | as they did injury, and prevented the accumulation of beach. 


| ay | Accommodation \ 
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on her trial in July last year, looked a truly handsome 
vessel, more suggestive of a pleasure yacht than a trading 
steamer. The veseel nevertheless was designed to carry, 
besides her 320 passengers, a large measurement cargo on a 
deadweight capacity of 5000 tons, She attained a speed on 
the measured mile of 174 knots when loaded to a mean 
draught of water of 20ft., this result being about a knot in 
excess of the speed guaranteed. 

The vessel has accommodation for 90 first-class passengers, 
30 second-class, and 200 third-class. The first-class passenger 
accommodation is provided on the bridge deck in a large 
deck-house, and on the upper deck at the fore end of the 
bridge. At the fore end of the engine and boiler casings, 
round which the deck-house is constructed, is situated a 
large social hall, decorated in light carved oak, through the 
centre of which is a light and air well to the dining saloon 
beneath. Abaft the social hall, leading off which are ladies’ 
private boudoirs, &c., is the entrance hall and staircase to 
the saloon and state-rooms underneath. The bulk of the 
state-rooms are, however, in the deck-house, ranged along 
each side, a special feature being that each pair of state- 
rooms has a direct exit to the deck, in addition to the 
entrance from the alleyway inside. At the after end of the 
deck-house is the smoke-room, which is also decorated in | 
oak, Over the deck-house the deck is carried out the full 
width of the ship, the boats being carried on the rails, and a 
clear space being thus left for promenade purposes. At 
the fore end of the deck is the captain’s chart and wheel- 
houses, with a flying bridge above. The dining saloon on the 
upper deck is spacious and airy, and finished in different 


| tional covering and strength to it.” 


shades of oak panelling artistically carved. | 


THE DYMCHURCH WALL AND RECLAMATION | 


OF ROMNEY MARSH.* 
By Mr, EpwarbD Case, 

RomNEY Marsh was won from the sea in very ancient times. It 
was no doubt the work of the Romans, for Tacitus says the Britons 
complained that the Romans “‘ wore out their bodies and bands in 
clearing the woods and banking the fens.” Although the Britons | 
were too barbarous, and the Saxons too ignorant, to initiate works 
of sea defence, it appears that the latter continued the work which 
the Romans had begun. For the embanking of Romney and the 
adjoining marshes was in progress during the 500 years intervening | 
between the departure of the Romans and the arrival of the | 
Normans, Before the Romans left Britain, a smallisland appeared | 
where old Romney now stands. This Holloway describes “as a | 
mere speck in the t waters.” Little by little it must have | 
grown, by deposit of débris from the high lands and silt from the | 
sea, until it became a large tract of about 60,000 acres of valuable | 
pasture and arable land, of which Romney Marsh contains | 
ped acres, and comprises, in whole or in part, twenty-seven 
parishes, 

Opinions differ as to the origin of the word Romney. Lambard 
says that it was called by the Saxons Rumep-ea, 1.¢., the large 


watery place. Somner also favours this view ; but Holloway says | behind these breaches, r 
that, as the Romans first embanked it, the Saxons probably called | higher than the top of the beach full, or about 6ft. above an ordi- 


it Roman-ea or Roman Island, and this would seem to be the most 


satisfactory explanation. The river Limene, afterwards called the 


| of about four miles, 
tects, is from 4ft. to 10ft. below that of an ordinary spri 
| It is probably the most important sea defence work in the United 


| site of the present wall. The author believes that the beach 


| overflowing the land embankments were p 


Rother, rising at Rotherfield, in Sussex, flowed to Appledore, where | 


it divided into two channels, the one emptying itself into the sea 

at Hythe, and the other—after crossing th 

Romney, From the Isle of Oxney it was embanked on both sides 

to its mouth, that on the Romney side being called the Marsh 

Wall, and that on the Walland Marsh side, the hee, or River Wall. 
In the year 893 the Danes sailed with a fleet of 250 ships to 

Appledore, and there entrenched themselves until the 


e marsh—at New | 


ear 897, | 


en King Alfred drove them out of the kingdom, The branch of | 


the Rother which flowed by Limene to Hythe gradually silted u 

after the Romans left, and me dry land ; but the branch whic 

flowed from Appledore to Romney wasa great river, until a terrible 
storm in the reign of Edward I. closed the mouth, and forced it to 
find a new channel to the sea at Rye, where it now empties itself. 

wae original bed of the river, which is now dry land, can easily 
: traced from Appledore to Romney, east of the Rhee Wall. But 
ong before this great change took place, the Manor owners 
embanked the river to defend their com from its overflowing 
waters, as well as from the sea. The utmost care was necessary to 


_keep the embankments intact, but they were frequently damaged, 


and there were serious inroads of the sea on the western side, In 


* British Association, Section G. 


THE AMERICA MARU—LONGITUDINAL SECTION 


to view the banks, make statutes, and take labourers forthe execu- | 


tion of the works. The confirmation of the charter by successive 
sovereigns down to the time of Elizabeth, in 1562, points conclusively | 
to the importance attached to the preservation of Romney and the 
adjoining marshes, and to the great interest they took in the main- 
tenance of the necessary works, 
Hasted describes the Dymchurch Wall “‘as a structure of 
at strength, extending 1060 rods (or 3 miles 550 yards) in 
ength, being the sole barrier which prevents the sea from over- 
flowing the marsh.” He says, “‘ being for the common safety, it is 
supported, as well as the three grand sluices through it, by scots, 
levied on the whole of it, the interior drainage called the Water- 
ings being also maintained at the expense of the respective lands.” 
He describes the yearly expense of the Dymchurch Wall in 1799 as 
being ‘‘ very great indeed, to the amount of £4000.” The wall was 
then 20ft. bigh, and as wide at the top, the high road by Hythe 
from Dymchurch to New Romney being along the summit the 
greater of the way. He further says, ‘‘ the sea slope was 
defended by a continued raddle work of overlaths and fagots, 
fastened to rows of piles in ranges of 3ft. in width, parallel with 
the wall, one above the other, for a considerable way, and across 
contrarywise by numbers of jetties, knocks, and groynes, from the 
wall towards the sea, at proper distances along the whole of it, to 
weaken the force of the waves, and at the same time to stop the 
beach and shingle stones, which are continually thrown up, and 
lodge them among the works on the sides of the wall, as an addi- 


The early history of the marsh is very interesting, but the author 
has not the space in this paper to enter fully into it. The old 
records bear witness to the great pluck and indomitable persever- 
ance which our forefathers Fryer in fighting against almost 
overwhelming difficulties, ut for these qualities, our coast line 
between Fairlight Point and Folkestone would not be what it is 
now, and this vast tract of valuable marsh land, lying as it does 
below sea level, would be covered by the waters of the English 
Channel at every tide, 

Dymchurch is situated eight miles north of Dungeness, and its 
sea wall, for which it is famous, extends from the Grand Redoubt on 
the east, to St. Mary’s Coastguard Station on the west, a distance 
The level of the land, which the wall = 
tide, 


Kingdom, as its failure would mean the loss of about 60,000 acres 
of valuable grazing and arable land. The Lords of the Marsh 
hold a court called the Lathe, —— called Last, at New Hall, 
Dymchurch. The Grand Lathe is held yearly on Whit-Thursday, 
to pass the annual accounts, levy scots, and t t+ other busi 
relating to the wall and drainage of the marsh. There are three 
other meetings held in the year—in March, May, and October, 

As the mer ot has stated, the exact date is uncertain when the 
Rhee Wall, from Romney to Appledore, was built, and the work of 
reclaiming the marsh commenced. Where the present wall stands 
a natural barrier of shingle excluded the sea, and the immense 
accumulation of shingle between the Grand Redoubt and Hythe 
kept it out on the east. 

It is impossible to ascertain from public records when it first 
became necessary to resort to artificial protection works on the 


gradually wasted away, and was cut through in places to drain 
the inland water, thus causing breaches. To prevent the sea from 
some little distance | 
These embankments were originally no 


nary spring tide. From time to time they were extended and con- 
nected until they formed onecontinuous wall from the Grand Redoubt 
to St. Mary’s. As the beach wasted away and its level in front of 
the wall became lower, it was found necessary to raiseand widen the 
earthwork, until 1837, according to the report of Mr. Walker, the 
height varied from 6ft. to 12ft. above an ordinary spring tide, 

From records it appears that no great damage was done to 
Dymchurch Wall up to about 1700, though the sea, at very high 
tides, occasionally reached it in places and washed away the earth 
for in the years 1614, 1629, 1633, and 1662, the Lords of the Leve 
sanctioned various projects for the ‘“‘better securing and arming ye 
walls at the trifling cost of from £4 to £10.” 

Onthe3l1st December, 1705, a special Lathe—or meeting—was held 
by the Lords of the Level, to survey the wall, and to inspect the 
damage done on the 19th of that month by an extraordinary tide, 
like unknown in this Level since the memory of man.” This 
damage was done principally to the west of Dymchurch. Earth 
was carted from the marsh to repair the breaches, and the sea 
slope, where exposed, was protected by fagots secured with piles 
and overlaths. In 1750 special damage was done, and again in 
1758, when the wall was breached in places ; but, judging by the 
cost of maintenance up to the end of that century, the wall could 
not have been the source of any great.anxiety. 

The serious trouble seems to have commenced at the end of the 
last century. Very great damage was done in January, 1796, 


Some were accordingly removed, and others where destroyed by 
the sea. From that date to about the year 1880, groyning seems 
to have been almost abandoned. 

Between 1880 and 1890 nineteen high groynes were built by 
Mr. Good, Mr. Elliott’s successor. They varied in length from 
120ft. to 200ft., and were placed between Dymchurch and High 
Knock. In 1804a Mr. Richard Hodgman seems to have had a 
correct idea of the true object of groyning, as he prepared a design 
for a jetty, which he intended to carry from the top of the wall 
to low-water mark to increase the base, by the intiux of the tide, 
agreeable to the inclined dotted line. The work, however, was not 
carried out. The state of the wall, at the early part of the century, 
so alarmed the Lords of the Level that, in 1803, they consulted Mr. 
Rennie, the first engineer ever called in to advise. He recom- 
mended that the slope of the sea face of the embankment, which 
was then about 14 to 1, should be increased to 6 to 1, and that it 
should be protected by arming. This slope was obtained by throw- 
ing the top of the wall inland. The work occupied three years, 
and cost £50,000, most of which sum was spent on about one- 
third of the length of the wall situated west of Dymchurch, 
which for many years past has beeu its safest part. 

In 1821 rock was first used to pave the sea slope. It is evident 
that then only the upper portion near high-water mark required 
protection, for the Level in 1826 ordered that it was not to be 
carried further seaward than 20ft. from the top of the wall, but 
later, as the foot became exposed, it was found necessary to extend 


it. 

This went on until eventually at the east end of the wall the 

ved slope terminated at low-water mark of spring tides. The 
ixpenditor reported in 1825 that rock would not answer below high- 
water spring tides, unless the stones ‘‘ were 12in, in diameter and 
comma? and he recommended that only the top of the wall should 
be paved as the wood decayed. In 1832 he recommended that the 
extension of the paving of the Brockman and Willop Walls be 
carried four yards lower; and in the following year he siated that it 
was necessary to extend it ——— Willop Wall twenty yards lower. 
It was evident, therefore, that pavi e sea face of the wall was 
rapidly destroying the foreshore, and that the policy of doing so 
was then considered doubtful, for in 1838 the Expenditor reported 
that the arming could be done at half the cost of rock and lasted 
longer. He described the work as being in a very dilapidated 
state, and the east end of the wall as dangerous, as the depth of 
water had so much increased. 

In 1837 Mr. James Walker was consulted, and presented areport 
to the Lords of the Level, dated July 22nd of that year. He stated 
that the defences could not be in a worse condition, as at least 
£12,000 to £14,000 was required for urgent repairs, and double 
that amount would be necessary to place the wall in a state of 
security. He recommended raising the wall, as its height in 
some "epee was then only 6ft. above an ordinary spring tide, 
and the sea frequently ran over it. Mr. Walker advised that 
the as of the slope should be flatter at the sea end, and 
should gradually increase in inclination towards the top, and 
that also greater care should be taken in laying it. He seemed 
greatly impressed with the magnitude of the interests involved 
and the insufficiency of the works to protect them. The wall 
was raised in the most dangerous places, and to some extent his 
advice was followed, but not entirely. 

From the date of Mr. Walker’s report to 1890, the reports of 
the Expenditors show that the destruction of the foreshore was 
continuous, and that the paved slope was repeatedly extended 
seaward. Mr. Elliott, in his report of March, 1859, stated that 
there had been “‘ difficulty in maintaining the foot of the wall, at 
the eastern end, as from some cause—not easily accounted for—the 
sands in front of Brockman Wall had been swept away 3ft. or 4ft. 
lower than they usually were.” This had exposed the foot, and 
made it nec to rebuild the breadth of work to meet the 
altered state of the sands. He reported ten years later that the 
sea had made a clean sweep of the beach opposite Kingsland 
Wall, which from time immemorial had been protected by large 
masses of shingle. The paving had been undermined, and it was 
necessary to extend it further seaward. 

No doubt or the past two hundred years it has been a struggle 
to keep the sea out of the marsh ; and since the beginning of the 
present century it has been a severe one, the difficulties increasing 
year by year as the foreshore wasted away and the depth of 
water became greater, especially at the east end of the wall. 
The destruction of two Martello towers, between Dymchurch 
and St. Mary’s on the west, the disappearance of Forts Moncrief, 
Sutherland, and Twiss on the east, and the undermining of the 
towers, between the Redoubt and Hythe—which when buiit stood 
some distance inland—bear evidence of the encroachment of the 
sea, both east and west of the wall, and of the difficulty of main- 
taining it. For years past, damage has been almost of annual 


| occurrence ; and seldom has a period of more than three or four 


years elapsed without it being serious and extensive. But for the 
value of the land at stake, and the large sums raised by scotting 
it, which the owners were well able to pay, the struggle must have 
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been abandoned, and the sea would now claim the marsh, All 
sorts of experiments were tried, but nothing effectual, and the 
sea was only kept out by bringing earth, stone, and brushwood from 
inland, and by replacing it directly it had been washed away. 

The difficulties commenced with the disappearance of the beach, 
the cause of which has generally been attributed to the growth 
of Dungeness Point arresting the travel of material from the west. 
The author believes that the advance of Dungeness caused the 
silting up of Dymchurch Bay, thereby destroying the steep and 
uniform inclination of the beach. hile the sea was washing 
upon an ex shore, with deep water in front, the shingle 
beach opposite the wall was kept in position, and there was no 
tendency to encroach, but when silting up caused low-water mark 
to leave the inclination of the beach, scour took place, especially 
during on-shore winds, flattening the gradient and pushing the 
beach inland. Where the wall existed this movement could not 
take place, and consequently the beach was drawn seaward, and 
carried into deeper water, to be cast up again where conditions 
were favourable ~ accumulation. 

The author does not favour the theory that Dungeness stops the 
travel of material, or that any promontory, whether natural or 
artificial, can do so. His experience is that wherever there is 
deep water close in shore and the coast is not precipitous and rock- 
bound, shingle will always be found. He believes that though 
the growth of Dungeness was the natural and primary cause of the 
wasting of the beach, the destruction of the foreshore must be 
mainly attributed to the high groynes, and to the unsuitable 
inclination of the paved slope of the wall. 

When the author was —— Expenditor in May, 1890, and 
took charge of the wall, he found that it consisted of an earth 
embankment, about 20ft. wide at the tcp, and about 70ft. at the 
base, with an inland slope of about 14 to 1. On the seaward side 
there was a parapet, built of Kentish ragstone, about 6ft. deep, 
from the foot of which ragstone pitching from 80ft. to 150ft. in 
breadth extended seaward at inclinations varying from 1 in 5 to 
lin 7. The top of the wall was from 10ft. to 13ft. above an 
—— spring tide. The centre of the embankment consisted of 
puddled clay, and on the whole was well constructed. 

The masonry parapet and pitched slope extended from the 
Grand Redoubt to High Knock, a distance of nearly three miles, 
and thence to Jeffrestone the embankment was unprotected. The 
latter portion was set back about fifty years ago, the original line 
having been abandoned. The area of the pitched slope exposed 
to the action of the sea was forty acres in the year 1890, and 
though about £70,000 had been spent on its maintenance, during 
the previous twenty years, it was then in a very bad state, It was 
thus described by Mr. Good, the author’s predecessor, in a report 
dated March 13th of that year:—‘‘ At the risk of being thought 
persistent, I must again call attention to the large area of utterly 
worn-out work, the neglect of which may occasion disaster, in the 
event of a continuation of heavy gales,” 

Previously Mr. Good had reported that the cause of damage was 
due to the giving way of the foot of the paving, nearly the whole 
of which was utterly worn out, and inaccessible for repairs except 
for a few hours during spring tides. He also stated that the sand 
was 6ft. lower than when he took charge of the wall a few years 
previously, and that for years it had been pomp o wasting away, 
especially between the Grand Redoubt and No, 22 tower, thereby 
exposing a lare area of paving, which when first constructed was 
covered with sand. In this report he advised a more permanent 
form of construction, which he considered it was time to adopt. 

The reports of Mr. Elliott and of Mr. Good, the author's two 
predecessors, constantly called attention to the wasting away of 
the foreshore, and to the undermining of the foot of the paved 
slope, although it had been repeatedly extended seaward. The 
author found, on making a survey in 1892, that since the Ordnance 
Survey of 1872 the low-water mark had advanced 400ft. at the east 
end of the wall, and that the depth of water had consequently 
been increased. It is evident, therefore, that in 1890 the wall was 
in a very dangerous state. 

In the winter of 1891-2 the wall suffered great damage, especially 
between the canal sluice and Willop, the stone pitched slope be- 
tween these two points being practically in a state of ruin. In 
spite of the employment of a large force of men during the whole 
winter to prevent the damage spreading, 40,000 square yards of 
pitching was destroyed between the canal sluice and Willop, which 
the author estimated would cost £20,000 to renew. The holes in 
the pitching were from 4ft. to 5ft. deep, extending in many places 
from the foot of it to the parapet wall, much of the latter being 
entirely destroyed. -The author felt that to restore the work as it 
then was would not make the wall safe, and in his reports to the 
Level, of February 24th and March 2nd, 1892, he advised them to 
abandon the lower part of the pitching. Sections of the foreshore 
were taken and produced at the meeting of the Level, and the 
author, in his report of March 2nd, said :—‘‘ These sections show 
clearly the destructive effectthe masonry wall has had upon the fore- 
shore, There is abundant evidence to prove that it has been wasting 
away ever since the wall was paved, the depth of water increasing 
year by year. Asthe sand at the foot of the apron washed away, the 
paving was extended, and its inclination increased, doubtless with 
the object of carrying the foot below the then level of the sand.” 
And further on he states :—‘‘The design of the wall is bad, and 
has destroyed the natural foreshore. The inclination of the apron 
varies somewhat, but as a rule itis from 1 in 6 to 1 in 7 from high- 
water mark to mean sea level, and from that to the foot it is 1 in 
4tolin5. My observations refer more especially to the portion 
between the Grand Redoubt and Willop. A masonry apron of a 
uniform inclination from top to bottom works its own destruction 
by scour at the base, and still more so if the gradient increases as 
it approaches that point. This is especially the case on sandy fore- 
shores, The natural inclination of such foreshores is elliptical, and 
the apron of a sea wall should, as nearly as possible, take that form, 
the inclination from high-water mark gradually decreasing, until it 
meets the sand at a very low angle.” The report then deals with 
foreshore protection by means of groynes, the author stating that 
it was necessary ‘* to encourage by a ual and progressive system 
of groyning the accumulation of sand between mean sea level and 
low water mark of spring tides, and in carrying out these works to 
carefully preserve the natural life of the foreshore.” In this report 
he also recommended the extension of the sluice runs to low-water 
spring tides, as the discharge of water from them was doing an 
immense amount of injury to the foreshore, as well as to the foot of 


the wall. 

These reports were adopted. About 100ft. of the lower part of 
the apron, between the Canal Sluice and the Willop, was abandoned, 
the upper part being with a concrete toe wall. The pavi 
above it, where washed out, was replaced by a concrete step 
slope. As the Lords of the Level were not disposed to borrow 
money for the work, and raise the scots, during a time of agricul- 
tural depression, the work proceeded slowly. At the end of the 
summer of 1893 the toe wall had been built, and the holes above it 
filled in and made good with stepped concrete work. The proposed 
groynes had not yet been putin. Willop Sluice had been only parti- 
ally extended, and the other sluices remained untouched. In the 
stormy winter of 1893-4 more damage was done ; portions of the toe 
wall and concrete stepped work as well as the old paving being 
destroyed. The Lords of the Level held a special meeting in January, 
1894, They were much alarmed at the condition of the wall, which 
they considered veryserious. A state of panic existed, and it was 
feared that before the winter was over the sea would break through 
and fiood the marsh. They decided to consult Mr. Matthews, of 
the firm of Coode, Son, and Matthews. After twice inspect- 
ing the wall, Mr. Matthews considered the security of the Level in 
jeopardy, and looking at the magnitude of the interests involved, 
he advised the Lords of the Level to call in Sir John Wolfe Barry 
to confer with him. This was done, and on the 22nd February, 
1894, they presented their joint report. —— advised the restora- 
tion of the pitched slope, and the erection of forty-three groynes, 
The estimated cost of the proposed works was £41,000. 

The Lords of the Level were adverse to borrowing for a period ex- 
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ceeding ten years, and the annual charge for principal and interest to 
liquidate the debt, and to meet other expenses, would have necessi: 
tated the levying of a scot beyond what the owners could pay. 
They therefore decided not to carry out the works recommended 
in this report, but to adopt the author’s scheme, which was much 
less expensive. 

All the damage was made good in the year 1894, the Canal and 
Willop sluice runs were extended to low-water mark, and low 
groynes, spaced from 50ft. to 70ft. apart, were carried from the 
toe wall to low-water mark spring tides. The construction of 
these groynes is very simple. The uprights, or piles, are formed of 
two deals, or battens, bolted together with distance pieces at the 
top, and sole or key pieces at the bottom. Holes are dug in the 
foreshore, usually 7ft. 6in. apart, in which the age are placed 
vertically. The holes are next filled with slightly pont con- 
crete, which is well trodden down. The planking is then inserted 
horizontally between the pairs of uprights, and secured temporarily 
with a 5in, spike, so as to be easily drawn when it is necessary to 
add or remove any of the planks. The raising or heightening is 
done by digging about 18in, into the sand, and bolting additional 
uprights on to the planking. To pay for these works, carried out 
in 1894, the Level borrowed £19,000, repayable with principal and 
interest in ten years. 

Since 1894 the groynes have been extended from time to time, 
as the low-water mark ed, and as the original work was 
buried by accumulation of the material, the groynes were raised in 
some instances as many as three times. Groynes have now been 
_— westward as far as Dymchurch. Between Willop and 

ymechurch they are spaced from 150ft. to 200ft. apart, and are 
from 700ft. to 1000ft. long. As the opportunity arises they are 
extended seaward. Jefferstone Sluice was extended to low-water 
spring tides in 1895, and Marshland Sluice 350ft. last year. These 
extensions are open runs and act as groynes. Since 1894 a length 
of about ten miles of low groynes has been put in, the number now 
being 176. The work is still in progress, and will no doubt be so 
for the next few years. The effect of the groynes has been to 
raise the level of the foreshore as much as Sft. at the east end of 
the wall. The average depth of sand and shingle collected between 
the Grand Redoubt and Dymchurch is 4ft. 6in., and amounts to 
about 1,500,000 tons. Between the Grand Redoubt and Willop, 
the foreshore has been built up to its natural inclination of repose, 
which the author has found, by constantly taking sections during 
the past two winters, is never disturbed by gales from any quarter, 
and he believes that for the past 200 years the marsh has never 
been so secure from inundation as it is at the present time, The 
character of the foreshore has also changed. When the work was 
commenced, it consisted of running sand and mud, but now it is 
a well-consolidated mixture of beach and sand, 

Of course there is always the risk of damage taking place when 
any artificial work is exposed to heavy seas, but now the area so 
exposed at Dymchurch has been reduced by more than one-half. 
In some places the foot of the paving has been covered with sand 
as much as 50ft. in width. This has minimised the risk of damage 
to the — of the wall, which is the only portion now 
exposed. Until tke barrier of beach and sand which formerly 
existed shall have been restored, the author’s work will not be 
complete. This is only a question of time, if the work commenced 
in 1894 and still in progress be persevered with. A foreshore, 
which took many years to waste away, cannot be built up again in 
four or five years. The foundation of the structnre has bs laid, 
and the process of building upon it is progressing as rapidly as can 
be expected, 

The author is convinced that it is useless to erect groynes near 
pion mark for the purpose of trapping beach. Under favour- 
able conditions the beach will accumulate, and will continue to do 
sofor some years, but almost invariably only on the windward side of 
the groyne. One gale dead on shore, with a very high tide, will 
sweep it all away. Unless a foreshore be built up to its true 
elliptical inclination, there can be no stability. Every wall exposed 
to the action of the sea has its lifetime, and is never safe unless 
protected by the natural barrier of sand and shingle, which a 
properly-graded foreshore provides, It is the business of the 
engineer to utilise the forces of nature, and not to oppose them. 
The sea has a constructive as well as a destructive power, and can 
be made to build up its own defence of beach and sand. The 
under-currents which run along shore in the direction of wind and 
tide should be diverted and gently guided towards the shore. By 
this means a hard and perfect slope will form, up and down whic 
the wavescan harmlessly roll, and gradually expend their force before 
reaching high-water mark.: Such results have been achieved at Dym- 
church and at other places where the author’s method of building up 
a foreshore is in progress. To those interested in sea defence Dym- 
church is well worth visiting. It is a practical illustration of how 
great results can be produced by the proper application of simple 
means. The author is indebted to Mr. Stringer, the Clerk to the 
Level, for the loan of books and records which have been of great 
service to him in the preparation of this paper. 


WORKMEN’S COMPENSATION CASE. 


SoME points in connection with the Workmen’s Compensation 
Act, of interest to engineers and users of machinery generally, 
were dealt with in a judgment delivered recently by Judge Stonor 
at Marylebone County-court. The applicant in the case—ran the 
judgment—was employed by the respondents, John Aird and Sons, 
London, in striking an iron wedge to open a road, beneath which 
water-pipes were being laid. Another workman was striking the 
wedge alternately with the applicant, and knocked it on one side. 
Thereupon the applicant’s hammer missed the wedge and swung 
right round, dislocating his shoulder. The applicant deposed that 
he sometimes had to help in lowering the pipes, and for that 
purpose worked a pulley. The defence was that no mechanical 
power at all was used in the job, and that consequently the case 
did not come within the Act. The only words in Section 7 (1) 
which could point to the case coming within the Act were ‘‘ engi- 
neering work,” as defined by the same section (2), namely, ‘‘ any 
work of construction, alteration, or repair, on a railroad, harbour, 
dock, canal, or sewer, and includes any other work for the con- 
struction, alteration, or repair in which machinery driven by steam 
or water or any other mechanical power is used.” The first 
question was whether the words ‘‘any other work” meant an 
other work whatever, or only any other work ejusdem eris Wi 
work done on a railroad, &c., of course, also falling within the sub- 
sequent words of the section. His Honour held the latter view. 
The subsequent words, however, requiring that the work should 
be one in which ‘‘machinery driven by steam, water, or other 
mechanical power is used,” gave rise to further very difficult 
questions. It was evident, he thought, that machinery was used 
on the work, namely, the pulley and chain for lowering the pipes, 
and the question to be considered was whether such machinery was 
driven by any mechanical power or not. His Honour thought that 
the words ‘‘ mechanical power” must, in the present case, be also 
construed as ejusdem generis with those mechanical powers pre- 
viously mentioned, namely, steam and water, which act automati- 
cally and continuously after being set in motion, in the first 
instance, by manual labour. He was therefore, on the whole, of 
opinion that the present case did not fall within the Act, and gave 
his award in favour of the respondents, without costs, 


THE Saltash Town Council have under consideration 
the report of Mr. E. Sandeman, C.E., who has been called in to 
advise on the water supply. Mr. Sandeman recommends the con- 
struction of a storage reservoir at Longstone to contain 500,000 gal- 
lons, the laying of a galvanised iron pipe 2in, in diameter beneath 
the river as an alternative means of supply, and the fixing of a 
pressure-reducing valve on the Plymouth side of the Tamar to take 
off the excess of pressure in the pipes, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

ON ’Ch in Wolverhampto' terday, in Birminghar, 

this—Thureday—afternoon the fosling of ironmasten 

the effect upon trade of the outbreak of war in South Africa v 

Ss, at present at any rate, general business will be little interfered 

wi 


Galvanised sheet makers reported that they were more , 
than any other branch by ro cessation of South ‘African — 
which ensues upon the war. In place of the suspended contracts 
they are, however, pomedes an increased demand from South 
America and Australia, and these orders, coupled with a brisk 
home demand, keep most of the makers fully occupied. Indeed 
a steadily increasing business is announced by these firms. Prices 
of corrugated sheets stand at £13 10s. tc £14 f.o.b., Liverpool, 
with an average of £13 15s, Black sheets for merchant and 
galvanising purposes are £8 17s. 6d. to £9 for 20 w.g., £9 5g, 
to 4 10s. and £9 12s, 6d, for 24 w.g., and £9 15s, to £10 bg 
for 27 w.g. 

Steel te for galvanising were £9 15s. to £10 doubles, Cold 
rolled and close annealed sheets were £10 10s. to £11 for singles 
and deep-stamping sheets £11 10s. to £12. Cut nail sheets were 
£7 10s, not thinner than 18 w.g., and steel tuck iron £8 to £8 5s, 

Marked ironmakers reported an active trade at £10, and mer. 
chant iron is selling at 9 10s. In common bars there is a heavy 
business to be done at £8 103. to £9, while second-grade branded 
bars were £9 103., and North Staffordshire common bars £9 to 
£9 5s. Hoop iron was £9 15s, to £10 5s, Nail rod and rivet iron 
£9 to £9 10s., and gas tube strip £8 15s. to £9. Demand for bars 
both in iron and steel was of excellent dimensions, and producers 
in many cases were powerless to accept orders, as they have so 
much todo. The strength of last week’s quarter-day’s prices was 
repeated this afternoon, and, whether for pig or finished iron 
sellers refused to give way one penny, : 

An unusual feature of the market were operations by shippi 
agents on behalf of American and German consumers, steel a 
ferro-manganese being required for shipment to the United States, 
and considerable parcels of wire rods and wire for Germany, 
German orders for these latter are more considerable than for 
years past. 

There was a difficulty in ome steel, and the works are runni 
overtime, Steel bars were £8 10s, from 2in. to 6in. rounds an 
squares, and plates £9 to £9 10s. 

Pig iron prices were well supported in respect of every descrip. 
tion on offer, and sellers were reassured in the face of the absence 
of any appreciable slackening of the demand. Staffordshire all- 
mine iron was 85s., being an advance of 5s, per ton, and for cold 
blast 1003, to 1103. was obtainable, an advance of 7s. 6d. to 10s, 
per ton, Part mine was quoted 703. to 75s. according to maker, 
and for common forge 65s, to 67s. 6d., and in some cases even 
68s. 6d. was wanted. Sir Alfred Hickman, Limited, quoted 
hydrates, 77s. 6d.; all-mine, 723. 6d.; and basic pig, 70s. Stafford- 
shire foundry pigs were 2s, per ton above forge qualities for No. 3; 
33. to 4s. for No. 2; and 53, for No. 1; and the same range also 
existed concerning Midland foundry pigs. 

Northampton forge iron was quoted 70s, to 72s. 6d.; but actual 
sales took place at 2s. 6d. per ton less than this, or 67s. 6d. Offers 
for Derbyshire and Lincolnshire iron were not entertained for de- 
liveries within two months, and some salesmen of these brands 
announced that they do not see any reasonable prospect of com- 
mencing further deliveries before December or January next, 
without causing inconvenience to people who have bought and 
await supplies. 

Engineers and others who require ooneer are quoted £75 17s, 6d. 
for standard metal, which is about 2s. 6d. higher than a fortnight 
ago, but £1 23, 6d. per ton easier than this time a month ago, 
Stocks continue to os drawn upon, the visible supply of copper 
having fallen off between 2000 and 3000 tons, compared with 
about a fortnight ago, English and French stocks being now 
estimated at some 20,600 tons. In continuation of the policy of 


seeking to influence the market, United States producers are 
debi with the intention of selling only to consumers and 
exporters, 


e outbreak of war with the Transvaal, whilst paralysing 
general trade with that country, has stimulated the demand for 
various manufactured products turned out in the Birmingham 
hardware factories for South Africa, and shipments to the Cape 
have been on a rather large scale this week. The demand has 
been chiefly for steel and iron axles and wagon ironwork, Xe, 
Most of the war material, of course, is supplied from the Govern- 
ment stores and depts, but there are a good many miscellaneous 
articles for which our colonists are dependent upon merchants. 
Metal rollers and tube drawersare for the most part well employed, 
and the demand for high conductivity wire for re po pur- 
poses continues undiminished. There is some scarcity of employ- 
ment apparently in the cased tube branch. Makers of axletrees, 
springs, cart arms, &c., who have this week advanced their prices 
again by from 5 per cent. to 10 per cent., continue very busy on 
home and foreign orders. 

Tidings have been received in the Midlands with much regret of 
the death of Mr. H. Y. Castner, of the well-known Castner 
aluminium process. A number of eminent scientists, including Sir 
Henry Roscoe, were interested with Mr. Castner in the works at 
Oldbury. He also turned his attention to the manufacturing of 
sodium, and invented a process which has been largely instrumental 
in cheapening the production of cyanide, which is now much used 
for gold extraction. Mr. Castner came to England originally from 
the United States. He died in New York on his way back to 
Eogland after a journey to Florida undertaken for his health. 

ogineers and machinists and iron and steel manufacturers and 
merchants receive with the greatest satisfaction the latest mail 
advices from Australia, giving details of the progress of the trade 
revival in the Colonies there. It is hoped that orders may reach 
this district in connection with the construction of a new railway 
from Dubbs to Coonable in New South Wales, which has been 
practically decided upon, The length of the railway will be 
ninety-three miles, and the estimated cost is £207,285. The 
Public Works Committee, who have that line in hand, also 
recommend another line, namely, from Mudgee in the direction of 
Dunedoo and Caigan. Both these lines will be of immense 
importance in opening up a naturally rich portion of the colony, 
and one which has hitherto been only very partially developed. 
The Midland engineering and allied trades will P ge er also 
derive some advantage, directly or indirectly, from the decision of 
the Government of Victoria to expend £300,000 upon some 
interesting public works, including various defence works, Gippsland 
Lake entrance, workshops at the Melbourne Working Men's 
College, switchboards for telephone exchanges, a new light at 
Point Lonsdale, and repairs to jetties and public buildings. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A steady strengthening of the position not only 
throughout the iron trade, but in other allied branches of industry 
in this district, is very noticeable, and is producing increased confi- 
dence in the future, with necessarily less disposition to undersell 
for forward delivery. The fact that the market was not apprect- 
ably affected by the recent advances in the bank rate, and that it 
does not appear to be in any way disturbed 7 the Transvaal war 
complications, may be taken as evidence of the thoroughly sound 
condition of trade. Business, indeed, is showing more activity; 

rices are tending strongly A ney with both makers and manu- 
confident that still rates will be year. 
Amongst engineers the outlook for the ensuing year isa regarded 
with every confidence, and here and there where indications 0 
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down were noticeable new work has been recently 
sachent erward more freely, and the prospects are that some- 
thi like the present exce’ tional activity may be maintained for 
nagsiderable time forward, and more than probably over the 
whole of the ensuing twelve months, : 
A strong tone again characterised the iron market at Man- 
hester on uesday, both in raw and finished material, the latter 
ially showing a continued decided hardening tendency, For 
i iron there is a moderately good inquiry, and although many 
Pe chants complain that they are securing but a limited amount 
one business, makers mostly have been selling freely, and are 
stiffening up in their prices. Lancashire No, 3 foundry remains at 
778 6d., less 24, but Lincolnshire and Derbyshire makers have put 
‘ip their prices, 723. 6d. net cash being now the average quotation 
f Lincolnshire, and 77s. 6d, for Derbyshire foundry, delivered 


for 

ter. Forge qualities average about 71s. 2d. for 
Loan aren net a and 733. for Lancashire, less 2}, delivered 
Warrington. Middlesbrough continues to harden steadily, and 


763, 10d. net, delivered by rail Manchester, is about the minimum 
naka rs’ quotations for foundry qualities. Scotch iron 
remains about stationary, 78. 6d. to 78s. net being still quoted for 
Eglinton and Ley tary delivered Manchester docks, with 77s. 
about an average figure for American brands. 

For all descriptions of finished iron an active inquiry is reported, 
and although no further official advance in prices has taken place 
beyond that noted last week, local bar makers are quoting 2s. 6d. 
to ds, above the minimum bases, £8 17s. 6d. to £9 being about the 

neral figures for Lancashire bars, with North Staffordshire still 
quoted £9, delivered here. Sheets and hoops are without alteration, 
but very firm at full rates, sheets being quoted about £10 2s, 6d. to 
£10 53, and hoops £9 7s. 64. for random to £9 12s. 6d. for special 
cut lengths, delivered Manchester district, and 2s, 6d. less for ship- 


ent. 
= In the steel trade raw material is without quotable change, 
87s. 6d, to 88s, 6d., less 25, being still about makers’ price for No. 3 
foundry, delivered here. For other descriptions of material, how- 
ever, prices show a mg upward tendency. Local makers are not 
quoting under £6 12s, 6d. net for billets, and are practically out 
of the market ; for steel bars they have put up their quotations 
to £9 per ton, but this simply means they have really nothing to 
offer, as this price would not be obtainable in the open pare, Be 
£8 15s. to £8 17s, 6d. being about the maximum even for special 
qualities, whilst boiler plates remain at about £9 7s. 6d. to 
£9 12s, 6d., delivered in this district, with, however, makers 
scarcely in a position to book new business for delivery this year. 

I hear from a usually well-informed source that a combination 
in the spelter trade is in contemplation. Spelter, like other 
material, has shared in the exceptional prosperity that has come 
over the engineering and iron trade, and there has already been a 
considerable advance in prices, but I need scarcely add that in the 
event of manufacturers of spelter combining together another 
upward move will almost inevitably follow. 

The Manchester Association of Engineers held its opening 
sessional meeting on Saturday last, and there was a good attendance 
of members, In the afternoon a visit was paid to the new Victoria 
Works of Messrs, Kendall and Gent, at Belle Vue, where the 
party, which numbered nearly 200, was received by Messrs, Dixon 
and Baldwin, the heads of thefirm. The chief feature of these new 
works is that they are driven entirely by electric motors, whilst the 
grey throughout is also by electricity ; but as a full description 
of the establishment has already been given in THE ENGINEER, I 
need only add that the visit was one of Fy interest to the 
members, Returning to the Grand Hotel, the members 
sat down to tea, after which a very —S social evening 
was spent, The president, Mr. Henry Webb, in a few opening 
remarks, referred to the very excellent programme of papers that 
had been prepared for the ensuing session, and expressed the hope 
that they might see a similarly good attendance at the forthcoming 
meetings as they had on that occasion. They were not a mush- 
room society—that was their forty-fourth anniversary—and he was 
glad to see that the opening meeting of the session had begun so 
well, They had that day paid a very interesting visit to one of 
the most modern engineering shops in the country, and whilst 
thanking Messrs, Kendall and Gent for their kindness in throwing 
open the works for inspection, they most heartily wished them 
every prosperity in their new enterprise. Afterwards a very ex- 
cellent entertainment was provided by Mr. J. F. L, Crosland and 
several gentlemen of the Arts Club. 

For all descriptions of fuel an exceptionally active demand con- 
tinues to be reported, and all the resources of the collieries are 
being taxed to the utmost to keep up with deliveries. Notwith- 
standing, however, full time is being worked and that at every 
pit as much coal is being wound as possible, the output is barely 
meeting requirements, and stocks, already excessively low for 
the time of the year, go on decreasing. With the trade 
in this condition it is not surprising the question of prices should 
be again brought under consideration, and at a meeting held in 
Liverpool on Monday it was strongly urged that a further advance 
of 10d. per ton upon both round coal and engine fuel should be 
put in force with the close of the month. No definite decision was 
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apptvation at the earliest possible date. It may be added that 
e advance of 2} per cent, that has already been conceded brings 
the wages to 40 per cent. above those paid in 1888, and they are 
equal to the highest point they have ever reached, so that if a 
further advance of 5 per cent. is ted—which is not at all im- 
robable—wages will touch a higher point than has ever before 
n known in the coal trade of the district. I may add that 
although the advance of 2} per cent. to the miners under the 
Conciliation Board agreement did not apply to the surfacemen, 
the coalowners have concedcd them an increase of 3d, per day, 
and to underground datelers 1d. per day. 

Makers of best foundry coke still hold back from any official 
advance in their quoted prices, which remain at about 26s, to 27s, 
at the ovens ; but they report a demand considerably in excess of 
the production, and are being compelled te decline a considerable 
quantity of new business that is offering. In furnace cokes there 
has been some hardening up on recent quotations, good qualities 
fetching from 20s. to 21s, at the ovens. 

Barrow.—The hematite pig iron trade shows marked steadiness 
at a time when it was feared the effect of the Transvaal war 
would be to depress business, and i so as some large 
African orders are engaging the attention of local makers either 
of steel or of iron, but the reverse is the fact, and the market 
shows increased firmness, while a good business is being done at 
higher prices. Makers quote 77s. 6d. per ton for mixed Bessemer 
numbers, net f.o.b., and warrant sellers are at 74s. 94d., buyers 
1d. less. The output of the district is very steadily maintained, 
with forty-six furnaces in blast, as compared with forty-one in the 
corresponding week of last year. Stocks of warrants have been 
decreased by 205 tons, and now stand at 231,051 tons, 

Iron ore sells well, and even the lower grade qualities find a 

better market than was the facta short time ago. Good average 
qualities areat from 14s, to 15s. per ton net at mines, and best 
sorts are at 18s, per ton. Spanish sorts are at higher prices, 18s. 
being the rate for ordinary sorts net cash delivered at West Coast 
ports, 
Steel makers are enjoying a very brisk trade, and business shows 
no disposition to fall off. The demand for heavy rails is well 
maintained, and orders are very fully held by makers, The out- 
put is kept at its maximum, and the orders are largely on home 
and colonial account, with some foreign businessincluded. £6 15s, 
is the current value of heavy rails, and light sections are at £7 15s., 
tram sections are in good demand, and orders are well held for 
billets, hoops, tin bars, and merchant qualities of steel generally. 
A very large trade is being done in heavy steel castings, The out- 
look in the steel trade is very satisfactory. 

Shipbuilders and marine engineers report no new orders, but are 
tendering for some important contracts; and it is probable, from 
present appearances, there will be a large business done ere long in 
the mercantile marine, as well as in warship construction. 

The coal and coke trades are very briskly employed, and fuller 
prices are ruling for coal, which is now quoted at 14s, to 15s. per 
ton for ordinary steam qualities. 

The shipments of iron during last week reached 13,990 tons, and 
steel 9624 tons ; an increase ip iron of 5455 tons, and in steel a 
decrease of 6613 tons. Up to date the exports of iron have been 
398,360 tons, and of steel 391,421 tons; a decrease in iron of 
24,816 tons, and in ste2l a decrease of 46,797 tons, 
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(From our own Correspondent.) 
TRADE continues brisk in the Barnsley district and generally 
throughout the South Yorkshire coalfield. The fear that some 
men would have been out of eye through disputes at 
local pits has now been dissipated, the differences having either 
been arranged or in course of arrangement. Values keep excep- 
tionally firm, and demand is quite equal to the output, even at the 
high rates now obtaining. A good business is doing in house coal 
for London with the Eastern Counties, and on local account. The 
higher prices imposed have caused more attention to be turned 
again to the secondary es of fuel. Best silkstones are making 
at present from 11s, to 11s. 6d. sg ton ; ordinary from 9s, 6d. per 
ton ; Barnsley house, 10s, to 11s. per ton; seconds, from 9s. per 
ton. For steam coal the call is still satisfactory, a feature of that 
branch being the increasing trade done by Derbyshire. Barnsley 
hards make from 9s, 6d. to 10s. 6d. per ton ; seconds, from 8s, 6d. 
rton. Gas coal is being largely delivered on contract account. 
ngine fuel, partly from animated trade and partly from the 
demands for coke productions is not supplied readily enough to 
meet market demands, Nuts are quoted at 8s, to 8s, 6d. per ton, 
screened slack, from 5s, 6d. per ton; pit slack, from 4s, 6d. per 
ton, For coke, 17s. to 20s. per ton is easily obtainable in the open 
market, and the full output of the ovens finds a ready sale. 

The official return of coal taken from Yorkshire to Hull during 
September shows that although the volume of trade has been well 
maintained, it has not surpassed the weight of business done in 
September of 1898. It has to be remembered, however, that a 


come to at this meeting, but it serves to show what is the tendency 
of the market, and in face of the movement amongst the miners 
for a further advance in wagesof five per cent. with the commence- 
ment of next year, it is certain that if prices are not advanced with 
the close of the present month some substantial upward move will 
not be much longer delayed. 

The better qualities of round coal move away freely at full rates, 
for house-fire purposes, whilst the lower descriptions continue in 
pats request for steam and forge purposes ; and as collieries 

ve now no surplus supplies on their hands from the house-coal 
trade, the quantity of steam and forge coal offering in the market 
is sufficient to meet the present exceptional requirements for iron- 
making and other aeons requirements, Prices are conse- 
quently exceedingly strong at the full list rates, with a decided 
tendency to harden, and 10s. at the pit would represent about the 
minimum fi for ordinary qualities of steam and forge coals. 
With regard to engine fuel the position is perhaps even still more 
exceptional ; notwithstanding the considerably enlarged produc- 
tion of slack as a necessary result of the increased demand for 
house-fire qualities of coal, the supplies of engine fuel continue 
short to meet the inquiries that come upon the market, and 
consumers are experiencing considerable difficulty in cover- 
ing their requirements, whilst on forward contracts they 
are having to pay advances in some instances quite 75 to 100 per 
cent, above the rates that were being got at this time last year, 
slack, which could be bought without Sifficult at 3s. 9d. on’ con- 
tract twelve months ago, being now quoted 6s, 6d. to 7s., whilst 
slack which was averaging about 4s, is now 7s. 6d. for contract. 

€ general advance now being got over last year’s contract rates 
ranges from 3s. to 3s, 6d. per ton. Current rates remain very 
firm at 5s. 6d. to 6s, for common, 6s, 6d. to 7s, for good medium, 
to 7s, 6d, for best qualities at the pit mouth. 

The d for shipments is fairly good, but there has been 
rather a scarcity of vessels recently. This, however, has been 
more than counterbalanced by the shortness of supplies offering 
at the ports on the Mersey, — Lancashire collieries being so 
Pressed with the inland demand that they have nothing at all to 
offer for shipment, Prices are firm at about recent quotations, 
ie ee 10s, to 10s, 6d. for ordinary steam coal, and from 

S. 6d. upwards for better qualities, suitable for house-fire pur- 
Poth delivered ports on Mersey, or Manchester Ship Canal. 

on © miners in the Lancashire district have, during the past fort- 
ie t, had under consideration the question of a further advance 
Hehe beyond the 24 per cent. that has just been conceded. 
ighteen branches of the Lancashire Miners’ Federation have 
mane resolutions to the effect that the state of trade in the coal- 
aon pmo warrants an application for a further 5 per cent. 
S a allow by the terms of the Conciliation Board arrange- 
Groat and it has been decided that the Miners’ Federation of 
Britain shall be called together to arrange for making such 


year ago there was an exceptionally large trade, owing to thestrike 
in the Welsh coalfield. Thisyear the September business is entirely 
due to the ordinary demands of the market mag | been greatly 
exceeded, as the countries formerly supplied from Wales are again 
ja Paap by that coalfield. The capacity of the district has 
also been greatly increased ; new collieries have been opened out, 
while at several other collieries coal is being drawn from two shafts 
where a # pug ago only one was being used. The total weight 
forwarded to Hull last month was 342,224 tons, as against 336,012 
tons in the corresponding month of last year. For the nine com- 
pleted months the weight sent to Hull has been 2,647,756 tons, as 
against 2,514,384 tons in the corresponding period of last year. 
There is thus an increase of rather less than 2 per cent. on the 
month, and about 5 per cent. on the ninemonths. To foreign coun- 
tries there was sent last month a weight of 197,879 tons, against 
212,241 tons, a decrease of 14,362 tons. For the nine months the 
weight was 1,350,897 tons, as compared with 1,244,682, tons an 
increase of 106,215 tons. The diminution in exports during last 
month is owing to the loss of the abnormal eats. caused by the 
closure of the Welsh coalfield. With regard to the nine months, 
the increase is almost entirely due to the falling-off in the North 
Russian market, to which only 42,692 tons were sent last month. 
Sweden, on the other hand, took 66,063, tons against 25,946 tons ; 
Holland, 15,432 tons, against 13,482 tons ; Germany, Egypt, Den- 
mark, and France all showed _— decreases. Denaby and Cadeby 
Main, as usual, did the largest business with the great Yorkshire 


port. 

The brisk business in America is having a good effect upon local 
trade. It has entirely shut off competition in the home country, 
while in Canada, Australia, and several other colonies, the United 
States manufacturers have ceased to be such keen rivals, owing to 
the heavy demands in their own country. This keeping of 
American ape in American centres has had the effect of bringing 
considerable orders for steel to Sheffield from Canadian and other 
quarters, Several of the houses in the Swedish steel trade have 
intimated to their customers that all quotations are. now with- 
drawn in consequence of the advanced prices they have to pay for 
raw material. e difficulty of getting sufficient values to com- 

nsate for increased cost of production is a very serious one, and 
is now being tackled in earnest, 

A very large weight of work is at present being done in the 
rolling mills, tilts, and forges, where arrears are now accumulating. 
The rolling mill owners, owing to the advance in fuel, have raised 
their prices another 5 per cent., which, it is stated, will not quite 
suffice to meet the extra cost of coal. Much complaint is heard of 
the indifferent way in which the men work. Several employers 


state that less work is being turned out now than formerly, and 
their — is that the 

higher 

todo, 


ter the volume of work and the 


e prices paid for it the less the workmen appear dis 


Several Sheffield manufacturers and others who had members of 
the Army Reserve in their employment have intimated that. their 
places will be retained for the soldiers on their return, and that 
their wives will receive half-pay during their husbands’ absence. 
The Lord Mayor and the Master Cutler have issued a joint appeal 
in favour of the reservists, and intimate that they will initiate a 
public fund for the soldiers’ families if they find it needful. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

In all branches of the iron and allied industries of this district 
business has been active and satisfactory, and has not been in the 
least checked by the actual outbreak of war in South Africa ; in 
fact, traders practically ignore this, as it is not likely to affect our 
commerce at all. Opinion is as sanguine as ever with regard to 
the prospects of next year, it being believed that 1900 will be quite 
as good a period as 1899 has been. Indications of this belief are 
shown by the fact that consumers are endeavouring to buy largely 
for next half year’s delivery, and important merchant firms on the 
Continent are making offers for iron to be delivered over the whole 
of next year. This week there have been considerable sales of 
No. 3 Cleveland G.M.B. pig iron, but they have been nearly all 
for execution next year. They could have sold heavily for delivery 
between this and the end of the year, but, as a matter of fact, 
producers will have no iron which they can sell for delivery 
during the next two months, seeing that practically all that 
will be produced is already ordered. No doubt can be entertained 
with respect to the scarcity of all kinds of pig iron in this district, 
and most makers are behind with the execution of their contracts. 
One of the leading firms is said to have been 1500 tons short last 
month in deliveries, this being partly due to the irregular work- 
ing of their furnaces—a circumstance which was not counted 
upon when the contracts were made. The production is not equal 
to the demands, and cannot readily be increased, owing to the 
dearth of materials, and especially of coke. 

Cleveland iron prices, as compared with Scotch, are relatively 
high, and it is cheaper now for the Scotch founder to buy Scotch 
pigiron. This is causing a considerable decrease in Cleveland’s 
trade with Scotland, 14 per cent. less having been sent this month 
than in October last year, and 37 per cent. less than in the corre- 
sponding month in the — year. Cleveland iron, in a normal 
state of trade, is quoted from 4s. to 5s. per ton below Scotch, that 
being what it costs to deliver it to the Scotch founder on equal 
terms with Scotch pig iron, but now the difference is under ls., 
and it is not surprising that trade with Scotland should have fallen 
off. Nevertheless, the total shipments of pig iron from Cleveland 


“have not only not declined, but are considerably in excess of those 


of any previous year, this being on account of increased deliveries 
to the Continent. The decrease to Scotland is not disquieting to 
makers, because the business with the Continent is considerably 
more profitable, seeing that they can get 3s. or 4s. per ton more 
than if they sent the iron to the north of the Tweed. They 
naturally sell in the market where they can secure the best prices, 
and they can get more orders from the Continent than they are 
able to take. There is great pressure for deliveries oversea, as the 
northern navigation season is drawing towards a close. When 
winter arrives the Cleveland makers will have to look to Scotland 
for more business, and the difference in price will then become a 
matter of more concern, 

The price quoted and realised this week for No. 3 Cleveland 
G.M.B. pig iron has mostly been 69s. per ton, which is the best 
figure that has been reported since July. The position of makers 
is undoubtedly very strong, and they are not disposed to reduce 
their prices for next year, especially with good prospects before 
them. The lower qualities of pig iron are also advanced in value, 
but they are still relatively cheaper by 2s. to 3s. per ton than 
No. 3, and this notwithstanding their scarcity. No, 4 foundry is 
quoted at 67s. 6d., and grey forge at 66s. 

The dearth of East Coast hematite pig iron is as great as ever, 
and it would be difficult to place even a small order where delivery 
is called for this year. Nothing less than 76s. per ton is accepted 
for mixed numbers for either this or next year, and not much can 
be had at that. The decreasing stocks of hematite iron on the 
West Coast, the almost total exhaustion of stocks here, and the 
increasing prices of ore and coke, all tend to strengthen the market 
for hematite. Rubio ore has this week been raised to 18s. 6d. per 
ton, delivered at the wharves in this district, as the rates of freight 
from Bilbao have been advanced, and besides this the Spanish 
mineowners are putting up their prices, for they are asking 11s. 
to lls. 6d. f.o.b. Bilbao, and that without giving any guarantee as 
to the quality of the ore, whereas the merchant on this side sells 
at prices that yield frequently no profit, and yet must give a 
guarantees. 

The Cleveland ironstone miners have agreed to accept the 17} 
per cent. advance in wages offered to them last week by their em- 

loyers, the arrangement to continue in force until April next, 

his means that the masters are paying wages on a scale which 
means a realised price for No. 3 of 66s. per ton, whereas the last 
ascertainment showed that it was 10s. less than that. 

The exports of pig iron from the Cleveland district this month 
have reached 63,836 tons, as compared with 63,591 tons last month, 
and 39,732 tons in October, 1898, to 18th. On Monday alone there 
was an export of over 13,000 tons, of which 10,000 tons were sent 
to the Continent. The stock of Cleveland pig iron in Connal’s 
warrant stores on Wednesday night was 89,341 tons, a decrease for 
the month of 4789 tons, while the stock of hematite was 12,953 
tons—decrease for month, 1200 tons, 

Mr. C. E,. Muller, who for more than thirty years has carried 
on an important iron merchazt business chiefly with the Continent, 
and who for twenty years has acted as German consul for the Tees 
ports and Whitby, has resigned this appointment, and for his 
services has been decorated by the Emperor of Germany with the 
Kronen order. Mr. Franz Rohtkens succeeds him as consul. 

The finished iron and steel industries were never brisker than 
they are at present, and most manufacturers complain about there 
being too much work offering. They cannot cope with what they 
have on their books, for few of them are fully abreast of their 
contracts. In some branches prices have been advanced this week. 
Thus iron and steel ship angles have been raised to £7 10s. per 
ton, iron being fully as dear as steel; steel ship plates are at 
£7 12s. 6d.; iron ship plates, £7 10s.; steel boiler plates, £9, all 
less 24 per cent. f.o.t. Very few plate makers are in a position 
to take orders for boiler plates, their contracts for ship plates 
being so pressing. Common iron bars are firm at £8, best bars at 
£8 10s., and best best bars at £9 103., less 25 per cent. An im- 
proved business is being done in heavy steel rails on export account, 
and makers are asking £6 15s. net at works. For steel railway 
sleepers the price is £7 10s. at works, 

The shipbuilding and engineering industries continue in all 
respects satisfactory. Most firms find a difficulty in keeping pace 
with the demand, on account of the irregular working of their men, 
The chairman of Palmer’s Shipbuilding and Iron Company—Mr, 
Charles McLaren, M.P.—at the annual meeting of that company, 
asserted that the men were actually losing on an average 28 per 
cent. of the time they might work. This is disputed by the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, which argues 
that more than one-half of the time lost is due to causes beyond 
the men’s control. Much of the work is done by piece, and the 
men are suspended when their special job is done until another is 
ready. Men have often to wait for materials ; others have to stop 
owing to the absence of a helper or a rivet boy, &c. Where the men 
are working on piece, it is asserted, the officials do not take so much 
trouble to find them constant employmentas they would if they were 
day men. Nevertheless it is acknowledged that a good deal of 
time is lost by the men. This delays seriously the execution of 
contracts. It is now reported that the directors of Robert Stephen- 
son and Co., Limited, have definitely decided to transfer their 
locomotive business to Darlington ; but they wil! concentrate their 
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marine engineering business at their Hebburn shipyard, where 
there is plenty of room for expansion and development, and where 
a graving aa 700ft. long is Pro to be constructed. 

e coal trade shows considerable improvement this week, and 
all branches must be reported brisk. The slackness which has 
characterised the steam coal business for the last few weeks has 
given place to considerable activity, and the prices have been put 
up, best being now at lls. f.o.b., and small at 7s. 6d. for early 
delivery ; and next year best are quoted at lls. 6d. Gas coals are 
firm at lls. f.o.b., and owners are not prepared to sell under that, 
as they have excellent orders on hand. The demand for shipment 
is so pressing that c.almasters cannot well satisfy it, and terms 
have become so long/that some charterers have to pay demurrage 
to the steamsbip owners. There is a large demand for bunker 
coals, Blast furnace coke is dearer, 21s. 9d. per ton at the furnaces 
being asked for medium qualities. The Durham colliers have 

reed with the employers on the question of the re-establishment 
of the Conciliation Board, which was suspended in 1896, after less 
than a year’s trial. Mr. Moses Hobson, manager of the Thildon 
Lodge Colliery, has been appointed assistant general — of 
the whole of Bolckow, Vaughan, and Co.'s collieries. Mr. J. 
Loverick, who for a long period has been manager of the Black 
Prince and West Thornley collieries, has been appointed manager 
of the Weardale Company’s Thornley, Ludworth, and Wheatley 
Hill collieries. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a comparatively quiet fecling in the pig iron 
warrant market this week. There has been very little speculative 
business, and the demand on part of consumers has been slow. 
The market has thus lacked support, and there has, on the whole, 
been a rather weaker tendency in prices, Business has been done 
in Scotch warrants from 69s. 7d. to 69s. 1ld. cash, and 693, 114d. 
to 70s. 4d. one month. There have been transactions in Cleveland 
warrants at 683. 9d. to 683. 114d. cash, 68s. 84d. seven days, and 
693. 24d. to 69s. 4d. one month. Cumberland hematite warrants 
have sold from 74s. 8d. to 75s. cash, 75s, six days, and 75s. to 
75s. 4d. one month. 

Since last report four furnaces, which had been out for a week 
or two at Carnbroe have been re-lighted, and are producing ordi- 
nary pig iron, There are now 39 furnaces making hematite, 39 
ordinary, and four basic iron, the total of 82 thus blowing in Scot- 
land, comparing with 78 in the preceding week, and 82 in the corre- 
sponding week of last year. 

The prices of Scotch makers’ iron are as follows :—Govan, f.o.b. 
at Glasgow, No. 1, 71s.; No. 3, 70s.; Monkland, No. 1, unobtain- 
able; No. 3, 71s.; Carnbroe and Wishaw, Nos. 1, 76s.; Nos. 3, 
71s. 6d.; Clyde, No. 1, 79s. 6d.; No. 3, 763.; Calder, No. 1, 
80s.; No. 3, 76s.; Summerlee, No. 1, 82s. 6d.; No. 3, 77s. 6d.; 
Gartsherrie, No. 1, 803. 6d.; No. 3, 77s.; Coltness, No. 1, 86s.; 
No. 3, 78s.; Glengarnock at Ardrossan, No. 1, 80s.; No. 3, 74s.; 
Eglinton at Ardrossan or Troon and Da)mellington at Ayr, Nos. 1, 
75s.; Nos. 3, 77s.; Shotts at Leith, No. 1, 83s. 6d.; No. 3, 
77s. 6d.; Carron at Grangemouth, No. 1, 81s.; No. 3, 76s. per ton. 

The demand for Scotch-made hematite pig is large and steady, 
and merchants quote 81s, per ton for delivery in railway trucks at 
the steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8132 tons, compared with 7465 in the corresponding 
week of last year. This is the largest week of shipment that has 
taken place for a long time. The consumption at home is at the 
same time heavy, and it is understood that the whole of the pro- 
duction is goirg into immediate consumption. In addition to this 
the reduction of stocks is becoming more rapid and extensive. 
The stock in the Glasgow warrant stores shows a reduction this 
— of 2718 tons, and is now 31,638 tons less than at the beginning 
of the year. 

The ‘Gnished iron and steel trades continue fully employed. 
There is great activity in the steel branches, most of the works 
being in full operation day and night. Prices of both iron and 
steel manufactures are firm. The engineering trades are, if any- 
thing, busier than before. 

The North British Railway Company has been giving out 
important contracts for tank engines. It is reported that an 
pe for twenty of these engines has been placed with Neilson, 
Reid, and Co., of Hyde Park Locomotive Works, and a similar 
number with Sharp, Stewart, and Co., of the Atlas Locomotive 
Works, Glasgow. 

The Tramways Committee of the Corporation of Glasgow has 

to accept the offer of the National Conduit and Cable 
Company, of London, for laying the underground service wires 
in connection with the extension of the electric tramways. The 
Committee has also recommended the Town Council to accept the 
offer of Ritter, Conley, and Co., of Pittsburgh, to supply the 
steel work required for the new electric power station at Port 
Dundas, the amount of the tender being £25,000. There were 
three British offers of £32,484, £35,085, and £39,650 respectively. 
It was likewise to recommend the acceptance of the offer 
of the Clayton Manufacturing Company, of Manchester, to supply 
two electric cranes. 

The Scottish coal trade has assumed a firmer t, The 
demand on the part of household consumers at home i been in- 
creasing with the advance of the season, and the pressure for 
delivery has been such that coalmasters have this week raised their 
prices 6d. to 9d. per ton. The demand for manufacturing pur- 

is very heavy. There has also been a marked improvement 
in the amount of the coal shipment, the total clearances at the 
Scottish ports in the past week reaching 194,817 tons, compared 
with 143,527 in the preceding week, and 202,619 in the correspond- 
ing week of last year. The requirements of the public works are 
extremely large. There has been a scarcity of handy steamers for 
shipment. It is reported that an English firm has sold a dozen 
cargoes of Scotch coal for shipment to Genoa over next year at 
18s, 9d.c.i.f. per ton. The prices f.o.b, at Glasgow are unchanged, 
but with a firmer tendency. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue colliers are indicating a more peaceful line. A strong wish 
prevails that all should be members of the Federation, but coercive 
measures are not advised. On Monday, delegates representing 
31,000 members met at the Rhondda monthly meeting, when 
various matters were discussed. The first subject was that of 
arrears, and it was decided to enforce the rule regarding this 
point. A keen discussion followed about, the non-unionists, some 
advocating the adoption of extreme measures. In the end it was 

to defer action for a month, and see what peaceful measures 
would yield. Ultimately, it may be inferred, the policy will be a 
severe one, In the matter of the Explosives Order, several dele- 
gates admitted that they did not understand their duties, and 
the meeting decided that all workmen, in obedience to the terms 
of the Order, should refrain from touching the detonators, the 
instructions implying the appointment of an officia) for the work. 
The concluding topic was as significant as any, ‘‘ whether the 2d, 
i back in the lodges belonged, or not, to the Federation.” 
he steam coal trade continues in a buoyant condition, The 
leading coal depéts are being well cared for. Port Said received 
two cargoes, amounting to 10,300 tons, this week. It has also been 
arranged for 5000 tons to be sent to Durban and Port Elizabeth. 
On Tuesday 5000 tons left Cardiff for Cape Town. The demand 
for steam coal at Cardiff of late has been in excess of supply, and 
it is tolerably understood on ’Change that an advance of prices is 
close at hand. Last week there was an advance in home coal 
prices, and the demand since has been so vigorous that higher 
figures are certain, All kinds are in fair request—small steam and 


both large and small semi-bituminous, Swansea is suffering from 
deficient tonnage. Newport is busy. Latest quotations, Cardiff, 
are as follows :—Best steam, 13s, 6d. to 14s.; seconds, 12s, 9d, to 
13s.; best drys, 123, 9d. to 13s.; seconds, 12s. to 12s, 3d.; special 
smalls, 7s. 94. to 8s.; best ordinaries, 7s, to 7s. 3d.; seconds and 
other inferior sorts, from 63. 9d.; best Monmouthshire large, for 
Cardiff shipment, 13s, to 13s. 3d.; seconds, 11s, 9d. to 12s.; best 
household, 13s. 6d. to 14s.; No. 3 Rhondda, 13s, 6d. to 13s, 9d.; 
brush, 12s, to 12s, 3d.; small, 10s, 6d. to 103. 9d.; No. 2 Rhondda, 
10s. 8d. to 10s. 6d.; through, 83s. 6d. to 9s.; small, from 7s. 
Swansea prices: Anthracite, 14s, 6d. to 15s.; seconds, 12s. 6d. to 
13s. 6d.; ordinary large, lls. to lls. 6d.; small rubbly culm, 
5s. 6d. to 5s. 9d.; steam, 12s. 6d. to 13s. 6d.; seconds, 11s, 6d. to 
123.; bunkers, 93. 6d. to 93. 9d.; small, 83. 6d. to 9s. Bituminous: 
No.j3 Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, lls. 6d. to 
12s. 3d.; through, 103. to 10s, 6d.; small, 8s. 6d. to 9s., all 
delivered Swansea f.o.b.; cash thirty days, less 24. 

Patent fuel is brisk. Swansea again exceeded 10,000 tons in 
shipment. In proof of the improved character of the industry 
there has been an increased import of pitch, Preston and Queens- 
ferry despatching quantities to Swansea, and Plymouth to Cardiff. 
Both Swansea and Newport are exporting largely to French ports, 
and Cardiff to the West Indies and other destinations, Swansea 
prices are 12s, 6d. to 13s. Cardiff, 13s, 3d. to 13s. 9d. Coke 
prices are firm, demand strong, home and for shipment. Cardiff 
quotations :—Furnace, 24s. to 25s.; foundry, 27s. to 283s.; special, 
31s. to 32s. Swansea prices :—Furnace, 23s. to 24s.; foundry, 25s. 
to 27s. 6d. Pitwood, Cardiff, 18s. 6d. to 19s.; Swansea prices, 
19s, to 19s, 6d., into truck, net thirty days. I note that Welsh 
coke is commanding better figures than Middlesbrough, which 
is being quoted at 21s. 9d. 

Amongst the noticeable features of iron and steel imports into 
Wales during the past week were several shipments of scrap, 
25,212 tons of steel bars from Gefle, 74 Manchester to Newport, 
with thirty tons of copper ore and 170 tons of steel rails, also to 
Newport from Redbridge. Llanelly also indicated its enterprise 
by carrying a — of tin bars to Newport. Lilanelly steel 
output is now 1500 tons weekly. 

In all directions there is a good deal of vigour displayed in the 
iron and steel trade. Tredegar figured this week along with Ebbw 
Vale, Dowlais, and Cyfarthfa in the importation of iron ore from 
Bilbao, Pig iron has been coming in freely from Millom and 
Whitehaven, Swansea last week imported 1140 tons, and over 4000 
tons iron ore, 

Dowlais is now practically safe against the effects of drought, 
the water supplies from the heavy rains having enabled a re-start 
of all branches. During the drought some supplies were had 
from pits and wells, but the water was found detrimental to 
boilers. A new one of American design is to be placed forthwith. 
At Briton Ferry there is to be a new washing plant erected. The 
successful tender was that of Mr. Waters. A good supply of steel 
bars is now turned out in this district, At Swansea the great 
steamship the Knight Commander is shipping this week 1000 tons 
of copper bars, and a quantity of tin-plates for Baltimore. In the 
Swansea Valley the steel trade is very brisk. Two furnaces are in 
at Cwmfelin, fiveat Landore, one at Duffryn, tive at Upper Forest, 
and all at Pontardawe. Tin bars are scarce, and makers ia all 
directions are being pressed for deliveries. 

The output of hematite of the Swansea blast furnaces is well 
maintained, and the increase of work at the Mannesmann is shown 
by the putting on of two shifts daily. 

At Briton Ferry, Lianelly, Swansea, and in the Monmouthshire 
district a much better tone prevails in tin-plate, and nothing but a 
difficulty in procuring tonnage, ent at Swansea, has pre- 
vented large shipments, Trade has a healthy character, and there 
is not anxiety shown about the few points at variance in the arrange- 
ment of the 1874 list, to meet the new branches started since that 
date. The establishment of the Conciliation Board is regarded as 
a stride towards peaceful adjustment. Last week Swansea shipred 
45,869 boxes, and received from works 52,092 boxes, This week 
two vessels are loading for New York, and two for Russia, with 
several for Lisbon, Hamburg, France, &c. 

A strong impression prevailed on ‘Change, Swansea, this week 
that prices were on the up grade. It was commented upon that 
buyers in tin-plates were hanging back, expecting a possible droop, 
but authorities regard it as wiser to secure, if ible, at present 
quotations, Attendance on ’Change this week has been good, and 
marked by a more animated tone since the Birmingham quarterly 
meeting. Pig iron during the week has been firm ; the advance in 
bars, following Staffordshire, maintained. Closing prices generally 
were as follows :—Pig iron: Glasgow warrants, 69s. 10d. to 69s. 11d., 
cash buyers; Middlesbrough No. 3, 683. 10d., other numbers in pro- 
portion ; hematite warrants, 74s, 104d. for mixed numbers f.o.b. 
Cumberland, according to brand ; Welsh hematite, 82s. 6d.; Welsh 
bars, £8 15s. to £9 ; angles at usual extras. Sheet iron and steel 
advancing, £9 15s. to £10, with the usual extras for the highergauges. 
Steel rails, heavy, £6 10s. to £6 15s.; light, £7 103. to £8. Bes- 
semer steel, tin-plate bars, £6 5s. Siemens, best, £6 7s. 6d. 

Tin-plates : Bessemer steel cokes, 15s, 6d. to 15s. 9d. Siemens 
coke finish, 15s, 9d. to 16s.; ternes 28 by 20(C., 28s., 29s., to 
32s, 6d.; best charcoal, 15s. 6d., 16s. 6d., to 17s. 6d.; big sheets 
for gg 6ft. by 3ft. by 30 G. per ton f.o.t., £12 10s, to 
£13 10s., finished black plate, £12 to £12 103. Canadas, £10 to 
£10 23. 6d. Block tin, £144 17s. 6d. to £145. Lead, £16 5s, 
Spelter, £22 12s, 6d. Copper, Chili bars, £75 15s, to £76 2s, 6d. 
Silver, 26}4d. per ounce, 

Tron ore at Cardiff continues brisk, prices firm. Tafna, 153. 6d. 
to 15s, 9d.; Rubio, 16s, 9d. to 17s., Cardiff or Newport. Swansea 
prices per Naylor, Benson, and Co, are slightly different. Tafna 
quoted at 16s.; Rubio 17s, It may he of interest to note that in 
a slight respect Welsh ironmasters are better placed than Middles- 
brough, quotations there being 18s, 6d. for Rubio delivered. 

ficient water supply is arousing some degree of anxiety at 
Llanelly, and it is evident that in this and other quarters enlarged 
and properous industries must of necessity have fuller attention 
given to water requirements. The new reservoir at the top of 
the Aberdare Valley is expected to meet all demands, and the 
second at the Beacon for the Merthyr and Dowlais districts will 
meet the requirements of a great area. Newport in time will also 
be well placed by the Wentwood supply. ; 

There has been animportant coal find at Pontyewmmer, the 6ft. 
seam having been struck at the Victoria pit, Ffaldau, chiefly 
through the enterprise of Mr. W. Johnson, M.E. 

Mr. W. Knox, resident engineer at Cardiff Dowlais pit, one of 
the deepest collieries in Wales, has been appointed chief mechanical 
engineer to the Shelton Iron and Steel Company, Stoke-on-Trent, 
where I hear his services will be specially retained in superintend- 
ing ~ sinking of a shaft 950 yards, the deepest in the United 

gdom. 

Mr, J. Cecil Jones, who has been for ten years engineer to the 
Rhymney Works, has been appointed chief engineer to the Patent 
Shaft and Axletree Works, Wednesbury. Mr. Cristopher Kirk- 
house, who has passed a good apprenticeship in the ine and 
fitting shops at Cyfarthfa, left last week for the Uni States, 
his brother officials making him a valuable testimonial. 

The Clyde Trustees, incladin the chairman, Sir D. Richmond, 
paid a visit of inspection to the South Wales ports this week, noting 
the special features of each, and the new projects now bei 
= out, Tuesday was devoted to Barry, Port Talbot, an 

wansea, 


NOTES FROM GERMANY. 


(From our own Correspondent.) 
THROUGHOUT every department of the iron and steel trade 
activity continues exceedingly brisk, and all indications point to 
this activity being maintained for some time to come. There has 
not been any slackening off in demand since previous reports, 


though this is the time of the year when a quieter tone is begin- 


ning to be noticed in the iron business. But this year consumers 
and dealers do not hesitate to purchase as freely as in the sppi 
paying without questioning the raised prices that are fixed by the 
works. A tolerably active trade is likewise done on fore 
account, and the figures given below show that exports have been 
comparatively large, considering how very heavy inland consum 
tion has been this year. German ironmasters prudently try to 
satisfy their foreign consumers as much as possible, for they know 
but too well that when the hometradeshould again become dull the 
would have to find a market for their articles abroad, and i 
would then be a matter of some difficulty to regain old customers 
that had been neglected before. In the first two quarters of 1898 
the production of iron in Germany was 3,898,741 tons, of which 
828,17 tons, or 22°9 per cent, were exported, and in the first two 
quarters of this year 4,000,424 tons were produced, of which 
769,130 tons, or 19-2 per cent., were exported. 

Supplies in foreign ore, especially in the better qualities, arg 
heavy. For foundry pig an exceptionally strong demand comes in 
and output is raised as much as possible, but is hardly equal to con. 
sumption. Bars and girders meet with increasing inquiry ; in the 
last-named article a fair export trade is done, 

‘ a outlook in engineering and railway trades is decidedly 
right. 

In September of the present year shipments of coal from the 
Ruhr district amounted to 4,011,490 t., against 3,719,520. in the 
same month last year; in the Saar district, 592,560t., against 
570,260 t.; in Silesia, 1,525,980t., against 1,401,550 t., and in the 
three districts together 6,130,030 t. against 5,691,322t., which 
shows an increase of 7‘9 per cent. for the Ruhr district ; 3-7 per 
cent, for the Saar district ; and 89 per cent. for Silesia. ‘Total 
deliveries of coal and coke during the first nine months of present 
year were :—Forthe Ruhr district, 24,408,230 t., against 31,852,920t, 
for Silesia, 12,437,480t., against 11,499,400 t.; for the Saar district, 
5 205,820 t.,against 5,012,240 t.; and for the three districts together 
52,051,530 t., against 48,370,860 t. for the corresponding period of 
the year before. Increase against last year was, accordingly, 8 
per cent. for the Rhur district ; 8:2 per cent. for Silesia ; 3:9 per 
cent, ~— the Saar district ; and 7°6 per cent. for the three districts 

ether, 

he Austro-Hungary iron market has been a shade more quiet 
this week than last, but there is still a fairly good demand coming 
in, especially for girders and rails, and as the machine and wagon- 
building shops are almost without exception, briskly engaged, 
plates and sheets have, likewise, been in good call. Bars are 
rather quiet. Official quotations have not been altered since 
former letters. 

A large amount of fresh work is in hand throughout all branches 
of the Belgian iron industry, and a strong, steady tone is generally 
maintained. 

Satisfactory accounts continue to be received concerning demand 
and employment on the French iron market. Both the raw and 
the finished iron trades are active and prices strong. At a tender- 
ing for five first-class carriages, five second ditto, and six first and 
second-class carriages for the Berlin-Bukarest express, the French 
firm Desoues, David, and Co., in Patin, offering lowest, has secured 
the contract. These cars have to be delivered within the next 
fourteen months, free Bardujeni Station, the price for first-class 
cars being 95,C00f.; for second-class, 90,000f.; and for first and 
second, 92,0008. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and prices very firm. House coal 
in fair request, and prices firm. Steel and ironworks keep fully 
employed, and prices have an upward tendency. ‘Tin and copper 
are both slightly easier. Exports for week ending October 14th 
were :—Coal: Foreign, 51,870 tons; coastwise, 22,118 tons ; patent 
fuel, 4400 tons. Imports for week ending October 17th were :— 
Pig iron, 1025 tons; steel bars, 2542 tons; copper ore, 39 tons ; 
iron ore, 11,775 tons ; scrap, 460 tons; cement, 770 tons; pitwood, 
4595 tons ; one cargo of boards, 

Coal: Best steam, 12s. 9d. to 13s.; seconds, lls. 9d.; house 
coal, best, 133. 6d.; dock screenings, 8s. 6d.; colliery small, 7s, 9d. 
to 8s.; smiths’ coal, 93. Pig iron: Scotch warrants, 69s, 10d.; 
hematite warrants, 74s. 1ld. f.o.b, Cumberland ; Middlesbrough, 
No. 3, 68s, 1ld. prompt. Iron ore: Rubio, 16s. 9d. to 17s.; 
Tafna, 15s. 9d. to 163, Steel: Rails—heavy sections—£6 10s. to 
£6 15s.; light do., £7 15s. to £8 f.0.b.; Bessemer steel tin-plate 
bars, £6 5s.; Siemens steel tin-plate bars, £6 7s. 6d., all delivered 
in the district cash. Tin-plates: Bessemer steel, coke, 15s. 6d. to 
15s. 9d.; Siemens—coke finish—15s. 9d. to 16s, Pitwood: 19s, to 
19s. 6d. London Exchange Telegram: Copper, £75 10:.; Straits 
tin, £144. Freights steady. Tonnage rather scarce. 


TRADE AND Business ANNOUNCEMENTS.—St. Helens Corpora- 
tion have decided to extend their cooling plant to three times its 
present capacity. The Klein Engineering Company, Limited, 
have the execution of the work, and will rg A chimney coolers,— 
Mr. W. H. Taylor has removed from 69, Market-street, Man- 
chester, to Stephen’s-buildings, 62, Market-street.—Mr. Cuilbert- 
Martin has taken new premises at 9, Edmund’s-place, Aldersgate, 
E.C,—We learn that Mr. Archibald Campbell, of 28, Gray’s Inn- 
road, W.C., bas been appointed agent for G. B, Unsworth and 
Sons, Limited, of Derby, cable makers.—The business hitherto 
carried on at Stockwith-on-Trent, Gainsborough, under the name 


of Woods’ Patent Mills and Engineering Company, Limited, will . 


in future be styled Ernest Newell and Co., Limited. 

THe Raitway CLus,—The secretary of the newly-formed Rail- 
way Club has sent us a prospectus and code of rules, with the hope 
expressed that we would bring the institution before the notice of 
our readers. The objects of the club, we are informed, will be to 
facilitate the acquisition of any information whatever calculated 
to interest or instructits members, For these purposes it will seck 
to form a great organisation, having correspondents and repre- 
sentatives in every town in the kingdom, and a periodical journal 
containing club news, At certain centres it will seek to establish 
special meeting-places, to give access to railway and locomotive 
periodicals, literature, and drawings ; and to encourage lectures from 
recognised authorities, To be eligible for membership we under- 
stand that itis not essential that a person should be in any way con- 
nected with railway work. The hon, secretary of the club is Mr. 
J. Gairns, 118, Limehouse, London, 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers : John Moy- 
sey, to the Duke of Wellington, additional, to be detailed for duty 
in the Active; and William W. White. Staff Engineer: James 
Barber, to the Pembroke, additional, to be detailed for duty in the 
Apollo. Chief Engineers: Joseph N. Crowle, to the Karrakata ; 
Jasper W. A. Parrott, to the Pembroke for the Albatross ; Alex- 
ander Baker, to the Renown for the Ardent ; William W. Hard- 
wick, to the Rodney, additional for the Sheldrake ; Charles J. 
James, to the Pembroke, additional, to be detailed for duty in the 
Arethusa ; John S, Gibson-Sugars, to the l’embroke, additional, 
to be detailed for duty in the Pioneer ; John T. H. Ward, to the 
Pembroke, additional, to be detailed for duty in the Cossack. 
Engineers : Charles Banister, to the Pembroke, additional, to be 
detailed for duty in the Niger in lieu of a chief engineer ; Alfred 
T. P. Read, to the Tamar, additional, for charge of engineers 
reserve stores, and to assist the Inspector of Machinery at Hong- 
kong; Frank Davis, to the Tamar, additional, for charge of 
machinery of the Swift. Artificer Engineers: Thomas he 
to the Cockatrice ; Adolphus W. Sharpe, to the Rodney, additiona 
to the Sheldrake. Assistant Engineers: George H. Elgar, to the 
Vivid, supernumerary ; Thomas Pearce, to the Arethusa ; William 
8. Torrance, to the Probationary Assistant Engine 
Frank A. Butler, to the Arethusa, on commissioning ; Alfred E. 
E, Rayner, to the Hermes, 


- 
= 
| | 
| 


NS 


(ct. 20, 1899 


THE ENGINEER 


411 


ERING NOTES FROM SOUTH 
AFRICA. 


(From our own Oorrespondent.) 
JOHANNESBURG, 
ost important question of practica 
ngincering in Seath Africa has been of late the 
effect upon Transvaal gold mining of the 
threatened hostilities between the Republic 
and Great Britain. Happily, the difficulty 
would seem to have been settled on the side of 
common sense. In the event of war it would 
ecarcely be advisable to allow the 80,000 native 
Jaboarers employed on the mines to remain 
within the State, and for this reason alone the 
old output cannot be kept at anything like its 
dimensions. Bat the Government 
appears to be willing to co-operate with the 
mining companies in affording white miners 
every inducement to remain during the 
threatened struggle. It may therefore be hoped 
that there will be nothing like a general 
ralysis of an industry which represents at 
present the principal support of South African 
trade. It is probable that the unrest in the 
Transvaal may lead to an influx of white and 
black labour into Rhodesia, and a consequent 
stimulation of the mining industry of that 
ntry. 
“The exodus from the Rand produced by the 
war scare has served to illustrate the necessity 
for placing additional rolling stock upon the Cape 
Government railways. Over that line hundreds 
of the fugitives have had to be conveyed in cattle 
trucks, a mode of travelling which in a South 
African summer implies intolerable discomfort. 
The Natal Railway Department, on the other 
hand, has found no difficulty in supplying proper 
passenger accommodation for all travellers over 
its line. Yet the strain over the Natal route, as 
the shorter and cheaper way to the coast, has 
probably been greater than that upon the Cape 
line. 

A parliamentary paper just issued in the Cape 
Colony shows that over three millions sterling 
have still to be spent upon railway works 
authorised by legis!ation, This sum includes 
expenditure on rolling stock, re-laying, and the 

like, as well as subsidies for new lines, 

The progress of Mr. Rhodes’ great scheme of a 
Cape to Cairo railway has been seriously delayed 
by the inability of British manufacturers of 
permanent way material to make delivery to 
time. The Bulawayo-Tanganyika section is being 
pushed forward as rapidly as possible, and it was 
hoped to have had the rails laid as far as Givelo 
by the end of this year. For the reason given 
this cannot now be expected to be done until 
March. Non-delivery of material is also hinder- 
ing work on the Gwanda extension, and the 
conversion of the 2ft. gauge from Beira to 
Umtali—220 miles—into 3ft. Gin. On this Beira 
line the 20 lb, rails will give place to 601b., curves 
will be reduced, and steel will be substituted for 
timber in bridges and culverts. For these Beira 
and (iwanda contracts 100,000 tons of rails, 
sleepers, fastenings, and bridge work will be 
required, 

‘rhe important question of the behaviour of 
coast and marine lights under certain conditions 
of the atmosphere is likely to be raised again in 
connection with the grounding of the steamer 
Thermopy!e in Table Bay on September 11th. 
Captain Phillip, the commander of the vessel, 
attributes the disaster to the influence of an 
unknown current and to hazy weather. He says, 
“Tn absolute contradiction to my previous 
experience of the localities in question, the Flash 
and Mouille Point lights, despite careful and 
continuous observation, have every appearance of 
being at distances much greater than they really 
were in relation to Robben Island light, and my 
actual or subsequently disclosed position.” The 
Court of Inquiry suspended Captain Phillip’s 
certificate for six months because he neglected 
to use the lead, and he has lodged an appeal. 


AMERICAN NOTES. 


(From our own Correspondent.) 

New York, October 12th, 
Tue American iron trade is in a very satis- 
factory condition from all standpoints. The 
manufacturers are overcrowded with work, and 
are obliged to decline a good deal of business. 
An immense amount of work is projected in 
shipbuilding, car building, locomotive building, 
bridge building, and general construction wore 
The winter will be the busiest ever known 
throughout the States. All railroad companies 
have made or are preparing to make appropria- 
tions for betterments which involve many million 
dollars, and the expenditure will be made just 
48 soon as the material can be had. The railway 
managers are already endeavouring to place con- 
tracts for cars, rails, and other materials, and 
find it difficult to do so, excepting for much less 
material than desire, Pig iron has advanced 
slightly during the past few days. Quotations 

for No.1 foundry are 23dols. to 24 dols.; fo 
Iron, 20 dols. ; Bessemer iron has advanced 1 dol, 
a ton owing to very heavy purchases at Pitts- 
urgh, and in the valleys, and it is impossible 
now to make additional purchases until the 
market settles, All grades of finished iron are 
very high and very hard to get. Manufacturers 
who have a little capacity to sell this winter are 
holding off, hoping for either better prices or for 
More settled conditions, Locomotive builders 
report a great deal of activity in that direc- 
tion and they have orders offered to them 
of locomotives for delivery as late as next 
Summer, The coming winter will be an extremely 
lusy one in bridge building. Nearly all the 
Tailroads have bridge building work to do, and a 
great many of them have put it off from year to 
year, and are now determined to prosecute the 
necessary work. Plates cost 3c. to 3} ¢c. per 
und, and structural materials from 2} c. to 
25 OO the past week orders for steel rails foot up to 
fhe tons, but there are orders or other inquiries 
— two to three and some say for four times 
@ ‘at amount on the market. The financial condi- 
ion throughout the country could not be better. 
pn 38 money enough to prosecute all new 
had rprises. The big combinations have so far 
4 beneficial effect on markets in general, by 
Suaranteeing in a certain way that competition 


will not go beyond certain bounds, The busi 

has suffered much during the past five years 
because of the fact that competition could not 
be controlled, prices were run down, margins 
were destroyed, business was made uncertain, 
and, asa natural outcome, business enterprise was 
a All that is quiet now, and business 
men in all !ines of activity feel perfectly safe in 
putting in their money. There isa muititude of 
schemes involving large sums of money which 
will probably mature next spring. Corporations 
are being formed to make or organise industries 
upon a large scale, and, judging the future 
market by the past, it is safe to say that there 
will be during the coming winter an organisation 
of industries which will run into hundreds of 
millions. Railroad building will be one of the 
modes of investment. Three or four shipbuild- 
ing companies are being organised. Two or 
three boat building companies are being esta- 
blished in the West. Large mining enterprises 
are attaching a great deal of capital. 


THE PATENT JOURNAL. 
Condensed from “The Mlustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘communicated ” the 
name and address of the communicating party are 
printed in itelics. 


5th October, 1899. 


19,982, Uncouptina Raitway Carriacgs, A. Cain, 
London. 
19,983. Cure for Paver, J. M. Nemerovsky, Birming- 


am. 

19,984. Ggar for Moror Cars, C. H. Brampton, Bir- 
mingham. 

—, Brake for Ve .ocipspes, A. E. Pearson, 

ndon. 

19 986. Umpre.uas, J. Archbutt, Landon. 

19,987. Beit fur Live-savinc Porposks, W. Poulson, 
London. 

19 988. Raitway Couptino, E. Impey, Kingston-on- 
Thames. 

19 989. Hanp Brakes for Vs.tocirepEs, A. Gower, 


mndon. 

19,990. Mera, F. Davis and E. Archard, 
London. 

19,991. Umpretias, A. Porciatti, London. 

9,992, NON-REFILLABLE Borie, C. J. Cooze, London. 

19,993. Printinc in MuLtTI-coLours, W. T. Hearn and 
J. D. Jehu, London. 

19,994. CrrcULATING Hort or Water, M. L. Ross 
and The “ Perfect” Automatic Hot Appliance Com- 
p'ny, Limited, London. 

19 995. Inpicators, W. D. Conklin, London. 

19,996. CvcLe Pepa.s, R. Woodbridge, Birmingham. 

19,997, TIME-RECORDING APPARATUS, W. T. Carter, 
London. 

19,998. Weicuinc Macuings, M. E. Reisert, London. 

19,999. Wave-PoweR AIR Compressors, J. F. Place, 
London. 

20,000. of Sreet, T. K. Bellis and T. 
Andrew, London. 

20,001. Towers for TREATING PropucgR Gasks, 
E. J. Duff and The United Alkali Company, Limited, 
London. 

20,002. Motors, A. Heyland, London. 

20,003. WaLkrno-sticks, J. Howell and F. Stradwick, 
London. 

20 004. FLEXIBLE MeTaciic W. P. Thompson. 
—+(C. Rudolph, France.) 

20,005. Sptir Puttey, W. P. Thompson.—(7. Mant 
and F, J. Hakn, New Zealand ) 

20,006. SECURING a SHIP’s SCREW PROPELLER upon its 
Suart, J. W. Fowler, London. 

20,007. Propuctnc Written Documents, A. H. Bate, 
London. 

20,008. Trotteys for Tramways, W. R. Ormandy, 
Liverpool. 

20,009. GraviTaTION C. E. P. L. Hardy, 
Liverpool. 

20,010. Fotprnc CHarrs and Sroots, A. C. Greene, 
Liverpool. 

20,011. Mexceristinc Macuings, F. C. Giirtner, Liver- 


20/012. Swine Back for Cameras, W. 
F. Carlton and H. W. Locke, London. 

20,013. Se.¥-actinc MELTER and G. and U. 
Palazzi and V. Pivetta, London. 

20,014. Apvertisino, J. H. C. Roussillon, London. 

20,015. Garment Cuasps, J. Hodges, London. 

20,016. Cow for VentILaTors, T. H. White, London. 

20,017. Motor Cars, E. Potier, London. 

20,018. Saturation of Liquips, H. H. Lake. —(La 
Société Anonyme le Carbo Siphon, Belgium. 

20,019. VENTILATING AppaRaTus, W. W. Wardle, 


ndon. 

Dryinc in Hanks, W. W. Wardle, 

mdon. 

20,021. Automatic Latugs, J. Brockie, London. 

20,022. Hypravuic Presses, C. D. Abel —(Haniel and 
Lueg, Germany.) 

20,028. InTeNsIFYING HypRavLic Pressss, C. D. Abel. 
—(Haniel and Lueg, Germany.) 

20,024. PrisTINc MAcHINES, H. 
Loescher, London. 

Curtrers of Mow1nc Macutnss, J. A. Daugaard, 

ndon. 

20,026. Knitr1nc Macurnes, D. F. Sullivan and J. A. 
Cawley, London. 

20,027. Heatine Device, R. Haddan.—(C. A. Schupp- 
mann fabrik fiir Central Heizungsand Luftungsanlagen, 
Germany.) 

as Micrometer, H. Brooker and A. J. Baxter, 

mdon. 
029. INcaNDESCENT Mant Es, J. H. H. Duncan, the 
New Sunlight Incandescent Company, Ltd., and H. 
T. Barnett, London. 

20,080. TypooRaPHic Macuines, W. L. Wise.—( The 
Composite Type Bar Company, United States.) 

20,081. Exastic Tires for Bicycies, R. Ducasble, 
London. 

20,0382. Macurine for Mancino Purposrs, R. N. Smith, 
8. Paget, and S. H. Horseman, London. 

20,088. Gatzs, R. J. Tatham, W. G. Ratcliffe, and A. 

Thom m, London. 

20,084. Propuctne ArtTicLEs of Pastry, C. A. Witte, 
London. 

20,085. ScreEzns, T. C. Donelly, London. 

20, ConsTRUCTION of BREaKWATERS, J. T. Watson, 

mdon. 

20,087. ApyusTaBLE SHapE J. A. Smith, 
London. 

20,088. Srzam Borter Feeper, T. J. Whitney, 


ndon. 

20 089. Rotary Poppin Sewinc Macuing, F. Jacob, 
mdon. 

20,040. Parnt Mixino, I. W. Drummond, London, 


6th October, 1899. 


20,041. Sprincs, L. d’Aiguillon, London. 
20,042. Gas BurNERs for ILLUMINaTING, R. Broughton, 


London. 

20,048. Cur for BLoop Porson, C. T. Worth, Stratford- 
on-Avon. 

20,044. Wrapper for Marcaring, H. Masters, 
London, 

20,045. Lieut, W. Hooley, Winder- 


mere. 

20,046. Fan with Penctt J. C. B. Towns- 
end, London. 

20,047. Corks for Botries, W. Pearce, Birmingham, 


20,048. ManuracTurRE of AceTyLENE Gas, H. J. Roge' 
Watford, Herts. 
20,049. Securnina Lamp Hanpies, W. T. Webber, Bir- 


mingham. 

20,050. Lamp HanpLe Fastenrnas, W. T. Webber, Bir- 
ming! 

a AppiTions to Boots, E. A. Jeffreys, Birming- 

20,052. ScaBpaRD ATTACHMENT for Betts, J. Wyatt, 
London. 


20,053. RECIPROCATO-ROTARY G. Pinnington 
and J. E. Cooper, Withernsea, Yorks. 
20,054. CycL@ Foot-rgst, CU. Thompson, Newcastle-on- 


Tyne. 

20,055. Hanp Sueep Suears, R. W. Mannieg, Man- 
chester. 

20,056. Manuracturg of Batu Fioats, J. Levick, Bir- 
mingham. 

20,057. Friction Ciutcues, C. T. B. Sangster, Bir- 


ming! 
20,158. Door and like Furnirurg, E. V. Bailey, Bir- 
mingham. 
20.059. Brakes, T. Hilton, J. 8. Hulton, and J. Holt, 
Manchester. 
20,060. Jacqguarp Macarngs, J. Hood, T. Fcrd, and D. 
Blair, Glasgow. 
20,061. Pipe Jornts, D. A. and J. B. Blair and R. 
Bailie. Glasgow. 
20,062. Evaporators, D. A. and J. B. Blair, and R. 
lie, Glasgow. 
Mawnaoine and Launcurne Boats, I’. W. Zimer, 
mdon. 
20,064. CHEST-EXPANDING AppaRaTus, C. H. Roche, 
Tonbridge, Kent. 
20,065. Bars for A. Berry, Dukicfield, 
Cheshire. 


— CycLe-privine Apparatus, A. P. I. Cotterell, 


istol. 

20,067. Ristnc Portirgere Ror, W. A. Bibb, Bir- 
mingham. 

20,068. Dirgcrty IspicaTinc Resistancrs, C. Beez, 


mdon. 

20,069. CycLe Gar, J. J. Rowley and W. J. Pountney, 
London. 

Sarrt Ccrr3, J. Richardson, 
ndon 


on. 
20,071. Exastic Contintous Ruinos, W. Mair, 
Dundee. ‘ 
20,072. Guns, W. L_ Powell and A. Dean, Eirming- 


ham, 
Recorpinc Movements of VEHIcLEs, C. North 
20,074 Macuine for Grinpine Cray, A. and T. Sabine, 


rby. 
—. Maxine Sanitary Prpgs, A. and T. Sabine, 
lerby. 
20,076. VENTILATING Dyk Houses, W. Tattersall, 
bradford. 
20,077. Braxg, J. H. and W. E. Greasley, Birming- 


20 0:8. CLoruine, E. E. Wilkin and Hine, Parker and 
Co., L.td., London. 

20 079. IncanpEsceNT Gas Licutine, W. S. Gilbert, 
London. 

20,080. BicycLe Praxg, R. Lister, Sutton, near 
Keighley. 

20,081. NON-REFILLABLE FPorries, P. M. Cusack, 


London. 

20.082. Laces for Wrarina AppaREL, E. B. Potter, 
wondon. 

Rim Brake, W. A. Miller, Walsall, 
taffs, 


20,084. TRraNsMITTING Power, J. Cervera-Baviera, 
Manchester. 

20,085. Back-acTion Ria Brake for Cycves, A. Parr, 
London. 

20,086. TyPEWRITER Eraser Locator, J. Meiklejohn, 


mdon. 
20,087. Devick for Canpies, I. Matthews, 


mdon. 

20,088. BeLLows for Domgstic Purposss, J. B. Schiifer, 
London, 

20,089. Mgasurtnc A. J. Boult.—(F. Y. 
Massot, Belgium.) 

20,090. Tent Putz, G. F. Beyts and J. T. Meredith, 
London. 

20,091. Bouts, C. H. Buggins, Birmingham. 

20.092. Process of TREATING Sivks, C. Henry, London. 

20,093. VeLocipepes, G. P. Mills and the Raleigh 
Cycle Company, Limited, London. 

20,094. Smoxinc Apparatus, B. Melzer, London. 

20,095. Rarcway Time Brit Device, 8. R. J. Smith, 


London. 
20,096. Drivinc Motor Cars, F. Henriod-Schweizer, 
ndon. 
20,097. Compustion, F. P. Vallet-Rogez, 


ndon. 
20,098. GENERATING ACETYLENE Gas, T. N. Hoffding, 
London. 
,099. AvuToMaTICALLY Supptyinc Water, F. B. 
Powers, London. 
20,100. Suspension Firrinoes, M. Railing and J. H. 
Collings, London. 
20,101. Seats for SHop Assistants, A. J. Bellew, 


London. 

20,102. Ostarstnc a DgRiIvaTIvVE of PHENoL 1.2, 
METHANOL-SULPHONIMIDE, K. Mills Cer}, 
France.) 

20,103. SusstitutTe for Straw C. K. Mills.—(J. 
M. Rey and J. Achard, France.) 

20,104. Scissors and TaPk Measure, J. M. Fraser, 

mdon. 

20,105. Curr-HoLpING F. Proctor, London. 

20,106. Runninc for Motor J.5W. 
Eisenhuth, Liverpool. 

20,107. New Sauces, W. Kerr, Birmingham. 

20,108. Macuings for Cutrine Leatuer, H. Parsons, 


mdon. 
20,109. Fenprrs for TRAMWAY VEHICLES, J. von Holt, 
London. 
20,110. Evecrricat AccumuLators, F. Loppé, H. P. 
Morin, D. P. Martin, and G. J. A. Griner, London. 
20,111. Sicuts for Riries, A. A. Common, London. 
20,112. Srorace Tin for PLaTinotyPE Paper, C. H. 


Price, Croydon. 
20,113. Device for ATTACHMENT to Krys, 8S. G. Moore, 


mdon. 
20,114. ExecrropHone Apparatus, L. E, Wilson, 


ndon. 
20,115. Grinpinc Mitts, E. R. and H. C. Draver, 


London. 
20,116. Cizarine off Screw Nets, F. A. Meisch- 


ner, London. 
20,117. Tramcars, E. A. Stanley and J. E. Anger, 


ndon. 
20,118. Arr VaLves for Pneumatic Tires, C. Davies, 
di 


mdon. 
20,119. Rai Jornts, G. J. Gillings, London. 
20,120. Warpropss, E. 8S. Doré, London. 
20,121. InsuLators for Execrric Wirgs, F. Kapfen- 


rger, London. 
20,122. Apparatus for ADVERTISING, E. A. Huntley, 


ndon. 
20,128. Lirgpetts, M. Hryniewiecki, London. 
20,124. Licutinc Gas Burners, R. Haddan.—(Za 
Société Anonyme *‘ Lux Nora,” Belgium.) 
20,125. Music-RECORDING AppaRaTus, G. E. Prince, 


London. 
20,126. DiscorcrrR, F. Weeden, London. 
7th Octobe, 1899. 
20,127. Mxasurinc Wins, T. Wyatt and F. London, 
Birmi 


ingham. 
20,138. MANUFACTURING ToBacco Pipgs, R. H. Laing, 


iw. 

20,129. Lusricators, C. B. Crawshaw and J. W. 
Longley, Halifax. 

20,180. Switcues, C. B. Crawshaw, H. A. Jones, and 
J. W. Longley, Halifax. 

20,181. CycLe Brake, J. Marston, Limited, and J. 
Morgan, Wolverhampton. 

20,182. Apparatus for MakIna Morticrs, J. Flooks, 
Watford, 


20,188. Ting Brake, J. H. Taylor and W 
Habicht, Birmingham. 

20,134. Watcugs, 8. J. Morgan, Liverpool. 

20,135. Hoops for Motor Cars, T. R. Outhwaite, 


Glasgow. 

20,136. Device for Securinc Papers, A. H. Wood- 
ward, Birmingham. 

20,137. Bottom Bracket, J. Marston, Limited, 
and J. Morgan, Wolverhampton. 

20,138. Cycte Brake, J. Marston, Limited, and W. 
Newill, Wolverhampton. 

20,189. Bricks, A. Catkosinski and L. Weintraub, 
Manchester. 

20,140. Cigarette Packets, J. Copland, Bootle, 


Lancs 
20,141. VartaBLe Spgep Gears, H A. O. Mackenzie, 


mdon. 
20,142. Hotstinc Gear, F. Dawson and J. Kuhr, 


Middlesbrough 
20,143. THREK - LEGGED Fotpinc Cuarr, A. Rott, 


rio. 
20,144. Prorective for I. Arens, 


20,145. Execrric Licur Fittincs, W. Sevenoakes, 
Ashford, Middlesex. 

20,146. J. Foster, London. 

20,147. Devices for CLEANING Knives, G. E. Green, 
London. 

20,148. Vics, J. Wells, London. 

20,149. Toot Bacs, A. Mansfield and W. Wattcn, 
Birmingham. 

20,150. Puriryinc Biast-rurRNAcE Gas, A. Hebelka, 
Manchester. 

25,151. Exgctric AccumuLator, A. Webb, Man- 
chester. 

20,152. Brackets to Gas Fittrines, H. Sharp, Clitheroe, 


Lancs. 
20,153. Resistance, T. E. and C. T. Gambrell, 


London. 

20,154. ELecrric Tram ConTrouuers, G. L. Andrews, 
London. 

20,155. Macuing Guns, F. M. Garland, London. 

20,156. CARTRIDGE Boxes, F. M. Garland, London. 

20,157. Comps fur Harr, I. and J. Kheinberg, 
London. 

20,158. Rackers, A. Thomas and A. A. Trimmings, 
London. 

20,159. Pwgumatic VgLocipeDE Bre kgs, J. Archbutt, 


20,160. STRENGTHENING Cyc_e Frames, H. W. Chapman, 


ndon. 
20,161. Topacco Pipes, W. P. Avery, Londcn, 
20,162. Sound TraNsMITTER W. P. 


Thompson.—(The Antiseptic Appliance Company, 


United States ) 
20,163. INTERNAL ComBusTION E. A. Mitchell, 


London. 
20,164. Cases for Canryino Fruit, T. McNamee, Liver- 


1. 
20185. Cots, Hoyland and Smith, Ltd., and W. Thomp- 
son, Birmingham. 
20,166. Woop Biock Ftoorinc, J. R. Gibbard, 


London. 

20,167. Gas Generator, C. K. Mills.—(G@. Mallet, 
France.) 

20,168. WATER-HEATING Apparatus, R. G. Brooke, 
London. 

20,169. Car Trucks, W. S. G. Baker, London. 

20,170. Fornacg, A. Vogt, J. F. Bachmann, and G. Leve, 
London. 

20,171. Latues, E. H. Jores, London. 7 

20,172. HeaTinc Breakrast Can, W. Hutchinson, 
London. 

20,173. Automatic Car Couptinos, H. S. Frampton, 


Loudon. 

20,174. Automatic Seats, E. A. Yerbury, 
London. 

20,175. INCANDESCENT ILLUMINATORS, B. R. Adams, 
Great Yarmouth. 

20,176. Compresstnc Arr, E. E. Pettee and J. J. 
McCutchan, London. 

20,177. for Smoxrne Toxpacco, &c., L. Briile, 


London. 
20,178. Tenston Devices for TurEaps, H. Walther, 


London. 
20,179. StggRING Gear for TorpEpors, H. W. Webb, 
Lon 


don. 
9th October, 1899. 


20,180. ConngecTIne E.xctric Tramcars with OverR- 
HEAD Wires, G. Pinnington, Withernsea, near 
Hull. 

20,181. Decorative for Lamps, A. Tanner, 
Manchester. 

20,182. Tension Morton, J. Wilkinson and T. Ashton, 
Oldham. 

20,183. Draucut Recutator, E. H. Hudson and J. 
Rann, Normanton, Yorks. 

20,184. INFLATING Foo1BaLLs, 8S. M. Hodgkins, Burford, 
Oxon. 

20,185. Brake Mecuanism of Rattway E. 
Brown, W. Clegg, and A. Brook, Normanton, 
Yorks. 

20,186. Rims and Tires of Wueerts, T. Grant, 

to 


Brighton. 
20,187. LauncHine Boats, W. Jones, Wolver- 
hampto 


pton. 

20,188. Free WHEELS for VELocIPEDEs, T. Vann, 
Birmingham. 

20,189. InDicaTING SpgED of VEHICLES, G. H. Nisbett, 


Liverpoo! 
20,190. Boor Protrcrors, W. J. Boyle, Liver- 


20/191. RancE Recorrer, J. McCallum, Glasgow. 
20,192. Packine Boxes or Cases, H. Macaulay, 

Glasgow. 
for Fitine Lerrers, H. Macaulay, 

lasgow. 

20,194. Boor Protectors, J. Barlow, Birmingham. 
20,195. Lusricator, C. B. Crawshaw and D. Bannister, 


ax. 

20,196. SturFine - BoxEs, C. B. Crawshaw and D. 
Bannister, Halifax. 

20,197. LEVELLING Boot Soxgs, A. G. Brookes.—(The 
International Goodyear Shoe Machinery Company, 
United States ) 

20,198. FREE-WHREL CLUTCH, R. H. Lane, London. 

20,199. SToNE-BREAKING MacHinges, W. H. 

mdon. 

20,200. DgcoraTions to NEWSPAPER-FRAMES, 
G. Schadt, London. 

20,201. DrawiIne - BOARD ApPLIANces, G. Schadt, 


Ww. 

20,208. Raitways, F. M. Weymouth, 
London. 

20,204. Stipe Vatve Appiiances, D. C. F. Wuiuff, 

effie 

20,205. Borriss, T. Vallance and G. Skey and Co , Ltd., 
Birmingham. 

20,206. BicycLE - BRAKE Mecnanism, A. Rattray, 
London. 

20,207. Etecrric C. Adams-Randall, 
London. 

20,208. Botrixs, I. H. Taylor, London. 

20,209. Sroppers for Borrigs, &c., J. Bingham, 


London. 
—, Brakes for Vetocrreprs, &c., J. W. Ford, 
ndon. 
20,211. Preparina Decorative Surraces, A. W. Noad, 
London. 
20,212. Games, F. R. Griffith, London. 
20,218. Cans for PRESERVED Fruit, C. G. L. Nolten, 


London. 
20,214. Bugacuine of Batep Yarns, A. A. Vogelsang, 
Removine Mup by Action, A. Pass, 
mdon. 
20,216. Receivine Apparatus for HIGH-SPEED TELE- 
GRAPHY, Siemens Bros. and Co, ited. — 


(Siemens and Halske Aktien Gesellschaft, Germany.) 
Grar, W. G. Little, Bexley, 
en 


if 

I 
| 

\ 

London. 

20,202. CenrrirucaL J. Laidlaw and J. W. 
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20, Computinc [NstRUMENT, A. M. Grantham, 

ndon. 

20,219. SappieRy, E. Liggins and T. C. Froggatt, 
London. 

20,220. Brusues, E. H. B. Michatlis, London. 

20,221. Ecastic Trres, J. F. and L. Gommeret, 
London. 

20,222. Vatve Apparatus, J. C. and R. D. Metcalfe, 
Manchester, 

20,228. MoTor-DRIVEN Roap VEHICLES, F. Nitschmann, 


ndon. 
20,224. Picmenrs, T. J. O'Sullivan, Kingston-on- 
am 


es. 

20,225. Winpinc Papsgr, J. J. Warren, Kingston-on- 
Thames, 

20,226. P. R. J. Willis.—(4. W. Bid- 
dinger and R. J. Frederick, United Stutes.) 

20,227. Ei.ecrric Tramways, A. M. Taylor, London. 

20,228. Artistic Post-carps, E. Edwards.—(l. Baas, 
Austria.) 

20, BLEACHING Frerovus MATERIALS, R. J. Yarnold, 

mdon. 

20,230. AsH-TRays, W. Stranders, London. 

20,231. Rock-DRILLING MacuINE Cuucks, A. R. Fens, 
London, 

20,232. Dyxg-sturrs, J. Y. Johnson. —(The Badische 
Anilin aad Soda Fabrik, Germany.) 

20,233. Derivatives of Quintng CaRBOXYLIc AcID, J. 
Y. Johnson.—(Vereinigte Chininfabriken Zimmer and 
Co., Germany.) 

20.234. Strepinc Gray, R. B. Robertson and R, J. 
Hanbury, London. 

20,235. Coupiines for Rartway Veutc ies, C. H. Bagot 
and D. Dishart, Liverpool. 

20,236. for Tramways, W. R. Ormandy, 
Liverpool. 

20,237. ArticL¥s PLaTep with L. 
Bourdillon, Liverpool. 

20,238. Feepinec Bags for Horsss, E. Sonne, London. 

20,239. Dentat CHarrs, B. M. Wilkinson, London. 

20,240. FasTENING Devicxs for Furs, T. W. Broughton, 
London. 

20,241. AUTOMATICALLY-OPERATED VaLvss, C. Gulland, 
London. 

Vatves for Gasotrng A. Winton, 

mdon. 

20,248. Exptostve Exorngs, A. Winton, London. 

20,244. LusaicatTor for Pistons of Enorvgs, A. Winton, 
London. 

20,245. PREVENTING ANIMALS being Run Over, B. T. 
Emett, London. 

20.246. Borters for Stream Enoines, W. Scott, 


mdon, 
20,247. MupauaRD, F. M. Kopp and O. Druschky, 


mdon. 

20,248. Manuracture of Suirts, &c, H. Nabholz, 
London. 

20,249. MgasuRING the STRENGTH of Waves, A. B. Mac- 
Gregor, London. 

20,250. Seat for SHop Assistants, J. C. Kenwood, 
London. 

20,251. Securine Devicgs for Bicycuzs, J. T. Roddey, 
London. 

20,252. for Currine Tosacco, J. W. Mac- 
American Machine Coipany, United 
States. 

20,253. Brp-cHarrs, C. and J. Bloomingdale, London. 

20,254. Cicars, A. Frank, London. 

20,255. Stace AppLiancgs, J. R. Grismer, London. 

. ACETYLENE Gas GENERATORS, F. Ginnasi, 

ndon. 

20,257. Cutmnegy Tops, J. T. Kernchen, London. 

20,258. Ammunition, J. Ramsay and T. E. Riddle, 


rit! 
20,259. OPENING UMBRELLAS, F. P. Webb, Mossel Bay, 
Cape Colony. 
20,260. CuLINary VessE1s, C. Halstead, New York. 
Evectric INcanpEscent Lamp, E. 8. Ellis, 
mdon, 


10th October, 1899. 
the Time, R. E. Chambers, Hove, 


WrNDow-BLIND Firtincs, E. Wareham, Chelms- 


ord. 

20,264. Expanpinc and Contractina Caucks, ©. J. 
Jones, London. 

2) 265 Rats, E. M. Munro, H. Brecknell, and H. I. 
Rodgers, Bristol. 

20,266. Tires, H. Easton, Teddington, 
Mi idlesex. 

20.267. Revo._vinc Suutrsers, P. Spiers, 
London. 
,268. ComBINED Pianos and Orcans, E. J. Spencer, 
Manchester. 

20,269. Gas and J. Johnston, 


ncon, 
20 270. Brakes for WueEts of Bicycies, A. A. Scott, 
Bradford. 


MAKING EARTHENWARE Siyxks, B. Robinson, 

erby. 

20,272. Crips for ATTACHING Is7LaTors, F. W. Pendle- 
ton, Wolverhampton. 

20,273. The Expanper, F. J. Booth, 
Dublin. 

20,274. Proucns, W. Da’e, Manchester. 

20,275. Macuing for Makino “Saccars,” B. Robinson, 


Derby. 
20,276. Makisc Bats for Tennis, J. Macneil, 


asgow. 
.277. Exectric Switen, A. Eckstein and H. J. Coates, 
Salford. 

20,278. Jars, F. Grosvenor, Glasgow. 

20,279. Composition fur the MANUFACTURE of CELLU- 
Lorp, J. Chaubet, Glasgow. 

20,280. MANUFACIURE of Laprgs’ Skirts, O. Lupton, 


‘ord. 

20,281. Lock-nuts, T. W. Crozier and J. R. Ellis, 
London. 

20,282. Brakes, G. M. Collins, London. 

20,283. Oven for Castinc Boxgs, J. Bachmann 
and M. Caracristi, Glasgow. 

20,284. SLEEVE Links, J. Cadbury and F. W. Lambert, 
Birmingham. 

20,285. Out-poor Skat, J. Thornton and L. Foster, 


ndon. 

20,286. Friction CLutcuEs, J. W. Raby, Coventry. 

£0,287. Doupre- action E. Burchell, 

ventry. 

20,288. VENETIAN Butnps, J. FitzGerald, Glasgow. 

20,289. Fastenrnes for J. W. Boyce, 
Cheltenham. 

20,290. ImpaRTING ELecrricity to the Bopy, I. Timar, 
Liverpool. 

20,291. Paper Bacs, A. R. Buckton, Hull. 

20,292. Paper Satcuets, A. R. Buckton, Hull. 

20,298. Coatinc Metarts, W. A. Thoms and G. W. 
Thomas, London. 

20,294. Preparations of Corrzz, J. Smith, Glasgow. 

20,295. TuRNsTILES, P. J. Forrest, Liverpool. 

20,296. DRAWING-BoARDS, J. P. Maginnis, London. 

20,297. MurrLe Furnaces, G. Rose, Glasgow. 
,298. ELEcTRIC MEASURING JNSTRUMENTS, M. 
Waddell, Manchester. 

20,299. PoRTABLE Saw MILL, J. Anderson, Newcastle- 
on-Tyne. 

20,300. C1INEMATPHONE, A. Smitheman, Manchester. 

20,301. SHop Window Firtinas, T. A. Sands, Bir- 
mingham, 

20,302. Corset Ciasps, A. J. Boult.—(7he Eureka 
vee aaa Opening Corset Steel Company, United 
states 

20,308. Raitways, F. P. Dinkelberg, 
London. 

20.304. AIR PROPELLERS or Bowers, W. Whitehead, 
London. 

20,305. Spoons, 8S. S. Goddard, London. 

20,306. Row1xc Boats, S. K. Zaleman, London. 
20,307. Gurpgs for Trottey Puueys, F. L. F. Boudry, 
Sheftield. 

for Harr, 8. Owert, London. 
20,309. AcTuaTING Display Racks, M. E. Xander and 
E. K. Shankel, London, 


22,810. Cicar Hotper Accrssorizs, C. M. P. H. 
Triscott, Lond 


ndon. 
20,811. Stays for Arr Cusuions, A. A. 
Young, London. 
20,312. Divipine Woven Srurr, J. Zimmer- 
man and A. Schwaag, Barmen, Germany. 
20,813. ATTACHMENT for TABLE TELEPHONES, 8. Percy, 


mdon. 
£0,314. Ggarine of H. Guise, London. 
20,815. Tzapots, T. Hyatt, London. 

20,316. TroveHs for Exrecrric Castes, W. Sykes, 


ndon. 
20,317. TreapLe Gear, E. Edwards.(@. Wittig, 
Germany.) 
20,318. Ratcuet C. 8. Stafford, London. 
20,319. CyvcLe Brakes, W. Billing, Birmingham. 
20,320. Cookina Ranogs and Stoves, J. E. Russell, 


naon. 
20,321. EvectricaL Resistance Corts, W. G. Pye, 
ndon. 
20,322. InFLaTION of Pneumatic Tires, C. Casman, 
London. 
20,323. Gas Enoines, G. C. Marks.—{J. P. Murphy, 
United States.) 
20,324. TRaNsMITTING Power, G. C. Marks.—(J. P. 
Murphy, United States.) 
20,325. Uritisinc Haat, G. C. Marks.—(J. P. Murphy, 
United States.) 
20,326. Runnine Gear, G. C. Marks.—(J. P. Murphy, 
United States.) 

20,327. Hanpue-Bars, P. Jensen.—(The Sanger 
Handle-bav and Plating Company, United States.) 
ny oe DyNAMO-ELECTRIC GENERATORS, J. K. Robison, 

ndon. 
20,329. Fiusuine Cisterns, G. W. Chalmers, London. 
20,330. Preservation of ALIMENTARY SUBSTANCES, 
J. R. Croft and H. A. Hobson, London. 
20,831. Rotary Hyprautic Motors, H. Moore, 
on. 
20,382. Rotary Enotng, F. 0'C. Prince and C. E. 
Moukhouse, London. 
20,833. Gas Burners, W. P. Thompson.—(The rm of 
Tischer and Rector, Germany ) 
20,334. Breap Pratrer, W. P. Thompson.—(B. ZL. 
Witte, New South Wales.) 
Proputsion of VessEis, A. R. Cragg, 


mdon. 
Duptex J. and P. E. Nordqvist, 


mdon. 
Tires for Ven1cLe WHEELS, H. J. C. Mitchell, 
ondaon. 

20,338. Caweras, J. Fleck, Lenion. 

20,339. Curtain Revas,M. Gair, London. 

20,340. APPLIANCE for Reportine, W. J. 8. Anderson, 
London. 

20,341. Pygumatic Tires, O. Imray.—(W. L. Haines, 
Onited States.) 

20,842. Suction Dreoces, G. Higgins, London. 

20,343. AXLE-FORGING MacHinEs, C. Mercader, 
London. 

20,344. Apparatus for Dyginc Parser, L. Holub, 
London. 

20,845. Savine of Heat in Furnaces, C. H. Bryant, 
A. C. Roessler, and J. M. Mitchell, London. 

20,346. INcanDEscING Lamps, W. L. Voelker, 


ndon. 

20,847. ARTirictaL Marsig, H. A. Pryor.—(J. 
Summers, United States.) 

Borr.x Stoprerine, F. G. Stuart and A. Hazard, 

ndaon. 

20,349. Draucat Exciupgers, W. T. Hall and C. J. 
Axten, London. 

20,350. Hotpinc ARTICLES in Position, E. Sherson, 
London. 

20,351. Motor E.evator, H. H. Leigh.—(4. C. H. Tied- 
mann, Germany.) 

20,352. AuTomaTiC ORE FEEDER, W. Hosking, 
London. 

20,353. Perricoats, C. E. Lee, London. 

20,854. ACETYLENE, J. Llorens, London. 

20,355. CRYSTALLISED Sucar, H. Flesche, London. 

20,356. HorsgsHoss, E. von Marsévszky, London. 

20,357. Saint Fronts, R. Pée, London. 

20,858. Automatic Foo for Raitways, H. C. 
Palmer and H. Whitehead, London. 

20,859. RatLway BRAKE-OPERATING ApPPaRaTvs, C, H. 
and H. Cocke, London. 
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20,360. for INcANDEscENT J. 
Marshall, Wollaston, near Stourbridge. 

20 361. for LICENSED 
VicTuaLiErs, F. Ford, Southsea, Hants. 

20,362. ReversibLe Seat for Tramcars, E. Jennings, 
Liverpool 

£0,363. Stipe VaLves of Srgam Evoines, W. Morgan 
and I.C Nelson, Bristol. 

20,364. BaLl-HEADFD Scrkws for Bepstgsp3, H. 
To!ley and H. Causer, Birmingham. 

£0,365. AtTacHMENT Bosses for A J. 
Betteridge, Birmiogham. 

20,866. BracELETs, U. Smith and E. Pepper.—(C. 
Winter, Germany ) 

20,367. Ornaments, C. Smith and E. Pepper, Bir- 
mingham. 

20,868. Divine Gear of VeLoctreprs, R. J. Wilkinsor, 
Manchester. 

20,369. AuTomaTic Macuings, T. Harrison, Newcastle- 
on-Tyte. 

20,370 Dress Fastentnes, N. J. Grimond, Kinnettles, 
Forfar, N.B. 

20,371. Cuutcnes, H. Parsons, Birmiogham. 

20,372. Steam Borers, D. Murray, Glasgow. 

20,373. Name ATTACHMENT for UmBRELLAS, 8S. Wilson, 


iw. 
20,374 A Bracr, T. Wyatt and F. London, Witton, 
near Birmingham. 
20,375. Stamprne Macuines, F. Waite and 
Saville, Limited, Bradford. 
20,376. Power Macuine, A. E. Gilbert, Newcastle on- 
'yne. 
20,877. Formation of Bricks, E. W. Beech, 


mdon. 
£0,878. INCANDESCENT Gas Firg, W. Harpin, Sheftield. 
Cranks for VeLociPEpEs, A. Miesch, Birming- 


am. 
20,380. CanpLe Hoipers, W.C. Maclvy, London. 
20,381. Srrapa for Horsss, J. Young, Bir- 
mingham. 
W. Bobbett, Teignmouth, South 
evon. 
20,383. Erzctric Lamp Sockets, C. A. Swan, London. 
Propuction of Boracic Acip, C. C. Moore, 
ve 
20,385. D. Rogers, sen., D. Rogers, jun., and 
R. K. Liverpool. 

20,386. Foot Rests for Cycixs, E. J. Arnold, 
London. 

20,387. Cement, F. Sehr, London. 

29,388. Burrina RoLis for Boors, 8. J. and 8. A. Pegg, 
London. 

20,389. TransMiTrERS for Morse A.puHapeEt, L. 
Cerebotani and C. Moradelli, London. 

20,390, Conngctine Exxctric Circuits, L. Cerebotani, 
London. 

20,391. Brake for RatLway Waaons, 
H. E. Lord, Manchester. 

20,392. WATER-BOILING Apparatus, E. C. Holden, 


Manchester. 

20,393. Brake Mecuanism of Cycuzs, E. G. Hoffmann, 
London. 

20,394. Devices for J. B. Stanford, 


ndon. 
20,395. Winp Moror, H. P. Saunderson, London. 
20,396. Macuines, 8. E. Shaw and J. Bedford, 


mdon. 

20,397. Securisc the Bows of WarTcuss, 
W. T. Mason, London. 

20,398. Toy Buckets, W. Stead, London. 

20,399, for A. T. Andrews, Bir- 


mingham. 
20,400. Brrs for Horsks, G. F. Marson, Birmingham. 


20,401. Decorative TasLets, A. J. Bell, J. J. Foord, 
and F. G. Wood, London. 

20,402. Feepina Mancers for {Horsss, A. W. McL. 
Keen, London. 

20,408. Etxorric Lamp, L. and C. Cohen, London. 

20,404. Curps for VeLocipepes, F. Adams, 
London. 

20,405. Rerrnine Suaar, W. J. Engledue, London. 

20,406. Sgatinc Mepicinat Capsutxes, A. J. Pale- 
thorpe, London. 

20,407. The Curr Prorsctor, P. T. Bond, London. 

20,408. Cream Separators, J. D. G. Ohlhaver, 
London. 

20,409. Ianition Apparatus for Explosion Morors, 

. Maybach, London. 
20,410. Rotary Morors or R. F. Marsh, 


ndon. 

20,411. Rorary Mcrors, H. A. and R. J. Hancox, 
London. 

20,412. Execrric Rartways, R. Lundell, London. 

20,418. Duinirro-pIAMIDO ANTHRA-FLAVIC Acips, O. 
Imray.—(The Farbwerke vormals Meister, Lucius, and 
Briining, Germany ) 

20,414. VERSIBLE Rorary Evaings, J. Parry, 
London. 

20,415. Corsgrs, A. Pratt, London. 

20,416. Drain Gratinos, W. R. Hindmarsh, jun., 


London. 

Sappie Cups, J. E. Noirit, Birming- 
am. 

Sraips, H. Talbot, Birming- 


am. 
20,419. Bricks, S. R. Swallowand The Farnley Iron 
Company, Limited. London. 
a. IncaNDESCENT Gas Burners, W. R. Clay, 


naon, 
20,421. Puncrurgs Pakventers for Tires, A. Kobiolke, 


ndon. 

20,422. Apparatus for Sorreninc Warer, D. Adorj:n, 
London. 

INcCANDESCENCE Gas Burners, A. Murinick, 


ndon. 
20,424. Saints and like AppaREL, R. Vollmoeller, 


London. 

20,425. Stanat Lames, A. Nightingale and F. Tatter- 
sall, Manchester. 

20,426. Arn Compressors, J. Stumpf, London. 

20,427. Moron Venicie3s, J. H. Toulmin, T. Coutt- 
hard, jun., and W. Norris, London. 

20 428. Firrines for Heatine Apparatvs, R. G, Brooke, 


ndon. 
20,429. Power Transmission, E. W. Serrel!, jun., 
ondon. 

20,480. Toot, J. C. Parker, London. 

20,481. TypoGRaPHic Macuings, L. F. A 
Quernel, London. 

20,432. Automatic VaLves, R. C., D. R., and D. Grundy, 
Manchester. 
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20,433. Peas, E. Rodway and F. W. Minshall, Salford, 
Lancashire. 

20,434. Esecror Pipr, L. Dupreés, Ipswich. 

20,435. Usep in the Manuracrure of 
Tires, J. E. Brindley and F. Rowley, Hanley, 
Staffordshire. 

20,436. ComptnaTion Date CaLenpar, &c., A. T. 
Lendrum, Burnley. 

20,437. Prgumatic Tires for Cycies, E. A. Considére, 
Bournbrook. 

20,438. Saapes for Erecrric Licut, J. Barker, Man- 
chester. 

20,439. DispLayine TaBLets, M. H. and F. E. Blanc- 
k Birmin, 


ensee, gham. 
Rotter for Wixpows, J. Grant, jun , 


Sgow. 

20,441. DecoraTIne MeTaLiic Bepstgaps, J. E. Hos- 
kins, Birmingham. 

20,442. SeLF-acTING MuLEs or Twingrs, J. Moorhouse, 
Manchester. 

= Waste Liquors, J. Bardsley, Man- 
chester. 

20,444. Sats for SHop Assistants, G. H. Rowell, 
London. 

20,445. RarLway Cars, P. McLean and A. Stuert, 
Wayside, Galashiels, N.B. 

REGULATING FLUID Enarngs, 8. Hindley, Shef- 

e 


20,447. Merat Lock Cass, D. Beards, Wolver- 
hampton. 

20,448. CONVERTIBLE Name Broocn, W. Stevenson, 
Aldershot. 

20,449. Hgatine W. Hanlon, Innishannon, Co. 


‘ork, 
— Gear, J. B. Pegden, C. Butlin, and J. Smith, 
u 


20,451. Francep Copper Pipes, &c., J. C. Black, 
Glasgow. 

20,452. Pictars for Mgrattic Bepsreaps, G. Higgs, 
Warrington. 

20,453. Toy Specracies, W. M. Perry, Birmingham. 

20,454. Vatves for Pneumatic Tires, B. Githert, 
Birmingham. 

Fou, Exterminator, R. Henderson, 

Game callel ‘Aunt Satty,” A. Hardie, 


gow. 
20,457. PorTABLE R. C. Watkins, 
mdon. 
20,458. SHart Bearinos, A. Walbrecker, London. 
20,450. Brakes of Cycies, &c., W. Craddock, Man- 
chester. 
20,46). Brakgs, G. Patterson and W. H. Raven, 
London 


20,461. SrRap - CHAIN “Cicocnanr,” E, Cicognani, 


Vienna. 
20,462. Game, W. J. London. 
20,463. Rim Brakes for Cycres, H. W. Povey, 


ndon. 
20,464. Press for Trousers, &c, J. Archbutt, 

London. 
20,465. Bepsrgap Hanornas Supports, 8. I. Whitfield, 

Birmin, 


20,466. CyciEs, W. I. Davies, Birmingham. 
20,467. Rim Brake for Cycies, F. 4. Young, Bir- 
ming! 
20,468. CoIN-FREED Mxcnanisu, J. T. Garratt, 
mdon. 
20,469. ATTACHMENT of CorRUGATED to 
Roor Por.ins, C. H. Windle and B. D. Meares, 


ndon. 

20,470. WATER-WASTE PrevenTeRs, C. D. Martin, 
London, 

Evxcrric Batrerigs, A. J. Boult.—(P. Delafon, 

Trance. 

20,472, Braces or Suspenpers, A. D. Murray, 
London. 

20,473. Water Heaters, C. A. Allison.—(A. Hubbard, 
Onited States.) 

20,474. Brakgs, F. Theilengerdes, London. 

20, SPINNING or TwistINe Macutngs, P. P. Craven, 

mdon. 

20,476. Boor Prorgctors, W. B. Ramsey, CO. Davies, 
and A. Lee, London. 

20,477. Cuimney Top, W. B. Ramsey, C. Davies, and A. 
Lee, London. 

20,478 EARTHENWARE iusHING CisTeRNs, 8. H. 
Rowley, London. 

20,479. OporiseRs, C. G. Ette, London. 

20,480. Lamps, C. Curwen, London. 

20,481. Cuatns, R. Staercke, London. 

20,482. Hammers, A. Langley, London, 

20,488. CLocK-wINDING INpIcATors, J. Torker, Kings- 

m-on-Thames, 

20,484. Pyzumatic Tires, D. H. Bothwell, Kingston- 
on-Thames. 

20,485. Propuctnc Dyksturrs, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 

20,486. ELECTRICAL - DISTRIBUTION SwitcH, A. Jaray, 

20487 M 

‘AIR - ROD MANuFACTURE, D, R. Price, 
Birmingham, 


20,488. Dygmno Warps, T. Pratt and J. W. A, 
Yorks. 

20,489. Bricks, 8. R. von Bielinski, London, 

20,490. Motor Cars, L. Lefebvre, London, 

20,491. Spikes, F, Kirby, L. C. Stanley, ang DA 
Daly, London. 
20,492. Rock Dritis, R. Avery and H. ©, Campbell 


ndon. 
20,493, ExecrricaL SIGNALLING G, Berry 


on. 
20,494. Separatine Gases, E. N. Mazza, London 
20,495. Miirany SKETCHING Boarp, 38. 8. Lawrence 


ndon, 
20,496. Saucerana, J. Brown, London, 
20,497. Gas Expiosion Encines, H. Pieper, jun 


mdon. 
20,498. Empossino, J. Thomson and A. Petri, Liver. 


pool. 
Wueerts for Trucks, J. H. Heblethwaite, 
ver’ 
20,500. Marricss for Castina, L, 
Manchester, » Winter, 
20,501. Sroppers for Water Borris, J. Schiifer 
20,508. M B 
20,502. 'YPEWRITING ACHINES, B. G 
London, 
20,508. Process of Tanninc Hips, C. A. Sahlstrom 
London. : 
20,504. Device for Propucine Ozong, C. A. Sahlstrom, 


ndon. 

20,505. Boxes for Hotpina Matcuegs, G. Moore, 
ndon. 

20,506. Joints for Pipgs, D. M. Nesbit, 
ndon. 

20,507. Execrric Ionrrer for Gas, H. von Arnswaldt, 


ndon. 

20,508. Moutps for Makino Tires, J. A. Collet, 
London. 

20,509. Hot-arr Encrnes, J. Y. Johnson.—(4, Woi/ 
jun., and Co , Germany.) = 

20,510. SigNaLuinc Apparatus, C. T. Dunham, 
London. 

20 511. Hatt Boxgs, J. L. B. Templer, London 

20,512. Rim Brakes for Cycigs, J. R. Trigwell, 
London. 

20,513. T. G. Challis, London. 

20,514. Boots and Suoks, J. J. Britten, F. J. Bannister, 
and W. Stanton, London, 

20,515. Bunsen Burners, 8S. Falk.—(— Ahrendt, Gey. 


20 516. Sscurine a Fira Sgat ona B. Sharp, 
Leeds, 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 


629,873. Dust Conveyor FoR THRESHING MACHINES, 
G. W. Russell, Greene, lowt.—Filed August 26th, 
1898, 

Claim.—In a dust conveyor for threshing machines, 
the combination of a threshing machine casing, a fan 
chamber having an eduction or discharge pipe of suit- 
able length, onl also having an induction pipe com- 
municating with the interior of the threshing machine 
casing, a suction or exhaust fan arranged in said 


629.873) 


chamber, and a screen for preventing the entry of 
straw and chaff into the induction pipe, said screen 
being arranged at the inner side of a wall of the 
casing s9 as to be kept clear by the passing straw, 
and comprising parallel bars or slats extending in the 
direction of movement of the straw through the 
machine, and having the upwardly-extending inclined 
end portions, substantially as and for the purpose set 
forth. 


629,902. Bripor. W. B. Gunn, Covington, Ky.—Filed 
March 20th, 1899. 

Claim.(1) The combination in a bridge of triple 
towers composed of one set of upright members 
with two sets of leaning members diverging in opposite 
directions from each other from a common base 
toward their tops and in the direction of the length of 
the bridge, substantially as herein described. (2) The 
combination in a bridge of triple towers each com- 
posed of one set of vertical towers and two sets of 
leaning towers on opposite sides of this central set of 
towers, and diverging towari their tops from each 
other and in the direction of the length of the bridge, 
with cables, suspenders, trusses, and anchorages, all 
substantially as above described, (3) The combination 


in a bridge of two or mcre tewcrs cach compc sed of 
one or more nearly or quite vertical sets of tower 
members and two sets of tower members diverg' ng 
about equally in opposite directions from each other 
and in the direction of the length of the bridge from 
their bases towards their tops, with cables, suspenders, 
trusses, and anchorages, all substantially as described. 
(4) The combination in a bridge of triple towers com- 
posed of one upright set of tower members with two 
sets of tower members diverging in the direction of 
the length of the bridge from a base below the level of 
the bridge-floor, toward their tops, with a truss carry- 
ing a floor system through the tower and projecting 
past the sides of the tower as a cantilever, and with 
cables, suspenders, = and anchorages, 
all substantially as described, 

630,192. ExTracTinc MECHANISM FOR BREECH-LOAD- 
Ina Guys, 4. 7. Davson and G. T. Buckhai, 
London, England.—Filed May 16th, 1898. 

Claim.—In a breech-loading gun, the combination 
of the breech-plug carrier having a hammer arm /: and 


630,192 


two projections i] and h®, and a sliding rod ¢ having 
at its outer end a slot and projection engaged by = 
projections on said carrier, and having its inner en 

sloped to engage in front of a cartridge flange, sub- 
stantially as described. 


i|. | 
— 
\ 
[629,902 F 
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ELECTRICAL ENGINEERING IN SWITZERLAND. 


ga general consensus of opinion that the 

the *Plectrical Engineers in Switzerland 
late very interesting and instructive, besides being 
Was able. The lessons which may be learnt from it 
nN divide themselves into two heads :—It is possible 

‘eal either with the technical aspects of Swiss work, 
pat h the broader principles which underlie the great 
or wit f electrical enterprise which, has taken 
development of electric » 

there, and which shows no signs of halting, but 
a. of proceeding at an accelerated pace. 
readers of THE ENarneER being chiefly concerned 
’ al engineering questions, it is proposed to leave 
in gener’ the electrical 
the more technical aspect of the subject to the electric 
apers, which are dealing with the matter ver fully, and 
: confine what follows chiefly to more general considera- 
tions. In estimating the electrical work which has been 
done in Switzerland, it is desirable to recollect that 
Switzerland is a small country in itself, the whole popu- 
lation of which is hardly more than two-thirds that of 
London alone, though, of course, it is exceptionally 
favoured by the number of people who are attracted 
there during a few months in the year. 

The energy and enterprise with which the Swiss have 
entered into electrical work, and the way they have 
utilised electrical methods for their convenience and 
profit, is a matter deserving of the most careful study, 
because what they have done in a small way and within 
the bounds of their own country is undoubtedly an epi- 
tome of what will be done within the next twenty years, 
to an even greater extent, in all enterprising parts of the 
world. At the same time, while meting out their full 
share of praise to Swiss engineers, it is only fair to say 
that local circumstances have in many ways been extra- 
ordinarily favourable for the development which has 
taken place. 

The general pric? of coal in Switzerland to manufac- 
turers situated close to railways is about £1 per ton, and 
the coal is not very good, according to English notions, 
even at this price. On the other hand, there is an 
enormous amount of water power in different parts of the 
country running to waste ; and moreover, owing to much 
of this power being fed by mountain streams taking 
their rise in glaciers, the flow is much more constant 
than is usually the case under ordinary circumstances. 
Again, nearly all the gradients of the streams are very 
steep, which is, too, an important condition. The neces- 
sary hydraulic works can be usually constructed at a 
moderate comparative cost, and the flow of the stream is 
only interfered with for a short distance, so that the normal 
flow is not much altered, nor are the rights of owners 
of property or other water powers above or below prejudiced. 
Thus a number of serious local and practical questions 
which nearly always arise the moment one attempts to 
do anything with water power in England, or over, at 
any rate, a considerable portion of the globe, are almost 
non-existent in Switzerland, consequently the Swiss have 
not only the advantage of water power itself, but it 
exists under circumstances which make it easy to 
utilise. Again, from periods long anterior to the date 
when electrical transmission became possible, the Swiss 
were already noted as specialists in hydraulic work and 
the building of turbines, much water power having been 
utilised there by means of rope transmission and in other 
ways, consequently there were plenty of enterprising 
people ready to suggest opportunities the moment the 
coupling of a dynamo to a turbine was shown to be 
practicable. The earlier electric-power transmissions in 
Switzerland were founded on the use of continuous 
currents, and Colonel Thury, of the Société d’Industrie 
Electrique of Geneva, has developed an extremely 
interesting system in which motors are coupled in series, 
by which means it is possible with proper arrangements, 
to work with line pressures up to 5000 volts, and even 
higher, and thus transmission can be effected over long 
distances. Quite a number of these installations have 
been erected and are satisfactorily working. At the 
same time, since Colonel Thury devised this system, 
there has been immense developments in the use of 
polyphase alternating currents for power transmission, 
and there can be no doubt that under most circum- 
stances in flexibility, convenience of handling, cost and 
ow. this method is superior to a continuous-current 
system. 

No sooner were the ideas of the late Professor Ferraris, 
of Milan, on polyphase motors made known, and the 
patent specification of Nikola Tesla published, than they 
were speedily taken up by Mr. C. E. L. Brown, who was 
then the electrician of the Oerlikon Company, of Zurich. 
Experiment quickly demonstrated that, in a number of 
ways, these motors were just the thing that was required, 

th for the generation and utilisation of electricity for 
power transmission; and the Oerlikon firm quickly began 
to put up installations on this system, ren | soon 
attained a great notoriety through the installation which 
Was put up at the Frankfiirs Exhibition of 1891, when, by 
the joint enterprise of the Oerlikon Company, the 
Algemeine Electricitiitts Gesellschaft—a large German 
company—and the German Government, some 300-horse 
power were transmitted a distance of 112 miles with a 
comparatively small percentage loss. Not long after 

is, Mr. Brown, not being satisfied to continue as one 
of the staff of the Oerlikon Company, retired, and 
shortly after established works in connection with his 
Present partner, Mr. Boveri, which have been exceedingly 
Successful, and which undoubtedly continue to take the 
ead of all works on the Continent in the design and 
construction of electric plant based on the polyphase 
een. These works were inspected by the Electrical 

ngineers, and now employ about 1800 hands. Being 

quite new, they have been designed in accordance with 
1 © most modern ideas, and are replete with all the 
atest tools which can be procured in England, America, 
and on the Continent, for carrying out work of this 
up to very large sizes. 

t may be worth while saying a few words more about 


Mr. C. E. L. Brown and his family, as they have im- 
pressed themselves very strongly upon Swiss engineering; 
in fact, one might almost say upon the engineering of 
the world. Mr. Brown’s father, who is still alive, is an 
Englishman, who, like many others drifted to the 
Continent in the great railway-making days, when, 
private enterprise not being hampered as it is now, 
Englishmen having got the lead in building railways, not 
only built their own, but did a huge amount of work in 
building them for other people on the Continent and in 
other parts of the world. 

Mr. Brown, we believe, married a German lady, and 
ultimately became connected with the celebrated firm of 
Sulzer Brothers, of Winterthur, the well-known engine 
builders, and had a long and honourable connection with 
them, assisting largely in building up their specialities. 

Two nephews of Mr. Brown, sen., are now intimately 
connected with the management of Messrs. Sulzer’s works 
and the locomotive works which adjoin them, while Mr. 
C. E. L. Brown, the son of Mr. Brown, sen., together 
with a younger brother, who has also great engineering 
talents, are the moving spirits in the firm of Brown, 
Boveri, and Co., which has already been mentioned. 
English blood has therefore had a considerable share in 
the development of the men who now stand at the head 
of Swiss enterprise. 

It may surprise a good many English people to learn 
that in some ways the conditions of labour in Switzer- 
land are as strict or even stricter than they are here, 
although the working hours are longer. In engineering 
shops these appear to be about 604 hours per week, at 
least these were the hours of the men in Messrs. Sulzer’s 
employ, or about 20 per cent. longer than English hours. 
An Englishman who had been some years in Switzerland 
told us that he thought the rate of working was about 
20 per cent. slower than in England, while the rate of 
wages for skilled men is some 20 per cent. less, so that, 
counting the extra hours worked, the rate of pay received 
by the men per week is not very different from that 
current in England for similar work, and the output per 
man is roughly about the same. Everyone was struck 
with the cleanliness and intelligent look of the men, and 
their neatness, all wearing blue overalls. 

The rules are very strict about overtime, and not a 
single man can work even an hour or two after hours 
to finish a job without first obtaining leave from the 
Government Inspector, and no permission obtained in 
this way is current for more than six weeks, unless a further 
application is made and passed. Partly on account of 
these restrictions, Messrs. Sulzer keep a factory in 
Germany, where a great deal more latitude is allowed, 
and where they can undertake and carry out work which 
would be difficult under Swiss conditions. The working 
hours are also somewhat different from ours. 

Not only the coal, but the steel and iron used 
come from Germany or France, and some from 
England—which, of course, must be a heavy handicap in 
work forexport. Swiss engineers, however, are fortunate 
in being able to secure a considerable amount of trade in 
countries bordering on their own—particularly Italy, to 
which a great deal of plant has gone for electrical work 
of one sort and another. 

Although the electrical engineers devoted nearly all 
their time to the inspection of electric power and tram- 
way plant, no account is complete of the manner in 
which the Swiss have availed themselves of the facilities 
which the employment of electric transmission gives, 
without reference both to electric lighting and use of 
the telephone. 

In England the Government took the course of im- 
posing a tax of 10 per cent. on the gross receipts of all 
telephones, and as the gross receipts are half the net 
receipts after paying for working expenses and deprecia- 
tion, this is a tax of 20 per cent. on the cost of 
telephone communication, and is thus a very heavy 
impost on a trade facility of the highest importance. 
The development of the telephone has also been greatly 
hindered by the English Government first adopting a 
policy of encouraging competition, then, after a great 
deal of vacillation, changing the policy to one repressing 
competition, and again now, after much agitation, chang- 
ing back again to the policy of encouraging competition 
by municipalities. As the Government have never had 
the courage to go into telephone work themselves 
properly, and, on the other hand, have been too timid 
and fearful to grant the facilities and security which 
would have enabled the work to be done properly by 
private enterprise, the result is that in the use of the 
telephone England is far behind a number of other 
countries. We are not speaking now so particularly of 
the great towns as of the smaller ones and the country 
districts. Although the telephone is exceedingly 
valuable in towns, yet, when the distances are short, 
there are obviously a number of other methods of com- 
munication. But the real value of the telephone, we 
have always held, lies in the power it gives of placing the 
smaller towns and villages, and even country residences, 
in close touch with the nearest towns and the country 
generally. There is something almost comical in the 
stupidity which has not only failed to give facilities, but 
has actually put obstacles in the way of carrying out 
work of this character, although the flocking of people 
to towns has been a matter of national anxiety, while 
one of the best means of keeping people in the country 
is to give them as nearly as possible the same facilities 
of communication as are enjoyed by towns. 

In America this facility of communication, with all its 
corresponding advantages, has been provided entirely by 
private enterprise. In Switzerland the same result has 
been achieved by the Government. By which means 
the public in these countries have been able to obtain 
these advantages at the lowest expense it would be hard 
to say, as the circumstances are so very different. 

From the first the Swiss Government have adopted the 
enlightened policy of endeavouring to give all the advan- 
tages which could be derived from the use of the telephone 
at as low a costas would cover interest on capital employed, 
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Believing, like the other nations of the world except our- 
selves, that the facilities given by electric communication 
far outweighed any sentimental reasons, overhead wires 
have been freely permitted everywhere. The conse- 
quence is that not only is the telephone used extensively 
in all the towns, but can also be found in quite small shops 
in country villages, the advantages of which in a moun- 
tainous country it is often difficult to estimate. 

In the same way in many districts the electric light 
will be found with all its conveniences, even in the 
cottages of workmen in out-of-the-way villages, this latter 
being usually supplied by power supplied by some 
neighbouring waterfall. 

Coming now to the more immediate objects of the 
Electrical Engineers’ tour, namely, the inspection of 
electric power, tramway and railway plant. The manner 
in which electricity has been utilised for each of 
these purposes is worthy of the most careful study. 
Nake, for instance, the power station at Rheinfelden, a 
few miles from Basle. The Rhine here runs down a 
rapidly-descending slope for some two or three miles. 
ys one oe has been taken of this to run a strong retain- 
ing wall about, say, half a mile up the stream at 
some distance from the bank, in itself an under- 
taking of considerable magnitude. By this means 
a backwater has been created so that, at the lower 
end at the power station the level of the water is 
about 14ft. above that of the river which passes it. A 
long power house has been erected at this point to receive 
twenty-two turbines, each of about 1000-horse power, 
which discharge their water directly back into the river. 
When we were there last year there were about five 
turbines erected and working, but the demand for power 
has so greatly increased since, that on the occasion of the 
Electrical Engineers’ visit this year, nearly the whole 
number was installed and working, and it was in 
contemplation to make other large extensions. In 
considering this project it must be recollected that 
it is four or five years since it first took shape, 
and since German capitalists had the confidence to embark 
at least a quarter of a million to start with on this enter- 
price, whereas English financiers seem to be just beginning 
to have a glimmering of a notion that there is likely at 
some date in the future to be an opening in this direction. 
The power from the station is largely used on the spot 
for chemical work, and for the manufacture of aluminium. 
The remainder of the power is distributed by overhead 
wires to a number of factories within a range of some 
miles, and the current is being carried to surrounding 
villages for lighting and power purposes to distances of 
ten to fifteen miles. In fact, there is no doubt that the 
nucleus of a great industrial centre is being rapidly formed. 
Another interesting power house of this character was seen 
by the Electrical Engineers at Kander, near Thun. In this 
case the installation is smaller, representing about 5000- 
horse power, but it is even more interesting from the fact 
that the pressure of the current is raised to 16,000 velts. 
Part of the current is transmitted to Berne, a distance of 
about 30 miles, where it is utilised for the lighting of the 
town and supply of power. The remainder of the current 
goes to supply the Thun-Burgdorf Railway, which, again, 
was one of the most interesting things, if not the most 
interesting thing, seen in Switzerland by the Electrical 
Engineers. is railway, which is about 30 miles 
long, and the end of which must be some 40 miles 
distant from the power station, is worked by three-phase 
currents transmitted from it. The railway is of the 
ordinary gauge—in fact, forms part of the general system 
of the country—and ordinary locomotives can run over it. 
It is, however, regularly worked by electric locomotives 
of about 240-horse power each, and which are arranged 
to run at approximate speeds of 18 or 35 miles per hour. 
The working of the line, although admittedly still in an 
experimental stage, appeared thoroughly satisfactory, 
and it will undoubtedly be the pioneer of great develop- 
ments in this direction. 

Next in interest to this railway come the rack-railways. 
These rack-railways effectively dispel the idea which has 
been very prevalent in England, but which has no 
foundation whatever in fact, that multiphase motors 
have only a small starting torque. The sight of a train 
full of passengers starting from rest with ease up an 
incline of 1 in 5 or 1 in 4 is sufficient to dispel any such 
notions ; and again, the back electromotive force of the 
motor is used as a brake coming downhill, and it is an 
extraordinary practical illustration of the transfer of 
energy across what appears to the ordinary eye nothing 
but air, when the whole of the power required either to 
take such a train upwards, or to prevent it running too 
quickly downwards, passes through the gap between the 
armature and the field magnet. The ordinary brakes 
with which the trains are, of course, provided, are oniy 
used in case of emergency. A very pretty point comes 
in here, however. If the train were running downhill, 
and the back electromotive force of the motors 
approached or exceeded that of the generator, the 
load would be largely taken off the generator, and it 
would tend to run away. In order to prevent this, a 
working load is provided by means of a water resistance 
placed across the circuit, in which sufficient energy is 
expended to maintain a load on the generators. 

In ordinary tramways the Swiss are well to the front, 
but these call for no special comment, except the power 
station of one of the tramways at Zurich, which is and 
has been for some time successfully worked by means 
of gas engines driven by Dowson gas, assisted by a 
battery of accumulators to relieve the engines of the 
heavy sudden starting loads. 

No account of the Electrical Engineers’ tour would be 
complete without a reference to the superb Polytechnic, 
or, rather, one should say, Technical University of 
Zurich. English manufacturers and engineers who have 
not made education a special study can have no concep- 
tion of the energy and money which has been expended 
in developing this great institution, the electrical 
laboratory of which alone with its equipment has cost 
£50,000, and the mechanical workshops considerably 
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more. With such an institution at their back much 
more in touch with manufacturers, there is reason to 
believe, than is the case of technical institutions in 
England, it is no wonder that a constant and large 
stream of men is continually being turned out equipped for 
tackling to the best advantage a multiplicity of pro- 
blems which the continual advance of science is with 
increasing rapidity bringing within the scope of 
practicability. 

In conclusion, it should be mentioned that the tour of 
the Electrical Engineers will probably be memorable, not 
only on account of what those who took part in it saw of 
the engineering work in Switzerland, but also for what 
they saw of each other. There have been electrical con- 
gresses which, however, have largely been attended by 
professors, and, of course, there have been meetings of 
municipal engineers. But this is practically the first 
occasion on which a large, general, and representative 
body of members have been brought together under 
friendly and social conditions for several days together, 
and there is little doubt that the friendships and 
intimacies formed, and the interchange of ideas which 
took place under freer conditions than is possible in the 
ordinary conduct of business, will not be the least 
fruitful of the results of this memorable and success- 
ful tour. 


BRITISH AND AMERICAN MACHINE TOOLS. 
No. I. 
A COMPARISON OF THE CONDITIONS SURROUNDING 
THE TRADE, 

In writing on a subject in which the merits of the pro- 
ductions of two different countries are discussed and 
compared, one is liable, or, rather, certain to put forward 
opinions with which many will not agree. The object of 
this and the following articles is to point out some of the 
differences in the systems and conditions of British and 
American manufactures, in the hope that the discussion of 
this subject may suggest points in which our methods may 
be improved. With this object in view, it is necessary to 
emphasise what is good in American machinery and 
systems of manufacture, for it is the good features which 
we must consider, the bad being without practical 
interest for us. Thus the opinions expressed hereafter 
may without this explanation have an appearance of 
stronger bias towards American productions than is in- 
tended. It is well also to explain at the outset that 
though largely interested in the wse of machine tools of 
all kinds, the writer has no other connection, directly or 
indirectly, with any firm of machine tool makers, either 
in Great Britain or America. 

That the Americans have become our serious com- 
petitors in the manufacture of machine tools is now 
generally admitted; and there is no doubt that this most 
important industry, once practically a monopoly of this 
country, is in danger of being considerably further 
diminished, if not taken away from us altogether. Below 
are given figures representing the aggregate value of 
machinery imported during the last few years into this 
country from the United States, by four of the leading 
firms here, who collectively may be said to represent 
most of the principal makers of American machine 
tools :— 


Year. £ 

1895 86,165 
1897 (year of the strike)... ... 337,528 


Judging by the orders received up to the present date, 
it is expected that the importations by these firms for 
the present year will amount to a total value of £378,000. 

These statistics not only show that the importation 
of American machinery is steadily and rapidly increasing, 
but that the trade evidently received a very considerable 
additional impetus during 1897, the year of our engineer- 
ing strike, which fact is worthy of notice. In view of 
these figures, it is well to consider what has led up to 
this state of affairs, and what steps should be taken in 
order that we may preserve our trade, for, if the im- 
portation of American tools into this country, the birth- 
place of machinery, is increasing, it is reasonable to 
assume that the American trade is also improving to at 
least a similar extent in other civilised quarters of the 
globe. A fair comparison, therefore, of the machines them- 
selves, and the methods of manufacture employed by both 
countries, will perhaps enable us to form an idea as to 
our prospects of being able to hold our own in the 
future. 

The considerations which influence a purchaser in the 
selection of a machine tool are as follows :—(1) Its effi- 
ciency; (2) its durability; (3) its price; (4) the time 
in which it can be delivered; (5) the manner in which 
it is offered for sale. Of the first of these both countries 
may reasonably claim their fair share. On the second, 
this country has perhaps the advantage. As to price, 
there is no doubt that the Americans can under-bid us, 
and, indeed, the fact that they can often pay the expenses 
of an office in this country, besides transporting their 
goods some thousands of miles, and still compete with 
the makers here, is sufficient proof of this. In delivery, 
we are, as a rule, the more backward; while with regard 
to the last item, it must be admitted that the Americans, 
though not yet so well versed as we are in the methods of 
conducting business in foreign countries, are more energetic 
and pushing than ourselves. It is proposed to deal at 
greater length with each of the above items in sub- 
sequent articles, but for the present it will be sufficient, 
without drawing a close comparison between the two 
countries, to mention generally the causes which have 
led up to the Americans occupying their present high 
position in the engineering world. 

The natural advantages of the country itself are too 
apparent to require comment, producing as it does all 
the raw material requisite for the manufacture of every- 
thing appertaining to engineering equally good in quality 
and at as low a cost as we can produce it ourselves, 


with the important exception of tool steel, which it is 
gratifying to know is still exported from this country to 
America in large quantities. In spite of the distance of 
the producing centres from some of the large manufac- 
turing towns, the Americans manage to transport 
material at a very lowrate. This is due to four causes :— 
(1) The natural facilities of the country, the numerous 
rivers and waterways affording a cheap and easy means 
of transport. (2) The keen competition between the 
various railway lines. (3) The excellent organisations 
existing among the manufacturers—such as the National 
Manufacturers’ Association—which have for their object 
the advancing of the interests of their members, who, 
combining for this purpose, form a powerful body whose 
proposals and suggestions are treated with a respect and 
consideration which no single individual or private firm 
acting alone can command. (Lastly) The influence of 
the Inter-State Commerce Commission, a body which, 
having control of the traffic on the railways between the 
various States, establishes a uniform rate per mile, and 
prevents any extra privileges being given by the railway 
companies to large firms to the detriment of smaller con- 
cerns, and enforces the same rate for short as for long 
distances. 

The following table will give a good idea of the average 
cost at which finished machinery can be transported by 
rail from the manufacturing towns to New York for ship- 
ment, as compared with the rates charged by our railways 
to convey goods from London to our sea ports. It will 
be seen that, instead of having a uniform rate, the Ameri- 
cans charge a different price for goods less than three 
tons, and that goods which are packed are carried cheaper 


than those which are unpacked. 
| 
| Rates per ton. 
| Unpacked |Packed ma-'Lots of ma- 
To New York from Distance. machinery| chinery | chinery 
junder 9 t’nsjunder 9 t’ns over 9 tons 
weight. weight. | weight. 
Miles £ x. d. £s. d.| £8. 
Boston 223 11110} 018 9/ 015 0 
Baffalo_... | 424 116 6; 11011; 015 0 
Hartford... ... ..., 113 018 9}; 01511! 0 9 4 
Philadelphia ... 89 007; 01610 010 8 
Washington ... .... 228 015 0 
Cincinnati (Ohio) .... 758 3 011; 218 1 4 4 


To compare, therefore, the above rates, it is necessary 
to take the average of the three tables as shown in the 
following schedule :— 


: : | Average rates for corresponding 
America 


Aver 

| Dis- per To New York Dis- 

From London to |tance.| ton. from tance. oa 

| ton. 
Miles.| £ d._ Miles. |¢ s, d. 
Liverpool 201 | 1 5 0 |Boston 223 {1 110 
Glasgow 401 | 2:12 6 Baffalo 424 76 
Bristol... 118 | 1 26 |Hartford ... .... 113 0148 
Southampton .. 79 | 0 50 Philadelphia ... 89 (0 160 
Hull... 181 | 1 5 0 |Washington . 228 166 


From the above it will be seen that the general condi- 
tions in America from a manufacturing point of view are 
at least as favourable as those in our own country. 

We will now consider the character of the people them- 
selves. The American is essentially a business man, and, 
above all, never loses sight of the fact that he is in busi- 
ness for the purpose of making money. To succeed in 
this he recognises that he must produce the best possible 
article at the lowest possible price, and he is therefore 
more ready than we to lay out capital, sometimes rashly, 
to attain this end. An English manager who buys a 
new machine or makes an expensive apparatus in order 
to cheapen the cost of production, should it turn out a 
failure, will certainly hear of it from his directors. In 
America an experiment of this kind is often looked upon 
as a legitimate trade expense, and it is not uncommon 
to hear an engineer remark of a certain type of machine 
that he has tried it, and having found it of no use, has 
relegated it to the scrap heap. By this he does not 
necessarily mean that the machine will not do its work 
well, but that he has found something which will answer 
his purpose better, in which case he does not hesitate to 
purchase the new tool. In fact, with him it is not so 
much a question as to whether he can afford to buy a 
new machine as whether he can afford to do without it; 
for he is well aware that a manufacturer now-a-days 
who intends to make money must spend it freely on his 
equipment. 

It is in this spirit of enterprise, carried sometimes to a 
point of rashness, that the Americans as a nation differ 
so essentially from ourselves ; and while, no doubt, the 
individual may sometimes suffer from want of caution, it 
is in the nature of things for the survivors to profit by 
the mistakes of others, and without doubt it is largely 
owing to this characteristic that the Americans have 
advanced of late years with such extraordinary rapidity. 

Anyone interested in the question of manufacture who 
visits America cannot fail to be impressed with the cour- 
tesy of the business people, and the freedom allowed to a 
visitor wishing to see over any works or factory. An in- 
troduction is unnecessary. It is sufficient to send in a 
card, and permission to view the works is readily granted ; 
nor is there any tendency to withhold information ; quite 
the contrary. Usually a member of the firm will accom- 
pany the visitor, explaining in detail anything of special 
interest, and pointing out any novelties and improve- 
ments. It is rare, indeed, after a visit of this descrip- 
tion, to leave without having seen a good deal to admire, 
and without a gratifying feeling of having added some- 


what to one’s own experience. Having visited over a 


hundred factories in the United States, the write ; 
unable to recall more than one instance in which by 
mission was refused, and this was where a new ao 
of special manufacture, almost in the experimental ng 
was being developed. Stage, 

This practice of welcoming visitors is not confined 
foreigners only, but is equally extended to their — 
fellow-countrymen, and even to competitors. [t is er 
too much to say that in America nearly all the Jay on 
manufacturers of machinery are not only acquainted with 
one another, but in many cases are intimate personal 
friends. The result is that when businegs calls 
engineer to a town where a competitor is established 
he will usually find time to pay him a visit, exchange 
ideas, and go over his factory. Consequently both rrr 
some fresh notions, hear what their competitors are doin 
and receive an additional stimulus which cannot fai] tobe 
of advantage to the engineering community at Jay 
And manufacturers obtain success, not so much be 
adopting a good method and concealing it from other 
as by improving upon what others are doing, and en 
deavouring, if possible, to maintain the lead. Owing re 
the long distances to be traversed, and perhaps t 

PS to the 
excellent travelling accommodation, the average American 
thinks less of a twelve-hours’ journey than we do in this 
country of a fifty-miles ride; and one is amazed at the 
accurate knowledge often displayed with regard to the 
doings of a competitor perhaps a thousand miles off. More. 
over, as he invariably travels long distances by night, the 
American loses little time in going from one place to 
another. 

The system of technical education of the more wealthy 
among the engineering classes differs considerably from 
our own. Indeed, the social conditions existing in 
America are so different from those in this country that 
it is most difficult for us, with our class traditions, to 
realise them. As a child, the son of an American em. 
ployer is frequently educated at the same school and on 
precisely the same terms and footing as the sons of his 
own workmen, and hence, from his surroundings and 
associations, develops a commercial instinct which does 
not exist in the average schoolboy in this country. 

The ‘gentleman apprentice” is not known. The 
embryo engineer, on leaving the school, does not pay a 
heavy premium to learn his business in an engineering 
workshop, but usually spends some years at one of the 
excellent technical schools, of which there are several in 
the country, where he learns a good deal of theory, com. 
bined with practice, after which he will obtain a situation 
as working hand in some firm, commencing at the lowest 
stage, and rising as rapidly as his industry and ability 
will permit. 

Although we boast some technical schools in this coun. 
try, they are not yet up to the mark, and the engineer, 
recognising this fact, prefers to educate his son profes. 
sionally by apprenticing him to a firm of good standing, 
where he will have the opportunity of acquiring a 
thorough knowledge of his business. The result is that 
the majority of pupils at our technical schools are sons 
of people outside the engineering world, and on leaving 
the school (with no matter how good a record), having 
little or no interest to help them to a situation, find it 
difficult to obtain work even as unskilled hands, the pre- 
judice being in favour of engaging mechanics from among 
the working rather than the more highly-educated 
classes. 

As things are, both the English and American systems 
of training have their advantages. In the case of the 
former, the premium apprentice leaving school without 
that commercial instinct which appears to be part of the 
American boy, comes at once in touch with a business 
concern, and sees engineering conducted on commercial 
lines—a state of things widely different from the manu- 
facturing of small articles in the workshop of a technical 
school for the admiration of his relatives at home. 

On the other hand, it is contended that a youth, whose 
parents have spent a large sum for the privilege of 
having him taught, is not made to work as he would be 
under masters at a technical school, that business punc- 
tuality—and to be at work regularly at six o'clock in the 
morning is a severe test—is not insisted upon, and further 
that he has no opportunity, unless he is sufficiently 
interested in his work to attend night classes, of learning 
anything of theory while serving his time. Je this as it 
may, it is evident that both systems are good from the 
fact that each produces good men. 


SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 


VI.—RAILWAYS AND WATERWAYS. 


Ir one desired a comprehensive single-sentence defini- 
tion of Russian railways, to call them “both the best 
and the worst in the world” would not be much beside 
the mark. To the Englishman, brought to Russia on 
business, a Russian railway may represent the quintes- 
sence of what should not be; but regarded from some 
other standpoints—not necessarily entirely Russian either 
—we might copy some things with advantage. So far 
as Russia herself is concerned, the railwaysare admirable; 
the country is happy in this, that time is not money 
there, and only comfort needs consideration. To com- 
pare a Russian with a British railway is, therefore, for 
this reason, idle. 

In one way and another Russian railways have ie 
come in for a good deal of description, the repetition 0 
which here would be of no particular advantage. I at 
pose, therefore, to confine myself as much as possible , 
certain minor details of interest to which attention 8 
seldom or never directed, viewing the matter entirely in 
the light of the traveller. ‘ 

The speed of Russian trains is a subject by now ba 
tolerably threadbare ; most people are cognisant of t 
fact that twenty-five miles an hour represents something 
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edmaximum. The reasons—of which one hears | from Ostend—or Calais—to Petersburg is £4. The 
thing—are twofold. extras by ordinary express come to more than half this, 
Russian lines are laid very often | when the additional expense of a day’s extra food is 
n sandy or marshy soil, and a high speed might pro- | counted, so the excess is very slight, and by no means 
ae disaster. It is worthy of note that railway acci-| disproportionate to the advantage. The Nord travels 
z tg—other than the purely national ones caused by little if at all faster than ordinary expresses; it makes 
Se oaives and intended for the Imperial family—rarely up time chiefly in Russia by the absence of long stops for 
- in Russia. A second reason is that the lines | refreshments. At night, by the way, the Russian part of 
sing mostly as unprotected as the prairie lines in | it is lit just like all other Russian trains, with a solitary 
America, both moujiks and animals often stray upon the | candle. 
railway, ‘and the train has to stop till they can be per- Russian bridges are mostly of wood. There are few, if 
suaded to move away. | any, bridges of the kind so plentifulin Germany, where some 
When all is said and done about speeds, however, there of the finest looking bridges in the world can be found. 
is one thing to be urged for Russian trains—they are | Directly one enters Russia these vanish, to be replaced 
always punctual. With their slow speeds and stoppages by dumpy wooden structures, such as might be found on 
that vary from fifteen minutes to an hour, the contrary | small British local railways. 
would not perhaps be easy. The starting of a Russian| Russian locomotives are curious things; England, 
train is a most tremendous business; a bell, then a America, and Germany chiefly provide them. Some 
warning whistle, a second bell, more whistle, thena third of these locomotives, at a little distance, do not look 
edition of both. Despite this, however, there are folk | very unlike “ Puffing Billy ’—they suggest that engine at 
who contrive to miss trains. There is no ‘‘ pay at the any rate. Others recall our Metropolitan Railway. All 
other end” for the passenger who arrives at the last | burn wood, petroleum, and rubbish, and discharge an 
moment. No one may travel without a ticket. At St. | abnormal number of sparks. There is said to be only 
Petersburg, for the expresses, it is necessary to be at the one Russian-built express locomotive, and this came to 
station something like an hour beforehand if one has grief on its first trial—smashed a connecting-rod, or 
luggage ; even & first-class passenger is only allowed the | some such accident; so there does not appear to be 
veriest trifle free, the rest has to be paid for at high much probability of foreign-made engines being ousted 
rates, measured, it has been suggested, by what the yet awhile. British engines are regarded as the best, but 
authorities, after looking at the passenger, thinks he German are most used. I heard several stories of old 
can afford to pay. It is a lengthy operation. Leaving or defective engines having been palmed off on Russians 
atrain, too, is a matter of nearly an hour in the case by Germans, but do not know whether they are true, or if 
of people with luggage. There are no station cabs, true, more than in a few isolated instances. The strong 
the omnibuses from the chief hotels and ordered vehicles national hatred of Russians for Germans might account 
only are allowed to enter the station precincts ; nothing | for the tale. On the other hand, there are plenty of 
is witnessed like the every-day scenes at any London | instances of the same sort of thing in other trades. 
terminus. Russia is somewhat of a ‘“‘ dumping-ground” for the 
Wirballen, the frontier station opposite Eydtkuhnen, is | Germans, a practice that tells in favour of our rivals at 
one of the best known in Russia. Here, in consequence | present, but which must eventually tend to our benefit. 
of the different gauge, all passengers have to change.| The first Russian railway, from Petersburg to Zarsko- 
The frontier is lined with sentries upon the banks of a jeselo, was opened in April, 1838. Its length was only 174 
small river, the German side of which is flat marsh land miles. It was a single-track line, very solidly con- 
for a good hundred miles. On the Russian side there are structed, at a cost of £12,000 per mile. It at once paid, 
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Fig. 1—RUSSIAN RAILWAYS TO CHINA 


fir forests and the everlasting flat plains alternately. | 8 per cent. being got from it. M.de Gerstner was its 
Wirballen station is equal to any in this country. The| engineer. In 1845 the Petersburg-Moscow line was 
customs-house is fairly quick, the ordinary passenger is | begun; 400 miles, at a cost of about £2,900,000. Other 
little bothered—not a whit more than he is elsewhere— salman in working order or building before the “fifties” 
and the long wait is more Russian than necessary. were Moscow to Kolomna, 66 miles; Warsaw to Cracow, 
_ The ordinary expresses are chiefly made up of wagon- | 156 miles, for half a million pounds; Petersburg to 
lits, for which a supplementary fare must be paid. A | Odessa, roughly a thousand miles down the 30th degree 
first-class passenger can travel on in a second-class | of longitude, was projected in 1848, but never came to 
wagon-lit if he does not care to pay the first-class | anything; in place of it, Moscow was connected with 
“supplementary.” Roughly, the first-class is 16s. from | Sevastopol as a main line at a much later date. The 
Wirballen to Petersburg, the second class 11s. Probably | earliest line was extended to Wilna, whence it went on to 
he pays the first, and goes by the second; there is not | Wirballen and to Warsaw. This latter place was con- 
much way of telling. The latter for the stranger is, | nected with Moscow, whence the line was carried to 
indeed, the best, since by it he will meet the British | Nijni Novgorod. A main line runs from Kharkov to 

bagmen,” who are almost the only people from this | Nikolaieff. A main line also runs from Moscow to the Sea 
country who go to Russia—or who know much about | of Azov, thence to Petrovsk on the Caspian, and an 
it—and Russia is a land where the railway passenger | extension to Baku is now open. From Baku a line runs 
needs advice. Some of these commercials have grown | to Batum. On the other side of the Caspian the main line 
grey in the service. No one finds out very much | runs from Krasnovodsk vid Askabad, Merv, Bokhara to 
as to what they do or where they go; secretiveness | Tchemkent, and Kokan in Turkestan. It is thence pro- 
is the order of the day with them, but there is no | jected to Kulia on the frontier, and down across middle 
doubt that many of these old hands carry on a/| China to Pekin. The famous Trans-Siberian Railway 
lucrative trade in machinery of different sorts. The | may also be said to start from Moscow vid Toula to Samara 
carriages are the usual wagon-lits, a corridor on the left | on the Volga; thence it runs to Irkutsk on Lake Baikal. 
hand, the a to hold four each, a lavatory at | The accompanying sketch maps, Figs. 1 and 2, will help to 
either end, and a passage into the adjacent cars. There | make all this intelligible. This past summer excursions 
is no dining car in the ordinary express, but the inevitable | were run with a special train-de-luxe from Moscow to 
tea—stakan tchi—can be procured on board at any time. | Krasnoiarsk. The charge, everything except wine in- 
For meals stoppages are made at various stations where | cluded, was alittle under £60, which, as it lasted from the 
excellent restaurants exist. Russian trains are lit at | 5th to the 24th of August, cannot be called very heavy. 
night in a most primitive fashion—a single candle 
suffices fora compartment. Between first and second- 


The whole of the details published concerning progress 
on the line beyond Lake Baikal need careful acceptance, 
class cars there is little, if any, difference ; but the third- | and Krasnoiarsk may still perhaps be regarded as the 
- are bare wood, each compartment having four | virtual terminus. A great deal of the line has been laid 
Shelves and some straw. The moujiks pack themselves | on sand, and will have to be re-laid before fast or heavy 
in these as they fancy. The whole train is well heated | trains can be run upon it. A large amount of peculation 
with charcoal fires—rather too well heated very often. was at one time practised ; and more than once it might 

The best train in Russia is the Nord express, which | have become a Panama Canal but for the energy of the 
— through from Ostend to Wirballen, and thence to | projectors. The difficulties that have been encountered 
ee two days a week. In this way one can get | are far heavier and more varied than is generally sup- 
— London to Petersburg in about fifty hours; by | posed, and the expenditure one way and another has 
= ordinary through express the journey takes something | been colossal. 

e three and a-h fdays. The Nord is made upentirely| From Vladivostok, the original terminus, the line has 


route is, however, abandoned, and the line will now run 
from Vladivostok to Kiranova, thence to Petuna, where 
it will join the line to Mukden and Port Arthur. A pro- 
jected line runs from Mukden to Pekin. It is more pos- 
sible than probable that the whole line will be open in 
1905 as projected. There are enormous difficulties of all 
sorts. However, the railway is a State affair, and the 
Russian is a person of abnormal persistence. Somewhere 
along the route gold has been found, but there is little 
trustworthy information about it. Whether it is much 
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Fig. 2—RUSSIAN RAILWAYS AND SHIP CANAL 


or little, the Russian Government is sure to take care 
that if any Johannesbergs arise they will be Russian 
towns. 

The railway is assumed to bea purely military one. 
It is not. It will have military uses, but by no means 
such great ones as is assumed. The Russian ideal of 
strategy is to be leisurely; in such an enormous country 
this will pay better, and it is at least open to doubt 
whether purely military reasons would ever have pro- 
duced the line—a bruised reed for military operations. 


Fig. 3—-RUSSIAN WATERWAYS 


Siberia, however, is to the Russian moujik much what 
London is to the pauper alien—it is a promised land flow- 
ing with milk and honey. For literary purposes we 
always paint Siberia as an awful frozen land, to which 
despairing Russians are sent in convict droves. A certain 
number of people who would be executed in other coun- 
tries are thus sent, but of the 60,000 who went in 1898, 
only a very small percentage were convicts. The rest 
were free emigrants. So great is the desire to go, that 
many emigrants have tramped all the way to the Amur 


of first-class wagon-lits, and the supplementary charge | been working to Khaborovsky for just two years. This 


province, a three years’ journey. 
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The fact is, that much of Siberia is extremely fertile, 
and to all intents and purposes it is Russia’s Canada. It 
is a country of boundless possibilities, as yet virgin. 
The railway is needed t> open it up, and its raison 
Wétre lies there. 

Fares on Russian railways are very low—a species of 
Zone system is in operation; 3000 versts, roughly, 2000 
miles—1989 is the exact figure—can bs traversed for about 
£2, against the £8 odd it would be by our parliamentary 
trains. On the Trans-Siberian Railway the first-class 
supplementary fare is about 53. 6d. for a single night, and 
little over a pound for six—the time taken in reaching 
Krasnojarsk from Moscow. 

Nearly all railways are State owned; such as are not 
are in process of being so. At the end of last year 
27,644 miles of railway were open, and 7426 building. 
Canals and waterways are intimately connected with 
railways in Russia. The projected Baltic-Euxine Canal 
has been dealt with ina previous article. For mercantile 
purposes this waterway already exists, thanks to the big 
rivers and junction canals. Siberia has some 28,000 
niles of navigable rivers, and there are waterways across 
a great deal of Siberia—see Fig. 3. 

Numbers of canals were projected by Peter the Great, 
and finished by his successors; and eighty years ago 
there were fourteen principal canals in European Russia. 
This included the Baltic-Euxine waterway completed in 
1801. It united branches of the Daieper and Duna; the 
artificial part of the waterway is less than twenty miles 
long. Nature has done the rest. 


HARBOURS AND WATERWAYS. 


Montreal.—The first of the piers which form part of the 
works for the improvement of the harbour of Montreal has 
been completed, and the Dominion steamship Roman berthed 
there, the captain expressing the opinion that this pier ‘‘ was 
superior to anything outside of Liverpool.” The pier is 
1000ft. long, 300ft. wide, with 30ft. against the walls at low 
waier. It runs out at an acute angle from the main harbour 
wall and street which runs parallel with the harbour, and is 
to be succeeded by others constructed in a similar manner. 
The pier is built of crib work, and was commenced about a 
year ago. The cribs are 151ft. long, the front compartment, 
9ft. in width, being filled with stone, and the remainder with 
material dredged from the harbour. 

The works of which this pier forms part, after a long period 
of negotiation between the different authorities concerned, 
and a very strong controversy as to the merits of numerous 
schemes submitted for approval, were finally commenced in 
1891. The scheme was designed by Mr. John Kennedy, 
M. Inst. C.E., the harbour engineer, to meet the require- 
ments of a rapidly-growing trade, and for the protection of 
the city from fioods caused by ice blockades. By this pro- 
ject the upper part of the harbour has been enclosed by an 
embankment 1} miles in length, enclosing 250 acres, which 
by this means is protected from the strong current of the 
river, and from the violent action of the ice coming down the 
stream on the break-up of the winter season. This embank- 
ment, or “ guard pier,” is 45ft. in width and 20ft. above low- 
water level, and is composed of the material removed in 
dredging the harbour, the face being pitched with stone, 
about one million cubic yards being required. The estimated 
cost of this guard pier was £624,000. In connection with 
the material used, a rather singular dispute occurred between 
the municipal and harbour authorities, who in certain pro- 
portions found the money for the work, as to the proportion of 
payment. The quantity originally required was estimated 
by “‘scow measure,” that is, the cubic contents of the barges; 
but as the work went on, it was found that it took 1} yards 
scow measure to make one cubic yard in position, a much 
larger proportion than was anticipated. One party to the 
bargain declined to pay on scow measure, but only on the 
work actually done. 

Within this Guard Pier the harbour has been dredged to 
274ft. at low water, a depth which can be further increased 
when required. The Lachine Canal connects with the new 
harbour at the upper end, and the water from it and the 
mills on the river is sufficient to keep up a constant flow. 
The main street fronting the new harbour is to be widened, 
and the low-lying parts of the city will be protected from 
floods by a parapet wall carried along between the streets and 
the wharf. Projecting from this roadway, at an acute angle, 
are to be three piers similar to that already described, giving, 
with the new shore wharves, about 15,000 linear feet of deep- 
water quayage. These works have been necessitated by the 
growing trade of Montreal, about half the import and export 
trade of the Dominion passing through this port, The har- 
bour has now become the chief port in Canada. It is at the 
head waters of ocean navigation, and is the meeting-place of 
the grand inland system of navigation connected with the 
Great Lakes; and is the terminus and headquarters of the 
Canadian Pacific Railway Company, controlling nearly 9000 
miles of railway; and of the Grand Trunk Railway, having 
5000 miles. It is connected by railway with New York, 
Boston, Portland, Halifax, and St. John. Its trade and 
importance as a centre of distribution for the Dominion of 
Canada is due almost entirely to the improvements which 
have been carried out in the navigable conditions of the St. 
Lawrence. Montreal is 986 miles from the Straits of Belle 
Isle, and is situated at the head of that part of the river 
which is navigated by ocean-going steamers. Originally 
owing to shoals in the channel, vessels drawing over 10ft. 
could not reach Montreal during low water in autumn. In 
1844 the deepening of the river was undertaken by the 
Government. In 1865 a channel 20ft. deep had been 
attained. In 1878 this was increased to 22ft., and 25ft. in 
1882; and in 1888 274ft. was secured at ordinary tides, 
which do not affect the channel beyond Three Rivers, about 
70 miles below Montreal. Since then a depth of 27}ft. has 
been secured all along the channel at the lowest water in 
autumn, at the part of the river which is beyond the influence 
of the tides, 

The shipping traffic has grown as the dredging improved 
the navigable depth, and increased from 629 sea-going 
vessels, of a tonnage of 683,854, in 1883, to 734 vessels, of a 
tonnage of 1,096,909 in 1894. The average size of the vessels 
increased from 1087 tons to 1495. The inland vessels num- 
bered at the latter period 4666, with a tonnage of 979,809 

tons. 

The trade of Montreal will no doubt be further increased 
as the facilities between the St. Lawrence and the inland 
lakes become improved. One very important step in this 


direction has been accomplished within the last few weeks 
by the opening of the Soulanges Canal, connecting Lake 
Ontario with the river, and forming the last link in the chain 
of improvements which the Government have for some years 
past been carrying out, at a cost of about £13,000,000. Boats 
drawing 14ft. of water can now pass from the sea to the 
lakes. By this operation the cost of transporting lake 
freights to tide water can be reduced to a level beyond the 
possibility of competition by the American waterways. 


Russian ports.—The statements which have recently been 
in circulation as to the effect that the proposed canal for 
uniting the Black Sea and the Baltic was to be commenced 
forthwith, and that contracts had been entered into for its 
construction, do not appear to be correct. The Times cor- 
respondent at St. Petersburg, on the authority of the Assistant 
Director of the Maritime Section of the Russian Ministry of 
Finance, says that the plan of this canal has not yet 
even emerged from the region of projects. It is not con- 
sidered probable that this colossal enterprise, which is esti- 
mated to cost nearly £24,000,000, will proceed beyond its 
present projectory stage before the completion of the great 
Siberian Railway. The Imperial Exchequer is already over- 
burdened with the financial responsibilities of this great 
railway and other costly works in the Far East. 

A statement to the effect that the Russian Government 
intended to close the principal ports in the Black Sea, the 
Baltic, and the Far East, to shipping in 1900, seems to be 
equally without foundation. It has been determined to 
separate as far as practicable her great naval arsenals and 
fortresses on the seaboard from her commercial ports, and 
for this purpose Sevastopol is to be closed. to commercial 
vessels this autumn; and the accommodation at Kronstadt 
for trading vessels will in the future be very much more 
limited than it is at the present time. To compensate for 
this a new port has been created twenty miles further inland 
and nearer St. Petersburg, but even with this the accommoda- 
tion for merchant vessels trading to this part of Russia is 
very limited, and frequently a large number of vessels is 
obliged to lie out at sea waiting for vacant berths, and foreign 
shippers are beginning to object to send their steamers to 
St. Petersburg, unless at very high freights, owing to the 
serious delays to which they are exposed. In the meantime 
the port of Libau is being built and equipped for commerce 
as well as for a winter station for the Baltic fleet. Windau 
and Pernau are both to be improved for trade. Novo Rossi- 
lisk, on the Black Sea, a port through which nearly 400,000 
tons of grain and other merchandise pass in the year, is offer- 
ing increased facilities of every kind to foreign shipping ; 
Mariopol, on the Sea of Azoff, is being furnished with piers 
and other appliances for the convenience of shipping. As 
regards the port of Nikolaieff, in the Black Sea, where three- 
fourths of the vessels trading are British, great complaints 
are made as to the growth of a large sandbank, which forms 
a bar, and prevents vessels drawing over 18ft. from crossing. 
As the vessels carrying grain, the chief export from this port, 
generally draw 20ft., this sandbank is a great hindrance and 
danger, frequently from three to four vessels being stranded 
on it at one time. The attention of the Russian autho- 
rities had frequently been called to the growth of this bar, 
but so far nothing has been done to dredge it away. 

Three important works in the South of Russia have now 
been finally elaborated for examination by the Minister of 
Ways and Communication, namely, the excavation of a sea 
canal between Kherson, at the mouth of the Dnieper 
and Odessa; the deepening of the port of Tanganrog, in the 
Sea — ; and the deepening of the Kilia branch of the 
Danube. 


ENGINES FOR THE SHEFFIELD ELECTRIC 
TRAMWAYS. 


WE give this week as a supplement drawings of one 
of two pairs of vertical engines which are about to 
be erected for the Sheffield City Council, which engines 
are to drive electric generators for transmitting the 
power to the tramways. The engines are of the slow- 
speed type, and the construction of this particular type 
of engine by home makers has been the subject of much 
controversy at Glasgow and elsewhere, and they are therefore 
particularly interesting in showing the results of one British 
maker’s investigation into the stress which is likely to come 
on slow-speed direct-connected traction sets. 

Mr. H. W. Morley, of the firm of Cole, Marchent, and 
Morley, Limited, of Bradford, the builders of these engines, 
writes us as follows respecting their design and proportion. 


“The engines are designed to drive a 500-kilowatt electric 
generator, which generator has beensupplied to the Corporation 
by the British Thomson-Houston Co., of London, and made by 
the General Electric Company, of America. The normal load 
of the engine, reckoning efficiencies, will therefore be, under 
ordinary conditions, about 780 indicated horse-power; but 
the condition of working of the machine is that the engines 
should be capable of safely turning 1000 indicated horse- 
power, with a boiler pressure of 150 1b. per square inch, and 
working either condensing or non-condensing. These condi- 
tions are very onerous. The great advantage of the slow- 
speed generator is that, for short periods, it can carry a very 
heavy overload, and momentarily, generators are made which 
can carry 100 per cent. overload. It is the endeavour of 
engineers of electric tramway generating stations to put 
down a unit for the mean load, and thus there have arisen 
for tramway work the terms normal: or mean load, overload, 
and momentary maximum load; and with the heavy genera- 
tors the point of most economical working of the generator is 
generally about the point of most economical working of the 
engine, and the overload on the engine becomes a question of 
adjusting the cut-off in the cylinder to suit these overloads. 
. . As regards the stresses on the engine due to the variations 
of luad, if the engine is designed for its maximum load on 
the low-pressure cylinder, and for its minimum load on the 
high-pressure cylinder, adopting the usual factor of safety 
which staticnary engine builders use in their best practice, no 
further stresses can be put on to the working parts due to the 
steam pressure, but with variable loads the boilers are 
more liable to prime, and this requires additional pre- 
caution in the proportioning of the parts, and the drain- 
age of the cylinders. The variations in load also have an 
effect cn the bearings, which require to be of more ample 
proportions than the usual practice. 

“The engines illustrated are arranged to run at a normal 
speed of ninety revolutions per minute. The high-pressure 
cylinder is 20in. diameter, the low-pressure cylinder is 40in. 
diameter, and both are 3ft. 6in. stroke. The piston-rods are 
4zin. diameter, and the crank-pin journals 6gin. diameter, by 
8in. long. The fly-wheel is built up in sections, having a 


separate boss, eight arms, and eight separate segments. The 


boss is constructed in a similar way to that ; : 
your paper on January 14th, 1898, pen the army astra in 
in the same manner. The rim, however, is secureg Pre 
at the joints by arrow-headed tie bolts, and the se gether 
the rim is adjusted so that the reduction in Sectio 's 
tie bars does not materially affect the strength of ¢ 
the metal being taken out by cores in other place 
for this. In several American wheels, which | 
when in America, I found that the reduction of secti 
these arrow-headed bolts amounted to 40 per cent on by 
wheel is also proportioned for bending between the The 
No piece of cast iron in the fly-wheel, under normal mane 
conditions, is stressed above 1000 lb. on the square inal 
Even in the best conducted establishments accidents ha = 
and it is not an uncommon occurrence in some districge ne 
short circuits to take place in the line, and, in spite of = 
most wonderful contrivances, for the load to be Pte 
back on to the generator. In cases of very heavy aan 
circuits not only has the generator behind it a known and 
limited power of the steam engine, it also has the ener a 
the fly-wheel, and in cases of very sudden short clteutt us 
energy of the fly-wheel is of very considerably more account 
than the power of the engine. Totake these sudden stresses 
and also to strengthen the shaft in a way which I wil] refer 
to later, a flange is cast on the side of the fly-wheel boss, and 
a flange of similar dimensions is also cast on the armature 
spider. The two are accurately machined and securo| 
bolted together on the shaft. The stresses then are Pe 
mitted from the fly-wheel to the armature by means of this 
coupling, and the shaft is entirely free from any torsional 
stresses, which are to be transmitted from the fly-wheel to 
the armature. With reference to the crank ‘shaft, this 
requires to be of very ample proportions, but I am rather of 
the opinion that the stresses which it has to carry have been 
very much exaggerated. For many years in mill practice 
we have put heavy fly-wheels on to these shafts, and haye 
been used to allowing for the heavy stresses set up, not only 
those due to the fly-wheel, but those due to the pull of the 
ropes. The crank shafts of engines for traction work have 
rather more difficult conditions to fill. Generally, the crank 
shaft is longer between its supports, and in addition to the 
ordinary stresses due to the weight, magnetic pull has also 
to be allowed for. This magnetic pull can be a very con- 
siderable quantity, and, I believe, in the generator which is to 
be applied to our engine the pull on the armature, due to 
being one-sixteenth out of centre, would amount to eleven 
tons ; if it were one-eighth out of centre, it would amount 
to about forty-four tons. These amounts would vary under 
different conditions of load, but may be considered approxi. 
mate. Arrangements, however, are usually provided on the 
generator magnets, so that if the engine bearings wear down, 
the magnets can be adjusted to allow the armature to work 
in a central position. This pull on the armature does not 
materially affect the bending strength of the crank shaft, as 
the armature fits as a sleeve on to the shaft; the fly-wheel 
also fits in a similar way, and, as above pointed out, they are 
bolted together by a coupling, thus reinforcing the shaft for 
bending strength. The shaft, however, requires to be larger 
than usual so as to give an extra bearing area and allow for 
part of the magnetic pull. The size of the shaft in the 
Sheffield engines is 15in. diameter in the necks, and I7in. 
diameter in the middle. Each of the main bearings is 30in. 
long. In order to allow for any inequalities in the settlement 
of the foundations, the main engine bearings are constructed 
to swivel slightly, which swivel is also an advantage in such 
long bearings in case one pedestal wears down faster than 
another. 

‘‘In addition to the illustrations of the engines, I am send- 
ing you also a detail cross section of the cylinders. You 
will notice that the engines are fitted with Corliss valves, 
and that these valves have been placed in the cylinder 
covers. We do not adopt this type of construction for hori- 
zontal engines of this size owing to the difficulty of examining 
the pistons; but this difficulty is not so great with the 
vertical engines, as the covers are more accessible. The 
cylinders are jacketed, the steam passing round the barrel on 
its way to the steam valves. This method is applied to both 
cylinders. 

“T also enclose you a drawing of our improved Corliss 
gear. The trip motion is similar to the old Spencer- 
Ingliss type double-clip gear, and retains the balanced 
feature of that gear in having a double clip or wearing pieces. 
We have, however, taken the slide rod right through the 
shuttle, which lessens the wear on the gear, and reduces the 
weight which the dashpot has to draw back. Wrist plates 
are used to drive the Corliss valves, as more power can be 
obtained in opening the steam valve and a quicker opening, 
and the exhaust valves can be reduced in diameter, lessening 
the clearance. There are few mechanical motions which 
require so carefully proportioning as a Corliss gear, and few 
which have to work under such heavy conditions and have 
to be controlled with such accuracy. The steam valves would 
in a mill engine have to open to their full width in about 
one-third of a second, and would close the steam port in about 
one-sixteenth of a second. The valves of the high-pressure 
cylinder would weigh approximately 501b., and of the low- 
pressure cylinder 1561b. For some time there was cousider- 
able difficulty in working Corliss valves at a high speed, 
owing to their breakage due to quick closing. To increase 
the weight only added to the difficulty at one place, whilst 
reducing it in another. We therefore design our Corliss 
valves as light as possible, prevent them dipping into the 
ports by a judicious arrangement of guards, and arranging 
our dashpots with long cushions, which compels us to put 
more than the usual amount of lap on to the Corliss valve. 
In the traction engines we use the vacuum dashpots, as we 
can get more power at the earlier cut-offs and equally prompt 
closing at the late cut-offs. The engines illustrated are to be 
enclosed, and forced lubrication is to be used.” 


Between January 13th, 1898, and August 13th, 1899, 
new lines of railway of a total length of 3171 miles were thrown 
open for traffic in European and Asiatic Russia. During the same 
period a second line of rails was added to already existing single: 
track railways to the extent of 2654 miles, ‘Thus the total length 
of railways in the whole Russian Empire on August 13th last was 
80,321 miles, of which 5465 miles are lines with a double track. 
European Russia possesses 15,499 miles of State railways, of which 
total 4418 miles are double-track lines, and comprise 988} miles of 
double track, Thus the main railway system of European Russia 
has a total length of 24,917 miles, including 5406} miles of double- 
track lines. The secondary railways have a length of 440} miles, 
inclusive of 163 miles of double tracks, From these figures it will 
be seen that the entire railwa; system of European Russia amounts 
to 25,357} miles, which peatise J 8423} miles of double track. Asiatic 


Russia 3043} miles of railways, and the Grand Duchy of 
Finland 1620 miles, sis 
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WARSHIPS UNDER CONSTRUCTION IN THE UNITED KINGDOM. 


In order to afford a comprehensive view of the shipbuilding in progress throughout the United Kingdom, the 
following statement of the war vessels which are at present under construction has been compiled by Lloyd's. For 
this statement, it has been assumed that a vessel may be regarded as “‘ under construction ” from the commencement 
of the laying of her keel to the time when she is ready for her steam trials. Of course, when this latter stage is 
reached, the guns have usually still to be placed on board, and the vessel to be fitted out, before she is ready to be 
commissioned ; but she is, nevertheless, structurally complete. 


| Tota’. 


M.I.C.E., and William Newbigging, Assoc. M.I.C.E, Seo, 
edition. London: Walter King, "Bitice of the Journal bey 
lighting. 1899. Price 5s.—The first edition of this usefyj little 
volume appeared in 1891. The present edition has been revised 
= extended by the of judgments delivered 
the superior courts. e rating of water and electrici 
is now included, . city works 

Tables of Syuares : Containing the true Square of every F, 

Fraction thereof from 0 to 100/¢, advancin, by 
inch, By John L, Hall. ew York: The Eogineering hen 
Publishing Company. — This is a very comprehensive table - 
squares, It commences with fractions of a foot, and concludes 
with the square of 100ft., rising by sixteenths of an inch, Th 
paging corresponds with the tables, so that the place required is 
readily found. The system of tabulation is good, and as the book 
is quite small and thin, it ought to find favour with those who use 
tables of square feet, 


BOOKS RECEIVED. 

La Télégraphie sans fils, Par André Broca, Paris: Gauthier. 
Villars, 1899, Price 3f. 50c. 

Heat for advanced Students. By Edwin Edser, London: Mac. 
millan and Co,, Limited. 1899. Price 4s, 6d. 

The Elements cf Physics for use in High Schools, By Henry Crew 
Ph.D. London: Macmillan and Co., Limited. 1899, Price 63, ’ 

A Text-book of Physics. By W. Watson, A R.C.S., 
(London). London: Longmans, Green, and Co. 1899, Price 

Transactions of the Institution of Naval Architects. Vol. xi, 
Edited by George Holmes, 1899. London: Office, 5, Adelphi. 
terrace, W.C, 

Handbook of Optics for Students of Ophthalmology. By Willia 
Norwood Suter, B.A., M.D, London: Macmillan and Deg Ltd. 
1899. Price 5s, 

Analy e Chimiyue Qualitatice. Par M. E. Pczzi-Escot, Encyclo- 
pédie Scientifique des Aide Mémoire. Paris: Gauthier-Villars, 
Quai des Grands-Augustins, 55. 

The Construction of Roadsand Streets, with Historical Sketch of the 
Develo} tof the Art of Road-making. By W. H. Maxwell, C.E,, 


At Royal Dukyard. | At privats yards, 
place- D‘splace- Displace- 
Yard. No. ment. | Yard, No. | No, | 
| 
| Tons. Tons. | | Tons, 
(| (| Devonport 2 | 30000 | 2 | 26060 | 
: Davonp2 irkenhea ‘ 26,950 | |). | 
| | Ist class battleships... | Portsmouth 2 30,000 | Blackwall | 40,950 | | 184,850 
| Jarrow 1 14,000 | | 
| | Pembroke 1 14,100 | Barrow 2 24,000 | 
| | 1st c’ass armoured cruisers | 119,000 
| -- Govan 3 38,100 
| | Ist class protected cruiser .... Pembroke 1 11,000 —_ — iad 1 11,000 
class cruiser... | Glasgow 1 5,600 : 
3rd class protected cruise*... atham 2,2 | 23 
| Sheerness | 4 | $020 | 2 | 1,90 | 6 | 5,890 
ritish ast Liverpol 2 14002 1/400 
| Birkenhead 2 | 
| Chiswick 
| Clydebank 3 | 
Torpado boat destroyers ... — — < | » 5,720 18 5,720 
| | Hall 1 | 
| Jarrow 4 | 
\ Sunderland | 
Royal yacht ... . Pembroke 1 4,700 | — | 4,700 
14 125,920 | — 88 | 205,430 | 52 | 331,350 
Barrow 1 | 15,200 
Armoured vessels... ... — Clydebank 1 15,200 7 72,740 
Elswick 5 | 42,340 |, 
Protected cruiser... ... .. | Low Wa'ker 1 4,170 | 1 4,170 
Birkenhead 300 | 
| Chiswick fay 300 | 
Fore‘gn, or not stated. | Torpedo boat destroyers — - 3 | |> 9 2,920 
swic 2 | 7 | 
| Poplar 2 | 600 | 
Torpedo boats ... ... ... | Poplar li | 13 | Jl 1,500 
River gunboats ... ... ... — | Chiswick 2 | 300 | 2 300 
British and foreign... 14 125,920 | ~ 68 | 287,060 | 82 | 412,980 
LITERATURE. practically treated in Chapter IX., the main features are 


Elements of Precise Surveying and Geodesy. By MANSFIELD 
Merriman, Professor of Civil Engineering in Lehigh Uni- 
versity. First edition, first thousand. New York: Jobn 
Wiley and Sons. London: Chapman and Hall, Limited. 
1899. 


Orprnary or plane surveying may be distinguished from 


more pretentious geodetic operations by the fact that its 


sphere of action is usually so limited as to render it un- | 


necessary to take into account the curvature of the 
earth’s surface. Unless, therefore, a civil engineer, like 


his military brethren, should be engaged in im- | 


portant and extensive trigonometrical and topographical 
surveys and triangulations, only a comparatively few of 


the principles of astronomy and geodesy are really essen- | 
tial to him. It is not a matter of very great moment to | 


him whether the figure of the earth is that of a spheroid, 
an ellipsoid, an ovaloid or a geoid, all of which figures 


are treated of in a historical and interesting manner, in a | 


chapter towards the end of this volume. The higher 


principles of both geodesy and astronomy, those of the 


latter particularly, are special sciences in themselves, 
and demand therefore special courses of study and in- 


struction, not only in the theory, but in the practical | 
management and manipulation of the more delicate, and | 


at the same time more powerful instruments employed by 
the operators. Without in any way undervaluing the 
chapters relating to spherical and spheroidal geodesy, we 
are more concerned with those of a more practical cha- 
racter. Some useful hints are given in Chapter II. upon 
the handling of the transit instrument, and much precise 
information respecting methods for the detection and 
correction of errors liable to occur in ordinary triangula- 
tion. For the measurement of base lines, the author 
advocates the use of long steel tapes, as they have 


proved capable of giving exceedingly accurate results, | 


and a high degree of precision may be obtained more | Seneckehaiemealy. ‘Shaudaieehendaaimneaal 


cheaply with them than by any other method. 


While stating that it frequently happens that the 
transit and theodolite are employed forlevelling purposes | 
in topographic surveys, the author is careful to pointout, | 
and repeats his warning on page 230, that the method of | 
running sections by vertical angles is not cne to be | 
generally recommended. He remarks—and we perfectly | 
concur with him—* in no case, however, can this work | 
attain a degree of precision comparable with that done | 
by spirit levelling” It may be noticed that in the | 
chapter on “Spherical Geodesy,” the honour is awarded to | 
a Frenchman named Picard, as the first to use spider | 
lines in a telescope. There has always existed a good | 
deal of discussion respecting who was the first to. 
introduce cross hairs in the focus of the telescopes of | 


be | progress is entirely subordinate to considerations of minute 


spiders’ webs were adopted ab initio. They were not in 
use until about the year 1773, when Fontana advocated 
their claims. Latterly the credit of employing horse 
hairs for the first time has been given to an Englishman, 
William Gascoigne, who alludes to both hair and thread 
250 years ago. Picard could hardly have been the intro- 
ducer of the spider lines, as he himself applies to them 
the term “ cheveux.” Recently, in some instances, the 
cross wires—for silver and platinum have both been 
included in their manufacture—have been altogether 
abolished, and fine points of metal or glass reaching only 
to the centre of the field of vision substituted for them. 
In all geodetic triangulations, which subject is well and 


common to the engineers of every country, although the 
details, that is, the mode of applying the common princi- 
ples, is susceptible of considerable variation. Thus the 
preliminary reconnaisance, the location of the proposed 
stations and landmarks, the arrangement of signals for 
different distances, the observing of the necessary 
horizontal angles, and the computation of the 
triangles in both the primary and_ secondary 
series of triangulation, are alike indispensable to 
every large survey. When observing in this chapter 
that during the progress of field work vertical angles are 
often taken in the manner already alluded to, it is laid 
down as a rule that such angles are always to be measured 
by an instrument having a full or complete vertical 
circle, so that the double altitude or double zenith distance 
may be obtained by reversal. The practical gist of this 
statement resolves itself intoa caution to young engineers 
not to invest their money in the old-fashioned cradle 
theodolite, which is fitted with only a semicircular vertical 
arc, and is not yet quite out of date, although all but 
superseded by the more modern transit pattern. Six 


| tables are added at the end of the volume, and the use 


and explanation of them is given in Chapter XI. 

Beyond mentioning that photographs of the portions of 
the horizon, where it seems probable that stations may 
be placed, should be taken, the author makes no further 
allusion to the application of that wonderful process to 
the purposes of surveying. We may, therefore, be excused 
if we very briefly refer to the recently great and highly 
useful progress it has made in that direction. The title 
of “ Photogrammetry” has been bestowed upon the art, 
which enables plans, sections, and exact topographical 
measurements to be obtained by means of photographs. 
During an extensive survey carried out in the Tyrol three 
years ago, for the purpose of investigating the action of 
glaciers, the position of 2000 points was ascertained by 


altitude varying from 7200ft. to 12,800ft. above sea level, 
and a plan of them was plotted to a scale of jg}55 in 
which separate contour lines 82ft. apart were delineated. 
About the same period some noticeable photographic 
surveys were successfully undertaken in our Dominion 
of Canada. This method was previously adopted some 
ten years ago in the survey of the principal chain of the 
Rocky Mountains, and over 200 square miles were com- 
pletedin oneyear. The results of a future survey embrac- 
ing about 450 square miles were plotted to a scale 
of soo, and subsequently reduced to half that scale for 
publication. Mr. Merriman’s volume is a valuable text- 
book upon what he appropriately designates as “ precise 
surveying,’ which may be understood to include all 
those descriptions of surveys in which time or rate of 


accuracy and precision. 


SHORT NOTICES. 


Electric Bells and Alarms. A Practical Handbook on their 
Construction, Installation, and Repair, By F. E, Powell. 
London: Dawbarn and Ward, Limited. Price 6d. net.—This 
is a practical little treatise on electric bells, It is well illus- 
trated and clearly written, and will, we think, appeal not only to 
the amateur who delights in fitting his own, and meddling with 
other people’s bells, but also to the professional bellfitter, who will 
be glad to have a handy source of information, 

The Principles and Practice of the Valuation of Gas, Electricity, 
and Waterworks for Assessment Purposes. By Thomas Newbigging, 


with numerous specially prepared illustrations, London: The St, 
Bride’s Press, Limited. 1899, Price 3s. 6d. 

Practical Plane and Solid Geometry for advanced Students, 
Adapted to the Rejuirements of the Advanced Staye of the South 
Kensington Syllabus. By Joseph Harrison and G,. A, Baxandall, 
London: Macmillanand Co., Limited. 1899. Price 43, 6d, 

The Chemical Trade Journal of Chemical Manufacturers, Mer- 
chants, Agents, and Brokers, Assayers, and Analysts, ond Makers of 
Chemical Plant and Materials in Great Britain and Ireland, 1899, 
Manchester: Davis Bros,, 32, Blackfriars-street. 

Report to the Hon. Samuel H. Ashbridge, Mayor of the City of 
Philadelphia, on the Extension and Improvement of the Water Supply 
of the City of Philadelphia. By Rudolph Hering, Joseph M, 
Wilson, Samuel M, Gray, Commissioners, Philadelphia. 1899, 


THe INstTiTuTION OF Civil ENGINEERS,—The meetings of this 
Institution will be resumed on Tuesday, November 7th, at eight 
p.m., when the president, Sir Douglas Fox, will deliver an address, 
and after the presentation of the medals awarded by the Council, 
will hold a reception in the library. 

PROFESSOR RIEDLER AND THE CHARLOTTENBURG CENTENARY,— 
Oa the occasion of the centenary of the Technical High School at 
Charlottenburg, the Rector, Professor Riedler, being desirous of 
marking the event by some durable memorial, had prepared a 
review of the growth and development of the high-speed motor in 
connection with those applications with which he has been more 
particularly associated, namely, pumping engines, air compressors, 
and blowing engines, the examples being selected over a very wide 
range both in Europe and America. This, however, has gone so 
far beyond the dimensions originally planned as to have developed 
into a volume which, under ordinary conditions, could only be sold 
at a price beyond the reach of many at least of the younger mem- 
bers of the profession whom the author wishes especially to reach, 
He has, therefore, determined to bear the whole cost of the pro- 
duction himself, and to present the work to the Verein Deutscher 
Ingenieure, subject to the conditions that it be sold at a moderate 
price, and that the whole of the receipts be applied to the Hilfs- 
kasse of the Society, a fund which is similar to the benevolent 
fund of the Institution of Civil Engineers, These conditions 
having been accepted, the work wi!l shortly be obtainable from 
Mr, Julius Springer, 3, Monbijou Platz, Berlin, N., at the price of 
12 marks per copy. ‘The title is ‘‘ Schnellbetrieb,” and from the 
table of contents circulated with the notice, we gather that it isa 
volume of 533 quarto pages, with about 1300 illustrations and 
diagrams, and includes notices of the newer developments in the 
class of engines treated, including a final study of the blowing 
engine driven directly by blast furnace gas. As the offer is not 
restricted to members of the Society, we ——- the above in- 
formation from our contemporary the Zeitschrift des Vereines 
Deutscher Ingenieure, as likely to be of interest to many of our 
readers, 

YORKSHIRE COLLEGE ENGINEERING Society, — ‘* Worksbop 
Training with Technical Education” was the subject of the opening 
lecture of the session in the engineering department of the York- 
shire College, by Mr. Wilson Hartnell, M.I.M.E., Mr. H. McLaren 
in the chair. The lecturer urged that workshop training—often 
misunderstood by students—was necessary to the engineer in 
order to fit him to take any useful position in engineering works. 
Students had from time to time applied to him for places, but as 
they had had no workshop training he was compelled to say they 
would not suit. The manager of a large works employed in one 
instance a draughtsman who had had technical instruction but no 
practical experience, and that man proved a great disappointment 
—he was of little service. A man might have won a Whitworth 
Scholarship and yet, without practical experience in the workshop, 
be no use whatever. Scientitic conceptions were, he said, abstract, 
unreal, and necessarily omitted many things; but in deal- 
ing with realities every fact must be carefully weighed, and 
have its due place. Mental qualities which made the student 
were not necessarily the mental qualities which made the 
successful man in dealing with his fellow-men, The lecturer 
suggested that every student who wished to advance in engineer- 
ing and who took up the profession should be in the position of 
an employé. He enlarged on and emphasised the value of work- 
shop experience, pointing out in detail how the student without 
that experience would be at a disadvantage. Persons without 
that experience were, to his mind, utterly unfitted for positions of 
trust and responsibility, whereas the possession of it gave a man 
an insight into the relations between ruler and ruled, into questions 
of discipline and organisation, and into details of management on 
which the success of an establishment depended. Experience of 
that kind familiarised a man with hand work, tool work, and the 
erection of machinery in the works and outside, At the same 
time, there were advantages in a scientific training of the mind— 
those of close observation, correct and logical thinking, and the 
drawing of conclusions, all this leading to self-confidence. Work- 
shop experience he, however, looked upon as a sine qua non if 
success as an engineer would be attained, The student ought to 
have curiosity, but a trained curiosity, or he would get into 
trouble, and he should be careful not to have too much modesty. 
The advantage of a college education he fully admitted, Mr. 
Wilson Hartnell was warmly thanked for his lecture. About 


thirty new members were admitted, 
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SINGLE CYLINDER ROAD LOCOMOTIVE 


CLAYTON AND SHUTTLEWORTH, LINCOLN, ENGINEERS 


SINGLE-CYLINDER ROAD LOCOMOTIVE. 


Ovr illustration shows a new type of road locomotive 
which has just been constructed by Clayton and Shuttle- 
worth, of Lincoln. We recently had an opportunity of 
inspecting this locomotive just as it had returned from a 
somewhat severe road test. This was the hauling of a load 
of thirty tons, made up of a 25-horse portable engine filled 
with water, and a trolley loaded with pig iron, up Canwick 
Hill, near Lincoln. This hill, as many of our readers will 
be aware, is long, and for a good stretch the gradient is as 
ruchaslin9. Weare informed that the test was in every 
way successful, as also had been the brake trials and fast-gear 
runs over uneven ground, 

The locomotive has been built to do long journeys, and 
appears to bs very strongly constructed. In addition to the 
ordinary water tank at the rear of the engine, there is also a 
second tank fitted beneath the boiler barrel. These two tanks 
are connected together by means of a pipe, in which is a cock 
worked from the driving platform, which prevents waste of 
water when the engine is mounting heavy gradients. The 
water carried is sufficient for a run of ten miles and over with 
full load. There is a footboard running the full length of the 
boiler barrel which allows the driver to have access to all 
moving parts without dismounting. There are two speeds, 
the “ fast’ being four to five miles an hour, and the “ slow”’ 
two to three miles an hour. The driving wheels are 6ft. 6in. 
in diameter, and have a width of lft. 6in. The working 
pressure is 1501b., the cylinder is 9in. in diameter and 12in. 
stroke, and the fly-wheel is 4ft. 6in. in diameter. The fire- 
box is of the ordinary locomotive type for burning coal. 


EARLY CENTRAL BUFFER SYSTEMS. 


At the present time, when there is much incoherent talk 
about the supposed inefficiency of our time-honoured system 
of side buffers, and when the merits of everything American 
are so loudly proclaimed, it may be of interest to recapitulate 
the brief history of central buffers in this country. 

Apparently the first passenger line which completely fitted 
its rolling stock with central buffers was the Dublin and 
Kingstown. Very little experience existed as to the effects of 
different modes of coupling or buffing. The Liverpool and 
Manchester Railway had by no means devised a satisfactory 
system during the four and a-quarter years the line had been 


at work, The Dublin and Kingstown, opened December 17th, ° 


1834, must have been little better off at first, for though 
buffers of some kind seem to have been applied, they were so 
deficient in elasticity that many passengers had their heads 
knocked together during the opening runs on that day. A 
Dublin correspondent of that time naively reported that “a 
few broken heads do not throw much damp on a scene of 
Irish amusement where everything else goes well.” How- 
ever, it was found that the violent bumping at every stoppage 
would not do, and the company’s secretary, Mr. Thomas F. 
Bergin, promptly devised and applied to the whole stock a 
system of “through buffing.” As the name implies, the 
buffer rod went through the vehicle in a welded iron tube 
icin. thick and 3in. in diameter, and projected 2ft. at each 
end. To allow for the different levels of adjoining coaches, 
as they were full or empty, the aperture in the headstock 
Was 3in. wide by 9in. deep. Upon the ends of the rod were 
large leather pads stuffed with some resilient material, and 
ehind these a yoke of iron, sliding freely on the rod, and a 
little larger than the diameter of the buffer head. Chains 
and hooks being applied at each end of the yokes, the latter 
Were drawn close to the buffer heads when these were in con- 


tact, and hooked up as closely as could be managed. Upon 
the tube was coiled, for 4ft. within each end of the vehicle, 
a strong spring, confined between a collar formed upon the 
tube nearly over the axle, and a small box with friction 
rollers placed just inside the headstock, About under the 
centre of the coach were other friction rollers, the tube being 
able to slide in and out under the vehicle to the extent of 2ft. | 
It is evident that a concussion would drive the buffer tube 
and rod inwards, compressing the spring against the roller 
box at the opposite end, such spring restoring the tube to its | 
normal position when the pressure was taken off. The 
apparatus was found to answer very well with the light 
weights and slow speeds used on the line, the trains running 
with great steadiness. The first cost of the system was 
estimated at £50 or £60 less per vehicle than the side buffers | 
and transverse springs then used—but without screw coup- 
ings—on the Liverpool and Manchester Railway. 

It was Booth’s invention of the screw coupling which saved | 
the reputation of side buffers, and, in fact, it seems to have 
been applied later on to screw up the yoke couplings of 
Bergin’s apparatus. An excellent drawing of the latter, repre- | 
senting a Dublin and Kingstown second-class coach, is to be 
found in the specification of Bergin’s patent, No. 6781, May | 
4th, 1835. So far as we know, his buffers continued in use 
till the line was widened to the Irish gauge of 5ft. 3in., about 
the year 1858. 

On the same line of railway another form of central buffer 
was tried early in 1836, though the inventor seems only to 
have used a central one to work in with Bergin’s, and not | 
from any conviction of its superiority over side buffers. One | 
of the open ten-seated third-class coaches was fitted with | 
Mallet’s ‘‘hydro-pneumatic” buffer. A cast iron cylinder, | 
Gin. in diameter, and about as long as the wheel base, was | 
fixed below the vehicle, and was traversed by a strong con- | 
tinuous buffer rod of iron, 2hin. thick. This rod carried a 
solid piston packed with leather collars, which under normal | 
conditions was in the centre of the cylinder, there being 
stuffing-boxes, of course, at each end. Cast upon the ends 
of the cylinder were two upright domes or air vessels, which 
projected under the seats, The horizontal cylinder was | 
filled with water on each side of the piston through a screw 
plug, but the domes contained air forced in at about 15 Ib. | 
pressure per squareinch. When the buffer rod was driven in | 
by a blow, it, of course, compressed the air and water at the | 
furthest end of the cylinder, and reduced the pressure in the | 
other end by giving the air room to expand, whilst the highly- | 
compressed air would bring the piston back to the central | 
point where the pressure on each side would be equal. Here | 
again the buffer rod had 2ft. play, and projected considerably | 
beyond the end frames. There were stops or counter heads | 
upon the rod to prevent its: being driven so far into the | 
cylinder that the piston would strike the cover, but it is | 
pretty evident that the stop would break and displace the | 
cylinder if it reached it. In practice it was found that the | 
recoil of the buffer was much too slow, the friction of the | 
piston being so great that it would not return to the centre | 
| of the cylinder by some inches, The apparatus when full 
| weighed about 94 cwt., which is, of course, a great deal for a | 
vehicle of perhaps five tons, and in consequence of its | 
general clumsiness and inefficiency was seldom used, and | 
never extended to any more of the stock. Mr. Mallet also 
designed a station buffer on the same principle, of most im- 
posing dimensions, the plunger being 3ft. in diameter, with a 
stroke of 34ft., but it does not appear that it was ever 
erected, 

A train of low-hung coaches, devised by Mr. W. J. Curtis, 
manager of the locomotive department of that line, was put 


in service on the Greenwich Railway, when only a smal! 
' portion of it was open, in the summer of 1836. The leading 


ccach had a central buffer, a draught spring being fitted to 
the engine and the two connected by an iron rod, or pin-and- 
eye arrangement. The other vehicles were also connected by 
bars, but the rear vehicle must also have had a central 
buffer for use on the return journey. Most of the stock, if 
not all, was either built on or altered to Curtis’s system, in 
which the soles were placed below the axles, and buta very 
few inches above the rails, the idea being that one sole 
would bear on the rails if the coach got off and so act as a 
brake or drag. Drawings of these extraordinary carriages 
may be found in the Mechanics’ Magazine for July 2nd, 1836. 

The Norris bogie single-driver engines, sent from Phila- 
delphia to the Birmingham and Gloucester Railway in 1840, 
had at first central buffers between engine and tender, but 
being soon converted into tanks, the arrangement was dis- 


| carded, the company using Booth’s screw coupling and side 


buffers for all its stock. 
On December 28th, 1840, Mr. W. B. Adams procured a 


| patent, No. 8756, which included amongst other matters the 


use of elliptical springs placed between a detached buffer 
beam and the headstock. The draw-bar came through the 
centre of the spring or springs, for one or two, as preferred, 
could be used, set with either their convex or concave sur- 
faces towards each other. There were two buffer heads, but 
they acted, of course, like one central buffer. Vertical 
springs could be used, but it was proposed to have them 
transversely. Mr. Adams denominated them “shifting 
fulcrum springs,” and seems to have had some measure of 
success in introducing them, for it was reported in 1842 that 


| the Hamburg and Bergedorf line used them, and that 73 


sets of double-buffer springs, and 50 sets of single ones, on 
Adams’ principle, had been supplied to different railways. 
The South-Eastern Railway, then only open from Redhill to 
iia was said to have 25 of its 72 coaches fitted with 
them, 

Several of the Midland express engines were provided with 
central buffers to the tenders to work the Pullman cars on 
their introduction by the late Sir James Allport in 1874, but 
both cars and tenders were soon altered to side buffers. The 
close-coupled suburban trains on the Brighton Railway, used 
since about the same date, may perhaps be considered 
examples of central buffing, although the head and tail of 
the train have ordinary side buffers, and the wooden blocks 
between the coaches have no springs or buffing medium to 
take up shocks of impact. 


AMERICAN ENTERPRISE FOR BRAzIL,—An American and Canadian 
company is preparing to build a dam and power station to develop 
the power of the Parnabyba Falls of the Tiete River, 23 miles 
above the city of Sao Paulo, in Brazil. The fall is 60ft., in a 
series of rapids 14 miles long. The company will also operate 
electric tramways, and an electric-lighting plant. The flow is 
280,540 cubic feet per minute, developing 25,500-horse power, with ~ 
an allowance of 80 per cent. efficiency for the turbines. The plant 
will develop 15,000 to 20,000-horse power. At present the com- 
pany has a steam power station, with Robb engines, two General 
electric dynamos of 225 kilowatts capacity, and Cahall water-tube 
boilers. This plant now supplies commercial incandescent 
lamps. All the work and machinery will be planned and ay 
by Americans, The tramway track is of the Pennsylvania Steel 
Company’s 7in. 901b. girder rails, laid on concrete, with steel 
sleepers at intervals of 10ft. For suburban lines, 62]b. flange 
rails will be used. The Riter and Conley Company will build 
miles of 8ft. and 12ft. steel pipe from the dam to the power 
station, the pipe being of gin. and 4in. steel plates. This com- 

y will also build the steel-framed power station, car house, 
Fe. The turbines will be of the Stilwell-Bierce _—- and 
will cost £100,060, with the necessary equipment and appliances, 
The tramway will be equipped with the Brill Company’s cars, 
similar to those now in use on the New York lines, 
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ELECTRIC TRAMWAYS AND LIGHT RAILWAYS 
IN LONDON. 


As may perhaps be remembered, the London County 
Council decided in July last to make application to the 
Board of Trade for a Provisional Order to authorise the 
construction of new tramways and the doubling of certain 
existing single lines in the metropolis, the total expendi- 
ture involved being estimated at approximately £640,000. 
Since then the Council has varied its proposal to the extent 
of leaving the Tramways Act alone, and resolving to pro- 
mote a special Bill purposely for the tramways, and 
also with a view of obtaining powers to carry out the 
widening of various thoroughfares affected by the schemes 
for laying down double tracks. It is hoped by this means 
to obviate the necessity for depositing more than one set 
of plans, and at the same time to effect economy in other 
directions ; but it is possible that there is a more important 
reason underlying the change of procedure, especially 
when it is borne in mind that under the Tramways Act 
the consent of the road authorities is necessary, whereas 
in the present case such permission might not be essential 
before a parliamentary committee. Of the tramways 
afiected by the proposed Bull only two are intended to be 
worked by electric traction. The first is a new line from 
Rushey Green to the Crystal Palace, of a total length of 
34 miles; and the second refers to the existing tramwa, 
between Camberwell and the terminus at Vauxhall, whic. 
will be made double throughout for the purpose of the 
new system. It is intended to equip these two lines on 
the underground conduit principle, in a manner similar to 
that already decided upon in the case of the Westminster 
Bridge-Tooting tramway, although a portion of the latter 
will also be laid for the purpose of affording a trial of 
some form of surface contact system. It will thus be 
seen that in so far as tramways are concerned—or rather 
that appears to be the opinion of the London County 
Council—there are only three tramways which it is pro- 
posed to construct according to some method of electrical 
working. But a new light is thrown upon the question 
when we consider the Council’s attitude in relation to 
what it is pleased to term “ light railway ’’ schemes. 

It is certainly something new to find the idea seriously 
entertained that the Light Railways Act can be made to 
apply to the metropolis, and that it may be possible 
under the Act to construct extensions of the tramways 
in the suburbs as light railways to be operated by electric 
traction. Yet this opinion is held by a majority of the 
members of the London County Council, which has just 
resolved to apply to the Light Railway Commissioners 
for an order to construct three light railways on the 
south of the Thames and one on the northern side of 
the river. What the Commissioners will say in regard 
to these schemes must be left for the future to decide, 
but with the precedent established in the case of the 
Corporation of London and the projected line to the 
Deptford cattle market, and that decided at Taunton, 
it is not an easy matter to understand how light railways 
can receive the approval of the Light Railway Com- 
missioners or even the confirmation of the Board of 
Trade at a subsequent period. No difficulty, however, 
exists in arriving at the conclusion that by proceeding 
under the Light Railways Act the London County 
Council is endeavouring to avoid the obligations and 
responsibilities of the Tramways Act, and at the same 
time supersede the powers of the Vestries and District 
Boards as the road authorities, as in the case of the new 
tramways referred to at the beginning of this article. 

Leaving to the Board of Trade for final decision the 
question of light railway or tramway, it should be men- 
tioned that the construction of the four light railways is 
estimated to cost £635,000, and two of these are pro- 
posed to be equipped on the overhead trolley system, 
according to the advice of Prof. A. B. W. Kennedy and 
Mr. Baker, the manager of the County Council Tram- 
ways. This is a remarkable departure to make, since, 
with the exception of two short sections of the London 
United Tramways, the Council has firmly refused to 
sanction the overhead system in any part of London. 
The first projected trolley line is to run from the tramway 
terminus near the Archway Tavern, Archway-road, 
Islington, to the county boundary. It will only be about 
three furlongs in length, but it will connect together the 
lines leased to the North Metropolitan Tramways Com- 
pany and the light railways proposed in Middlesex. The 
second trolley line will be constructed from West Hill, 
Wandsworth, vid Kingston-lane, to the county boundary, 
this forming one-half of the second light railway, which 
is to commence at Clapham Common, south side, and 
proceed by way of Battersea Rise to West Hill; the 
total length will be five miles three furlongs. The 
other two light railways, which are to be worked accord- 
ing to some form of underground electric traction, will 
be about ten miles long, between New Cross and Eltham, 
and between Shooter’s Hill and Woolwich respectively. 
The services of Prof. Kennedy, both in the case of the 
tramways and the so-called light railways, have been 
requisitioned to devise and supervise the electrical and 
other details of the lines. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: William W. 
White, to the Juno, on commissioning; Thomas Whebby, to the 
Vivid, additional for the Cleopatra. Staff engineers: William J. 
Black, to the St. George ; Joseph H. Pill, to the Minerva, both on 
commissioning; Edward G. P. Moffett, to the Pembroke, additional 
for the Champion, all to date October 31st. Chief engineer: 
George C. Bath, to the Cambrian. Engineers: Samuel P. Ferguson, 
to the Juno; Thomas Shattock, to the Cambriam; Alfred E. 
Everitt, to the St. George ; Charles J. Gregg, to the Minerva, all 
when commissioned, and all to date October 31st ; Frederick C, 
Davis, to the Duke of Wellington, additional, to be detailed for 
duty in the Brazen, to date October 25th ; William McGregor, to 
the Terror, additional for charge of torpedo boats and torpedo 
—— to date October 19th ; George W. Marray, to the Duke 
of Wellington, additional for the Hornet, undated ; Harry T. 
engineer; George G. Knight, to the Duke of Wellington, addi- 
tional for the Spiteful, in lieu of chief engineer. 


THE VANDERBILT CIRCULAR FIRE-BOX, NEW 
YORK CENTRAL RAILROAD, U.S.A. 


Arrempts have been made at various times to simplify the 
construction and increase the efficiency of locomotive boilers, 
by the use of a cylindrical fire-box instead of the ordinar 
rectangular fire-box, whose flat surfaces require so muc 
staying, involving a great amount of labour and time in con- 
struction and repairs. For various reasons, however, only 

tial success has attended the experiments, and the system 
& never yet got beyond the experimental stage. 

One of the latest and most promising attempts of this 
kind has recently been made in the United. States. A goods 
engine of the New York Central Railroad has been fitted 
with a boiler of somewhat peculiar design, the special feature 
of which is a corrugated cylindrical fire-box, like the furnace 


of a marine boiler, and having a clear inside diameter of | 


4ft. llin. The boiler was designed by Mr. C. Vanderbilt, 
jun., one of the assistants to Mr. A. M. Waitt, the locomotive 
superintendent. 

The boiler is 29ft. 3in. long over all. The smoke-box is 
5ft. 7in. diameter and 5ft. 6in long, and the first barrel course 
is 5ft. 4in. outside diameter, and 6ft. 3in. in length. This 
course has plates }}in. thick, and fits telescopically into the 
smoke-box and into the second barrel course. Within it, 
near the front end, is riveted the flanged tube sheet, which 
is slightly inclined backward from the vertical, as the boiler 
is inclined forward in order to clear the driving wheels. The 
second barrel course is conical, 5ft. 4in. diameter at the 
smaller end and 7ft. at the rear, its length being 6ft. Gin. 
The outer fire-box shell is circular, 11ft. 3in. long and 
7ft. 1gin. diameter, built up of two courses in length. The 
boiler is thus of circular section from end to end. The cor- 
rugated fire-box is 4ft. llin. inside diameter, and 5ft. 4in. 


inferior fuel, the fires being cleaned and fed alternate) 

The engine made trips of 440 miles with one train, but 
required two firemen to keep the fires in condition, Th 
three corrugated flues were 38}in. diameter, with aft 
boiler barrel, and a fire-box shell, 5ft. by 9ft. The furnaces 
were 9ft. Gin. long, the distance from boiler head to tubs 
sheet being 18ft. 6in. The tubes were 11ft. 6in. long, and 
| the total length of boiler, from the back plate of the fire-box 
to the front of the smoke-box, was 33ft. This type of boiler 
is evidently only adapted to engines of special design, 


| In 1890 Mr. Gustav Lentz, formerly managing director of 
the Hohenzollern Locomotive Works, in Germany, designed 
| a locomotive boiler, having a corrugated cylindrical furnace 
| His boiler was of larger diameter at the middle than at the 
| ends, and the rear part of the furnace was inclined down. 
| wards. This part formed the furnace proper, a brick wall 
with a semicircular opening being built at the end, and the 
| horizontal portion of the furnace forming a combustion 
chamber. A six-coupled goods engine, with cylinders 173in 
| by 24jin., and wheels 4ft. 4gin. diameter, was fitted with a 
| Lentz boiler, the weight of the engine being about 323 tong, 
The furnace was 3ft. 9in. diameter, with 6ft. of its length ag 
a fire-box, and 4ft 1lin. as a combustion chamber. The tubes 
were only 10ft. long. In 1892 a four-coupled bogie express 
engine, for the Prussian State Railways, was built according 
to the designs of Mr. Lenz. It had cylinders 17in. by 23}in, 
driving wheels 64ft. diameter, and weighed 50 tons. hr 
engine is said to have been successful as a steam generator 
and for complete combustion of fuel, but was very wasteful 
of the heat. Th> sm»ke-box t2mperature, in fact, reached 
768 deg., while in the ordinary engines it was about 526 deg, 
The Vanderbilt boiler is of much simpler design and easier 
| of construction than either the Strong or the Lentz boilers, 
| and it appears to promise good results in service. Whether 
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LOCOMOTIVE WITH CORRUGATED FIRE-BOX 


diameter at the ends, while its total length is 11ft. 2}in. It 
is of ?in. steel. In the front is a flanged tube sheet, while 
the rear end projects through the boiler head, and is riveted 
to the flanged back plate of the outer fire-box shell. The only 
fire-box stays required are twenty-eight sling stays, arranged 
in a circle around the front end of the fire-box, these being 
l1gin. diameter, with forked ends fitting over T-bar studs. 
The dome, 30in. diameter and 20}in. high, is directly over 


the front end of the fire-box. At the back part of the bottom — 
of the fire-box is an 18in. opening to the ashpan, while at the | 
front end, b2yond the brick bridge wall, is an Sin. opening | 


for cleaning out such ashes as may collect in this combustion 
chamber between the bridge and the tube sheet. The fire- 
box is, of course, not concentric with the boiler, the steam 
space above the fire-box being 1ft. 6in. high, while the water 
spaces decrease from 1lin. at the sides to 3hin. at the bottom. 
There are two oval fire-doors, 16in. by 13in., side by side, as 
in some of the wide Wootten fire-boxes, for burning small 
coal of poor quality. 

The longitudinal stays for the boiler are shown by dotted 
lines. In the boiler are 332 tubes, 2in. diameter and 12ft. 6in. 
long. They are set in vertical rows, staggered horizontally, 
and are spaced 2}}in. centre to centre. 

The engine was built in the shops of the railway company, 


and is of the six-coupled bogie type, known in America as the | 


“‘ten-wheel”’ type. It has six coupled driving wheels, of 
which the middle pair are the main drivers, while under the 
smoke-box is a four-wheeled leading bogie. The leading 
dimensions are as follows :— 


Boiler, diameter of barrel 4in. to 7ft 


Fire box shell, diameter .. .. -. 7ft. 13in. 
Fire-box, diameter inside .. . 4ft. Llio. 
Fire-box proper, length .. .. .. .. .. «.. Sft. 2in, 
Fire-box and combustion chamber, length.. .. l1ft. 2jin. 
Tubes, 332, diameter .. 
Fubes, length.. .. . 12ft. 6in. 


«. 2165 square feet. 
.. 192 square feet. 
. 2357 square feet. 


Heating surface, tubes 
Heating surface, fire-box .. 
Heating surface, total.. .. 


Grate area 
Weight, on driving wheels... .. .. .. .. 118,300 Ib 
Weight, on bogie .. .. .. oF 46,700Ib, 
Weight, total tons, English .. .. .. .. 71'S 


The boiler steams so freely, or, in other words, generates 
steam so rapidly, that the two 3in. safety valves were found 
not to afford sufficient relief, the pressure several times 
running up to 195 1b. when the valves were set to blow off at 
180lb. A third valve has since been added. The engine 
made a trip of 143 miles on its first run, with a train of fifty 
wagons, and after a stop of three hours returned with a train 
of sixty-seven empty-cars——about 800 to 900 tons. It attained 
a speed of 25 to 30 miles per hour on this trip, and it was 
noted that very few cinders were thrown from the smoke- 
stack or funnel. 

The use of corrugated fire-boxes in locomotives is by no 
means new. They were invented by the late John Haswell, 
of Vienna, about the year 1870, or possibly earlier. They 
were in use on the Austrian Staates Bahn for many years. 
Probably most of our readers who are interested in loco- 
motive design will recall the corrugated flue furnaces used 
in Mr. Strong’s singular locomotive, which was tried about 
ten years ago in the United States, and was described in 
THe ENGINEER at that time. Mr. Strong, however, used 
two furnaces, side by side, with their ends connected to a 
third corrugated flue, which formed a combustion chamber, 
and at the end of which was the tube sheet. This arrange- 
ment was specially designed for very long runs, and for 


it will effect any practical change or revolution in locomotive 
design remains to be seen. At present the one goods engine 
is in regular service, and a record is being kept of its perform- 
ance. The general results of one of the trips with a guods 
train were as follows : — 


Distance .. +. 140 miles. 
Total time . 8 hours 15 min. 
6 hours 51 min. 


Runningtime .. .. .. .. «. 

Speed, average forrunning time .. 

eight _ train, behind tender—gross tons, 
40 Ib 


20°4 miles per hour. 
30°2 miles per hour. 


Weight of train, engine and tender—gross 

Coal consum: 3901 
Water evaporated, per pound of coal 60 Ib. 


Water evaporated from and at 212deg. Fah.. 10°30 1b. 
Coal per car per mile .. .. 

Tons hauled one mile per pound of 10°40 tons. 
Tons hauled one mile per pound of water .. 1°23 tons. 


THE S.S. AMERICA MARU. 


Tue propalling machinery of the America Maru, a vessel 
of which we gave a general description last week, consists of 
two sets of independent triple expansion engines, having 
| cylinders 28}in., 46in., and 75in., with 48in. stroke; steam 
| at 180 1b. pressure being supplied by five multitubular natural 
| draught boilers, four of which are double-ended and one 
| single-ended, The engines, boilers, and accessories were 
built and installed, as already stated, by the Wallsend Slip- 
way and Engineering Company, Limited, and through the 
courtesy of this company we are enabled to illustrate the 
engines - herewith and on page 417. From the cuts 
showing front elevation and end elevation of one set of 
engines it will be gathered that the cylinders are secured in 
| such a way that they form one whole, supported by six box- 
| shaped cast iron columns, rising from a cast iron bed-plate 
made in two pieces in the form of hollow girder section. 
The cylinders of each set of engines are tied transversely by 
two cast iron girders ; one between the high-pressure cylinders 
and one in wake of low-pressure cylinders. e high pressure 
cylinder of each set is fitted with a piston valve on the 
outside of the cylinder, and the intermediate and low-pressure 
cylinders have their chests between the high-pressure and in- 
termediate, and the intermediate and low-pressure respectively. 
As will be noticed, the use of a steam belt around the cylinders 
permits of the huge copper piping so often used for carrying 
steam from one cylinder to another to be entirely done away 
with. The intermediate and low-pressure valves are flat-faced 
double-ported slide valves, and are worked by the ordinary 
double excentric and link motion valve gear. The reversing 
gear for each set of engines is of the all-round type, with 
worm and wheel gearing, placed in the front middle column 
on which all the steam throttle and drain cock levers are 
fixed, giving great facility for manipulation. The weigh-bar 
shafts are placed at the back of engines, carried on bearing 
brackets attached to the cylinder bottoms, thus leaving the 
front of the engines clear, The surface condenser rests on the 
engine seating and is attached tothe engine bed-plate, forming, 
in fact, one side of it. : 

The crank shafts are of wrought iron, in three interchange- 
able pieces, the crank pins being of ingot steel. The main 
bearings are of cast iron lined with white bronze. The pro- 
pellers are loose-bladed, of manganese bronze, supplied by 
Billington and Newton, the blades being attached toa cast iron 
boss by Lowmoor iron studs and brass nuts. 

The total cooling surface in the condenser of each set of 
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engines is about 8500 square feet, and the injection water is 
supplied by a 15in. centrifugal pump, having a 34in. gun- 
metal disc, driven by a separate engine of W. H. Allen, Son, 
and Co.'s make, having a Yin. cylinder with a Tin. stroke. 
There is one air pump to each engine, 26in. diameter and 26in. 
stroke, attached to the condenser and worked by levers from | 
the intermediate rod. There are two feed pumps actuated by 
each set of engines, these being 4in. diameter by 26in. stroke, 
delivering into a Weir direct contact feed-heater, or direct 
into boilers as desired ; the feed from the heater being deli- 
vered to the boilers by a Weir pump. The whole of the feed- | 
water passes through a Harris feed filter of large size. 
There are also in the engine-room two 20-ton evaporators, | 
of G. and J. Weir’s make, for supplementary feed, these being | 
— and arranged that one can be cleaned while the | 
. er is in use. In addition there are two Worthington 
orizontal pumps for auxiliary feed and for fire and 
preys purposes, a fire service pipe being fitted throughout 
- ship in accordance with the American law. For dis- 
Charging water ballast there is a Worthington horizontal 
th t pump of large size, capable of discharging ballast at 
ps tate of 200 tons per hour. The pumps for feed and fire 
uae are ranged across the ship at the fore end of the 
oe, the starting platforms being between the two 
: of engines. This arrangement brings all the working 
8 of engines and the greater part of the auxiliary machinery 
th View when at work, and obviates a congested platform at 
hee of the engines. 
pt pallens supplying steam at 180 1b. pressure—four double- 
pee — 6in. diameter by 10ft. Gin. long, and one single- 
‘ —have in all twenty-seven furnaces of the Purves ribbed 
ype, the total heating surface of the boilers being about 20,000 
Square feet. The double-ended boilers are arranged two 


obeheaan the single-ended boiler forward, making three 


The single-ended boiler is used for working | 


| auxiliaries in port, or for driving the main engines if required. 
There are two oval funnels, one to each pair of boilers, and each 

| stokehold is provided with a See's ash ejector, water pressure 
for working the same being supplied bya vertical duplex donkey 
pump, made by Clarke, Chapman, and Co., of Gateshead. 


The vessel is lighted throughout with electricity, including 


the masthead and side signal lamps, the generating plant being 
in duplicate to provide against the contingency of a break- 
| down. Refrigerating machinery connected with a large cold 
| storage chamber is also fitted, enabling fresh provisions to be 
served at all times. To cope with the cargo she is designed 
| to carry, the vessel is provided with a full complement of 
powerful steam winches and other discharging gear. 


The machinery and boilers of the American Maru were 
constructed under special survey of Lloyd’s, Board of Trade, 
and to conform to American law and Japanese Government 
requirements, and the whole were under the inspection, on 
behalf of the owners, of Messrs. Flannery, Bagallay, and 
Johnson, London, whose services were also requisitioned in 
connection with the construction of the vessel herself. 


FRENCH SUBMARINE BOATS. 


Tue flotilla of submarine boats in France promises to 
present as great a variety of types as the battleships. After 
the enthusiasm following upon the performances of the Gus- 
tave Zede had simmered down, and people began to look at 
it from a more practical standpoint, it was recognised that its 
small range of action was calculated to lessen considerably its 
utility as a war engine. The new vessel, it was said, had at 


any rate proved the practicability of the submarine boat, and 


~ “Tus Exomesr” 


gave fresh attention to the somewhat despised Goubet boat. 
This vessel, however, showed a tendency to dive to the bottom 
and stay there, and the naval experts begin to pin their faith 
in boats of the Morse type. Recent trials with the Morse 
submarine showed that as regards the range of action it had 
scarcely any advantage over the Gustave Zede, and it had to 
be admitted that the boat could-not be used for any other 
purpose than harbour defence, After all these experiments, 
however, it did not seem as if much headway had been made, but 
the naval department, with praiseworthy optimism conveyed 
its favours to the Narval, simply because absolutely nothing 
was known as to the behaviour of this type of vessel, and plenty 
of scope was consequently allowed for the exercise of a vivid 
imagination. The Narval has been constructed upon the plans 
of M. Laubeuf, a naval engineer, who secured the gold medal . 
in the competition for submarine boat projects organised by 
M. Lockroy. She was put upon the stocks at Cherbourg in 
July, 1898. Constructed of steel, she has a length of 34m. 
a width of 3°75m., and draws 1:60 m. of water when navigating 
at the surface. Her displacement is 160 tons. The motive 
power is supplied by a Forest oil engine, which not only drives 
the propeller when the boat iseither navigating at the surface 
or with only her look-out and chimney exposed, but also 
operatesa dynamofor charging batteries of accumulators, these 
being used to propel the boat when she is entirely submerged 
and the chimney unshipped. Sailing at the surface at 12 knots, 
the Narval promises a range of action of 252 miles, and at 
eight knots the range is to be 624 miles. When submerged the 
accumulators will propel the boat twenty-five miles at eight 
knots, and seventy miles at five knots. The Narval is equipped 
with four torpedo tubes, and carries two officers and nine men. 
The boat was launched at Cherbourg last week, and the 
greatest interest is being taken on the other side of the Channel 
in her forthcoming trials, and it is this type of vessel which 


in the hope of getting something better the naval authorities 


carries the hopes of Frarce, 
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EARLY PADDLE-WHEEL STEAMSHIPS. 
No. III. 


We give this week a sketch—Fig. 13, page 423—of the 
Illinois, another fine vessel of the Vanderbilt Line, already 
referred to in our last impression. 

The fine paddle steamers of the Pacific United 
States Mail Steamship Company have been men- 
tioned already in No. XII. of our articles, and the 
large steamer China of this line was illustrated and 
described in Tue EnGtneer for April 28th last. We now 


give a sketch of the Pacific Liners Great Republic and | 


Montana—Figs. 14 and 15—these being two remarkably 
fine examples of the Pacific Company’s large fleet of 
vessels, which in 1874 amounted to no less than thirty- 
three ships, twenty-one of which were paddle, and twelve 
screw steamers, the latter comprising two four-masted 
new liners, viz., the City of Peking and City of Tokio, 
built by the Delaware River Iron Shipbuilding and Engine 
Works, Chester, Pa., John Roach, president. These at 
the time mentioned were the largest ships of the Pacific 
fleet. They were each 5500 tons, length 423ft., beam 
48ft., depth 38}ft., the City of Peking, of which we give 
an illustration, Fig. 17, having compound engines with 
high-pressure cylinders of 5lin. diameter, low-pressure 
cylinders 88in., stroke of piston 54in., indicating 4500 
horse-power. The diameter of the Hirsh propeller was 
20ft., pitch 30ft., 65 revolutions per minute, giving a 
speed of 15} knots. The ship, as also the sister ship 
City of Tokio, had ten boilers, 10$ft. in length, and of 
13ft. diameter, 60 lb. steam pressure. These vessels were 
built for the San Francisco and China trade. 

Besides these two ‘flag ships,” its largest screw 
liners in 1874, the company at that time owned four 
more screw steamers of 
3000 tons each, one of 
2100 tons, two of 1700 


which we need not here again dwell upon. 
number of this long list of paddle steamers may still be 
in service, though most likely on other routes than those 
for which they were originally intended. The Pacific 
mail steamers, after all, undoubtedly at their time were 
the most important fleet of United States paddle liners. 
It seems astonishing, however, that single-cylinder beam 
engines were found, for ocean service, so useful and satis- 
factory that a great number of boats were all alike fitted 
with them, and it seems not at all surprising to read, in 
the earlier published notices referring to the Pacific 
paddle liners, that in stormy weather the engines made 
but a limited number of revolutions per minute, and the 
engineers had to stand by with the starting bar to help 
the cranks over dead centres. As we stated in our last 
notice, and upon the withdrawal of the American mail 
steamers from the New York and Havre line, the French 
Compagnie Générale Transatlantique took up that trade 
and began with some eight paddle liners built by the firm 
of Scott and Co., Greenock, and later on they added, and 
so continued up to the present date, screw steamers of 
more important size and tonnage, these in the earlier 
vessels having been built, if we do not mistake, by the 
firm of R. Napier and Sons, Glasgow. The paddle 
steamers were mostly constructed from French designs 
of a not very favourable general appearance, rather re- 
sembling large paddle tug boats than ocean mail liners ; 
their last paddle steamer of comparatively large size, the 
Napoléon II[.—Fig. 16—was undoubtedly by far the 
finest boat—iron built—they had owned up to that date, 
and we illustrate this vessel, which conveniently may 
serve as representative of all the earlier built though 
smaller size paddle steamers of the French company 


under consideration. They all had side lever engines, 


Probably a 


the Mediterranean Sea. Between the low-lying district 
Adana and the Upper Valley of the Euphrates there is an Po 
san of mountains to be crossed, which is known on the. 
as the Amanus or Akma Dagh range, and the fruitful senda 
of Aleppo is then reached. The capital, Aleppo, was the hiet 
emporium of trade between Europe and Asia before the rq 
covery of the sea route to India. A branch line vig 4] “2 
would connect the projected railway with the Syrian Rail : 
system. At Biredjik, 152 miles due east of Adana, the ex nit 
tion will cross the Euphrates, and proceeding in a south i 
direction from Mount Taurus and across Upper Mesopotamy, 
will arrive at the river Tigris. Hitherto the mountain ae 
have presented great difficulties to railway construction - * 
the level plains of Upper Mesopotamia the extraordinary 
number of intersecting streams, tributary to the Euphrate, 
and rising in the Karadja Dagh Mountains, will, accordin 
to previous explorations, require a great amount of careful 
work. In summer these river beds, on an average fifty-fiy 
yards in width, are dried up; but the huge masses of el 
which are allowed to remain in the river courses are hurled 
along by the heavy torrents of the rainy season, and there js 
a perpetual danger of inundations. 

In the Valley of the Tigris the expedition will visit the 
decayed town of Mosul on the right bank of the Tigris 
opposite the ruins of Nineveh, and 200 miles from Bagdad, 
Then Arbela, or Erbil, and Kerkuk, both situated on tribu, 
tary streams of the Tigris, will be visited; and, finally, the 
expedition will thus reach Bagdad. Setting out fecon 
Bagdad and crossing the Tigris and Euphrates, the expedi. 
tion will make its way along the right bank and down the 
latter river. Kerbela, sixty miles S.S.W. of Bagdad and 
Redshef, both of which towns are Persian centres of 
pilgrimage, will bo taken before Basra, or Bassorah, is 
reached. This town of Asiatic Turkey, containing about 
40,000 inhabitants, lies on the west bank of the Euphrates 
fifty-six miles from its mouth in the Persian Gulf. It is 
probable that the journey will thence be continued as far as 
Kuweit on the north-west 
shore of the Persian Gulf, 
since Kuweit seems to pos- 
sess all the necessary con. 


tons, one of 1900 tons, 
and two of 1000 and 700 
tons respectively. The 
paddle liners in the same 
year comprised the ves- 
sels named in table. 

As far as we can learn 
most of these steamers, 
if not all, were of the 
overhead engine 
type. The Montana, 
2700 tons, had the fol- 
lowing chief dimen- 
sions :—Length on water- 
line, 320ft.; breadth of 
beam, 43ft.; depth of 
hold, 27ft.; tonnage, 2676 ; 
builder’s tonnage, 3230; 
length on spar deck, 
840ft.; breadth over all, 
72t.; diameter of wheels, 
42ft.; face of paddles, 
12ft.; diameter of cylin- 
der, 105in. by 10ft. stroke 
of piston. The steamer 
was built by Webb and 
Bell, and the machinery 
atthe well-known Novelty 
Tronworks. As shown by 
the illustration, she was a 
two-masted steamer with 
two tiers of deck houses | 


superposed. 


ditions for the establish. 
ment of a terminal port. 
The return journey will 
most likely be made along 
the Euphrates Valley, and 
the return of the expedi- 
tion to Constantinople is 
not to be looked for before 
the end of next March. 
From the route sketched 
out for this survey it is to 
be seen that for the present 
the project for constructing 
a line of railway vid Sivas, 
on the Kizil Irmak, and 
170 miles south-west of 
Trebizond, has been allow- 
ed to lapse. A line of 
railway connecting Angora, 
Kaisarieh, and Sivas with 
the valley of the Tigris, 
with a branch line from 
Sivas to Erzertim, lying 
only fifty miles from 
Russian territory, would 
no doubt be greatly de. 
sired by the Turkish Gov- 
ernment, both from econo- 
mic and strategical points 
of view; but the technical 
difficulties would far exceed 
those involved in the con 
struction of the projected 
line from Konia to Biredjik, 
ee and thence to the Tigris 


The Great Republic, 
Fig. 14, Japan, and 
China, being sister ships, 
formed the largest paddle- 
wheel beam engine liners 
of the Pacific fleet. The Great Republic, evidently 
a fine ship, from our illustration, was built by Henry 
Steers. Her dimensions, according to a notice published 
with a large coloured lithograph of her, by Endicott, of 
New York, were as follows :—Length on water-line, 360ft.; 
breadth of beam, 50ft.; register tonnage, 3882; builder's 
measurement, 4850; length on spar deck, 380ft.; cylin- 
der, 105in. diameter by 12ft. stroke. In the list of 
steamers given at the foot of an engraving showing the 
screw liners City of Peking and Tokio, the three paddle 


Nome. Tons. Material. Fay. on Freight. Coal. 
Great Republic ... 4300 ... wood ... 150 ... 1200 ... 1900 ... 1500 
Japan... ... ... 4300... do. ... 150 ... 1200 ... 2100 ... 1450 
China ... ... ... 4300 do . 156 ... 1200 ... 2000 ... 1500 
Alaska... ... 4100 de . 130 ... 1000 ... 2100 ... 980 
Constitution ... 4100... do. 175 ... 800... 2000 ... 1000 
Colorado ... ... 4000... do. ... 150 1000 ... 2000 ... 1000 
Arizona ....__.... 2700... do. ... 130 500 ... 1775 ... 800 
Montana... ... 2700... do. ... 130 500 ... 2000 ... 75 
Rising Star... ... 2700 ... do. 130 500 ... 2000... 775 
Henry Chauncey 2600... do. ... 130... 600... 1765 ... 700 
New York ... ... 2100 ... do. ... 120... 600... 1000 ... 520 
Costa Rica... ... 1900... do. ... 129... 600... 900... 500 
Oregonian ... ... 1900... do. ... 129... 500... 900... 400 
Golden Age _.... 1900 ...._ do. 130... 600... 900 500 
Mohongo 1300 ... iron 75... 300... 700 400 
Orizaba 1200 wood 75 ... 200... 600 350 
Senator 1000 do. 60... 100... 450 200 
California ... ... 900... do. ... 60... 100... 500... 200 


liners, China, Japan, and Great Republic are mentioned, 
all three as being 4300-ton vessels ; whereas the descrip- 
tive notice on Endicott’s lithograph gives for the Japan 
and. China the following somewhat differing dimensions : 


—-Japan, built by Henry Steers; length on water-line, 
360ft.; breadth of beam, 50ft.; depth of hold, 3814ft.; 
register tonnage, 4352; carpenter’s tonnage, 5200; length 
on spar deck, 380ft.; breadth over all, 79ft.; engine by 
Novelty Works, cylinder, 105in. by 12ft. stroke. China, | 
built H. Webb; register to 

end China, 


e, 38836. The Japan 
were much alike in all constructive details, 


Fig. 17—-CITY OF PEKING 


but we think most of them were not in service for a very 
extended period as paddle vessels, being soon after con- 
verted into screw steamers and lengthened, which type 
of liner the company more advantageously might have 
taken up from the beginning, for in about 1862, when 
its first paddle boats were put in service, the English 
companies built their last paddle liners, and were just 
adopting the screw propeller on a more extensive scale, 
leaving off building new paddle steamers. We have no 


| information as to what may have been the final fate of 


the remaining French transatlantic paddle liners, and we 


have not been able to procure the data which it was our | 


desire to give here regarding details of machinery and 
dimensions of the vessels under consideration, but we 


| should suppose their side lever engines were of a type 


retaining the most prominent features of the later Cunard 
paddle-liner engines. 


GERMANY’S SURVEY FOR THE BAGDAD 
RAILWAY. 


THE expedition set on foot by the management of the 


| Anatolian Railway Company for the purpose of investigating 


| stantinople on September 16th, and journeyed by rail to | 
Konia. 


the economic and technical conditions involved in an exten- 
sion of that railway to the Persian Gulf set out from Con- 


The leader of the expedition, Herr Stemrich, 
Councillor of Legation and German Consul-General at Con- 


| stantinople, had set out thither some days previously. From 
Konia the expedition will make its way on horseback along | 


| the route already indicated in the German Press, and it is 


| expected that the course of the future railway will be deter- | 


mined during the journey. 


After traversing the broad plain, of which Konia, the | 


Iconium of ancient times, is the central point, the mountain 
range of the Cilician Taurus has to be passed and the descent 
made to Adana, a city of 30,000 inhabitants, situated on the 
river Sihun or Sarus, thirty miles from the sea and command- 
ing the pass of the Taurus Mountains. From Adana there 
is already a branch line of railway about sixty kilometres in 


| length running to Mersina, a port on the Mediterranean, so 


| 


region; and, moreover, it 
would demand a sum of 
money considerably greater 
than the estimated cost of 
the latter line—namely, 
400 million marks, or £20,000,000. The time allowed for 
building the projected line will be from six to eight years. 

From a political aspect the line vid Biredjik cannot arouse 
ill-feeling on the part of Russia. That country has fre- 
quently given it to be clearly understood that it would 
regard any construction of railways in the vicinity of the 
Trans-Caucasus as a direct threat. Were Asia Minor in the 
hands of a strong Power the question of meeting the 
demands of civilisation, and thereby duly opening up one 
of the richest regions of the world, would not remain for 
long dependent on the goodwill of the ‘Colossus of the 
North.” 


Exectric Horstinc ENGINES IN THE U,S —Electric motors are 
| being applied somewhat extensively to winding and hoisting engines, 
_ installed for both temporary and permanent service. If a hoist is 

wanted for a short time for raising building material it can readily be 

installed and connected with the nearest electric lighting wires. 

The motors are of higher efficiency than the steam engines ordi- 
| narily used, because —— sustain a much greater overload on 

emergency. ‘They can be started, stopped, reversed, and con- 
trolled more easily, by the simple movement of a switch controlling 
the current. They are compact and efficient, and are said to do 
more work with a given amount of energy deliverd through the 
wires than an engine can give with the same amount of energy de- 
livered through pipes. In the construction of a brick chimney, 
230ft. high, a 6 well power electric hoist was used, and raised 
about a million bricks. At the rear end of the bed-plate are the 
motor and controller, with a pinion on the end of the motor shaft. 
| This gears with a spur wheel on a countershaft, a second pinion 
| on this shaft gearing with the wheel on the drum shaft. / 
| spoolor reel is on the same shaft. ectric cranes have an electric 
hoist, and additional motors for per | the hoist and the crane. 
All these can be run at once, so that a load can be raised, tra- 
versed, and carried lengthwise of the building, all at the same 
| time. The electric travelling crane is a feature of nearly every 
| factory and power station. A large bridge-building company has 
| in its yard a 10-ton steel revolving derrick with an arm 40ft. long. 
| The central post is supported at the top by horizontal lattice 
girders attached to columns, The 40ft. horizontal jib or boom 
has a clear sweep, and the operating-house moves with it. 12° 
hoisting is done by a motor of 10-horse power, and the trolley 
which carries the chain is run in and out along the jib by 4 
| 8-horse power motor. Both motors are fitted with electric 


: | brak ed that when the current is shut off from the 
that nearly midway between Cohstantinople and Bagdad and hold the load firmiy ™ 
there is the means of connecting an overland railway with | : 


position, 


| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
} 
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RAILWAY MATTERS. 


Tere are 16,000 miles of electric tramways and light 
railways in the United States and Canada. 

Tue Sheffield District Railway will, in all probability, 
be opened for both passenger and goods traffic on January Ist next. 

Tue total length of Russian railways in construction 
during the past year by the Crown and by public companies 
measured a distance of 6605 miles. 

Tue Great Western Railway Company has already 
started operations on the new line which is to be constructed 
between Acton and High Wycombe in conjunction with the Great 
Central Railway. 

Aw inquiry has been held by Mr. A. P. Trotter at 
Southport, relative to the application of the Corporation for 
power to borrow £60,000 for the purpose of providing permanent 
electric tramways and their equipment. 

In reply to a question asked in the House of Commons 


“on Monday last, Mr. Ritchie said that the necessary plant has been 


constructed for the experiment in electrical traction on the 
Underground Railway, and a train will be run early in November. 


Ir is expected by the end of the year that a hundred 
locomotives on the Boston and Maine Railway will be fitted with 
water grates, so that coke can be used as a fuel. In this country 
coke was used from 1829 to 1860, but water grates were never 
employed. 

Tue railway line from Tergu Ocna to Comanesti Palanca, 
which unites the Roumanian system to the Hungarian at Palanca 
Ghymés, has been opened. The line is thirty-five miles long, and 
cost rather over £1,000,000 sterling. Roumania has now four 
railway lines running to the Hungarian frontier, 


TWENTY-FIVE new fourth-class carriages have lately 
been delivered at Moscow, for service on the Western Siberian 
Railway. Each carriage contains accommodation for forty-three 

ngers, and weighs 13 tons, They were constructed at the 
ee Carriage Factory. 

Some time ago a successful experiment was made on 
the Baltimore and Ohio Railroad, with a view to testing the haul- 
ing capabilities of a Consolidation locomotive having cylinders 
22in. by 28in., and 4ft. Gin. driving wheels. The total weight of 
train, composed of fifty steel cars loaded with coal, and the engine, 
was 3020 tons. The net weight of coal was 2400 tons, 


TuE railway Bills in Parliament to be deposited for the 
coming session are said to include a scheme for an electric railway 
between Croydon and Brighton, the connection with the metro- 
polis not being as yet specially indicated. Cheap fares and high 
speeds are to be promised. Can this be the Behr mono-rail 
system ? 

Askep whether the railway general managers of this 
country had yet decided on the most suitable communi- 
cation appliance to be fixed in passenger trains, the President of 
the Board of Trade said there was a preponderance of opinion in 
favour of what is known as the ‘‘ brake system” of communication, 


and that most of the larger companies are taking steps to apply it. | 


THE construction of a railway has been commenced in 
Borneo to connect the inland districts with the coast. At present 
it starts from the mouth of the Bakau River, which is on the main- 
land some short distance, about three hours’ steam from Labuan. 
The line is laid from the coast village of Weston to Bukau, about 
six miles. From here it continues for twelve miles to Beaufort, on 
the Padas River, from which place eight miles more are laid. 


Tue Board of Trade have sanctioned the use of cable 
cars in Edinburgh on the route officially inspected by Sir Francis 
Marindin, on 12th inst, extending from Shrubhill, near the Leith 
boundary to Tollcross, and the Braid Hills. Passenger traffic may 
at once be started by cable cars on thisroute, An order for twenty 
tank engines has been received by Neilson, Reid, and Co., from 
the North British Railway Company, and a like number has been 
ordered from Sharp, Stewart, and Co, 


A HuGE scheme of electric tramways for the northern 
part of the county of Surrey has been elaborated by the Highways 
Committee of the Surrey County Council, and will be submitted 
to that body at a meeting to be held on November 14th, with a 
recommendation that application be made to the Light Railway 
Commissioners to obtain the necessary powers of construction. 
The scheme includes twenty-nine miles of line, and this is only the 
first part of a scheme for the whole county, which will be here- 
after promulgated. 


THE expectations of those concerned with the con- 
struction of the Beirut-Damascus Railway have not so far been 
realised. This line has now been working three and a-half years, 
The causes of the failure of this railway may be said to be the 
great cost of its construction, more especially on that part of it 
which connects Beirut and Ma’allaka—more than a third of the 
whole dist D the small amount of traffic, and the 
heavy annual expenditure, The line is being worked at an annual 
loss of £28,793. 


A new electric railway is to be constructed in Northern 
Ohio to connect Toledo and Norwalk, a distance of 60 miles. The 
railway will be built according to good steam railroad practice, 
and designed for a speed of at least 40 miles an hour. One 
striking fact is that this line will be worked from one central 
power station to be established at Fremont. A three-phase 
alternating current will be used, which will be transmitted each 
way at a pressure of 15,000 volts, and transformed down at sub- 
stations, 


On the Chicago and North-Western Railway a type of 
locomotive for the fast west-bound mail trains has cylinders 19in, 
in diameter by 26in. stroke, 6ft. 8in. driving wheels. Its total 
weight is 60 tons, of which 38 tons is on the drivers. The heating 
surface of the boiler is 2353 square feet. The working steam 
pressure is 190 lb., and the grate has an area of 30°33 square feet. 
The west-bound mail trains usually consist of four cars weighing 
empty about 40 tons each ; at times, however, there are six cars in 
the train, and the loading varies from 16 tons to 30 tons per car. 


Next year an Exhibition will be held at the Royal 
Agricultural Hall, Islington, devoted to tramways and light rail- 
ways. The show will be open from June 30th to July llth. For 
several years there has been an exhibition of tramway apparatus 
and appliances at the annual meetings of the American Street 
Railway Association ; but the forthcoming show at the Agricul- 
tural Hall is ssid to be the first of the kind ever held in this country, 
or indeed in Europe, It is promoted by the — of the 
Tramway and Railway World, and an excellent list of patrons has 
been secured, 


Tue Board of Trade has recently confirmed an Order 
authorising the construction of light railways from Saran gent 
in the county of Berks, to Benson, in the county of Oxford, and 
near Didcot, in the county of Berks. The opposition to the light 
railway at Swansea has been successful. The decision of the Com- 
missioners to this effect has just come to hand. The announce- 
ment regarding Swansea and the main line is not expected to 
made until the parliamentary notices are out in November. The 
Board of Trade has also recently confirmed an Order, entitled the 
Glasgow and South-Western Railway (Maidens and Dunure Light 
Railway) Order, 1899, authorising the construction of a light rail- 
way in the county of Ayr, between Girvan and Ayr, 


NOTES AND MEMORANDA. 


THE total , spied of coal brought coastwise to the 
port of London last year was 7,378,000 tons. 


THERE are 112 towns in France outside of Paris 
which are provided with telephone exchanges. 


THERE are twenty carbide manufactories in France, 
most of them obtaining their current by means of water power. 


Up to Saturday last there had been 1200 fewer applica- 
tions for letters patent in this country than in the corresponding 
period of 1898, This is largely accounted for by the decrease in 
the number of patents connected with cyc!es, 


‘ Tue first Bessemer rails ever made were rolled in 1856, 
and analysis shows that they had the following composition :— 
Carbon, 0°080 per cent.; silicon, traces ; sulphur, 0°162 per cent. ; 
phosphorus, 0-428 per cent.; arsenic, traces ; manganese, traces ; 
iron, 99°33 per cent, At that time the pernicious influences of 
sulphur and phosphorus were not yet known; and as the behaviour 
of the rails was unsatisfactory, their manufacture was abandoned, 
and not resumed till 1864, 


THE principal mining counties in the kingdom, whether 
judged by the mineral produced or number of persons employed, 
are :—Durham, with an output of 34,737,347 tons of coal ; York- 
shire, with 25,639,021 tons of coal, and 5,785,588 tons of iron ore ; 
Lancashire, with 25,324,685 tons of coal, and 749,427 tons of iron 
ore ; and Glamorganshire, which yielded no less than 19,140,742 
tons of coal in spite of a strike lasting five months, The above 
figures are the official returns for 1898, 


THE present capacity of the Leeds gasworks is equal to 
a production of 17,250,000 cubic feet per day. Mr. Townsley, the 
general manager of the works, recently gave some particulars of 
the carburetted water-gas plant which it is proposed to erect, A 
plant large enough to yield 24 million feet per day would cost 
£30,350. The chief advantages claimed for this process are that 
by using coke it prevents this product from becoming a drug in the 
yard ; its almost constant availability makes it most serviceable in 
winter time or foggy weather. 


Tue United States Government Patent - office is in 
want of examiners. The qualifications necessary to pass the 
examination are a knowledge of (1) physics; (2) organic and in- 
organic chemistry ; (3) mathematics ; (4) technics—test of know- 
ledge of the manufacture of different articles and substances, 
&c.—(5) reading mechanical drawings, describing the construction 
and operation of machinery represented, and the mechanical 
powers that appear; (6) translation of French or German into 
Eoglish. The salary to commence is about £240 per annum. 


Tue following are the dimensions of the Grenier Bridge, 
at Berne, in Switzerland, which was completed last year :—Total 
length, 1,172°85ft.; height above low water, 161ft.; width, centre to 
centre, of balustrades, 41 ‘58ft.; width of roadway, 23 *76ft.; width of 
footways, each, 8°91ft. The bridge consists of eight spans, of 
which the principal one is a parabolic arch of 484°6ft, span, and 
104ft. rise, The outside ribs of this arch are 26°4ft. apart at the 
crown, and widen out to 42°22ft. at the abutments. The roadway 
consists of galvanised metal troughs, upon which are laid concrete 
and wood blocks. 


‘In an article on the American Society of Civil 
Eagineers’ rail sections, in the Railroad Gazette, it is stated that 
lately there have been signs of a reaction from the strong tend- 
ency toward heavy rails, This is not a question of sections, but of 
weight. The heavy rails recently put in have not been always 
satisfactory ; that is, the companies are not always getting the 
worth of the money put into the heavier sections in increased 
wear, and it would not be surprising if in future orders the propor- 
tion of weights from 801b, up should decline somewhat, and this 
is still more likely to be the case if prices keep up. 


It is expected that by the end of the present year the 
8in, oil pipe line to convey petroleum from Michailovo to Batoum, 
a distance of 143 miles, will be finished. There are three elevating 
stations on the line, each fitted with A goat. of 150-horse power 
each, The daily duty of the pumps is 90 metric tons of petroleum 
or a maximum of 25,000 tons per year. The pipe line is covered 
with ballast, and is fitted with safety valves that automatically 
isolate short sections in case of accident. At Michailovo the oil is 
brought from the wells in cistern-wagons, which discharge directly 
into iron troughs leading to two tanks holding 12,000 cubic metres 
of oil. 


Tue French Government, in order to encourage the pro- 
duction of oil from shale, have decided to offer a special premium 
to the refiners for the next six years, on the following conditions : 
—‘‘ That in the course of the first year the total sum expended on 
premiums shall not exceed 300,000f.; this sum is to be divided 
pro rata between the refiners, according to their production, At 
the same time, these premiums shall not represent more than 3f. 
per hectolitre of unrefined oil, During the third and fourth years 
the total sam paid in premiums shall not exceed 200,000f., and 
not more than 2f, per hectolitre. In the fifth and sixth year the 
— — is not to exceed 100,000f., or more than If. per 

ectolitre,” 


At Snoqualmie Falls, Washington, there has recently 
been started a 10,000-horse power hydraulic pet. embodying 
several features of interest. The falls are 250ft. in height ; and 
the machinery, which converts a part of their energy into elec- 
tricity, is placed 250ft. below the surface of the upper river in a 
power house blasted out of solid basaltic rock, The water 
motors are of a unique type, being practically huge rotary 
pumps reversed. Each unit comprises two ‘‘ impellers,” 
ere are simply large gear wheels having three cycloidal teeth 
each, The two shafts are geared together outside the case. Each 
shaft and ‘impeller’ weighs 15,000lb., and a complete motor 
weighs 50 tons, 


Tue official returns dealing with the mining industry of 
Russia for the year 1897 have just been madeknown. The value of 
the products shows an increase of 34 million roubles over the value of 
the products in 1896, This increase in the production is made up 
as follows :—Cast iron, 15,802,134 roubles ; coal, 5,949,000 roubles ; 
naphtha, 5,085,494 roubles; manganese ore, 1,760,000 roubles ; 
salt, 1,579,220 roubles; platinum, 386,000 roubles; quicksilver, 
273,000 roubles, &c. Silver shows a decrease of 157,000 roubles, 
and porcelain earth a decrease of 10,800 roubles, During the last 
ten years the production of cast iron in Russia has increased by 74 
million poods, or by 34 times ; the production of steel by 61 million 
poods, or 54 times ; and the output of coal by 467 million poods, or 
double the former amount, 


AccorpING to tests recently made by Mr, A. S. Cooper, 


and described by him in the current issue of the Journal of the 


Franklin Institute, the use of salt or sea water in gauging cement 
is bad practice. The tests were made with both natural and 
Portland cement mortars, and comprised tensile and compressive 
tests. The ages of the briquettes when tested were one week, 
four weeks, three months, six months, and one year. In the 
short-time tests the briquettes gauged with salt water stood ahead 
of those gauged with fresh water, but the long-time tests — 
always showed the superior strength of the briquettes mixed wi 

fresh water, and this was just as pronounced in the compression 
as in the tension tests, The deteriorating effect of the salt water 


seemed to be the greatest with the richer mortars, 


MISCELLANEA, 


Tue French submarine boat N 
week at Cherbourg. arval was launched last 


Bicycuks are now carried as baggage f 
United States railroads, SB8age free of charge on 


Tak District Council have under considerat; 
for a full supply of water, at a cost of £40,000, ration a Scheme 


At Cardiff the municipalisation of the 
by the Corporation, and negotiations 


On Monday last the Chinese Minister, Sir (hj 
Lofengluh, visited the Leds Steel Work » Sir Chibchen 
orksand the locomotive work, 


A very active programme of shipbuildin 
American Lakes is being inaugurated, The {he Great 
pany have ordered five steamers, each 475ft. long, -_ 


THE minimum endowment for the Birmingham Uni. 
sity scheme having been subscribed, it is probable that agave? 
will be taken shortly for the execution of the preparatory work : 

Tue largest contract entered into in recent yearg { 
shipbuilding on the American Great Lakes has just been sj a 
This contract will call for the construction of two steel pre . 
each with a load water-line of 435ft., beam 50ft, _— 


AN order for the engines and boilers for one of the first 
class cruisers being built in the Government dockyards has ete 
placed with the Clydebank Engineering and Shi building Com "4 
Limited. The engines will be of about 22,000 indicated hau" 
power, 


Since the opening of the Dortmund-Ems (anal, six 
months ago, more than vessels have entered or left Dortmund 
harbour, the incoming vessels bringing 24,700 tons of cargo, and the 
outgoing ships taking away 14,200 tons, being a total movement of 
38,900 tons of cargo. 


THERE are five centres in the Transvaal 
namely, Boksburg, Heidelberg, Middelburg, Lydenburg, and 
Klerksdorp. ‘he three former are by far the most important and 
contain between them twenty-four mines, The total production 
in tons last year was 1,907,808, 


THE opening meeting of the twenty-sixth session of 
the Liverpool Engineering Society will be held on the evening of 
Wednesday next, November Ist, at eight o'clock, when the 
President-elect, Mr. A. Bromley Holmes, M. Inst. C.E., M.LE.E 
will deliver his inaugural address, y 


Tue Canada Atlantic Railway Company has completed 
arrangements, it is stated, for the purchase of a fleet of steel 
steamers, which will next year operate on the Lakes in connec. 
tion with their rail system to Quebec, where terminal facilities 
will be constructed to vastly increase the importance of that place 
as an export shipping point. 


Tue United States submarine boat Holland, of which a 
good deal was heard some time 8g, does not appear to have proved 
an unqualified success, Last week, getting out of cotitrol, she ran 
while submerged into the dock at New York, and the crew were 
eventually taken out in an unconscious condition, The Holland is 
said to have made a submerged run of a mile in ten minutes, 


Wuat is said to be the meget rope cable in the world 
has been in use for some time for the Glasgow District Subway. It 
was manufactured by D. H. and G. Haggie, of Sunderland, 
and its weight is about 55 tons, Its life has proved to be 14} 
months, the previous record being 10) months, and during this 
time it has run 85,000 miles, whilst the previous best record was 
61,000 miles, 


Tr is claimed that the deepest oil well in America is 
situated in the gry go River Valley, about 25 miles from 
Pittsburgh. The hole has been drilled to a depth of 5532ft., but 
work has been suspended owing to a break in the 2fin. rope used, 
As a result 1000ft. of rope and a string of tools are at the bottom. 
Experts are at work, and hope to be able to resume drilling soon, 
It is proposed to sink the well 6000ft, 


Tue Brewers’ Exhibition at the Royal Agricultural 
Hall, Islington, opens to-morrow, Saturday. In the malting barley 
competition, held in connection with this Exhibition, the list of 
awards has been considerably added to and the number of classes 
extended, and the entries, we leara, are likely to be a record 
number, ‘To further the joint interests of farmers and brewers 
valuable prizes are again offered for English hope. 


One result of the late Belgian miners’ strike has been 
to foster in that country foreign competition, which has profited 
largely by the situation, writes the Charleroi correspondent of the 
Organe Industriel, who reports that a great deal of foreiga coal has 
been imported, viz., British coal, chiefly vid Antwerp and the 
Charleroi Canal, Pas-de-Calais coal, and Ruhr coke, Luxemburg 
ironmasters are bitterly complaining of deficiency in the coke 
supply, which is directly traced to the Belgian strike. 


An attempt made some time ago in Germany to con- 
vert coke dust into briquettes, with a cement consisting of 
cellulose residue, did not succeed, because a prolonged drying in 
the open air was necessary for the briquettes to stand carriage ; 
but in that case they crumbled in the fire, while they also burned 
so slowly that the furnace could not be kept at the desired 
temperature. For counteracting these disadvantages it was ed 
posed to mix nitrate of soda with the ting subst ; but 
the only method which has hitherto been found to give good 
results is to use the dust itself as fuel, with one of the devices for 
feeding powdered fuel which have recently been introduced. 


Tue Board of Trade have received through the Foreign 
office copies of communications from the offices in London and 
Paris of the Royal Commission for the Paris Exhibition, respecting 
applications from British workmen for employment in connection 
with the Exhibition buildings. It appears that there has lately been 
some influx of British workmen into Paris with the object of obtaining 
work on the buildings, and, in view of the number of applications 
made at the Paris offices of the Royal Commission, it is thought 
desirable to point out that the French contractors are unlikely to 
employ foreign labour of any description, while foreign contractors 
charged with the erection of various foreign buildings import their 
workmen, as a rule, from their respective countries, 


At Indian Head the United States Navy Department 
is erecting a new factory for the manufacture of smokeless powder, 
which will be operated entirely by electricity. The electrical 
plant will serve to drive the machinery and the trolley tramcars, 
as well as generate electric light. The generating plant consists of 
two 250-kilowatt double-current generators, and one 75-kilowatt 
two-phase generator. Each of the two larger machines can 
deliver current simultaneously from both sides, a continuous 
current at 550 volts, and a two-phase current at 400 volts, The 
smaller machine generates two-phase current at the same voltage 
and frequency. An 18%-kilowatt transformer in the generating 
station steps up the alternating-current voltage to 1100 for supply- 
ing a feeder line for lighting the various buildings, The machinery 
in the mills is driven by induction motors, and the continuous 
current supplies power to the railway system, which is operated 
partly on the overhead trolley and partly on the Westinghouse 
surface-contact system. The crane motor in the proving grounds 


is also supplied with continuous current, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GsRoLD AND Co., Vienna. 
F. A. BrockHavs, 7, Kumpfgasse, Vienna 1. 
anp Watsn, Limirep, Shanghai and Hong Kong. 
—BoyvEav AND CHEVILLET, Rue de la Banque, Paris. 
—ASsHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic. 
F. A. BrockHavs, Leipzic. 
INDIA.—A. J. Compripas AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
]TALY.—LoxscHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Wats, Limitrep, Yokohama. 
Z. P. Maguya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
. R. A. THOMPSON AND Co. 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HenpERsON, Hunt-street, Sydney. 
NEW ZEALAND.—Urtow anp Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS anp Watsu, Liuirep, Singapore. 
AND Co., Colombo. 


CHINA. 
FRANCE. 
GERMANY. 


SUBSCRIPTIONS. 


Enornger can be had, by order, from any newsagen’ 
— at the various railway stations ; or it can, if preferred, 
supplied direct from the office on the following 
advance) :-- 
Half-yearly (including double number) . .. £0 lds. 
two double numbers) .. .. £1 9. Od. 
tt occur, an extra charge of two shillings and sixpence per annum 
Tus Enoinusr is registered for transmission abroad. 


Acomplete set of Taz Enoinggr can be had on application, 


In q' of the reducti to one uniform 
rate for any destination eutside the United m, Foreign Sub- 
scriptions will, until further notice, be received at the rates ro 


below. Subscribers paying*in advance at these rates 
receive THE ENGINEER ae and — free. Subscriptious sent by 
Post-office Order must be payable to Tug EnoingERr, and accom- 
panied by letter of advice to the Publisher. 


Paper CoPims— 
Half 


Yearly .. .. @ @ @ w w Od. 
Taick Paper Copigs— 
early -- co co £2 Os. 6d, 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


shilling and sixpence ; odd 
When 


Prices for Displayed Advertisements in “ ordinary " and “‘ special” - 
tions will on application. 


Advertisements cannot be inserted unless delivered before 


TO CORRESPONDENTS. 

*," In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers recei’ by us may be forwa: to their destination. No 
a oe Sone of communications which do not comply with these 

*," All letters intended for insertion in Toe Enoinegr, or containing 
not necessa for ication, but as a o laith. No notice 
whatever enn bo taken 


of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. B. W. (Lime juice a= letter has heen forwarded to you 
from The Masson and Atlas Works, Litchurch, Derby. 

H. C. F.—We are not aware of the existence of any trustworthy statis- 
tics giving the number of boilers at work in Great Britain. 

J. K. M. (Thames Ditton).—If you like to send us drawings and descrip- 
tion of your invention, we will tell you what we think of it. 

T. H. (Goswell-road).—Your invention prop to Pp an im- 
— and you will waste your money if you proceed further 
with it, 

RcseER.—See Cantor Lectures by Obach. Published for the Society of 
Arts by George Bell and Sons, York-street, Covent - garden, London. 
Price 2s. 6d. 

J. C. (Wimbledon).— It would take too much space to describe the action 
of the single-trigger gun in this column. We believe Cogswell and 
Harrison, Bond-street, have a model, which, doubtless, they would be 
pleased to show you. 

Assoc. M. Inst. C.E.—We would recommend you to put the matter into 
the hands of an expert. Why not apply to Mr. Sydney Brough, secre- 
tary of the Iron and Steel Institute, 27, Victoria-street, for an intro- 
duction to some one interested in the subject ? 

8. J. L. (South Hackney) —We cannot pretend to say what constitutes 
an invention or an inventor. The most eminent jud in the world 
have eons the utmost difficulty in deciding the point, as the 
record of numerous patent trials goes to show. 

Lusrication (Pershore).—We have no doubt that all your trouble with 
hot bearings is due to the use of too much brass. Cut it away frecly 
at the sides. No bearing should be in contact with more than three- 
fifths of the journal surface. Put the oil in at the side, not at the top. 

Aquarius (Ryde).—There is no difficulty in fitting’a log to your yacht, 
which will show the speed at which she is going through the water at 
aglance. The Berthon continuous log do this. You can obtain 
full particulars of this beautiful instrument from the Berthon Boat 
Company, Romsey, Hants. There is no other log, so far as we are 
aware, that will comply with your requirements. 

M. McK. (Aberdeen).—Flexible couplings between the motor and the 
dynamo have been and are frequently used. They remove the neces- 
sity for exact alignment, and to a certain extent reduce shocks. They 
are also used where it is desired to insulate the dynamo from the 
motor shaft. An example of the use of the Raffard coupling occurs at 
Aigle electric station, described in September 8th 
ast. 


lich 


R. R. (Madison, Wisconsin).—In reply to your six queries, we would, in 
the first place, refer you to the article on American shipping, which 
you will find on page 426. (t) The British Government has subsi- 
dised mail routes in order to secure the cheap, rapid, and regular 
transport of letters. Mail steamers cannot be made to pay unless they 
are liberally remunerated for carrying letters. (2) Competition reduces 
the nag of mail contracts to about the lowest remunerative point. 
(3) e growth of the British marine has not been promoted by 
Government aid; on the contrary, it has been hampered by various 
legislative restrictions. (4) It is next to impossible to say what per- 
centage of our total shipping gets postal contracts; it is not large. 
(5) Yes. (6) Wages vary continually, at present they are very h‘gh, 
platers and riveters earning from £5 to £7 a week. 


MEETINGS NEXT WEEK. 
GEroLoaists’ Association, Lonpon.—Friday, November 8rd, at 8 p.m., 
in the Library of University College, Gower-street, W.C,, Conversazione. 
THe INsTITUTION OF JUNIOR ENGINEERS.—Friday, November 3rd, at 
8 pm., at the Westminster Palace Hotel, Presidential Address by the 
Hon. Charles A. Parsons, F.R.S. 
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PUBLISHER’S NOTICES. 


*,* With this week’s number is issued as a Supplement a Two-page 
Engraving of Compound Corliss Engines, Sheffield Electric 
Tramways. Every copy as rssued by the Publisher includes a 
copy of this Supplement, and sub sare requested to notify 
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MUNICIPAL TRADING. 


In the current number of the Fortnightly Review 
we find a paper by Mr. Walter Bond on “ Municipal 
Trading,” which deserves attention. There isin it nothing, 
perhaps, quite new; little, indeed, that has not been 
said before. But Mr. Bond has grouped his arguments 
conveniently, and condensed much vague discussion, 
affirmation, and denial into a form handy for reference, 
and [aren | convincing. Our author takes for his text 
the defeat by powerful municipalities, of the bold pro- 
posal to generate electricity at the pit’s mouth, and 
distribute it at a cheap rate over a large area; and the 
municipal demand for permission to manufacture electrical 
machinery. He then goes on to consider what are the 
‘ proper duties of a municipality, and why they are so,” 
and he discusses the entire subject under the following 
suggestive heads:—‘*The Legitimate Functions of a 
Municipality ;’ ‘‘The Injustice of Municipal Trading ;” 
“The Profit and Loss Account of Municipal Trading ;” 
“Municipal Indebtedness ;’ ‘The Causes of the Craze 
for Municipal Trading ;” and lastly, “‘ Sundry Fallacies.” 

There are so many arguments available against muni- 
cipal trading, that it is not easy to deal with the subject 
within reasonable limits. Two single themselves out, 
however. On one Mr. Bond expresses himself clearly 
enough, with the other he has not dealt at sufficient length. 
He shows that the municipality is in the position of a 
speculator who, by force, compels people to invest in his 
undertaking. Let usfancy Mr. Hooley, for example, or 
the late Baron Grant, invested with such power that he 
could compel every ratepayer in Leeds or Nottingham to 
take shares in a scheme for lighting those towns. We 
need only state the facts in this way to recognise that the 
situation would be intolerable. But substitute 'a few 
town councillors for Mr. Hooley, and the thing is done. 
The Corporation decide that they will become traders, 
and then obtain loans to supply the requisite capital, and 
next levy rates to pay off the principal and its interest. 
It is urged that it is all for the good of the ratepayer. 
This is simply begging the question. “If,” writes Mr. 
Bond, ‘the Vestry of Hampstead choose to go in for 
electric lighting, a purely trading venture, the ratepayer, 
whether he likes it or no, is obliged to take a share, or 
leave the neighbourhood. The inherent injustice of 


municipal trading is that a free citizen of a free country 
is thereby forced to take shares in a trading concern. For 
the sake of essentials, reasonable men will surrender much 
of their liberty of individual action ; they will be less than 
men if they tamely surrender their birthright for a 
municipal mess of mingled trade and philanthropy.”’ 

The paramount objection to municipal trading is the 
incompetence of the traders. Mr. Bond directs attention 
to this, as we have said, but he does not emphasise it 
sufficiently ; no doubt because, not being himself an 
engineer, he cannot realise the full importance of the 
fact. Town councillors may be, and usually are, worthy 
men; but it is the exception to find any of them 
possessed of sufficient knowledge to be able to give a 
valuable decision on any point of technical weight. The 
result is, of course, that virtually the ratepayers find 
themselves handed over to one or more of the servants of 
the Corporation. For example, the electrical work of 
the Glasgow Corporation is to all intents and purposes in 
the hands of an American engineer, Mr. Parshall. Thus 
the town councillors first compel the ratepayer to invest, 
and then turn the money over to the control of a man, 
the merits or demerits of whose schemes they are quite 
unable as an official body to determine. ‘he recent 
scandal shows how the system may work and does work. 
The only check on abuses is the influence of the Press. 
In the case of Glasgow this has failed to prevent many 
thousands of pounds going to the United States for engines 
which the Corporation admit might just as well have been 
built at home. For while the E. P. Allis Company has got 
the order for one engine, John Musgrave and Sons, Ltd., 
of Bolton, have got the order for the other. Now it 
is obvious that if the English firm can build one they could 
have built two, and that at a reduced price, because cf the 
duplication of parts from one set of patterns. To all intents 
and purposes the engineer and his staff must, as far 
as the ratepayers are concerned, be masters of the 
situation. But this might work out beneficially when 
the engineer is a first-rate man. There is, however, 
always the risk that he will be hampered and harassed 
in all his operations by councillors who do not possess 
the information essential to any sound criticism of his 
doings. In most bodies of the kind one or two men will 
be found who dominate their fellows ; and such indivi- 
duals are quite competent to make the engineer’s life a 
burthen to him, and effect much mischief by their inter- 
ference. There is not a municipal engineer in Great 
Britain who will not endorse what we say. Now, all 
joint-stock enterprises worked on legitimate lines in- 
clude in the board of directors men who thoroughly 
understand the nature of the business carried on, either 
from the manufacturing or commercial side, or both. 
The shareholders’ money has, therefore, a fair chance 
of being properly spent. But the trading of a municipality 
is carried on by a board of directors who have no 
special knowledge, save by chance, of the business being 
transacted, and the members of which are liable to dis- 
missal at any moment, usually for the same political 
opinions that have led to their election. It is almost 
marvellous that, under the circumstances, municipal 
trading turns out in certain cases as well as it un- 
doubtedly does. 

An evil influence militating strongly against municipal 
trading has as yet hardly had time to make itself felt. 
We refer to the certainty that nothing but stress of 
most adverse circumstances will induce a municipality to 
go with the times and adopt improvements. ‘‘ Imagine,” 
writes Mr. Bond, “a trading concern, the accounts of 
which are not annually audited by competent and inde- 
pendent auditors ; imagine this concern to be specially 
favoured by the Legislature and to possess great influence 
therein ; imagine it to be completely shielded from com- 
petition and largely shielded by the apathy of the share- 
holders from inquiry. What would be the opinion of a 
shrewd business man as to the probable effect of all these 
accumulated soporifics upon the energy, skill, and purity 
of the management of the undertaking? Would he not 
predict, and with reason, sleepiness, extravagance, mal- 
administration? Yet a trading concern such as is out- 
lined above is nothing more than a municipality engaged 
in trade.” 

But let us, for the sake of argument, assume thata cor- 
poration is free from all the trading defects to which we 
have called attention, and consider whether it is or is 
not in the best position to supply the wants of the in- 
habitants of the town or city under its control. Rightly 
we should extend the question, and make it apply to all 
corporations and towns. Is a corporation, even when, 
as presupposed, perfect, justified in doing any experi- 
mental work whatever? We think it will be agreed that 
it is not. There are cases, as, for example, when sewage 
has to be disposed of, when the ratepayers’ money 
must be spent on experiments, because there are 
not sufficient data available to prevent the solu- 
tion of difficult problems by the trial and error 
system being necessary. But such a case has nothing 
in common with, let us say, electrical plant. A corpora- 
tion going to spend large sums of money, must try and 
spend it to the best advantage on some approved system. 
That done, further investigation and experiment are at 
anend. Thenceforth the corporation stand in the way 
of progress. Weshall notsay that they will stop progress 
altogether, but they must follow ; they dare not attempt to 
lead. But, beyond this, we have the fact that corpora- 
tions are, from the very nature of the case, notin the 
best position to promote advancement. We may use, 
for instance, the objections urged against the scheme for 
supplying light and power direct from the coal districts. 
The opposing corporations could not argue that they were 
able to supply both at a lower price; all that they could 
urge was their vested right. And itis evident that not one 
of the opposing corporations could themselves embark on 
a scheme full of promise, and almost certain to give con- 
sumers electricity at a much lower price than could the 
corporations. 

To what point municipal trading in the future may 
extend it is very difficult to say. So far as can be seen, 
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there is as yet no limit fixed to the range of the under- 
takings in which the ratepayers’ money may be embarked. 
Mr. Bond holds that the operations of a municipality 
should be restricted to such work as cannot by any 
reasonable use of language be said to benefit any one 
section of a community more than any other. Every 
municipal undertaking should be essential to the general 
welfare. But the advocates of the system do not ask 
much more than this. We hold that such a definition of 
the funetions of a corporation is much too wide. Let us 
suppose, for example, that the Town Council of Notting- 
ham proposed to manufacture boots and shoes for the 
inhabitants; it cannot be said that trading of this kind 
would benefit any one section more than others, because 
all alike wear boots and shoes. Up to the present 
no proposal of the kind has been made. But 
it is very difficult to state reasons why electricity 
or gas should be made and supplied, and not boots 
shoes. But if boots and shoes, why not bread, as has 
actually been done in some places in France? There can, 
we think, be but one answer to this. The system thus 
extended would be nothing more than a form of 
socialism, and would, in a very short time, be attended 
by stupendous abuses. The legitimate trading functions 
of a corporation begin and end, we think, in wholesome 
competition. If it is proved that private companies, 
enjoying a monopoly of the supply of public things, do 
not serve a city as well as it might be served, then it is 
quite fair that the corporation should step in. But the 
corporation should not be given any advantage over the 
legitimate traders. Pushed beyond its present limits, the 
policy of municipal trading cannot fail to work for evil. 
But the whole drift of municipal opinion is in favour 
of a forward policy. It remains for Parliament to con- 
sider the question very seriously. It cannot be right 
for a corporation to deny its ratepayers any advantages 
that can be derived from outside competition. 


LOCOMOTIVE FIRE-BOXES. 


ln another page we illustrate and describe a locomo- 
tive engine which is possibly the latest novelty in the 
railway world. We refer to the engine with a corrugated 
cylindrical fire-box, designed by Mr. Vanderbilt, and 
working on the New York Central Railroad. Corrugated 
fire-boxes are not really new, having been made by the 
late John Haswell, of Vienna, years ago; and at least 
two were constructed in this country by R. and W. 
Hawthorn, Leslie, and (o., Limited, as far back as 
1884. It seems, however, that the American engine 
is distinctly original in certain respects; and as such 
it is entitled to consideration. It is not easy to see 
how it could be used on an English railway. The great 
defect of all cylindrical fire-boxes is the small space which 
they give for a grate—and grate surface is all important 
in a locomotive. The Vanderbilt boiler has a furnace 
nearly 5ft. in diameter. On United States railways, 
boilers of much larger diameter than we can use are 
available; and so a method of construction which is 
prohibited in our country may answer very well in 
another. 

The fire-box of a locomotive is in every sense its weak 
point. Itis very expensive; it wears out rapidly; it 
requires frequent repairs; it is always liable to become 
leaky at the tube ends ; it has to be petted and pampered 
in various ways; and it is invariably too small, or, to 
put it more accurately, too narrow. It may be taken for 
granted that 3ft. 3in. is the utmost width of grate that 
will be tolerated on an English railway—not that it 
represents the maximum possible width. If we also take 
it for granted that 6ft. is the longest grate that can be 
properly fired, we have at once 19} square feet as the 
maximum. By making the grates a little more than 6ft. 
long, and measuring the bars along the incline, we get a 
grate with 20 square feet of area, and this may be taken 
to represent the dimensions used in at least 90 per cent. 
of the more powerful express engines of the day. With 
coupled trailing wheels it is very difficult to get in a grate 
much longer than 6ft. because of the side rods, which it 
is not safe to make very long. It will be seen that 
on the American engine a much larger grate area 
is secured, and some other advantages are obtained 
by avoiding the use of a rectangular fire-box, and after 
all allowance has been made for this exceptional posi- 
tion, which Mr. Vanderbilt holds, and which has 
obtained him an opportunity for trying something new 
which would certainly not be afforded to many, there 
still remains, we think, enough merit about such inven- 
tions to make us ask whether there is any sufficient 
reason for limiting our own practice to the small 
rectangular fire-box normal to British railways. It is 
noteworthy that, no matter what enlargements have 
been made in the dimensions of locomotives—and there 
have been many of late years—the grates have not 
increased commensurately ; and every locomotive superin- 
tendent knows, and usually admits, that he would like a 
bigger fire-box if only he could get it. The limitations 
in width are due to the narrowness of the gauge of our 
roads—in part. The shortness of the box is due to the 
supposed difficulty of firing a grate more than 6ft. long, 
in the first place ; and to trouble with coupling rods, in 
the second place. Both these difficulties may be got 
over, and are got over in the United States. Is there 
any good reason why we should not get over them here ? 

In Belgium engines with grates 10ft. by 7ft. are to 
be found ; locomotives with 45 to 50 square feet of surface 
are common enough. The poor slack which is used for 
fuel must be spread thinly in order that it may burn at 
all. We give this week some particulars of a gigantic 
locomotive being constructed in the United States which 
has a grate of the normal width, but 11ft.long. The 
surface is 37} square feet, but even this is much too small 
for the heating surface, which is 3500 square feet. Such 
a grate cannot be fired in the ordinary way. No doubt it 
is laid on a steep incline. The coal is heaped under the 
fire door, and slides down the incline by the shaking of 
the engine, a method much favoured on some lines in 
this country by firemen, who, however, are always able 


to fill holes far back under the krick arch by the direct 
use of the shovel in a way that we should think out of 
the question with a grate 11ft. long. It is always said at 
this side of the Atlantic that locomotives more powerful 
than, let us say, those put by Mr. Aspinall on the Lanca- 
shire and Yorkshire, or by Mr. Webb on the London 
and North-Western, cannot be made, because nothing 
bigger will fit the road. But, after all, the key of the 
position is the fire-box. If it is made large there will be 
plenty of steam, whatever else may fail; a truth very 
fully realised by Mr. Drummond, whose great four-cylinder 
engines are largely dependent for steam on the huge fire- 
box surface got by adding water-tubes. Is there, then, 
any reason why we eeu not resort more fully than we 
have yet done to American practice in designing the 
extremely powerful locomotives which the exigencies of 
modern traffic demand? We do not for a moment suggest 
that we should slavishly follow any example, or copy any 
locomotive ; but when designing locomotives, British 
engineers may, we think, find in American practice 
direct and substantial proof that certain things may be 
done, the success of which might otherwise be doubtful. 

In designing, then, the most powerful passenger loco- 
motive that can be put on our roads, the fundamental 
proposition is that the fire-box and its grate are all im- 
portant—so important, indeed, that everything else is 
subordinate to them. With big boxes and big grates 
there is certain to be plenty of steam to drive up hill and 
down hill at a high speed. Once this is admitted, we can 
see our way pretty clearly to all the rest; but so long 
as the grate surface is kept down to 20ft. or so, real 
satisfaction and contentment cannot be had. Little is to 
be gained by augmenting tube surface. If every locomotive 
in the kingdom had its tubes shortened by 12in. its 
steaming power would scarcely be affected. But let us 
0 that to make up for the 12in. cut off, the fire-box 
is lengthened a foot, and the grate augmented in area by 
over three square feet, what follows ? We need not answer 
this question. The small grate can only be made to do 
by resorting to a very heavy draught, which means a 
small blast nozzle and great back pressure ; a large grate 
and a large nozzle ought to and usually do go together. 
How is the desirable area of fire-box to be had? Several 
ways suggest themselves. In favour of each something 
is to be said; against all objections canbe urged. Let us 
suppose, however, an engine of the type designed by Mr. 
Stroudley, with four wheels coupled in front. These engines 
run at high speeds with steadinessand safety. Let the rear 
end of the engine be carried on a bogie; we shall then have 
something very much like Mr. Billinton’s big tank engines 
on the London and Brighton line. With a traversing 
bogie the wheel base may be made long ; but in any case 
it is easy to carry the grate far back and pitch it high 
enough to secure good firing on the American system. 
A fire-box 8ft. long would give about 26 square feet of 
grate surface, and we should have an engine with nothing 
very abnormal about the design. Again, let us take an 
engine like Mr. Worsdell’s six-coupled express locomotive 
recently illustrated in our pages. It is easy to see that 
no insuperable difficulty stands in the way of extending 
the fire-box further back over the trailing axle, and the 
fact that the engine has outside cylinders permits the 
fire-box to go at hank 6in. further forward. Thus again 
we can get a long grate. 

It is sometimes urged against long fire-boxes that they 
are objectionably weak in the crown. But this argument 
has, we think, little force. If the crown stays run fore 
and aft, then, indeed, length would be a source of weak- 
ness ; but there is nothing to be urged in favour of the 
fore-and-aft stay, and many things against it; as, for 
example, the certainty that in time the tube holes will be 
crushed oval. But it is not, we think, necessary to do 
more than mention this objection. If those who design 
locomotives once become convinced that the fire-box 
ought to take precedence of every other consideration, 
then a way out of difficulties will soon be found, without 
any resort being had to extravagance in the general 
appearance of the engine, or any sacrifice of the dainty 
ea and simplicity of outline which now make our 
ocomotives the most beautiful in the world. 


AMERICAN SHIPPING. 


THE wholesale withdrawal of steamers from the Atlantic 
trade for transport purposes, and the consequent rise in 
freights, are bringing the United States to a proper 
realisation of the inadequacy of its mercantile marine in 
relation to the foreign trade of the country. It is certain 
that in his next message to Congress, President McKinley 
will repeat once more his conviction of the urgency for 
some reform of the navigation laws; and that, in the 
forthcoming session, determined efforts will be made to 
secure the passage through both Houses of the Hanna- 
Payne Bill, which is a thoroughly Protectionist measure, 
and which seeks to encourage the growth of an efficient 
and large merchant service by the distribution of boun- 
ties, navigational as well as constructional—that is to 
say, so much per ton to builders in order that they may 
suffer no disadvantage from what is euphemistically and 
quite erroneously described as the “‘ pauper labour ”’ of 
the United Kingdom and the other maritime countries of 
Europe ; and so much per ton to owners for every given 
distance covered in the foreign trade in order that 
there may be compensation for the heavier cost of work- 
ing American as distinguished from European vessels. 
The present position of American shipping is referable, 
of course, to the perpetuation, in the supposed interests 
of American wooden shipbuilders, of navigation laws 
which became obsolete from the day the first iron ship was 
put into the water. Slight modifications have been made 
in these laws, in the last half century, but they have not 
altered the situation materially, and it remains, as a 
general principle, that American citizens may not own 
vessels save those constructed in native shipyards. 
Special dispensations have been given from time to time 
for special reasons, and in this connection the ois 
of American registry to the Inman line steamers wil 


occur to the mind at once. But the sum total of the 


tonnage transferred to the American flag is absurd) 
insignificant when weighed in the scales against the to y 
nage of the commodities entering at and ¢ earing fore} - 
from American ports, or against the tonnage of al] the 
vessels carrying these commodities. The gross capacity 
of the American vessels available for ocean traftic lode 
does not exceed 300,000 tons out of an aggregate of 
2,300,000 tons, while England possesses close upon 
13,000,000 tons. The proportion of American trade 
carried in American vessels, on the basis of value wags 
12 per cent. in the last fiscal year, whereas forty years 
ago it was 66 per cent. At that time American hj 
not only took a good share in their own country’s foreign 
commerce, but were serious rivals to English ships in 
English trade with countries other than the United States 
This, however, was before iron came in as a materia] and 
steam as a motive power. Now, American ships are 
virtually unknown in the trade between neutral countries 
and out of about 24,500,000 tons of shipping clearing 
from American ports in the course of a year, not much 
more than one-fifth flies the Stars and Stripes; and ag 
showing incidentally how much of America’s loss in this 
respect has been Great Britain’s gain, it may be stated 
that out of 18,000,000 tons of exclusively foreign shipping 
cleared, 12,000,000 tons are English. We have secured a 
similar preponderance in other markets. The adoption 
of our policy of free ships coincided in point of time with 
the appearance of iron and steam in shipbuilding, and it 
would be impossible to find a clearer justification of the 
policy than that furnished by the actual outcome to-day, 

It is open to the American nation to do one or both of 
two things in order to remove the reproach implied by 
the existing condition of its merchant marine. It may 
initiate for itself a policy of free ships, such as was 
strenuously advocated for years by Representative 
Fithian and a handful of other earnest Congressmen, 
Or it may adopt the bounty system alluded to above, 
in order to promote a marine which shall be exclusively 
American. Under the first, American citizens would be 
permitted to acquire their ships in any market—which 
would in most instances mean the English market—and 
to obtain for them all the privileges of American registry. 
The initial outlay would, of course, be great, but the 
hundreds of thousands of pounds now sent to Europe 
annually in payment for charters would be saved, and 
this saving would in fact represent an interest on the 
investment. Giving evidence at the beginning of this 
month before the Industrial Commission which is sitting 
at Washington, one of the leading American shipbrokers 
said that in the past two years the leasing of “ tramp” 
steamers by Americans had increased fourfold, and these 
vessels were netting their owners 20 to 25 per cent. a 
year. A few years ago, Mr. Charles Cramp, the eminent 
Philadelphia shipbuilder, after allowing that ‘ with few 
unimportant and straggling exceptions, British steamers 
carry the freight and passengers of every land,” objected 
to free ships for Americans on the ground that “the 
shipbuilding industry in Great Britain has been developed 
in such enormous proportions and the facilities of con- 
struction enlarged to such a scale, that our comparatively 
few and feeble shipyards would be instantly over- 
whelmed in the competition the moment our market was 
thrown open to them to unload their old and worn-out 
wares on American bargain-hunters.’”’ The answer to 
this is obvious. It takes two to make a bargain, and 
the American owner has a sufficiently keen eye and 
sufficient acquaintance with English ships to see that, 
if the chance were afforded him, he would get good value 
for his money. But the American shipbuilding industry 
is nothing to boast of, and it does not seem reasonable to 
the present administration that a crowd of foreign vessels 
constructed at less cost probably than in American yards, 
should be permitted unrestricted entry into the American 
register, thereby spoiling the native industry and depriv- 
ing it of a “fair field” for its operations. Therefore 
the country is to assist its shipbuilders. The Hanna- 
Payne Shipping Bill, which is carried over from the last 
Congress, provides for the payment to American vessels 
not engaged solely in the coasting trade, or making 
voyages to foreign seaports not less than 150 miles dis- 
tant from the port of departure, of a bounty on tonnage. 


This bounty scheme is so comprehensive as virtually 
to include all but a wholly insignificant number and 
class of American vessels. The Bill gives a uniform 
rate of ‘‘compensation’’—such is the phrase which 
sounds better to the ear of the Commissioner of Navi- 
gation than the more common one of “‘ bounty’’—amount- 
ing to one cent per gross ton for every hundred nautical 
miles traversed by an American-built steam or sailing 
vessel, the idea being “to offset the increased cost of 
construction and operation in the United States” —a 
rather curious admission after all we have heard of the pro- 
gress of iron and steel in the States, the reduced cost of 
production, and the lowering of the rate of wages. In addi- 
tion to this one cent there is to be a special allowance for 
steamships of more that 1500 tons gross, with a steaming 
capacity of 14 knots or more. The Commissioner of 
Navigation recently issued a sort of apologia for these 
proposals, in which he defended the constructional bounty 
from the charge of being ‘ extravagant and unheard of, 
and said it was designed to offset the corresponding 
allowances given to similar steamships by foreign Govern- 
ments. His argument on this matter is ingenious but 
extremely disingenuous. If Mr. Chamberlain knows any- 
thing of the British mercantile marine, he must know 
that British steamers do not receive Government support 
simply because they steam 14 knots an hour and 
have a capacity of 1500 tons or more. It has need of 
vessels to carry the mails, and it has held a number of 
our fastest steamers at its disposal for use as arme 
cruisers. In return for these privileges it pays a sum 
that is agreed upon. And yet Mr. Chamberlain contrasts 
the amounts received by the Peninsular and Oriental, 
Castle, Union, Cunard, White Star, Royal Mail, and 
Pacific and Orient companies for mail-carrying purposes 
with those which would be paid to American-built 
steamers of equal tonnage. Of course, the comparison— 
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‘ ests the ‘ figures ill-paired and similes unlike ” 
poet well of the American vessels. 
If the American Government were to compel their best 
hips, when they come to be constructed, to carry mails 
for the bounty and | more, there might 
ie something in the comparison, but will it? As it 
stands, the contention is absurd, if it is not wilfully 
intended to give the American people an erroneous im- 
. Apart from the handful of tonnage which is 

, English steamers and sailing ships have to 
rely upon their own energies for profits. The capacity 
of the subsidised mail steamers is under 400,000 tons, 
and, as we have seen, the United Kingdom owns nearly 
13,000,000 tons of shipping. And though they may be 
supported, not even the subsidised steamers were con- 
structed with Government aid, whereas practically every 
vessel turned out of American yards, under the Hanna- 
Payne Bill, will be helped along from the moment its 

is laid. 

ee is another aspect of this question of American 
shipping and its resuscitation. At the time of the war, 
the Government purchased a large number of steamers 
for transport and cruiser purposes. Many of them were 
old, but the price paid was more than fair in the case of 
the very oldest of the lot. There was a need of steamers 
to replace those diverted to naval purposes, and those 
few native shipbuilders who were able to construct this 
class of vessel found themselves flooded with orders. 
This emergency afforded a stimulus, and made the 
American builders put their best energies into what was 
to the majority of them a new class of work. They 
appear to be succeeding. All along the Atlantic seaboard 
steamers of large tonnage are now being built ; shipyards 
are being extended, and others are being provided—for 
example, the New York Shipbuilding Company is erecting 
on the Delaware new works which will rival anything in 
the whole country. Most of the vessels bought by the 
Government have been disposed of again, including those 
purchased from European owners before the declaration 
of war, and these with the new steamers building will 
form the nucleus of a really modern mercantile marine. 
Whether it is that they see that they can do better than 
they have hitherto done, or that they hope to do better 
by the aid of the support which is certain to come, the 
Americans are now paying much attention to shipbuilding, 
and already we have a marked addition to the output of 
tonnage intended for the foreign trade. They should be 
ina position to build ships—not the homely but useful 
and profitable ‘‘ tramp,” perhaps, but, at any rate, vessels 
of a type intermediate between the tramp and the ‘‘ Lady” 
liner. One reason which was of some validity until the last 
few years was their inability to make plates at a cheap 
rate. But of late they have been sending their plates to 
(Glasgow and underselling the Scotch article there. In 
other directions, too, they have reduced the cost of pro- 
duction ; so that the principal drawback to progress has 
been removed. By that same token, they are in want of 
no encouragement in the form of bounties. The case of 
France and Italy is at hand to prove that this system of 
doles is of little use in the building up of a merchant 
marine when some of the essentials are wanting. But 
America has shown that it possesses the essentials, and 
bounties will help it to keep its feet until it gathers better 
strength. The shipowners would be glad to be permitted 
to purchase ships freely from abroad pending further 
development, but this is what a solicitous Legislature will 
not allow. ‘Free ships" would be a good thing for 
English shipbuilders, for whether at first or at second- 
hand, the vessels purchased wovuli of necessity be of 
English build for the most part. But they would hardly 
be a good thing for English shipowners, for anew element 
of competition would be introduced. The development 
of a native American shipbuilding industry can be of 
advantage to neither builders nor owners here. 


COPPER. 


TuovGH the weakness of the copper market during the 
past week or two does not necessarily imply the beginning of 
the end of the long period of high prices, one is at least per- 
mitted to hope that the end is not far off, and to observe 
that the general conditions tell in favour of rather than 
against the aspiration. What has kept quotations up so 
well has been the sustained character of the American 
demand. Whether the whole of the heavy buying by 
America was for bond fide consumption, or whether a large 
proportion of it was manceuvred by the interests that have 
been working to keep up prices, one cannot readily say. 
Having regard to the industrial activity, it is quite fair to 
assume that the consumption has been much above the 
average, and that this factor has had quite as much to do 
with the maintenance of values, once they were moved up, 
as the manipulations of the Amalgamated Copper Company. 
The company has now to reckon without the trade. It is 
allowed that consumers in America have all the copper they 
require for some months to come, and as a result they have 
, buying almost completely. The speculators for the 
tise have been frightened away by dear money, the war in 
the Transvaal, and a recognition of the top-heavy nature of 
the situation. On the London market this week the repre- 
sentative of the Amalgamated interests has been buying 
freely, but has not been able to stay the decline, and, as 
compared with the middle of the month, standard copper at 
the time of writing had gone back £2 10s. per ton. If it is 
made manifest that the combination has got to the end of 
its tether—that with all the wealth behind it the concern is 
overloaded with stocks purchased for the express purpose of 
keeping quotations up to £75 or £77 per ton, the “ fair” 
limit to which it had addressed its best efforts—then we shall 
have a downward movement that will be cheerful to witness. 
The evidences of weakness are accumulating every day. On 
the face of them, the statistics do not look favourable for the 

adly-used consumer, stocks on the 15th inst. being 20,614 
tons, against 23,378 tons on the 30th ult. But this results 
from the shipments to the United States in the two weeks of 
2275 tons of Chili bars and Standard copper, which is to be 
Converted into electrolytic and re-shipped to this country. 
The withdrawal is onl temporary, shipments from America 
this month are about the average, and weshall soon see another 


RAILWAY ACCIDENT AT ACCRINGTON 


time, we find that the consumption of copper in the United | against this sharp demand of the miners’ officials for another 
Kingdom for the nine months to September 30th is 23 per| 5 percent. This 5 per cent. will bring miners’ wages at a 
cent. below that of the same period of 1898. The American | single bound up to the maximum value stipulated for under 
production in the nine months has been 191,222 tons, against | the Rosebery arrangement. And here comes the point of 
174,811 tons; while the exports have not exceeded 79,541 | the coaluwners. There is talk of compromise as to the 
tons, against 103,142 tons, and there have been imports amount. It is scarcely likely to come cff. What the coal- 
amounting to 25,759 tons, against 5180 tons. The apparent | owners will most probably stand out for is some guarantee of 
consumption by this showing is 137,440 tons, compared with | peace in their industry by an extension of the time for which 
76,849 tons last year. We submit that the measure of the | the Board of Conciliation was established. That period 
increase—over 60,000 tons—is greater than the measure of | expires in a few months, and coalowners taking a broad view 
the increased activity in manufacture. ' of the whole situation, particularly as the coal trade affects 
| the entire industries of the country, think it reasonable, not 
MOTOR CARS AT THE PARIS EXHIBITION. — that the —_ should be extended, but that it should 
the space for the various classes of exhibits they caused @ +h. extension should be five years, and others that it should 
great deal of disappointment among motor car firms by class- | p. ceyen years. That it ehould be extended all are agreed. If 
ing the mechanical vehicles with ordinary carriagesandrelegat- (4 miner is wise he will take care now to husband his - sce 
ing them to the annexe at Vincennes. The motor car move- 4114 instead of « playing” on the slightest provocation, an d 
ment has, however, been growing so considerably of late in making holiday whenever he has the po oa he will take 
France that itis now proposed togive special prominence tothe to take home an he con ok 
new vehicle by laying out tracks and organising trials at Vin- 4° jittle as is c ompatible with comfort and reasonable Je so 
cennes, and a committee under the presidency of M. Forestier, | tion, and lay up what will keep him in thc days when the 
chief engineer of the Ponts et Chaussées, is now engaged in) Qjgugs once m ore fall upon his industry, ash ve piles ete 
drawing up the programme. There will be four trials, that | 
is to say, heavy motor cars with a tare up to 1200 kilos., cab | "| 
and delivery vans of 500 kilos., private carriages, and light | 
cars of the “ voiturette” type. There will also be trials of | 
speed indicators, overhead trolleys, and eens = An 
electric generating station will be established at Vincennes | engine shown in the 
ngraving above, which we repro- 
for the recharging of the batteries of electric cabs taking part | duc2 from a photograph by Mr. A. Greenwood, photographer, 
in the trials. Of the two million francs which will be devoted Accrington, was shunting at Accrington at midnight, Sep- 
to the Vincennes annexe, about 100,000f. will be placed at the | tober 26th. and when Sen 
disposal of the Automobile Club de France for laying out | jine, the signalman b ints that 
the tracks and making the courses with heavy gradients and | engine the butter sidin 
obstacles, so that the trials will be carried out under the | them away and falli 
same conditions as those on the ordinary road. Visitors will | Ve little 
be able to watch the progress of the trials by means of model ‘of Mr. pr gine, 
cars which will be moved electrically on a large board. In — ; 8 ype. 
this and other ways it is intended to make the motor section 
the most interesting in the Vincennes annexe. 


A REMARKABLE ACCIDENT. 


| RoyaL Yacut.—The new Royal yacht Victoria and Albert will 
| be Pembroke Dockyard on 18th, instead 
| of December 6th, as was previously intended. The engines will 
THE OUTLOOK IN THE COAL TRADE. | then be subjected to a series of trials, which will probably occupy 
f — . , | afortnight. Ift It is satisfactory, the ship will immediate] 
Is there going to be trouble in the coalfield? We think | be 
not. Appearances, we admit, are not promising. The | arrangement is the result of a recent visit of Sir William White, 
miners’ leaders, ignoring the bitter lessons of past experience, | Director of Nava! Construction, and the order directing it to be 
seem disposed to push matters to extremes. Having just | carried out was received at Pembroke Dockyard Wednesday. A 
succeeded in securing the 2% per cent. advance under terms | full description with illustrations, of this yacht, was given at the 
of the Rosebery arrangement, it is generally admitted, even | time of its launch, 
by their own friends, that they are a little premature in| THE SHIPBUILDING INDUSTRY.—Taking the Scotch, English, and 
putting forward the fresh demand for 5 per cent. extia, to | Irish figures together, we estimate the total output of new vessels 
date from January Ist of next year. Still, although the | = — 
coalowners will be justified in requiring the miners’ leaders | Vth last at about 1,10U,UUU tons. 1s, 1f correct, compare 
to be reasonable, and to give due weight to considerations | with about 1,000,C00 tons in 1898 and with 750,000 tons in 1897. 


which at present they absolutely ignore—such considerations, to Lloyd’ 


for example, as the enormously increased cost of bringing | vessels which, although not completed, have been actually 
coal to bank, and the disposition of the men to use their | jaynched. In ‘so far as these are concerned the work is truly “on 
advanced wages more to “play” than to work—there is no | hand,” but not in quite the same sense as the new bookings we 
fear entertained that the issue will be one of trouble in the | record as providing work for the future. With these qualifica- 
mining industry. The coalowners, it must be confessed, | tions we extract from Lloyd’s tables the following :— 

have not been slow to follow the old principle of making Vessela uncer Construction. 


the public pay. Coal has steadily gone up in price, Sept., 1899. Sept , 1898. 
ma safely assumed that whoever suffer in the . 5 - 
trend of values it will neither be the coalowner nor = 
the coalgetter. The British householder has been so long 
accustomed to be ground between the upper and the nether Total .. .. .. 558 — 1,847,549 598—1,364,250 
millstone of the colliery proprietor and the coal-miner, that 

he is now used to the process and takes his punishment Foreign .. .. .. 30 81,630 


without flinching. He will have to do so again. In house —= 

coal, although winter prices have ruled all the year, what is = =< = ane 

called usual in = in reality United Kingdom .. 640 1,760,529 

an extra advance, has n quite easily secur and those 
householders who have not supplied themselves with coal for unde’ 100 ton tn the 
the winter had better do so now, for a further advance is | of merchant vessels, 425, aggregating 1,095,944 tons are for 
certain in November. All these things, though they do not | British owners. The largest tonnages building for foreign countries 
make for the interest of the consumer, make for peace in the | are 67,870 tons for Germany, 34,600 tons for Holland, 27,290 tons 
coalfield. House coal by no means covers one-half of the | for Austria-Hungary, 17,452 tons for Norway, and 16,600 tons for 
output of the British coalfield, for if one quality of coal | France. It is significant that we are now building only 800 tons 
advances, the other does not lag behind, and Mr. Pickard is | of merchant shipping for Japan, whose orders in past recent years 


i i i i have been so extensive, but who now aims at building all her own 
maging. ships. With such a volume of work on hand in the shipyards, 


generally are at values which are abnormally high compared 

: : y all requiring engineering—apart from repair work and 
"tke Steam coal, too, notwith- the new in treaty or in prospect—it seems probable that 
standing the falling away of the export trade through the | the demand for structural material in iron, steel, and copper, will 
closing of the Baltic ports, maintains a very high price, and, | be as great next year as this, if not greater. What the war in 
looking all round, the state of the coal trade is too prosperous | South Africa may imply for the iron trade it is yet too early to 


Spurt made by the small miscellaneous producers. Mean- 


to admit of the colliery proprietors making a stand even ' forecast,—TZhe 7 
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BALANCE RUDDER, 8.8. STENTOR. 


Some of the vessels recently built by Workman, Clarke, 
and Co., Limited, of Belfast, for the Ocean Steamship Com- 
pany, of Liverpool, managed by Mr. Alfred Holt, have 
a very peculiar form of stern in the way of the s:rew 
aperture, and a no less peculiar arrangement of balanced 
rudder. The accompanying engraving—which is not drawn to 
scale—gives a general idea of the form of one of these, the 
s.s. Stentor, at this part. The weight of the rudder, except 
that portion which is water-borne, is taken at the top of the 


for lubricating purposes to the Russian oil. A comparison of 
lubricating oils from different countries follows :— 


tube-shaped after-part of the vessel, as shown by the sketch 
The stern plating at this part ends in a steel tube, 18in. 
in diameter, which makes it sufficiently accessible for rivet- 
ing. The rudder is constructed with plates and angles, and 
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Section, A. B. 
HOLT’S RUDDER 


is coupled at the top to the forged head. It works with a 
pintle at the heel, having a gun-metal bush turning in a 
cavity lined with white metal. It is understood that the 
arrangement gives complete satisfaction. 


THE LUBRICATING OILS OF DIFFERENT 
COUNTRIES. 

Tue characteristics of a good lubricant are not altogether 
easily defined, and it is not too much to say that few of 
those who have the lubrication of an engine to attend to 
thoroughly understand their work. The popular idea of 
lubricating the parts of any mechanism is to drop a sufficient 
quantity of oil into the openings provided for the purpose, and 
theengine will runsmoothly. This is by no means the only func- 
tion of the lubricant, as there is as much waste of power caused 
by imperfect lubrication. Therefore, the choice of a lubricant 
suitable for its special purpose and the manner in which it 
is used, becomes more than a rule-of-thumb affair—it becomes 
astudy. It is a generally accepted principle that the visco- 
sity of the lubricant should be in proportion to the pressure 
sustained—that is, the lubricant should be just sufficiently 
viscous to keep the moving surfaces apart. This, of course, 
involves a differentiation in the constituency of the lubricant 
according to circumstances, or proportionately to the pres- 
sures involved. A slight variation in the composition of the 
oils, a foreign ingredient, will, therefore, naturally consider- 
ably affect the efficiency of the lubricating power. Professor 
Thurston, in his work on “Friction and Lost Work in 
Machinery and Millwork,” laid down the following charac- 
teristics of an efficient lubricant :—(1) Enough “ body” or 
combined capillarity and viscosity to keep the surfaces, 
between which it is interposed, from coming in contact under 
maximum pressure. (2) The greatest fluidity consistent 
with the preceding requirement, i.e., the least fluid friction 
allowable. (3) The lowest possible coefficient of friction under 
the conditions of actual use, i.e., the sum of the components, 
solid and fluid friction, should bea minimum. (4) A maxi- 
mum capacity for receiving, storing, transmitting, and 
carrying away heat. (5) Freedom from tendency to decom- 
pose, or to change in composition or otherwise, on exposure 
to the air or while in use. (6) Entire absence of acid or other 
properties liable to produce injury of materials or metals 
with which they may be brought in contact. (7) A high 
temperature of vaporisation, and a low temperature of solidi- 
fication. (8) Special adaptation to the conditions as to speed 
and pressure of rubbing surfaces under which the unguent is 
to be used. (9) Freedom from grit and all foreign matter. 

With the exception of items 1, 2, and 8, these conditions 
apply more to the manufacture of the lubricant, perhaps, 
than to its application. In regard to the first and second, it 
will be seen that the discrimination and knowledge of the 
user is called into service toa large extent; in fact, these two 
points, in conjunction with that expressed in No. 8, will prove 
the ability and scientific knowledge of the user. There is a 
wide diversity in the qualities of the oils lying between the 
two first desiderata; and it is more than probable that the 
exact suitability of the iubricant to its special duties is never 
gauged. What this means to a machine, to the resultant 
work, and to the economic conditions of production has 
already been pointed out. It was once thought that the 
specific gravity of an oil was the best test of its lubricating 
efficiency. Nowit is recognised that the viscosity is the chief 
determining factor. The American oil is, perhaps, preferable 
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From these data may be judged the various qualities of the 
lubricating cils produced and used in different countries. Spe- 
cial conditions are laid down in regard to the quality of the 
lubricant for use on the principal German railways, On the 
Royal Prussian railways the specific gravity of the oil at 20deg. 
Cent. must lie between ‘900 and -925; the flash point must be 
160 deg. Cent. The oil must be of two different descriptions, 
known as “winter” and “summer.” The former must remain 
fluid at 15 deg. Cent., and the latter at 5 deg. Cent. It must be 
free from water and acid, have only a slight smell, and com- 
pletely dissolve in petroleum benzine having a specific 
gravity of ‘67 to ‘70. Foreign substances, or a sediment, 
even after long standing, are not permitted, and it must not 
resinify or dry to a varnish stratum on long exposure to 
the action of the air; and the addition of mineral oils, or 
distillation products thereof, to rape oil is strictly prohibited 
in the districts of Altona and Berlin. 

The restrictions placed on the supply of lubricating oil to 
the Baden State Railway include that the mineral lubricat- 
ing oil must be prepared only from petroleum, and must 
not contain any other description of oil of vegetable or 
animal origin. A very small proportion of solid hydro- 
carbons is permissible, and the oil must be quite free from 
gum-like impurities. The colour must not be too dark, and 
the oil must be transparent in thin layers; the presence of 
solid matter, and any sedimentation after prolonged standing, 
are disallowed. At 15 deg. Cent. the specific gravity must lie 
between ‘890 and :940. On distillation not more than 10 
per cent. by volume should come over below 300 deg. Cent., 
and not more than 7 per cent. by volume must remain of 
undistillable residue. The fiash point must not be below 160 
deg. Cent., nor the burning point below 190 deg. Cent. 
Viscosity must be equal to that of rape oil at temperatures 
up to 50 deg. Cent.; at 5 deg. Cent. the oil must be fluid, and 
not exhibit any separation of solid matter. Different regu- 
lations are laid down for the lubricant to be used on the 
Bavarian State Railways. The oil must be odourless and 
free from tar, tar oil, &c.; specific gravity varying between 
“910 and ‘920; flash point, 190 deg., with a margin of 
10 deg. either way: viscosity at 50 deg. Cent. of 230 to 330, 
taking rape oil at 100. The viscosity must diminish slowly 
between 20 deg. Cent. and 150 deg. Cent., and the viscosity of 
summer oil must be relatively higher, and the winter rela- 
tively lower, between these figures. These instances exhibit 
pretty well the great care that is taken in choosing a lubri- 
cant for railway purposes. But the choice of an efficient 
lubricant is not the whole process. Its wise and judicious 
application is as of great importance as its choice, and unless 
the different duties of various parts cf a machine or an 
engine are carefully and scientifically studied, the best 
lubricant will be wasted, and its inherent efficiency made of 
no avail, 


CLYDE SHIPBUILDING. 


CLybE shipbuilders, during ths nine months of the year now 
passed, have launched and shipped abroad in pieces new shipping 
to the amount of about 335,000 tons gross register, this being the 
highest ninc months’ aggregate ever reached throughout the 
history of the industry. The previously highest output for a cor- 
responding —_ was 293,(00 tons, which figure was reached in 
1883. The following are the — figures for the several months 
of this year:—January, 31,650 tons; February, 25,550 tons; 
March, 53,360 tons ; April, 34,360 tons ; May, 52,140 tons; June, 
36,100 tons ; July, 19,850 tons ; August, 36,750 tons ; September, 
44,520 tons ; the average monthly figure being 37,160 tons. It is 
estimated that the work on hand and under contract at the pre- 
sent time amounts to 460,000 tons gross, as compared with about 
480,000 at the same date last year, and 366,000 tons the year 
previous. As a considerable amount of the work in progress is in 
a very forward state, the output for the present year should be 
by far the greatest in the history of the industry. As indicating the 
important character of much of the work overtaken during the nine 
months, it may be stated that of the vessels launched three were 
over 10,000 tons register—one, the Japanese battleshi 
Ashai, being of 15, tons displacement ; one was between 9000 
and 10,000 tons; two were between 8000 and 9000 tons; one 
between 7000 and 8000 tons ; three between 6000 and 7000 tons ; 
six between 5000 and 6000 tons; nine between 4000 and 5000 tons; 
thirty between 3000 and 4000 tons ; nine between 2000 and 3000 
tons ; and twenty-eight between 1500 and 2000 tons. Of indivi- 
dual vessels of note, it is sufficient simply to recall the twin-screw 
Bavarian, 10,200 tons, built by Denny and Brothers for the 
Allan Line; the twin-screw steamers Kinfauns and Kildonan 
Castles, each of about 10,000 tons, built by the Fairfield Com- 
pany for Donald Currie and Co.’s Cape mail fleet; the Mon- 
tezuma, 8000 tons, built by A. Stephen and Sons for Elder, 
Dempster, and Co.; the Paparoa, tons, built by Denny 
and Brothers for the New Zealand Shipping Company; the 
Bethania, 7800 tons, built by Stephen and Son for the Hamburg- 
American Line ; the Ismore, 6250 tons, for Bates and Son, Liver- 

1 ; the Calchas and the Machaon, each of 6700 tons, built by 
ott and Co. for the Ocean Steamshi ye! ; and the Tagus 
and Trent, each of 5500 tons, built by R. Napier and Sons for 
the Royal Mail Steam Packet Company. The contracts for new 
work booked during the past four months—all the important con- 
tracts for naval work having been secured prior to that time—have 
averaged 24,000 tons per month; and this is making full allow- 
ance for the fi nt redundancy with which irresponsible re- 
ports in the daily Press credit builders. Amongst the more 
important bookings which have taken place during the period 
named, the following may be enumerated :—The Fairfield Com- 

y is commissioned by the India-office to build and engine a 
arge troop ship, 420ft. in length, and of 18 knots speed ; Denny 
Brothers, Dumbarton, are to build and engine a twin-screw steamer 
of about 8000 tons for the New Zealand Shipping Company ; 
Caird and Company, Gr k, a steamer of tons for the 
Peninsular and Oriental Company ; William Hamilton and Co., 


Port Glasgow, a steamer of 7000 tons deadweight : 
D. and W. Henderson Partick, two steamers of 4500 rll for the 
Anchor Line. 

With further reference to the careless repetition of new ord: 
in the daily Press above mentioned, it S been represented 
to us by a themselves that this matter—one to Which 
we have before now called attention—is b ing more and 
annoying and detrimental to the conduct of business, |t ao 
course, natural, and doubtless quite right, that note should be 
taken of fresh work for our industrial centres, Individual firm 
however, feel that the kind, even more than the degree, of atten 
tion directed to the contracts they secure is far from being eithe, 
agreeable or beneficial. Thus the announcements about contracts 
are doubled and even trebled, and the actual amount of ton 
booked is greatly magnified, which is scarcely so flattering a com. 
pliment as, perhaps, the irresponsible authors of it intend, Here 
1s the sort of process, as outlined by one of the aggrieved builders. 
‘* A contract for a large steamer is first of all announced as haying 
been booked by a certain firm of builders; then we hear, in the 
same well-informed medium, of a certain shipping company having 
placed the order for a large steamer with a Clyde firm ; and anon 
we are informed, with all the impressment of a fresh ‘item,’ that 
Messrs, So-and-So, shipbuilders, have been instructed to build q 
large steamer to be classed in, and built under the special survey 
of, such-and-such a Registry of Shipping.” All these variously. 
worded announcements refer to the same vessel, and the stuphd 
redundancy which thus goes on interminably, in busy times espe. 
cially, is responsible for grossly exaggerating the amount of 
tonnage actually ordered, and misrepresenting the industrial situa. 
tion entirely. This in turn engenders wholly unwarranted unrest 
as to wages, and not only so, but leads to the unsteady and idly. 
inclined workmen losing more — than they otherwise 
would ; and this, in all conscience. has been bad enough ever sincg 
the institution—four months and a-half ago, on a twelvemonth’s 
trial—of the weekly pay system, 


CATALOGUES. 
British Thompson-Houston Company, Limited. Pamphlet No, 6, 
Slow and moderate speed motors, ny M.P, 

Bullock Electric Manufacturing Company, Cincinnati, U.s,A, 
Direct-current multipolar motors. Type N, 

Lawton and Parker, Ardwick, Manchester. —This little brochure 
is devoted to a treatise on ‘‘ Modern Gias Engines,” with hints to 
users as to construction and selection. 

Webster and Bennett, Coventry. Supplementary catalogue and 
price list of machine tools.—This little book contains some excellent 


examples of brass finishers’ and capstan lathes. The illustra. 
tions are good examples of the wood engravers’ art. 
Frederick Nell, Queen Victoria-street, London. Smith Vaile 


pumping machinery, condensers, compressors, and centrifugal 
SS book is arranged in sections and well indexed, 

ith the additional information contained it forms quite a 
useful treatise on pumps, and will repay perusal by persons 
interested, 


THE GERMANIC IN A COLLISION,—About three o’clock on Wed- 
nesday morning a co!lision occurred in the eg ong | fowing to a 
thick fog. The White Star liner Germanic, due to leave for New 
York that afternoon, was coming out of dock to take up her 
anchorage and get her passengers on board. She had just cleared 
the dock entrance, and was lying across the river, when a steam 
hopper barge ran into her port quarter, making a hole 12ft. square. 
The vessels remained locked together for some time, and on their 
getting clear it was seen the Germanic had sustained serious 

amage. Her captain decided to return to dock immediately, and 
the Germanic will not leave for this voyage. The hopper was 
able to continue her course, 


Death or Mr, S, B. ALLPort,—We record with regret the 
death from pneumonia of the highly ted Master of the 
Birmingham Gun -house—Mr, 8, B, Allport—which occurred 
on Tuesday, at his residence, Pymore, Moseley, in his seventy. 
seventh year. Mr, Allport was one of the oldest members 
of the Birmingham gun trade, his apprenticeship to his 
father dating from the year 1836. He brought an excep- 
tional amount of intelligence to his work even in his 
early years, and on coming of age turned his attention to 
civil engineering. During the next ten a he superintended 
various classes of contracts, including docks, waterworks, and 
railways. Family circumstances, however, induced him to return 
to the gun trade and take up his father’s business at his death in 
the year 1858. He ———T developed it in the following 
thirty-five years, and rapidly took a leading place for excellency 
of the work turned out. Mr. Allport was elected a guardian of 
the Birmingham Proof-house in 1867, and so continued until 1€92, 
when his manufactory was absorbed for part of the site of a new 
hospital then about to be erected. Thereupon the Proof-house 
Guardians invited him to become Proof-master, and this position 
he retained until his death. He designed a testing apparatus con- 
sisting of models of rifle and shot gun’ barrels of different types, 
furnished with crusher gauges at intervals. One valuable series 
of tests conducted by him related to the relative endurance of 
Belgian and English le. Mr, Allport, as is evident from our 
account of his career, was strongly impressed with the import- 
ance of the scientific t of gun-making, and the part which 
modern machinery may be made to play in developing and ex- 
tending the trade. 

LicHTING AND HEATING THE NEW CUNARD LINER INVERNI\. 
—W. C. Martin and Co., electrical engineers, Glasgow, have 
secured the contract to fit the large Cunard liner Invernia, 
launched from the shipbuilding = of Swan and Hunter, 
Limited, Wallsend-on-Tyne, on the 2\st ult., with electrica! plant 
for lighting and power. The electric lighting of the vessel is to 
be on a very extensive scale, the plant consisting of two compound 
engines coupled direct to two dynamos, each set capable of supply- 
ing current to light 1500 eight-candle power lamps. A powerful 
search-light giving 20,000 candle power is to be fitted at the bow 
of the steamer for ——— purposes, and a thorough system of 
heating and ventilating all the rooms, machinery, and cargo 
spaces will be installed. Ten three brake horse-power electric 
motors and ten 30in. fans driven direct will be fitted, five of the 
fans to drive cold air through Stewart’s patent thermo-tank 
heated by steam, when the air will be hea to a certain tem- 

ture, and then carried into each room by ventilating tanks. 
The other five fans will exhaust the foul air from the holds at the 
rate of 12,C00 cubic feet per minute, Electric motors will also be 
used for driving the hair brushes in the barber’s shop and for 
other purposes throughout the steamer. The Stewart system of 
thermo-tank ventilation above referred to is intended to obviate, 
as far as possible, the various objections to the ordinary system of 
steam-heating | peed in use on board ship, and it has been 
already adopted in a number of large passenger-carrying steamers, 
notably in two built for the Russian volunteer fleet, by the Clyde- 
bank Shipbuilding Company. The system combines a satisfactory 
ventilating system with animproved arrangement of heating, An 
efficient form of heater is combined with a steam or electrically- 
driven fan, and placed on deck or outside the compartments to 
be heated and ventilated. This heater is connected to the venti- 
lating trunk through the compartments and rooms, and any re- 
quired volume of air at any required temperature can be delivered 
to the compartment y a suitable arrang t of valves on the 
connections to and from the thermo-tank, air may be exhausted 
from the compartments to the atmosphere, or may be circulated 
in the compartments through the heater, thereby raising the tem- 
perature very rapidly, and it may also be delivered direct into the 
ventilating trunks without passing through the heater. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves — the opinions of our 


ELECTRIC LIGHTING AND REFUSE DESTRUCTION. 


. i rmit me, in reply to your correspondent Mr, 

Wil him that it is far from my intention to 
Alliott, e the Shoreditch combined installation, or to deprecate 
one tion of such schemes in other districts? On the contrary, 
~ 0» strong advocate of undertakings of this nature, but | 
pin a destructor primarily as.@ sanitary means of disposing of 
: rather than one of generating steam for large installations 
hee been so much exaggeration concerning the particular 
= in question that it seems highly desirable that the exact 
= ial position after two years’ working should bestated. Now, 
— to mg that although Mr. Alliott disagrees with you on 
— ints, yet his figures only tend to confirm tho views 
omeuned in your article as to the net results down to the present 


time. 


‘A comparison is given by Mr. Alliott between the charges for cur- 


in Shoreditch and the C.ty and Clerkenwell, and he states that 
re ton of 40 per cent. to the price in the former case would 
jporesse the revenue by £4000, and make a wonderful difference in 
the balance-sheet. I quite agree, providing that the same number 
of units were sold. But surely your correspondent does not wish 
to convey the idea that if the higher charges of 40 per cent. or 
5) per cent, obtaining in the City had prevailed in Shoreditch, the 
consumption would have reached the 1,031,348 units revealed in 
the balance-sheet’? I am afraid that if City prices had been 
charged in Shoreditch, the number of consumers would not only have 
been considerably fewer than at present, but also that the units sold 
would have been so much less that, instead of an addition to the 
revenue of £4000, it is probable that the total receipts would have 
been curtailed by that amount. The development of electric 
lighting in Shoreditch is entirely due to the low charges for current, 
and if high prices had been maintained, the ratepayers in a district 
of that character would not have so largely availed themselves of 
tho supply. Hence one must deal with things as they are, and 
not with supposable figures in comparison with adjoining dis- 
rhe reference to the Municipal Journa/ seems to me somewhat 
pjudicious. | cannot regard that journal as an impartial or com- 
tent critic on the question at issue, and I should be loth to 
believe that your correspondent can seriously do so, But even 
assuming as correct the assertion that 750,00) units were gene- 
rated from the heat of the parish refuse alone, and that the value 
of the steam produced was £3660, or slightly more than the deficit 
of £3616 on the destructor, this in no way affects the net financial 
results of the combined undertaking. If the destructor is credited 
with £3660 for steam supplied to the electric lighting installation, 
the latter must be debited with that sum, so that instead of show- 
ing a surplus of £5682, the profit is immediately reduced to 
£2722, It is merely a question of account, although an important 
one insofar as the destructor is concerned, since the deficit of 
£3616 is converted into a surplus of £44, At the same time, I do 
not know tue source, other than that quoted by your correspondent, 
for the assertion that 750,000 units were produced from the incine- 
ration of the parish refuse. The statement does not appear, so 
faras | can see, in the accounts, and Mr, Newton Russell, the 
chief engineer, recently informed me that he was unable to amplify 
the figures until the balance-sheet had been discussed by the 
Vestry. That discussion has not yet taken place, although it will 
probably be over by the time these lines are in type. 

With regard to the remark that the £3660 to be credited to the 
destructor for steam supplied to the lighting department does not 
show the total advantage to the parish arising from the destructor, 
1 amsorry to find Mr. Alliott again relying for his information 
upon the journal already mentioned. He states that in addition 
to the £2372 credited to the destructor for disposing of the refuse, 
if the latter had been barged away as formerly a further saving 
of £1186 would have been obtained. For the moment I am 
reluctant to accept the latter statement as being accurate. I may 
say on the authority of Mr. Freeman, the then chairman of the 
Shoreditch Plant and S:avenging Committee, that during the 
first year’s working of the electrical installation the cost of 
— of the parish refuse exceeded that of the previous year 
by £1500, and if your correspondent desires further information 
on this point he will find it in the Llectrical Review of November 
18th, 1898, If, then, an extra expenditure of £1500 was incurred 
in 1897-98 with 18,280 tons of refuse, is it likely that when deal- 
ing with the larger quantity of 23,728 tons in 1898-99, an economy 
of £1186 would be realised! As, however, information on this 
point will soon be available it will be unnecessary for me to refer 
further to the suggestion that the undertaking appears to have 
benefited last year by £1200 by the use of a destructor, since 
this sum is practically the same as the £1186 said to have been 
economised by incineration instead of by barging—a point upon 
which, in addition to that of steam supplied to the baths, no 
trustworthy data are forthcoming at the present moment. 

To sum up the whole question, it appears to me that Mr. Alliott 
has made out a good case for the combination of a refuse destructor 
with electric lighting works ; but leaving out of consideration the 
two debateable points referred to, he has failed to alter the net 
results of the installation considered as a joint undertaking. He 
merely converts the deficit of £3616 on the destructor into a gain 
of £3650 on the electric plant, or a surplus of £44, Then, if the 
lighting station is debited, as it must be, with the £3960 for the 
steam supplied, the profit of £5682 on the latter becomes reduced 
to £2022, instead of £2066 as stated in your article, and this baiance 
would probably be wiped out if depreciation of plant and machinery 
had been provided for, as it would in any well-conducted engineer- 
lag undertaking. 

J have no doubt that in the future the Shoreditch installation 
will become a commercial success, but the experience of the past 
two years shows how inadvisable it is to be too enthusiastic in these 
matters, and it is to this excess of enthusiasm that I attribute the 
tardy extension of refuse destructors throughout the country. 

Chelsea, October 2Ist, T. W. A. 


SiR,—Mr, Alliott’s letter is interesting. Hlis firm have fitted up 
80 many destructors, that ke probably knows as much about their 
eo arection and working as anyone. May I ask him, if he has 
tell us what ought to be allowed for depreciation of 

Uhave had a fairly extended experience of furnace work, and I 
— certain that 25 per cent. is a very moderate estimate indeed 

allow for this most important item. So far, destructors being 
- very little has been said -about this ; but once repairs begin, 
the various corporations using destructors will have their eyes 
I fancy, But what we want are facts and not speculation, 

© balance-sheet, however, is of the least value unless it contains 


this item, 

, Your correspondent “Old Jewry” does not attach too much 
Hoenee to the thermal storage question. Why was not 
Pert 8 system “pies at Shoreditch / T, Evans. 

ort St. Mary, October 2lst, 


BRITISH ASSOCIATION SCREW GAUGES. 


Sir,—Your corres d oy” 

Pi pondent ‘‘ X,” has been singularly fortunate in 

= choice of a nom de plume, as this subject of the British Association 

Foie sets is evidently to him a quite “unknown quantity.” His 
erence to Nettlefolds shows his total ignorance of the whole 

Por sei, as that eminent firm’s busi does not depend on the 
aking of gauges, dies, or taps, Possibly, however, your corre- 


The making of a few screw gauges by the Pratt and Whitney 
Company is admittedly, in itself, a small matter. But a straw 
will show how the wind blows and “‘ilka little maks a muckle,” 
‘*X.” could not bring forward any reason why these gauges were 
better made by the American firm than by our British firms, and so 
contented himself with blackguarding his opponent. If indeed it 
is such as the writer who degrade our country’s work and workers, 
what has ‘‘ X.” to say about our great and i)lustrious countryman 
Sir Joseph Whitworth, who was the first to awake the world to the 
necessity of standard screws, and who took every available oppor- 
tunity of impressing upon every one connected with the mechanical 
arts that upon the accuracy of their work and the standardising of 
arts depended our national existence! When president of the 
nstitution of Mechanical Engineers he delivered his presidential 
address at Glasgow in 1856—over forty years ago—and in this 
address he called the special attention of his audience to the vast 
importance of attending to the two great elements in constructive 
mechanics, namely ‘‘a true plane and the power of measurement.” 
And in this same address, in speaking of the proper gradations of 
size in all the various branches of the mechanical arts, he used these 
words, viz.:—‘‘ Our friends across the Atlantic manage matters in 
this connection much better than at present we do.” 
So that even forty years ago it was recognised by the man who 
probably knew more than any man living about accuracy of 


number of cars to change from no load to full load three or four 
times a minute, 
Take the case of 100 cars on ordinary street service, I think it 
unlikely that every one of these will be at rest together three or 
four times a minute, and wherever I have watched the ammeter 
in a power station supplying current to a large number of cars, 
there has always remained some of the load on the engines. That 
a traction load is usually very variable everyone must admit, but 
I think the statement I have just referred to exaggerates the case. 
Turning to the fly-wheel, 1 have to confess myself unable to 
follow Mr. Woolford’s explanation of how a heavy fly-wheel lessens 
the stresses ona crank shaft, To prevent misunderstanding, I may 
say that I have in mind an engine of what might be termed the 
standard American slow-speed type, having the fiy-wheel and 
armature each keyed on to the crank shaft, which shaft runs in 
ne bearing, the armature and fly-wheel being between the 
rings. 
In this case there is a turning moment on the shaft due to the 
work done on the engine pistons, and there is a resisting moment 
due to the current developed at the armature. The stress on the 
shaft may be measured from whichever is the greater of these two 
moments ; normally, of course, the two should be equal, and it is 
the duty of the governor to so control the steam as to bring about 
this equality. Assume the governor to have for the moment 
ffected this balance, and that the load is then suddenly switched 


measurement and standardising of parts that our were 
ahead of us, If your correspondent ‘‘ X.” composes bis mind long 
enough to consider who are at the present time the recognised 
leaders in the making of standard gauges, micrometers and such 
like ; and then, instead of writing about wood screws or lamenting 
the deplorable state of your other correspondents, give us some 
proof that there are firms in this country as well equipped as the 
Brown and Sharpe or the Pratt and Whitney companies for under- 
taking standardising work, he will be doing something towards the 
end which we should all work for—namely, the awaking of the 
British toolmaker to the fact that our competitors in the United 
States are not to be despised. So long, however, as our manufac- 
turers follow the lines laid down by your correspondent ‘‘ X.” so 
long will we continue to let other nations make up onus, I venture 
to assert that had the making of standard sets of screw gauges 
been asked for during the lifetime of Sir Joseph Whitworth the 
efforts of the Committee, as described in a letter by one of the 
members in your issue of the 29th September, would have had a 
different result. ICHABOD, 
London, 17th October, 


ENGLISH AND AMERICAN RAILWAYS. 


Sir,—lIn the editorial on ‘* English and American Railways,” in 
THE ENGINEER of September 15th, you say that the United States 
people built long box cars with seats because the mail coach was 
practically unknown, and also that the climate rendered covered 
cars imperative. Historical facts do not substantiate these state- 
ments. Many of the earliest passenger ears were simply coach 
bodies mounted on four-wheeled platform wagons, while other 
roads used open cars, in which passengers were blackened by 
smoke, burnt by sparks, and incommoded by wind and rain. The 
coach-body cars on the Mohawk and Hudson Railroad—which are 
still in existence—were built and hung, as the original specifica- 
tions say, ‘‘in the style of workmanship generally adopted in 
Albany and Troy for post coaches.” The bodies were 7ft. 4in. 
long and 5ft. wide in the centre, with three inside seats, an out- 
side seat at each end, and a seat at each end “‘for driver or 
brakeman.” Other railways used similar cars, but in later years 
the sizo was increased. The Baltimore and Ohio Railroad used 
such cars at tirst, but the increase in speed with the intro- 
duction of steam traction made a greater length desirable, and 
in 1833 Mr. Winans constructed long cars on bogie trucks, In 
1834 and 1836 such cars were in use, 30ft. to 40ft. long, with 
transverse seats, having reversible backs and central aisles, as in 
American cars to-day. 

I do not understand why you call the modern American car a 
‘*Pallman” car, as Mr. Pullman in no way originated the type. 
He was not even the first inventor of the sleeping car, but pushed 
the business more vigorously than his predecessors, He began his 
experiments in 1859, ran his first sleeping car in 1864, and organised 
the Pullman Palace Car Company in 1867. This company builds 
all kinds of passenger, goods, and tram cars, but operates only 
sleeping, dining, and parlour cars, Some sleeping cars have com- 
partments opening off from side corridors, these being on the 
‘*Mann” patents, acquired by the Pullman Company. The 
standard American passenger car of to-day has two rows of trans- 
verse seats, separated by a central aisle, and having reversible 
backs. There is a window to each seat, a drinking water-tank, 
steam heat, and one or two toilet-rooms. 

These remarks are made not as criticisms upon your article, but 
in order to correct certain points. For my own part, after con- 
siderable experience with compartment cars and corridor cars in 
Enrope, and the American type of car in this country, I most 
decidedly prefer the latter, and should prefer it for a journey of 
twenty-five to fifty miles as well as for one of 100 to 1000 miles, 
For the great distances, however, one would naturally take a 
sleeping car. 

In regard to your comparison of English and American systems 
of operation, you omit to state that since American railways, with 
the highly economical working which has been introduced of late 
years, can only make small returns, they would be bankrupted 
under the old methods of working, combined with present freight 
rates. Still more would they be bankrupted if operated under 
English conditions. It must be remembered that our freight rates 
now range from a farthing to a halfpenny per ton per mile, and 
seem likely to go even lower. 

I believe that English railways might introduce important 
economies by following the American practice of carrying bulk 
freight—such as coal and ore—in large car loads and large train 
loads. The objection always made to this is that turntables, 
shipping docks, &c,, are too small for large cars, but a little study 
of economics will often show that it is real economy to make 
heavy expenditures in order to secure permanent reductions in 
cost of operation. It is easy to say offhand thatit cannot be done. 
It would be wiser to investigate, and having found that it can be 
done, to go further and see if it will pay to do it. 

This is the case on many American railways, where enormous 
sums are being expended to improve the gradients and curves, to 
replace trestles and timber bridges with permanent structures, 
and to provide larger cars and more powerful locomotives. The 
improvement of the line and the new rolling stock enable heavier 
trains to be hauled with greater economy, and also reduce the 
cost of operation. The permanent structures also materially 
reduce the cost of maintenance. In fact, under the steady 
decline of rates, due to competition, to adverse legislation, and to 
public clamour, it has become imperatively necessary to introduce 
theze economies in operation if the railways are to be kept out 
of practical bankruptcy. 

f you compare American railways under conditions similar to 
those of English railways, instead of making a broad average for 


prairie and pioneer lines—the results will be more fair and more 

useful, The results will also show less ens ge between 

English and American lines, since many which are proper] 

comparable with English lines pay 4 to 8 per cent. on the stoc 

and bonds, E, E. RussELL TRATMAN, 
Chicago, Ill., October 10th. 


ENGINES WITH DIRECT-CONNECTED DYNAMOS. 


Smr,—In reference to Mr. Woolford’s letter in your issue of the 
20th inst., I fully appreciate the causes he mentions of unequal 
loads on engines for electric traction, but the point I wished to 
draw attention to was that it is most improbable, though not im- 


the 185,000 miles of American railways of all kinds—including | 


off pending the governor again balancing matters, the surplus 
turning moment on the shaft will be mainly absorbed by the fiy- 
wheel, an increase of speed resulting, the stress on the shaft being 
measured by the turning moment due to steam pressure, and this 
stress will not be materially affected whether the wheel is very 
heavy or only moderately so. 

Taking now the case where the load is suddenly increased, 
then until the governor can balance the new conditions, the resist- 
ing moment is in excess of the turning moment, the balance beiog 
drawn from the fly-wheel, 

If the armature and fly-wheel are keyed separately on totheshaft, 
the shaft stress will then be measured from the resisting moment at 
the armature. Here, again, the stress is not affected by any 
consideration as to whether the wheel is very heavy, or only 
moderately so. 

If the fly-wheel is formed in the armature itself, or is so con- 
nected directly to it as to practically form a part of it, the 
transference of work between the armature rim and the fly-wheel 
would not go through the shaft. The importance of a good con- 
nection between armature and fly-wheel has been referred to in 
one of my earlier letters, 

To my mind, the effect of an increase of fly-wheel weight is not 
to reduce stresses, but to reduce the speed veriation which occurs 
in the periods during which the governor is lagging in its adjust- 
ment of the valve gear to suit the load ; or, in je be words, the 
heavier the fly-wheel the longer the time allowed for the governor 
to act to keep the speed variation within certain limits, this tend- 
ing to simplify the governing problem. I have previously pointed 
out that increased fly-wheel weight means increased bending 
moments, and in this letter I have endeavoured to outline my 
reasons for thinking that it does not reduce torsional stresses. If 
neither the intensity nor the frequency of these stresses is reduced, 
then the shaft strength is not. 


October 24th. Cuas, Day. 


EMPLOYMENT FOR RESERVISTS. 


Smr,—Referring to the announcement appearing in the Press, 
that an organisation is being formed with the ta of finding 
employment for the wives and families of Reservists called out for 
service with the colours during the present trouble in South 
Africa, we should feel very grateful if you would allow us to use 
= columns for the purpose of intimating to the employers of 
abour throughout the kingdom that the War Employment Bureau 
is now open at 101, Fleet-street, London, E.C., for the pu of 
collecting the names of firms who may be willing to give preference 
of employment to those applicants in the above-mentioned category 
in capacities which they are competent to fill, and at current rates 
of wages. 

When this information is to hand, the names of firms co-operat- 
ing will be duly communicated to the War-office, and Lord 
Wolseley has kindly said that as soon as we place him in a position 
to do so he will take steps to intimate to those concerned where 
tar may apply for employment. 

‘o make the scheme of real use to those whom it is desired to 
help, it is extremely desirable that, if possible, some employer»: 
employers in every town in the kingdom should support it. To 
move families from one part of the kingdom to another, in order to 
place them in work, would be practically impossible, owing to the 
great expense involved. Moreover, one of the chief objects in 
view is to preserve the homes of those families whose breadwinners 
are maintaining the honour of the flag in South Africa ; and there- 
fore it is necessary that employment should be found for those who 
are in need of work, and are willing to work in the neighbourhood 
in which they at present reside. Lord Wolseley has pointed out 
that ‘‘anything which is to be done should be done quickly,” and 
we trust that the necessity of prompt action will be considered 
sufficient justification by you for the step we are taking in asking 
your kind essistance in giving publicity to this letter, and also 
that the manfacturers and other large employers of labour through- 
out the kingdom, whom we are taking the liberty of addressing 
——_ your columns, will forgive this indirect way of approach- 
ing them. 

A committee is now in process of formation, and as soon as pos- 
sible an authorised prospectus of the War Employment Bureau 
will be circulated for general information, and in the meantime 
we shall be glad if employers willing to co-operate will communi- 


cate their names to us, 
H. C. W. Gisson, | Joint Hon. 
L. H. Benson, Secretaries, 
101, Fleet-street, London, E.C., October 23rd. 


FRICTION OF COMPRESSED AIR IN PIPES. 


Str,—I want to convey air a distance of 3000ft. through 3in. 
ipes. The quantity of free air delivered by the compressor is 
50 cubic feet per minute. The air is delivered into underground - 

workings at a pressure of 10 lb. per square inch, as indicated by 
a pressure gauge fixed at the lock. 

I wonder if any of your readers could tell me what ought I to 
expect to find the pressure to be per square inch in a receiver 
placed beside the compressor. In other words, what will the loss 

r square inch be in pressure owing to the friction in 3000ft. of 


in. 
Kilkeel, Co, Down, October 19th. J. 


TOOL FOR FACING BRASSES. 


Str,—Some fifteen years ago, or it may be even more, you 
illustrated a small machine worked by hand, and suitable for a 
steamer’s engine-room, for letting together brasses and such-like 
work. Its action was, I believe, after the of a shaping 
machine, and the idea was to secure ter accuracy than can 
be obtained by the file.- Can-you tell me when this appeared, 
and, if so, supply me with a copy ’ 

October 17th, Harry T. SHaw. 

[We have no recollection of this tool; perhaps some of our 
readers may be able to assist Mr. Shaw.—Eb. E.] 


Tsar Indian Government have sanctioned railway 
surveys for the coming cold season 1899-1900, amounting to 960 


‘Spondent thinks the British Association screws are used for hangin 
Pictures, and hence his reference to ‘ objects of art.” _ 


possible, for the load on an engine supplying current to a large 


miles, 
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THE “VENTURI” WATER METER. 


In our impression for August 27th, 1897, we gave a reprint 
of a paper read by Mr. Kent, of High Holborn, on the “ Ven- 
turi’’ water meter, for which his firm are theagents and manu- 


| panies, Here it was possible that at one time one of the 
| companies might be a buyer and at another time a seller of 
| water, so that arrangements had to be made by which the 
| meter might be made to register in whatever direction the 
| water was flowing. In this caso, instead of the cones being 


facturers in this country. An interesting modification of the | shaped as shown in Fig. 3, both were made alike, and each 
original design to suit the meter for measuring water either | was furnished with a pressure chamber in addition to that at 


way has been brought to our notice, but before describing it, 
it may be as well if 
we briefly remind our 


| the throat. 


A system of cocks connect these pressure 


readers of the principle 
upon which it works. 
In the line of pipes 
through which it is de- 
sired to measure the 
flow of water are placed 
two taper pipes, of differ- 
ing degrees of taper, 
joined together at their 
smaller ends. Now, as 
the rate of flow of water 
passing through the 
pipe increases, the 
lateral pressure dimini- 
shes at the point of con- 
traction, according to 
Venturi's law. The re- 
sult is that if two pipes 
be led, one to the water 
main before it has begun 
to contract, and another 
to the point of smallest 
diameter, and if these 
pipes be connected to 
either arm of a U-tube 
containing mercury, the 
level of the mercury 
will be interfered with 
in consequence of the 
difference in pressure. 
From the difference in 
level in the two arms 
of the tube the amount 
of water passing at any 
given time may be as- 
certained, and in the 
case of the “Venturi” 
meter this is done autc- 
matically. The accom- 
panyingillustrationswill 
serve to make clear the 
foregoing description. 
It is only necessary to 
add that by an arrange- 
ment of counter and 
revolving drum and 
pencil, both the rate 
of flow at any moment 
can be known, and also he Lpoigetr 
the total amount of : 
water which has passed. 
The ordinary means 
of measuring water 
under pressure necess’- 
tate the use of mechanism placed in the line of flow, 
and itself actually operated by the water as it passes. The 
quantity of water passed is then deduced from the number 
of cycles of movement or of revolution of the mechanism. 
The “‘ Venturi” meter does not interpose any moving part or 
cbstruction to the flowing water, nor does it even produce 


Fig. 1~RECCRDING MECHANISM 


Fiz. 2—LAYING 1WO-WAY “VENTURI” 


METER IN LONDON 


| chambers with the recording apparatus in such a way that 


either main may be put intocommunication with it, and the 
amount of water passing be measured. This arrangement, it 
is said, involved no departures from the law which governs 
the action of the meter. To prove the truth of this, one of 
the water companies concerned conducted a series of tests 
some little while ago. These tests were made with a weir 
and recording gauge, which was proved against two 12in. 
“Uniform” meters, which had previously been checked 
against a gauged tank. The ‘ Venturi” meter was tested 
against the ‘“‘ Uniform ”’ meters and the weir, with the result 
that at three different rates of fiow the maximum error was 
0-92 per cent. slow, and the mean error 0°17 per cent. fast. 
Since then the results given by the ‘‘ Venturi” meter, both 
by diagram and counter, have agreed within 1 per cent. with 
the computation of the weir recorder. 

It would seem that the scope of this meter, as at present 
constructed, is practically limited to pipes of 9in. in diameter 
and upwards. The largest at present at work in this country 
are 48in. in diameter, though two of 90in. are under con- 
sideration. The limitation is towards the smaller sizes and 
not towards the larger. It arises, not from any incapacity 
of the smaller sizes to register accurately, but simply because 
of the comparative expense of the recording device for the 


Pressure pipes to Recorder 


Fig. 3—-SECTION OF TAPER PIPES 


smaller sizes. This will readily be understood when we state 
that the price of the recorder is the same whether the 
diameter of the water main is 6in. or 60in. 

Our illustration figure No. 2 is a reproduction of a photo- 
graph taken of the two-way measuring intercommunicating 
pipe between the systems of two London water companies. 
The “ pressure’’ pipes coming from the two mains and from 
the throat are easily seen, and it will be noticed that they 
are of quite small diameter. We give also in Fig. 1 an 
illustration of the latest design of recorder. 


RUSSIA’S RAILWAY ACROSS PERSIA. 
Tr looks as if there are very good grounds for believing that 


| Russian engineers will at no very distant date commence the 
| work of surveying the route for a Russian railway across 


Persia to the coast of the Persian Gulf. A member of the 


| staff of the Lokal-Anzeiger has recently interviewed the 


any deviation in the pipe line, and the loss of “head” owing | Persian Minister at Berlin, and the latter expressed his view 


to the throttling of the pipe is imperceptible. 


recording point may be some considerable distance from the | 


Moreover, the | of the situation as follows :— 


“The rumour of the projected railway is certainly founded 


actual point of measurement, and the pressure pipes may be | on fact, although the details cannot as yet be stated, and 


led to any convenient position. 
The deviation from the ordinary course of ‘ one-way” 


there is nothing in the project that can give rise to any 
political complications. The proposal to construct a railway 


measurement, that is to say, where the water is always flowing | through Persia, from the Caspian Sea to the shores of the 
in one direction, has recently been necessitated in conse- | Persian Gulf, was made nearly thirty years ago. The con- 
quence of the intercommunication of two London water com- | cession for building this railway was made in 1872 to an Eng- 


lish subject, Reuter. This concession referred to the st 

of country from Reshd, near the south-western shore Pe 
Caspian Sea, and 150 miles north-west of Teheran, to Bush 
the principal port of Persia, on a sandy peninsula on ie 
eastern shore of the Persian Gulf. Since, however, the te e 
of the concession were not fulfilled by Reuter, the comesagin” 
has been declared to have lapsed. At a later period a 
twenty years ago, the Russian Agent, General Falkenh, “4 
took steps to obtain an extension of the concession, bee 7" 
could not at the moment get the necessary capital tog wihar 
Some years ago, certain Russian contractors succeeded in 
obtaining this same concession. This concession Ww 
repeatedly renewed, but never carried out. As, however the 
last extension of time that was granted will expire next ‘ene 
it will be only natural if Russian engineers commence ; 
survey of the district in question in order to proceed With 
the work of building the projected railway. 

“This undertaking has nothing whatever to do with 
enlarging the Eastern Question, which is already of sufficient 
importance, for such a work is purely agricultural and for 
the good of civilisation. I can ascribe the errors and mig. 
conceptions to which the rumour has given rise, and which 
always will arise, entirely to the feeling of rivalry of Russia 
which has now come to be a fixed idea in certain English 
circles. We have not the smallest premonitory signg for 
presuming that Russia’s Asian policy is in any way directed 
towards disturbing the integrity and independence of Persia, 
We have loyal and sympathetic relations with both Russia 
and England, and—we are not afraid.” 


DOCKYARD NOTES, 


THE French Minister of the Marine appears to be carrying 
out a compromise between the rival programmes of his pre. 
decessors. He is not only adding to the fleet of submaring 
boats and “‘commerce destroyers” so strenuously advocated 
by M. Lockroy, but is also adopting some of the suggestions 
of Admiral Besnard, who, as is well known, thinks that the 
safety of the country depends upon a strong line of first. 
class battleships. He has consequently decided to put two 
upon the stocks next year of about 15,000 tons. They will 
have a length of 133-80 m., a beam of 24°25m., and a dis- 
placement of 14,865 tons. Each of them will have three 
propellers driven by triple-expansion engines developing 
17,475-horse power. The maximum speed will be 18 knots, 
The coal bunkers will have a capacity of 905 tons, which will 
give a range of action of 930 miles at 18 knots; but this 
range can be increased to 1800 miles by carrying an additional 
supply of coal of 920 tons. The armament will comprise 
four guns of 305 mm. (12in.), eighteen of 164 mm. (6°45in.), 
twenty-six of 47 mm., and two of 37 mm.., as well as five torpedo 
tubes. The equipment will be forty-two officers and 780 men, 
The estimated cost of each battleship is 35,542,700f. 


NorutnG is happening at Portsmouth to justify the reports 
of naval preparations. The training squadron is, however, 
paying off, but opinions are divided as to whether this is 
coincidence or design. 


Tue Formidable has now got both her masts up ; progress 
on the London is fairly rapid. The new armoured cruiser is 
not yet laid down; the slip for her at Portsmouth is being 
enlarged, and the entire topography of the yard behind the 
slip altered in consequence. 


Tur damaged Hunter, destroyer, has not yet been repaired, 
and she still lies in basin at Portsmouth with her bow 
twisted in the most extraordinary fashion. It is crumpled 
much as a top-hat that has been sat on—a homely simile, but 
the only one descriptive of the case. 


Le Yacht this week has an article on Red Cross Ships, 
inspired, we cannot help thinking, by an article that 
appeared some while since in the Naval and Military Record. 
It is all very well in its way, but a hundred years ago ships 
to all intents and purposes Red Cross ships were employed. 
Well-intentioned laymen may formulate pretty schemes, but 
they invariably omit the two governing factors—(1) that 
modern ships are extremely unlikely to be sunk, and (2) that 
no admiral in his senses would permit a neutral vessel to dog 
his movements. Further, it may be observed that unless 
heavily armoured a Red Cross ship coming anywhere within 
the radius of an action would be sunk, and, till sunk, would 
afford cover to torpedo craft; and this, if the boats were 
thereby enabled to sink a ship, would produce a war against 
the power to which the ship belonged. 


Tue Russians are said to contemplate a thin armoured 
skin to their ships’ bottoms in future, as a torpedo antidote. 
We are hardly disposed to credit the report, since, even were 
an effective defence of this kind evolved, torpedo charges 
would soon be increased to meet it Possibly the tale has 
arisen from some projected use of the movable shields in- 
vented some while since, but of which no trials that we know 
of have yet been made. 


In reply to a correspondent whose letter was mislaid, the 
destroyer whose central funnel ‘looks like two bound 
together” is the Spiteful. All, or nearly all, three-funnelled 
destroyers have the centre funnel in duplicate, but the two 
are usually cased together. Very few destroyers are exactly 
alike, and those who know them well are tolerably able to 
distinguish between them. 


Tur old ships in reserve at Portsmouth” are now doing 
their triennial trials. Such as have been out have done 
satisfactorily, but the speeds have not exceeded nine knots 
very much. The Neptune, which goes out shortly, has the 
proud distinction of being almost the only ship in our Navy 
fitted with a bathroom. Elswick fits splendid baths to 
4000-ton ships; but in our biggest vessels every officer has to 
make shift with his own sponge-bath. 


BRITISH ASSOCIATION OF DRAUGHTSMEN, MANCHESTER BraNCHe 
—The next meeting of the above Association will be held at ny 
Deansgate Hotel on Thursday, November 2nd, at eight hae 
when a paper on ‘‘ Water-tube Boilers” will be read by Mr. his 
G. Primrose, member. All information can be obtained from : 
branch hon. sec., Mr. W. E. Butcher, 209, Great Cheetham-street 


West, Manchester, 
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ISH IRON AND STEEL, METAL, AND 
THE INDUSTRIES IN 1898, 


itv with our custom in former years, we now 
a ego of the official reports on Swedish 
eee steel, metal, and coal industries in 1898. Last year 
— setle jron ore was raised from 329 mines in ten lin or 
magn the total output being 2,302,546 tons, as against 
nd 2,086,119 tons in 1897. The increase in out- 
6,427 tons, or 16°4 per cent., the output being 
he largest on record. The following table shows the output 
pry ore, the number of mines worked, with increase and 
decrease during the quinquennial period 1893-98 :— 


Output. Increase or decrease, 
Mines. Tons. per cent. 
1898 .. 84 1,481,487 — 
1894 826 1,926,523. + 80°0 
1995 .. 827 1,901,971. 
1896 .. 338 2 038,094 . + 7:2 
1897 .. 366 se te 
1898 .. 329 2,802,546 .. .. .. + 10°4 


The chief increase in output last year took place in Nor- 
potten’s liin, viz., 239,851 tons, here being situated the great 
Gellivara mines. On the other hand, Kopparberg’s liin, the 
second greatest iron producing county in Sweden, shows a 
falling off of 45,395 tons, of which 38,000 tons in the well- 
known Griingesberg mines. The other iron-producing lin 
show an increase in output of 26,493 tons in all, against 
which there is a decrease of 4522 tons. To this Orebro lin 
contributed 16,000 tons. In the whole country the total 
quantity of ferrous rock broken out amounted to 3,944,357 
tons, which, yielding 2,276,568 tons of ore, shows an average 
of 57°7 per cent, as against an average of 56°8 per cent. in 
1997. In three lin the average rose from 36-4 per cent. to 
61°1 per cent., but in two others it fell from 62-1 per cent. 
to 58°7 per cent. In the Gellivara mines the average rose 
from 49°6 per cent. to 60°1 per cent. Of the total output, 
9,046,010 tons, or 89°6 per cent., consisted of magnetic or so- 
called “ black” ore, and 238,586 tons, or 10°4 per cent., of 
plood-stone.”’ 
The output of the latter kind of ore last year was a little 
larger than in 1897. The total value of the ore raised last 
year is estimated at 11,000,000 kr., as against 10,000,000 kr. 
in 1897—18 kr. = 203. This gives an average of respectively 
4°78kr. and 4°79 kr. In this industry there were employed 
last year sixteen magnetic ore separators, which treated 
81,500 tons, as against ten separators and 26,000 tons in 
1997. The total number of hands employed in the industry 
last year was 9274, so that the average output for each was 
948°3 tons. The following figures show the great progress 
made in this respect during the last quinquenmial period :— 


Hands, Average tons. 


It may be of interest from a technical point of view to 
mention that last year 3972 hands were employed under- 
ground, their average output being 398 tons, as against 3620 
hands, 434 tons in 1897. This decrease is due to the circum- 
stance that at Gellivara a larger number of hands are 
employed in cutting galleries and other work. In the open 
the average outbreak per man was 1402 tons. In addition 
tomagnetic ore, a small quantity of lake and bog ore was 
raised last year, viz., 368 tons, valued at 1645 kr., or 4°47 kr. 
perton. In 1897 the production was 1047 tons, but it has 
been asmuch as 12,000 tons. The “fishing” for this kind 
of ore is carried on in three central lin, and the raising 
depends greatly on the length of water when the lakes are 
frozen. Adding the lake and bog ore to the quantity of 
magnetic ore, the total output of all kinds in Sweden last 
= amounts to 2,302,914 tons, as against 2,087,166 tons in 
1897. 

Coming to the pig iron industry, we learn that last year 143 
furnaces were in blast, and twenty-eight idle, the total manu- 
facture being 531,766 tons, in 39,847 shifts of twenty-four 
hours, valued at 34,867,000 kr. Of this quantity 7806 tons 
were produced direct from the furnaces. In 1897, 144 furnaces 
returned in 41,168 shifts, 538,197 tons of pig, which shows a 
falling off of 1:2 per cent. The following tableshowsthe manu- 
facture of pig iron, with increase and decrease during the given 
quinquennial period 1893-98 :— 


Tons. Increase or decrease, 


per cent. 


_There was an advance in manufacture in the counties of 
Vostmanland, 4590 tons; Ostergétland, 1000 tons; Upsala, 
750 tons, &c., but, on the other hand, a falling off in Orebro of 
4750 tons; Kopparberg, 41€0 tons ; Vermland, 1980 tons ; 
Kalmar, 1550 tons; Vestmanland, 1246 tons, &c. The 
Mcrease in the divers liin ranges from 1 to 13 per cent., and 
the decrease from 3 to 100 per cent. The prominent place 
which from ancient times has been occupied in the Swedish 
plg iron industry by the two lin Orebro and Kopparberg has 
also been maintained in 1898, when they returned over one- 
half of the total production of the country, or 52°4 per cent. 
Next in order comes Gefleborg’s lin, with 13°5 per cent. 
Vermland, 10-6 per cent.; and Vestmanland, 10:4 per cent., 
seven other liin making up the remainder, 13-1 per cent. The 
average output per furnace last year amounted to 3719 tons, 
the average time of blasting to 279 shifts, and the average 
return per shift to 13°35 tons. The following table is of con- 
siderable interest, as it shows the progress made from a 
technical point of view in the manufacture of pig iron in 
Sweden during the quinquennial period 1893-98. 


Average output Average output 
1893 per furnace, n 24 hours, 
8171 12°58 
3582 
7 AA 8737 13°07 


ay lowest average return, 130 hours, and the lowest shift, 
dens sec shown by Jynképing’s liin. The largest average 
pe mr return was in Kopparberg’s Jiu, viz., 16°69 tons per 
. ace, and the lowest in Jynképing’s lin, 5-61 tons. In the 
pening 3 county is situated the well-known Domuarfvet Iron 
| Steel Works, the largest in Sweden, where the average 
imal output was 35°81 tons, the highest of any works. 


The manufacture of the various kinds of pig iron is 
returned as follows :— 


Tons. 
Forged and puddled .. 259,971 
Ingots for other purposes.. .. 10,809 


The following table shows the production of these kinds of 
iron during the last quinquennial period :— 


1894, 1895. 1896. 1897. 1898. 
pe pe pe c pc 
£6°89 52°70 £0°50 “738 49°62 


Forged and puddled .. ‘ 

Bessemer and Martin . . 40°19 48°46 46°21 44°85 45°95 
Spiegeleisen .. .. .. 0°23 0°29 «40°15 «60°27 
Ingots for reduction .. .. 1°30 1°86 1°71 2°10 2°03 
Ingots for other purposes .. 1°89 1°69 1°48 2°05 097 


100°00 1€0°00 100°00 100°00 100°00 

The first-named kind, forged and puddled pig, was manu- 
factured in eleven of the twelve iron-producing lin, varying 
from 66,147 tons in Orebro to 985 tons in Sédermanland. 
Bessemer and Martin iron was turned out in ten lin, of 
which Orebro, Kopparberg, and Gefleborg returned three- 
fourths of the total. Spiegeleisen was only manufactured at 
the Schisshyttan and the Nykroppa Works. Of the other 
kinds Orebro produced no less than 77°4 per cent. 

Turning to the manufacture of malleable iron and steel, 
we find that such took place at 126 works, as against 132 
works in 1897, which were situated in eighteen lin, the largest 
number, twenty-one, being in Orebro, Kopparberg coming 
next with sixteen ; Vestmanland, fifteen, &c. The number of 
Lancashire hearths numbered 293 in fourteen lin; Franche- 
Comté hearths, seventeen in nineliin; Walloon hearths, twenty- 
two in three lin, whilst there were seventeen for other 
methods of manufacture. The total of all kinds of hearths 
in operation thus numbered 349, whilst of puddle furnaces 
four only were in use as in the preceding year. In the pro- 
duction of ingots in 1898, seventy-eight furnaces were in opera- 
tion, of which twenty-seven were Bessemer, forty-five Martin, 
and six crucible, with six blister steel furnaces. The following 
figures show the manufacture and value, last year, of malle- 
able iron and steel :— 


Tons. Kr. 
Unwelded blooms and raw bars 198,923 20,029 087 
Unwelded ingot metal «2 268,973 .. 27,609,665 
Bloom and biister steel .. .. .. 1,148 258,620 


Total .. 464,044 .. 47,897,382 


The manufacture of blooms and raw bars was carried on 
in sixteen lin, Orebro showing the largest output, viz., 
42,684 tons; the largest portion of manufacture under this 
head, 184,356 tons, or 92°7 tons, being Lancashire blooms. 
The production of blooms by the Franche-Comté process 
amounted to 12,205 tons, or 61 per cent., and that of 
others to 2362 tons, or 1:2 per cent. During the past 
six years the manufacture of blooms and raw bars by all 
processes has been as follows :— 


Tons. 
1893 - 225,532 
1894 204,517 
1895 - 188,726 
1896 188,396 
1898 . oe 198,923 


These figures show that whilst during the first four years 
there was a falling off in the manufacture, in 1897-98 there 
has been an advance last year of no less than 9291 tons, or 
4:9 per cent. Of the other kinds of such iron as are here 
referred to, 102,254 tons, or 38°7 per cent., was Bessemer ; 
160,706 tons, or 60°39 per cent., Martin; and 1013 tons, or 
0:4 per cent., crucible metal, nearly all being ingots. The 
manufacture of these kinds of iron during the period 1853-98 
has been as follows :— 


Bessemer. Martin. Crucible. Totals 
Tons. Tons. Tons. Tons. 

1893 84,398 . 81,889 558 166,845 
1894 83,322 84,003 510 167,835 
1895 97,320 99,259 598 197,177 
1896 114,120 142,801 604 257,025 
3006... WAS .. .. .. «- .. 263,973 


If the figures for 1897-98 be compared, it appears that there 
is a falling off in the make of Bessemer metal of 5425 tons, 
and of Martin 5130 tons; but as there is an increase in the 
make of crucible of 322 tons, the total falling off in the manu- 
facture of ingots, in 1898, is 10,233 tons, or 3°7 per cent. As 
in former years, Bessemer metal was manufactured in five 
lan, as against Martin metal in twelve lin. Five Jin pro- 
duced three-fourths of the total. By the basic dephospho- 
risation method there was produced 84,534 tons of ingots, 
included in the above quantity, viz., 29,194 tons Bessemer, 
55,049 tons Martin, and 291 tons Martin cast goods. Nearly 
one-half of this quantity, or 41,817 tons, was produced at the 
Donmarfvet works, 10,365 tons at Avesta, and 9560 tons at 
Hofors. That this method of manufacture is gaining 
steadily in favour in Sweden is shown by the following figures 
of output :— 


Bessemer Martin Martin 

Ingots. Ingots. Cast goods, Totals. 

Tons Tons. ‘ops Tons. 

1893 8,419 .. 15,010 23,467 
1894 10,954 15,240 50 26,244 
1895 17,824 19,934 87,842 
1896 21,675 40,017 100 61,792 


As regards the manufacture of bar iron and steel, with 


tons, valued in round figures at 50,000,000 kr., as against 
332,559 tons in 1897 (value not returned). Of the former 
quantity 47°11 per cent. was made from malleable iron, and 
52°80 per cent. from ingot metal. In the manufacture were 
included 13,500 tons blooms and billets (1897, 13,700 tons) ; 
bar iron and steel, 170,374 tons (156,000 tons); fashioned iron, 
&c., 9500 tons (7840 tons); hoops, nails, &c., 77,400 tons 
(74,300 tons) ; rod iron, 23,882 tons (24,300 tons) ; mains and 
tubes, 12,000 tons (33,600 tons); heavy plates, 16,500 tons 
(16,370 tons); rails, 15 tons (116 tons) ; tires, 2000 tons 
(1600 tons) ; axles, 3100 tons (2500 tons) ; anchors and similar 
goods, 2000 tons (1900 tons). The following returns show 
the production of bars with kindred goods in the period 
1893-98 :— 


Tons. 

1898 266,727 
1894 . 267,049 
1895 204,135 
- 298,788 

1898 . 294,656 


Of the bars 38,963 tons were produced by forging and 
117,158 tons by rolling. The following table for the period 


1893-98 shows the proportion of bars produced by forging 
and rolling 
Forged bars. 


Tons. Per cert. Tons, Per cent. 
1894 39,788 £9°5 94,896 .. 70°5 
1895 87,381 24°2 117,229 .. 75°S 
1896 37,09 22°9 125,171 . 
1898 38,963 © 25°0 - 117,158 .. 75°0 


Of the forged bars manufactured last year 32,919 tons, or 
84-5 per cent., were forged from blooms, 5715 tons, or 14°7 per 
cent., from ingot metal, and 329 tonsor 0:8 per cent., from blister 
steel; and of the rolled bars, 67,752 tons, or 57°8 per cent , 
rolled from hardened iron and steel, 2204 tons, or 1-9 per cent. 
from puddled iron and steel; and 47,202 tons, or 40°3 per 
cent., from ingot metal. Forge bar iron is manufactured in 
sixteen lin, Upsala and Orebro heading the list with respec- 
tively 9293 and 7445 tons, while rolled bars are produced in 
twelve liin, Vestmanland returning no less than 25,894 tons 
or nearly one-fourth of the total production. 

Of ‘other metals’”’ returned as produced in Sweden last 
year we have 126 kilos. gold valued at 311,892 kr. (1897, 113 
kilos.), most of the gold coming from the State mine at Falu ; 
silver, 2032 kilos., value 14,400 kr. (2218 kilos.); lead, 
15,564 tons, value 342,458 kr. (1897, 14,798 tons); copper, 2348 
tons, value 221,000 kr. (1897, 2886 tons). 

As regards the Swedish coal industry the report states that 
236,000 tons were raised last year from thirteen deposits in 
Scania, the southernmost province, of which 52°2 per cené. 
aoe “best ’’ coal. The output in 1893-98 has advanced as 
‘ollows :—- 


Tons. 


The coal is anthracite, and suitable as fuel on railways and 
steamers and for domestic purposes, but can never be of any 
use in the iron industry. There are employed in the Swedish 
mining industry 1587 motors, 1116 being water and 343 
steam, with a total of 64,620-horse power. Thenumber of hands 
employed in all mines was 13,527, of which 68°56 per cent. 
were in the iron mines. There were 656 accidents in mines, 
nineteen being fatal. Licences were issued for the working of 
1859 new mines or deposits, 57 per cent. being in respect of 
iron. The income derived from the Swedish mines in 1898 
is estimated at 11,500,000 kr., as against 10,700,000 kr. in 1897, 
of which former figure 2,600,000 kr. were derived from the 
iron mines, and 7,500,000 kr. from the iron and steel works. Of 
these sums Kopparberg’s lin heads the list with 2,813,000 kr., 
Orebro coming next with 2,200,000 kr., Vestmanland 
1,500,000 kr., &c., the smallest being 500 kr. 


AUSTRALIAN NOTES. 
(From our awn Correspondent.) 

IN a retrospect on the mining industry in Queensland the 
Under-Secretary emphasises the fact that floating mining ventures 
into companies has in many cases ended in absolute failures, 
that portion of the subscribed capital that usually is absorbed for 
the sole benefit of the promoter is, as a rule, out of all proportion 
to the intrinsic value of the undeveloped property, and cannot 
reasonably be expected to yield returns in the future. When to 
this unreasonable handicap the frequently unnecessary and exor- 
bitant directors’ fees, and numerous other items of this kind, are 
added, the success of the great majority of such ventures would 
be simply marvellous. There are many instances where not one- 
tenth of the subscribed capital found its way iato bond jide mining 
operations. In the case of almost every one of the prosperous 
mines the adventure was started either by a small party of men, 
or a syndicate, when every care was exercised that not a penny of 
the money that was brought into it by the co-partners was ex- 
pended beyond the lond fide testing and developing of the mine. 

The value of gold raised during the year 1898 was £2,750,349, 
showing an advance of £112,120 on the preceding year. The total 
number of men engaged in quartz-mining was 6075. The total 
number of gold-mining Jeases in force was 527, with an average 
area of 13 acres, 2 roods, 33 perches. Charters Towers still main- 
tains its pre-sminence amongst the goldfields of this Colony ; 
728,569 tons of ore and sand, yielding 457,850 oz. of gold to the 
value of £1,157,005, was extracted during the year. 

The Mount Morgan mine has continued in its even course cf 
prosperity. The output of stone during the year shows an advance 
on the previous one of nearly 60.000 tons, but the produce is a 
little over 7000 oz. short. The only alluvial goldfield worth men- 
tioning in the Colony is Peak Downs, with a return of 30,911 oz. 
for the year. An approximate estimate of the gold production of 
Australasia for the year 1898 is furnished by the Deputy Master of 
the Royal Mint, Melbourne, as follows :— 


New South Wales 340,494 
New Zealand. 280,175 
West Australia .. 1,050,183 


The quantity and value of minerals raised in Queensland durirg 
the year 1898 is shown in the following table :— 


Tons. 
Copper ore 2,166 
Manganese 7 251 
Bismuth 8 7 
olfram 78 2,540 
248 2,480 


The transactions for the year ending June 30th last, on the New 
South Wales railways, constitute a record, both in gross and net 
earnings. 

During the year the extension from Berrigan to Finley, a distance 
of 13 miles 73 chains, was opened for traffic, and further extensions 
of the “‘ Pioneer” class are now under construction, viz., Byreck 
to Brewarrina 58 miles 11 chains, and Moree to Inverel 60 miles 
59 chains. 

Gross earnings show an increase of £118,525, made up as 
follows :— 


Increase. Decrease. 

£ 
First-class passengers .. .. .. — os 2,95: 
Parcels and miscellanccus .. .. 5,698 .. _ 
General merchandise .. .. .. 20,662 _ 
WE - oo. e« 


In connection with the increased earnings 1,492,861 additional 
passenger journeys were made, and 393,338 tons of additional 
traffic conveyed. 


d 
It has been decided to introduce Sykes’ system of lock and block 
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on the busy suburban sections. The fitting of the Westinghouse 
quick-acting brake on the whole of the goods stock has now been 
completed. 

Several improvements have been effected for the accommoda- 


tion of the traffic. Second-class corridor lavatory carriages have 
been placed on the Sydney - Melbourne express; and Pullman 
sleaping cars have now been attached on the northern express 


trains running to Brisbane, 
Three hundred and thirty new goods vehicles have been added to 


the stock, and provision has been made for eight new powerful 
goods engines to replace twelve of smaller type. Extensive im- 
provements have been made in grades and curves on various parts 


of the lines during the year. 
With regard to the tramways, the electric line Ocean-street, 


Woolahra, to Rose Bay, a distance of 1 mile 24 chains, was 


opened on October 4th last. 

The completion of the power-house at Ultimo, and the neces- 
sary cable connection with North Sydney, will permit of the 
existing mixed system of electric and cable, now running in the 
populous northern suburb being made wholly electric. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A remarkable train performance.—One of the new six-coupled 
bogie express engines of the New York Central Railroad recently 
made a run of 143 miles in three hours thirteen minutes, including 
two stops, giving an average speed of 444 miles per hour. The 
highest running speed was about 60 miles per hour. The inter- 
esting feature of the run is the great weight of the train, which 
aggregated 918 tons as follows :— 


Pounds. 
Engine and tender -. 270,900 
Mail car .. 87,250 
Passenger car 86,160 
Passenger car + « 93,100 
Smoking car << ° 46,700 
Passenger car 64,360 
Passenger car ee 64,850 
Sleeping car .. .. 102,000 
Parlour car .. 100,800 
Parlour car 100,000 
Mail matter 30,000 
Express matter .. .. 16,000 
Passengers (600) .. .. 90,000 
Totaltrain .. .. 1,€37,795 


The total length of the train was 1202ft. 


The engine had six- 
coupled wheels, and its leading dimensions 


were as follows :— 


Cylinders.. .. - 20 x 
Driving wheels... 5Sft. 10in. 
Bogie wheels .. .. oe 2ft. 9in. 
Driving wheel base on 14ft. Sin. 
Total wheel base .. > 26ft. 
Boiler, diameter 5ft. 6in 
9ft. x 3ft. 4}in. 
Tubes, 360, diameter .. 2in. 
Tubes, length... .. .. 14ft. 4in. 
Heating surface, tubes .. .. .. 2686 sq. ft. 
Heating surface, fire-box and water tubes .. 200 sq. ft 
Heating surface, total.. .. .. .. .. 28868q. ft. 
Weight on driving wheels.. .. .. .. 126,000 Ib. 
Weight ofengine .. .. .. - 164,000 Ib. 
Tender, weight empty.. oe 45,500 Ib. 

bogie wheels (3) 2ft. 9in. 

10 tons 

is water 4500 galls. 


Another monster locomotive.—This is the era of heavy locomotives 
and heavy trains, and the Illinois Central Railroad has recently 
received an engine weighing 104 English tons, or 163 tons with its 
tender, which carries 12 tons of coal, and 7000 gallons of water. 
The engine is of the twelve-wheel type, having eight coupled 
driving wheels, and a four-wheeled fenting bogie. The boiler of 
this enormous machine is 6ft. 8in, diameter, with a Belpaire fire- 
box 11ft. long, placed above the frames, The working pressure is 
210 Ib., and the engine is intended to haul train loads of 2000 tons 
up gradients of 1 in 130. The leading dimensions are as follows:— 


Bogie wheels we. 2ft. 6in. 
Driving wheel base .. .. .. oo oo Om. 
Engine wheelbase .. .. .. ss 26ft. 
Engine and tender wheel base oe 55ft. Sin. 
Length ofengine .. .. . oo 42ft. 
Length of engine and tender. ° 65ft. Sin. 
Weight ondrivers .. .. . 193,200 Ib. 
Weight, engine .. .. 282,200 Ib. 
Journals of driving axles .. 9}in. by 12in. 
Piston slide valves, travel .. .. .. .. Tin. 
Length of connecting-rod 
Boiler, diameter... .. . 
Fire-box, size inside lift. by 3}ft. 
Fire-box, depth .. .. . 6hft. to 7ift. 
Tubes, 424, diameter .. e. 2in. 
Tubes, length .. .. 14ft Shin. 
Heating surface, tubes . 3237 square fect 
Heating surface, total - e+ 8500 square feet 
87} square feet 
Smoke-box, length .. 6ft. 3in. 
Funnel, diameter at to: eo ao lft. Sjin 
Funnel, height .. .. 
Rail to centre of boiler ee 9ft. Sin. 
Rail to top of funnel .. ee 15ft. 6in. 
Tender, bogie wheels .. we 2ft. 9in. 

» Weight loaded 182,700Ib. 

» length of underframe 24ft. 

* length of tank 22ft. 

»  Widthoftank .. .. .. 1oft. 

height oftank .. 6ft. 


Consolidation of bridye-building interests. —The American 
Bridge Company is being organised for a consolidation of a 
majority of the leading bridge-building firms in the United States, 
with a capital stock of about £13,500,000, of which £5,400,000 will 
be 7 per cent. preferred stock, and £8,100,000 common stock. 
The audits show an average of 13 per cent. earning for the indi- 
vidual concerns during the past three years, although that period 
has included a time of severe depression in the bridge-building 
industry. One great point to be aimed at is economy of produc- 
tion, the work being done at the shops nearest to the site of the 
bridge, thus avoiding heavy charges for transportation. In recent 
instances a contract for a bridge on the east coast was taken by 
a firm ip the west, while at the same time an eastern firm took 
the contract for a western bridge. The cost for shipment of 
material was estimated at £9000. This was one of the points 
which was embodied in the organisation of the railway carriage 
and wagon-building ‘‘ combine,” which now distributes its con- 
tracts to the works nearest to the railway for whom the wagons 
are intended, Very satisfactory arrangements have been made 
with the Carnegie Steel Company for the supply of material 
during a term of years, The combination will include the great 
Pencoyd bridge and ironworks, which include a complete steel- 
making and rolling mill plant, and one of the largest and best 
equipped bridge works in the world. Several of the companies 
have foreign contracts in hand, and the consolidated company will 
organise a special foreign department, and enter into competition 
for export work, The work will not be confined to bridges, but in- 


clude steel structural work for factories, vg stations, &c., which 
work is made a speciality by several of the companies The con- 
solidated company will comprise twenty-eight companies, which 
are said to control nearly 90 per cent. of the metal bridge and 
structural work of the country. About ten or a dozen companies 
are still outside, but some of these may decide to join the 
combination, 


THE LATE MR. W. E. METFORD AND THE 
INDIAN MUTINY. 

THE following interesting communication from the Hon. T. F, 
Fremantle appeared in the Times of Wednesday :— 

Mr. Metford—a young railway [engineer of thirty-three—had 
arrived in India with his wife, and set up house about three miles 
from Monghyr, on the Ganges, in the middle of May, 1857. In 
the early days of June there was evident risk in remaining any 
longer isolated in the country ; they moved into Monghyr, where 
the situation was becoming an anxious one. Mrs. Metford’s jour- 
nal runs as follows :— f 

‘June 11.—William making bullets all day, Thirty Sowars 
marched in, Mr, T.—the magistrate—very cleverly putting them 
into the unoccupied part of the gaol, so that they could combine 
with the prisoners. June 13.—Kight or ten gentlemen came to 
discuss affairs, News that some of the same regiment that we 
have to defend (’) us have just murdered their officers at a neigh- 
bouring station. It was decided to send supplies to the fortified 
house, and the women and children, Patrols decided on, Our 
party keep a look-out on the gate near us, and others at the 
four others, and communicate with each other continually, besides 
a strong guard at Dr. McCreagh’s—the fortified house. June 17. 
—William out continually ; he is getting quite the head of the 
military arrangements here. It is well known that shells and 
murderous inventions are being made in abundance by ‘ Metford 
Sahib,’ and there is a pretty strong feeling of respect for this 
corner of the fort. Mr. T. dare not give any orders ; so the 
Sahibs take it on themselves, William very savage at the pro- 
posal by Mr. R. that everyone should take to the boats, and lie 
off shore ready to fly ; I am ashamed to say this Mr. R., has a toler- 
ably large party. June 16.—A reportcame this morning through 
the servants that the people in the bazaar said, ‘All the Sahibs 
had run away to the river, and that they were coming to loot 
their houses,’” 

Unluckily part of the journal was lost, and there is a gap here 
of nearly six weeks, It is resumed on July 26th. ‘ William 
worried to death with his own and everybody else’s business, 
You would think he was the head of the station to see how every- 
one comes to him for everything and looks to him for guidance.” 
Then came a departure of some of the Europeans by boat. They 
were urged to jointhem. But Mr. Metford felt that if he left his 
staff would go too, and that there would be many left defenceless 
to almost certain violence. Mrs, Metford refused to leave her 
husband. Her journal says :— 

There is only one lady left here besides myself. . . . 
Kept my boots on in case one might have to make a rush for 
Mr. Hillyar’s boat, He is kindly staying at Monghyr, as he does 
not like to leave us entirely without refuge in case of a visit from 
the Sowars. Mr. T. and William intend to make a regular 
fortification provided thirty men can be made to sign a paper that 
they will in case of necessity fight and defend themselves and 
families ; thus, instead of flying, this is now being arranged by 
William, who is still very unwell. . . . . The last steamer 
would not spare us any troops.” 

Early in August English soldiers arrived at Monghyr, and 
Mr. and Mrs. Metford went down the river to Bhagulpore, he 
being now quite broken down by his exertions. His illness was 
says Mrs. Metford, ‘‘ brought on by his hard work, mental and 
physical, for he kept watch for seven weeks nightly, two hours at 
a time, sometimes four, . . and this, together with the work 
his own energy brought on him in the station; for people soon 
began to see he was the only one who could and would do any- 
thing, and came to him about every trifle. Consequently he 
suffered severely forit. . . And the entire arrangement of 
the night guards wasin hishands. . . .” 

If there was no massacre at Monghyr, surely it was due to the 
unsensational heroism of one man. But no reward was his ; he 
had to return home in broken health, and to give up his profes- 
sion. He was never again equal to the stress of continuous work. 
Yet, taking up again an old hobby, he became a pioneer in develo 
ing rifles and ammunition. Ever unselfish, he gave to the world 
the improvements which he made; and encroached almost unwise] 
upon his own means to carry out the experiments that he loved. 
In him England has lost a man to whom she owed a double debt; 
his friends, one whose able and original mind was made attractive 
by its wide sympathies, and complete lack of pettiness or self- 
seeking. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERING sections of both iron and steel were in great demand 
on ’Change this—Thursday—afternoon in Birmingham, and from 
the character of the negotiations which took place it was very clear 
that producers and sellers were able to ask almost what they liked 
within reason, without consumers being very much disposed to 
grumble. The fact is, there is so much work in hand in all de- 
rtments of the engineering trades, that material must be obtained 
in order that contracts may be executed, and therefore engineers 
are not disposed to cavil over a little increase in prices in the 
present state of decided trade revival. 

Bessemer billets and blooms are quoted £6 to £6 5s.; Siemens, 

£6 5s. to £6 10s.; mild steel bars, £8 10s. to £9; steel plates, £9 
to £9 5s.; and steel girders and angles, £8 to £8 10s. The reports 
as to the steel trade in America are also very encouraging, especially 
as regards steel for constructive purposes, 
The war does not appear to have exerted a depressing effect 
upon the Midland trade. In fact, an appreciable accession of busi- 
ness was this afternoon reported as the result of the activity in 
military circles consequent on the Transvaal operations. 
The best iron houses announced that they have booked some 
very good orders for best plates, bars, and rivet iron for the Royal 
Arsenal. Both the War-office and the Admiralty are, indeed, 
inquirers for large quantities of finished iron, particularly in 
plates, bars, and angles, for transport wagons and other military 
rolling stock, whilst best hoops for the securing of ammunition 
eases have also been ordered. A considerable order for hoops, 
estimated at 5000 tons, is said to have just been placed in the 
district on American account, and it was at first thought that 
these had reference indirectly to war service, but it is understood 
that they are destined for use in connection with the American 
cotton crop for baling purposes, 

Manufactured iron is firm and active. Hoops are quoted £10, 

strip £9, rods £10. For tube strip £9 to £9 2s. 6d, is asked. 

Puddled bars are changing hands at £6; marked bars remain 

£10. Several sheet iron makers, recognising the large trade 

which is being done by the bar iron makers, are desirous of enter- 


ing the latter industry, and are credited with the intention of 
altering portions of their works accordin 
the Monmore-lane Iron Company, 
one of its sheet iron mills into bar mills, 
quoted £9 5s. to £9 7s. 6d.; doubles, £9 10s. to £9 15s.; and 
trebles, £10 2s, 6d. to £10 5s, 


ely. Among these are 
Willenhall, which is altering 
Sheet singles are 


Galvanised corrugated sheets, 


f.o.b. Liverpool, are in good demand on Australia and India 
account at £13 10s. to £14, but the South African trade is 
stopped 
£ii, 


by the war. Good boiler plates are in request at about 
For rivet iron £9 to £9 10s, is asked, 


Pig iron is in good demand, and producers 
work on the books than they can get sine oala pment More 
is quoted 115s, to 117s. 6d.; hot air, 85s. to 90s.; partemine em 
77s. 6d.; and cinder, 68s, 6d. Both Staffordshire and ‘Mon 
brands are in excellent demand, and the furnace owne: a 
difficulty in supplying consumers with the promptness whi by 
latter desire. Northamptons are quoted 75s,, pene though ~ the 
is here and there accepted, the a is not general, se . 6d, 
chary about accepting any now business, except on the ers are 
standing that deliveries, if necessary, be made next — 
German buyers are repo! to be still inquiring for Midlgnd ola 
iron, the supply in their own country being understood to Pig 
good deal below the demand, bea 

Structural work, of steel and iron, conti ae 
demand by home and foreign railway companies, and thet 
steady stream of orders for electrical appliances and gene fi : 
machinery for lighting, telegraphic, and locomotive pt ng 
Engineers and machinists are decidedly busy, and lathes o 0 
machines, stocks and dies, drilling and lifting appliances — 
specially active request. For gas engines the demand contin cx 
very active, and hydraulic appliances of various kinds are in ee 
demand. Mining machinery is still going out in considera) 
quantities to South Africa, India, and Western Australia, and the 
new impulse lately given to coal mining in this country b: the 
advance of prices has produced a good crop of orders, ead 

Rapid progress is being made with the extensive buildin 
Hadley, near Wellington, for G. F. Milnes and Co., of Birke 
for manufacturing electric tramcars and light-railway cars, 
years ago the Nettlefold Company, employing from 600 to 700 
men, occupied the Castle Ironworks, and when it moved the 
works to South Wales the district was practically depopulated 
Now houses are being erected for the accommodation of 550 work. 
men, who will be - at the new electric car works, which 
will cost over £100,000. The company will be able to turn out 709 
or 800 cars perannum, Already sufficient orders have been booked 
to keep the men employed for over two years, 

Power has been given to the Public Works Committee to con. 
struct a bridge across the Great Western Railway at Small Heath | 
to connect Cooksey-road, Small Heath, and Montgomery-street, 
Sparkbrook. The cost of the work is estimated to be £49,000, 

Regret is expressed in Midland engineering circles at the news 
which has arrived of the death at Sydney, Australia, of Mr, P, 
B, Elwell, electrical engineer, in connection with colonial raj. 
ways, and formerly partner in the late firm of Elwell and Parker. 
of Wolverhampton, who were the first firm of electrical engineers 
in that town, and whose business was sold to the Electrical Con. 
struction Company, of Bushbury. Mr. Elwell—who leaves three 
sons and two daughters—after leaving Wolverhampton, lived for 
some time at Deanville, in France, and it was on the death of his 
wife that he took the appointment at Sydney. Mr. Elwell’s former 

rtner, Mr. Thomas Parker, is now managing director of Thomas 
-arker, Limited, electrical engineers, Wolverhampton. 

Mr. Wilfrid L. Spence, A.M.I.C.E., M.I.M.E., of the Electric 
Construction Company, has been appointed managing director of 
a new company being formed in Scotland, with the object, inter 
alia, of un ertaking the bulk supply of electricity to local autho. 
rities. Mr, Spence’s head-quarters will be in Glasgow, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The prey | strengthening in the position through- 
out the engineering and the iron and steel trades of this district to 
which reference was made last week, is being fully maintained, and 
there has been a further very general hardening up in prices, 
Amongst engineers, except that textile machinists are scarcely 
booking sufficient new work to replace the contracts running out, 
the reports I receive are for the most part to the effect that there 
is no perceptible indications of any real slackening off. Perha 
the pressure is not in all cases so great as it was early on in the 
year, but new work is being given out in ample quantity to take the 
place of orders on the books as they are completed, and certainly 
quite another twelve months of exceptional activity is gener- 
ally regarded as fully assured. Throughout the iron and 
steel trades makers and manufacturers are, with few ex- 
ceptions, in the position that they have full order books 
for the next four or five months, and this is specially the case 
with regard to most descriptions of finished material. Judging, 
however, from the fact that here and there merchants continue 
to quote low figures for delivery next year, there would seem to be 
still some element of uncertainty as to the near future, but 
apart from pure and apparently reckless speculation the present 
outlook of the market scarcely offers the most remote justifica- 
tion for anything like ‘‘ bear” operations, at any rate over the 
first half of next year, which is the period covered by some of 
the low quotations just now being given in the market. hs 

There is still very little buying in what may be termed quantities, 
but at the Manchester iron market on Tuesday the general report 
was that a good steady business is being put through, which is 
not merely the covering of hand-to-mouth requirements, but 
indicates a growing conviction amongst consumers that at any rate 
lower prices are not to be looked for just yet, and although they 
may not care to purchase very far ahead at the present high 
prices, they are anxious to cover all possible requirements for 
the immediate future, In fact, consumers, and in many cases 
merchants, are prepared to place orders in excess of what makers 
and manufacturers, in the present state of their order books, 
care to entertain, anda considerable weight of business, particu- 
larly when it comes from buyers outside their regular customers, 
is being declined. 

In pig iron there has been a very fair weight of business 
doing during the past week, and in most cases there has been a 
stiffening up in prices of from 6d, to 1s. per ton. The list « uota- 
tions for Lancashire foundry brandsremain nominally at77s. 6d., less 
2h, delivered Manchester, butlocal makers are only able to book very 
smal! quantities with new customers, and on these they are 
asking 6d. to ls. per ton above their list basis, Much the 
same remarks apply to Lincolnshire foundry brands, which are 
in most cases being quoted 1s. 6d. to 2s, per ton over the minimum 
basis, although one brand of Lincolnshire, it is reported, can still 
be bought at the basis price. The general quotations are, how- 
ever, now about 73s, to 78s. 6d., with Derbyshire foundry, which 
remains practically out of the market, quoted about 77s. 6d, to 
78s, 6d. net, delivered Manchester. Forge qualities show an 
equally strong upward tendency, and, if anything, are more diffi- 
cult to buy than foundry numbers, the local forges being just now 
very large users, and even at the advanced rates now quoted con- 
sumers are prepared to place much larger orders than makers are 
disposed to book. Nominally the minimum basis for Lénoolnsltee 
forge remains at 70s. 2d. net, delivered Warrington, but 71s. 8d. 
has been readily got, and in some instances makers are a. 
quoting 72s. 2d. net, with local brands quoted 73s. to 733. 6d., 
less 24, Both and Scoteh brands are about 1s. 
ton dearer as compared with last week. (Good foundry brands “ 
Middlesbrough, delivered by rail Manchester, are quoted —_ 
77s. 10d. to 78s, 4d. net cash, with Eglinton and Glengarnoc’ 
delivered Manchester docks, averaging 79s. to 793. 6d., an 
American pig iron about 77s, to 77s. 6d, net cash. aca) 

Throughout all sections of the finished iron trade the pee 4 
exceedingly strong; this is especially noticeable in bars, — 
the most part having already practically booked their productio 
well over the first three months of next year, and it seems — 
what extraordinary that they should hesitate about offic 7 
advancing their list basis to the prices that are just now being ae 
without difficulty in the open market, Ata meeting held a ~* : 
weeks back there was a strong feeling in favour of advent 
£9, but this was limited to £8 15s, At a further meeting held this 


week it was again urged that £9 should be fixed as the basis price, 
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put again this official advance had to be held back. In the mean- 
time makers are declining to entertain new business if under £9 

r ton, and it is only in exceptional cases that even with old 
customers they are renewing contracts at £8 17s. 6d. per ton, 
delivered Manchester district, although the official basis remains 
nominally at £8 15s. North Staffordshire bars remain at £9 per 
ton as the basis for delivery here, but in most cases makers would 
decline to sell forward or to book new business at this figure. 
Sheets and hoops remain strong at recent full quotations with a 
very fair business doing. Nutand bolt makers are also busy at 

ices. 
ag perm demand continues to be reported generally through- 
out the steel trade, and except in hematites, which are not more 
than maintaining late rates—makers, in fact, finding it difficult to 

+ the full prices they have recently been — tendency 
4 steadily upwards. Some makers of steel illets are now quotin; 
£16 12s, 6d, to £6 15s., and quite indifferent about — stee 
pars range from £8 15s, to £9, and boiler plates are quoted £9 10s. 
to £9 12s. 6d, delivered here. 

For all descriptions of manufactured metal goods there is a con- 

tinued brisk d d, especially in cc t with engineers’ 
requirements, and for locomotive and boiler fittings, but the list 
rates, although exceedingly strong, remain without quotable 
hange. 
connection with wood-working machinery, I came across, at an 
exhibition in Manchester, an ingeniously-designed tool that is 
being introduced by Messrs. Crowley and Duxbury, of Middleton. 
This machine has been specially designed for trenching, circular 
moulding, and slot mortising, but is equally serviceable for all 
kinds of straight moulding usually done on an ordinary wall or 
other spindle, One feature of the machine is a circular table, on 
which the work is clamped in such a manner that there is no 
necessity for the operator placing his hands near the cutter, and 
thus risk of accident is minimised ; it can be given a sliding 
motion when doing straight work, and a circular motion for circular 
operations. Special stop devices are introduced to control the 
motion of this table when doing circular, straight, or taper 
work respectively, and a stop arrangement is provided to regulate 
the cut, so that in repetition work a uniform depth of mould is 
secured, Pulleys of different speeds, and a specially-designed re- 
versing gear to prevent cutting against the grain are also notice- 
able features in this modern type of wood-working machine. 

Except that for house-fire qualities the demand has slackened 
cff, and here and there the output is just now in excess of re- 
quirements, the position generally throughout the coal trade 
remains practically unchanged, All descriptions of fuel for iron- 
making, steam, and engine purposes continue in pressing request, 
with many collieries short o' sore to meet the wants of their 
customers, and prices steadily hardening, but remaining for the 
present without urther official advance, 

A steadily increasing demand for shipment is reported, and with 
supplies not offering at all freely at the ports, owing to the 
general pressure of the inland demand, prices are tending upwards, 
ordinary steam coals delivered at the ports on the Mersey not 
now being quoted under 10s, 6d. to 11s. per ton, and the latter 
figure representing more nearly the average price. 

For all descriptions of coke an exceptionally active demand con- 
tinues to be reported which is in excess of the production. 
There is still no official advance in prices, but these are unques- 
tionably hardening where new business comes forward. At the 
ovens, foundry cokes are very firm at 26s, to 27s, as the minimum, 
and 20s, to 22s, is being got for furnace cokes, 

Barrow.—The demand for hematite pig iron is very fully 
maintained, and the market is decidedly firm, as very little iron 
is on sale for early delivery. Makers are very fully sold forward, 
and have put an extra furnace in blast during the week, making 
forty-seven furnaces in blast, as a with forty in the cor- 
responding week of last year. akers have increased their 
prices, and are quoting 77s, to 80s. per ton for mixed Bessemer 
numbers, net f.o.b,, and some makers will not sell except at the 
higher figure. Warrant iron is in good demand at 76s, net cash 
sellers, 75s. 1ld. buyers, Prospects are that higher prices will 
soon be asked for warrant iron, as supplies of iron, in addition 
to the make of the furnaces, can only obtained from warrant 
stores, makers having at present no stocks of iron to dispose of. 
During the week warrant stocks have been reduced by 2127 tons, 
and now stand at 228,924 tons, or 52,945 tons increase since the 
beginning of the year, 

Iron ore is in fuller demand and in fuller su ply. Raisers are 
selling larger parcels of ordinary ry sorts, which are quoted at 
lds, 6d, per ton net at mines, it descriptions are quoted at 
18s, per ton, and orders are difficult to place for ordinary sorts. 
The trade in Spanish iron ore is very full, and imports are con- 
siderable both at Furness and West Cumberland ports. Prices 
are steady at 18s, per ton delivered. 

The steel trade is very actively employed, and makers are very 
fully sold forward, while the demand seems to be increasing on 
every hand. Heavy steel rails are in good request at £6 15s, per 
ton firm, the demand having strengthened on home, colonial, and 
Indian account during the past few days. Light rails are in good 
demand, and tram sections are in full inquiry. Shipping material 
1s In active request, and orders are of fuller volume than of late. 
Business is very largely held. Hoops, tin bars, billets, armoured 
hoops, merchant steel, and general heavy forgings are in very full 
demand, and prices are steady and firm. Prospects in the steel 
trade have improved connidenabie of late, 

_ Coal and coke are in very full demand, and business is improv- 
ing ; indeed, orders are so full that collieries cannot fulfil the 
demand, Prices are distinctly firm and high, 

Shipping is much more actively employed than of late. The 
exports of pig iron last week were 15,683 tons, and of steel, 
14,226 tons, showing an increase of 5035 tons of pig iron and 9119 
tons of steel, , rhe total shipments this year up to date have 
ng since the nning of the year o 379 tons o 
Pig iron, and 37,678 tons of steel 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE pits in the South Yorkshire colliery district are working re- 
iene well, full six days being given in many cases, 
: though In some instances as much coal is brought to bank in five 
as insix, In fact, the coalowners continue to complain that 

. men are eM using their higher wagesin order to give them- 
Selves more holidays, The miners’ officials meet this complaint by 
saying that those who “play” in bad times are those who “ play” 
nr but this argument can scarcely cover the whole of the com- 
plaints which are made in the various colliery districts. There is 
pa | strong impression abroad that the additional 5 per cent, 
He ed for by the miners’ officials will be conceded. It is rather a 
jeg call, following so close upon the 24 per cent. and consider- 
~ the advanced prices of all kinds of colliery stores, but the 
= 1c view is that the coalowners will not be disposed to risk any 
t ope even for the sake of 5 per cent, being put upon the top 
rd per cent., provided they can get an extension of the Rose- 
pe. . “rangement following the coal war of 1893, House 
bes tl now in a very brisk demand, the advanced prices 
both Wy Imposed being readily paid, and large orders placed 

3 in London and the provinces, 
cum in merchants’ hands are by no means large, and these are 
a n to be inadequate as November approaches, when a further 

ance may be looked for. Silkstones, in the best qualities, make 


Steam coal is not quite so | 
“ L t argely called for, the export season now 
py Kena For the inland trade the demand pcr sc good, and 
* tonnage is being sent to Hull and other ports, Values con- 


tinue firm, Barnsley hards making 9s. 6d. to 103. 6d. per ton; 
seconds, from 9s, per ton. Gas coal is being largely delivered on 
contract account. Engine fuel is as brisk as ever, more particu- 
larly in the manufacturing centres of Yorkshire and Lancashire, 
Engine nuts are 8s, to 8s. 6d. per ton ; screened slack, from 6s. 6d. 

r ton; pit slack, from 4s, 6d. per ton, purchasers who require 
immediate deliveries having to give alittle more. Blast furnace 
coke has kept steady at the high prices recently ruling, 17s. to 20s. 

rton. A meeting of those connected with coke for steel smelt- 
ing was held at Sheffield on Tuesday, when a further advance was 
decided upon to the extent of 2s, 6d. per ton, bringing the price 
up to 25s, per ton, at depots or coke ovens. 

In iron and steel the tendency is still upward, and with the 
rising values of other materials required in the manufacture of 
steel, quotations have again beenadvanced. The inland price now 
asked for Bessemer billets, of guaranteed temper suitable for the 
Sheffield trades, is £7 15s. per ton; for mild Siemens steel, 
£8 103, per ton, these quotations marking an advance in each case 
of 10s, per ton for large quantities, and for smaller supplies an 
advance of 15s, per ton is insisted upon. Makers say that quota- 
tions must go up still higher, as the cost of production kee 
steadily increasing. Pig iron is in very active demand, the supply 
being inadequate to what the market requires. As the output in 
America is unequal to the needs of the American manufacturers, 
there is some fear that supplies may be sought on this side even 
to a greater extent than at present. If that is the case, the 
prices are certain to spring up considerably. At present, hema- 
tites may be quoted at from 88s, to 90s., West Coast being very 
little above the rates pee for East Coast. Common forge iron 
is at 67s, 6d. per ton, delivered in Sheffield. 

At the East-end establishments, in military, marine, and railway 
material, the machinery is being run to its utmost capacity. 
Reference has already been made to the enterprising extensions 
in course of progress in the armour-plate mills and adjoining shops. 
These may now be said to be completed, with the result that the 
Sheffield manufacturers are able to increase their output. Sir 
William White and several of the Admiralty officials have recently 
been over the works, and they had an opportunity of seeing how 
satisfactorily local firms have met the needs of the Department. 
Deliveries are being pressed for, and further orders for armour are 
quietly placed from time to time. It is quite evident that the 
military plant now so remarkably extended will be fully employed 
for along time. All kinds of heavy forgings, particularly those 
required for battleships and cruisers, as well as for large mercan- 
tile steamers, are being more freely ordered than ever, several 
firms having a good year’s work in hand, Although the home 
railway companies are stated to be ordering less freely than last 
year, owing to the higher prices now required, there is still suffi- 
cient work in hand to keep all the departments active, the foreign 
contracts being exceptionally heavy. Wagon builders have rarely 
had a better time, 

The sudden death is reported from Vienna of Mr. Albert Bohler, 
the head of the firm of Bohler Bros, and Co., Styrian Steel Works, 
Sheffield. Mr. Bohler was a prominent member of the Austrian 
iron and steel industries, and a well-known figure in Vienna 
society, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


SINCE last report an active business has been done in all branches 
of the iron and steel industries, and buyers are still so pressing 
that much more could be transacted if producers were in a 
position to accept—or rather to execute—the orders. The fact is 
that consumers have been holding back, but find that the 
probability of lower prices during the winter season is not good, 
they are strongly endeavouring to place orders without further 
delay, and during the last few days there has been quite a 
plethora, More especially has this been noticeable in Cleveland 
pig iron, the makers of which have received many inquiries for 
iron to be delivered over the first half of next em and in some 
cases over the whole of 1900, some of the lots being for 20,000 to 
30,000 tons, chiefly on continental account, and buyers are willing 
to pay within ls. of the present prompt price. It is not usual to 
buy at this season for spring delivery, much less for the whole 
year, but evidently consumers have come to the conclusion that 
they will probably do worse for themselves if they wait longer, 
seeing that the general opinion is that a higher range of prices 
will rule next year than toe been reported during the present 
year. Makers are not at all in a hurry to sell for delivery much 
ahead, for in the first place they think they can do better by 
waiting, and in the next they are uncertain as to what the cost of 
production may be, especially after the end of the first quarter of 
next year, for prices of labour and of all kinds of materials are 
rapidly advancing. 

he warrant market has been very unsettled this week, con- 
sequent on the war news; but this has not affected the general 
market, the makers being well enough sold ahead to be inde- 
pendent for a time of the changes in the values of warrants. Still, 
a — figure has been offered for Middlesbrough warrants than 
has been reported since the end of July, 70s. 34d. cash being the 
rate on Monday; but on Tuesday the price dropped back to 
68s. 104d., not because of any change in the condition or prospects 
of trade, but because of politica! intelligence, which was not 
confirmed on Wednesday, and prices recovered from the relapse. 
The leading makers have been quoting 70s, per ton for early f.o.b. 
deliveries of No, 3 Cleveland eM B. pig iron ; but 69s, 9d. has 
been the more general figure, and this has been paid. No. 4 
Cleveland foundry pig iron has all the week been quoted at 68s.; 
but it was not paid till Wednesday, when some fair contracts 
were placed at it. Grey forge was quoted at 66s. 6d., 
and mottled at 66s.; but only small quantities could be 
offered, for very little is made. Naturally when producers 
can get such good prices for No. 3, they make as little 
of the lower qualities as they possibly can, and the 


pmanager whose furnaces are producing an undue proportion of 


them has a ‘‘bad quarter of an hour” with his principals. It 
costs practically the same to produce the lower qualities as to 
make No, 3, but No, 4 foundry now realises 1s, 9d. less, and grey 
3s, 3d, less, 

ematite pig iron in this district is very scarce, and has been 
substantially advanced this week. Last week 76s. would be taken 
for mixed numbers, but this week 80s, has been paid, and 78s, 
has been given for delivery over the whole of next year. The 
fact is, the supply is considerably short of the demand, and pro- 
ducers can dictate their own terms, as there are no warrants to 
compete with them. It is true there are 12,953 tons in Connal’s 
stores, but the holders thereof are not prepared to sell at present, 
seeing that the chances of their realising more are excellent. 
Since the 12th inst. not a ton of hematite pig iron has been taken 
out of Connal’s stores, and only 1200 tons during the whole 
month, East Coast hematite pig iron is nox iearer than West 
Coast, and the latter is being sent more fully to Sheffield, while 
less Middlesbrough hematite is going, but there is such a heavy 
local consumption that this matter does not trouble the makers of 
the latter. Strong efforts are being made by the iron ore merchants 
to ~~ more fully by the good times. They have not done very 
well of late because freights have gone against them, as also have 
prices on the other side, so that a good many of their contracts 
with consumers have had to be completed at a loss. Trade 
promises so well for 1900 that they cannot see why higher prices 
should not be paid for ore. Some of them, therefore, have put up 
their quotation for Rubio delivered at the wharves in this district 
to 20s. per ton, but as yet buyers have not seen their way to pay 
more than 18s, 6d, 

Exports of pig iron from the Cleveland district this month are 
satisfactory, for they exceed those of any previous October, except 
that of 1897, There is naturally a large decline in the deliveries 
to Scotland, because Cleveland iron now would be dearer to the 


Scotch founder than Scotch iron. This month’s shipments from 
this district to Scotland are the smallest that have been recorded 
in any month for several years. Last month’s deliveries were 
poor, but this month’s are 20 per cent. less, As, however, the 
exports to the Continent are very much better—in fact, they are 
nearly double the quantity sent in October last year—the total 
shipments are considerably better than those of the corresponding 
month last year, and a better price can be got for what is sent to 
the Continent than if it were despatched to Scotland. The 
quantity exported this month has been 93,391 tons, as com 

with 90,803 tons last month, and 65,605 tons in October, 1898, to 
25th. The stock of Cleveland pig iron in Connal’s stores continues 
to decrease, the quantity held on 25th being 84,808 tons, a 
reduction for the month of 9322 tons. 

The manufactured iron and steel industries were never in a more 
active condition than they are at present, and if the ae of pro- 
duction could be considerably enlarged, it would not be difficult to 
keep the works fully going. Just now the demand is described as 
too good, for manufacturers are a long way from satisfying it. 
Advance in prices do not seem in the least to check buying, and 
where it is a necessity that delivery should be early 2s. 6d. to 5s. 

r ton more than the regular market prices are given ; indeed, 
in some cases even 10s, more has been paid. Plates and angles 
have been advanced in value this week, the former by 5s. per 
ton, and the latter by 2s. 6d., after a similar rise last week. 
Thus steel ship plates are at £7 17s, 6d.; steel boiler plates at 
£9 2s, 6d.; iron ship plates at £7 15s.; iron and steel ship angles 
at £7 12s. 6d. per ton, less 24 per cent. f.o.t. where delivery is 
not early. Common iron bars are at £8, and best bars £8 10s., 
less 23 per cent., but 2s. 6d. above these figures is frequently paid 
where delivery this year is needed. Packing iron cannot be had 
under £7 53, A marked improvement in business is reported by 
rail makers, the recent lull in demand having given place to con- 
siderable briskness, and good orders have been booked on home as 
well as export account. Consumers who have been holding off in 
the hope of easier prices have now come to the conclusion that 

rices are not likely to decline, but are tending the other way. 
This being so, they are strong buyers. For heavy steel rails, 
£6 15s. net at works is the regular figure. Light iron rails are 
quoted at £7 15s., and £8 has been paid. Steel railway sleepers 
are about £7 15s, at works, 

The death took place on Sunday, at the age of forty-nine years, 
of Mr. Francis Sanderson, of Stockton, a gentleman well known 
for many years in the iron and steel industries of the North of 
England as the secretary of the Moor Steel and Iron Company, 
which position he held for over twenty years. He commenced his 
business career with Messrs, William Whitwell and Co., Thornaby 
Ironworks, Thornaby-on-Tees ; afterwards he was connected with 
the Erimus Iron Company, Thornaby ; then with Messrs. Thomas 
Vaughan and Co., at Middlesbrough. He was appointed to the 
secretaryship of the Moor Company in 1879, and when this year 
this concern was amalgamated with the Stockton Malleable [ron 
Company and the West Hartlepool Stee! and Iron Company, as 
the Routh Durham Steel and Iron Company, Limited, he was 
appointed joint secretary, with Mr. Sladdenas his colleague. The 
death is also announced at Darlington of Mr. James Cudworth at 
the age of eighty years. He was a native of Darlington, and was 
at one time on the engineering staff of the Great North of England 
Railway—afterwards the North-Eastern ; afterwards and for many 
years he was locomotive superintendent of the South-Eastern 
Railway. 

The coal trade has shown a good deal of improvement this 
week in all branches, and now is considerably brisker than is 
usual even at this period of the year, the large orders given 
out on behalf of the Admiralty in this and other districts 
having contributed a good deal towards this. On continental 
account buying has also been strong, large contracts being 
given out for next year’s execution. The requirements abroad 
are expected to beeven more in excess of the native supply than 
they have been this year, and prospects for 1900 are accounted 
exceedingly good. All prices are higher than last week, best 
steam being raised to 11s, 6d. per ton f.o.b.; indeed, most coals— 
gas, coking, and bunkering—are quoted at that figure, which 
shows substantial advances for each this month. Both gas and 
coking coals are in brisk demand for the Continent. For blast 
furnace coke 21s, 9d. per ton has to be paid, delivered at the 
furnaces, and for foundry coke, 23s. to 25s. per ton f.o.b. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market opened pretty strongly this week, 
and for a couple of days there was a fair demand for warrants, 
The success of our arms in South Africa affected the market 
favourably, in sympathy with the improved condition of the stock 
markets. There has since, however, been rather a slackening in 
the market, and the best prices have not been maintained. 
Business has been done in Scotch warrants between 71s, 4d. and 
70s. 6d. cash, and 71s, 9d. and 71s. one month. There has been a 
comparatively small business in ordinary Cleveland iron, which 
has sold from 70s. 2d. to 69s. cash, and 70s. 9d. to 69s, 8d. one 
month. Transactions have taken place in Cumberland hematite 
warrants from 76s. 84d. to 75s, 1ld. cash, 76s. for delivery in 
sixteen days, and from 77s. 1d. to 763, 4d. one month. There has 
been rather more speculative buying in the warrant market, which 
is understood to have been influenced quite as much by the good 
shipments as by the causes indicated above. 

rices of Scotch makers’ iron are as follows :—Govan, f.o.b. at 
Glasgow, No. 1, 71s. 6d.; No, 3, 71s.; Carnbroe and Wishaw, 
Nos. 1, 76s.; Nos. 3, 72s.; Clyde, No, 1, 8ls.; No. 3, 76s.; Calder, 
No. 1, 81s. 6d.; No. 3, 77s.; Gartsherrie, No. 1, 82s. 6d.; No. 3, 
77s. 6d.; Summerlee, No. 1, 83s,; No. 3, 78s.; Coltness, No. 1, 
88s.; No. 3, 80s.; Glengarnock at Ardrossan, No. 1, 81s.; No. 3, 
74s.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos. 1, 77s, 6d.; Nos, 3, 75s.; Shotts at Leith, No. 1, 83s. 6d.; 
No. 3, 78s.; Carron at Grangemouth, No. 1, 82s.; No. 3, 77s. per 
ton. 


Since last report an additional furnace has been put in blast in 
Scotland, and there are now 83 in operation, compared with 82 at 
this time last year. Of the total 40 are producing ordinary pig 
iron, 39 hematite, and four basic iron. 

The heavy consumption of pig iron at home, together with the 
increased shipments, have continued to tell on the stocks, and the 
stock in the Glasgow warrant stores has been reduced in the course 
of the past six days by 2789 tons, and now amounts in the aggre- 
gate to 282,080 tons, showing a reduction since the beginning of 
the year of 34,427 tons, 

There is a good and steady demand for Scotch +hematite pigs, 
which are quoted by merchants 82s. 6d. per ton for delivery in 
railway trucks at the steel works. 

The shipments of pig iron from Sccttish ports in the past week 
have been 5487 tons, compared with 3241 in the corresponding 
week of last year. 

The finished iron and steel trades show scarcely any feature of 
novelty, At all the works there is good employment, and most of 
them are very by With reference to fresh orders, it is under- 
stood that in the last week or two some difficulty has been ex- 
perienced in arranging new contracts for steel. An impression 
seemed to be taking possession of the minds of those having such 
work to give out, that they should now be able to place their 
orders on somewhat easier terms than those recently prevailing. 
No doubt there has been some disarrangement of business, and 
the state of affairs at the Cape has not told favourably on the 
manufacturing branches of the trade, but makers are not in a 
— just now to make any material concessions as to prices. 

e reason of this is that they have to pay full rates for 
the raw material ; indeed, while there has been some irregularity 
in the warrant market, the makers of hematite pigs have lately 
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raised their prices 6d. to 1s. per ton. It is therefore impossible 
for the steel makers to cheapen. their products at the moment. 
Several good contracts are reported to have been placed with 
Clyde shipbuilders and engineers, and probably these may help 
to strengthen the tone of the steel trade. The finished iron 
branch is well employed. 

The ironfounding and engineering trades are well supplied with 
work, Engineers and boilermakers are very busy. The locomotive 
works have been doing well, and marine engineers have their books 
well filled. There is great activity in the ironmongery branches 
of the foundry trades, both in the Glasgow and Falkirk districts ; 
but competition is becoming very keen, and with the, at least, 
temporary loss of the South African trade, makers are not without 
some anxiety as to the future. 

The coal trade continues active ; and indeed the tone this week 
has, if anything, been rather firmer, It is true that the warrant 
shipments are not quite up to the mark. The aggregate clear- 
ances from Scottish ports in the past week were 178,760 tons, 
compared with 194,817 tons in the preceding week, and 
166,986 tons in the corresponding week of last year; but 
this falling off is considered only temporary, due to a scarcity of 
handy tonnage, and the demand for export is very encouraging. 
The Government has been taking up large quantities of Welsh and 
other coals, and the coalmasters in this district have been profiting 
by this fact both directly and indirectly. It is reported that the 
best ell coal has been sold in the Glasgow market at 10s. 6d. per 
ton f.o.b, for delivery over the whole of next year. The demand 
for shipment to the Continent is coming away very well. Main 
coal is quoted f.o.b. at Glasgow, 9s.; steam, 10s. to 103. 3d.; ell, 
10s. to 10s. 6d.; splint, 10s. 3d. to 103, 6d. per ton. Business has 
been done in Glasgow market from 18s. 3d. to 18s. 9d. cost, 
freight, and insurance for shipment of coal to Genoa next year. 
These prices are about ls, per ton higher than those of the current 
year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Mr. D, A. THOMAS has unquestionably a thorough knowledge 
of the Welsh coal trade and a keen insight into the possibilities, 
and upon this at all events his opinions carry force. He is quoted 
this week as predicting toa friend a burst of prosperity in the 
Welsh coal trade of the future. ‘‘It has not,” he states, ‘‘ been 
so healthy for many years,” and he expects that by next year 
there will be an advance in wages to the extent of 40 to 50 per 
cent, 

Speaking to one of the principal colliery managers, this gentle- 
man regarded the trade as sound and good, and labour questions 
were not so troublesome, but, he added, ‘‘the great difficulty is 
getting the men to work regularly. They find that by working 
four or five days a week they earn enough money for ordi- 
nary needs, and they stay away a day ortwo. It isa common 
occurrence for forty or fifty men to be absent from a certain pit. 
Hence the loss to colliery owner, lessened output, buyers cannot 
get so much coal as they need, and vessels leave the port in 
ballast,” 

The grave question now in front is the settlement, or not, with 
with the enginemen, fitters, &c. There is a disposition to arrange 
peacefully, but one point is a difficult one to settle—the hours of 
work. Men demand eight hours daily, which would be equivalent 
to a 50 per cent. advance. In some cases, as in the management 
of winding engines, there is admittedly skill and care required ; 
but there are some sections of the employés whose duties are light, 
such as lads of sixteen, with a little training, could accomplish. 

In addition to a large general demand for steam coal, which has 
also told well on dry coals, the war is giving an impulse. It is 
stated that twenty steamers, with a carrying capacity of 50,000 
tons, have been chartered by Government at Cardiff. Coal 
tramps laden for Cape Town are leaving daily, and the increased 
naval movements may be expected to lead to increased demands, 
It was reported this week on ‘Change, Cardiff, that shipments 
were unexceptionally heavy, and that best and second steam were 
scarce ; that the output at the chief collieries was barely sufficient 
to) cover the increased requirements of the Admiralty and 
deliveries on contract account. Swansea coal trade is brisk, and 
the last week’s shipments were 7000 tons in excess of the correspond- 
ing week. Newport also is coming up to its old figures, Last 
week it despatched close upon 80,000 tons foreign and coastwise. 

This week it was stated in Cardiff that the Orient line require- 
ments will be obtained from Cardiff. These will amount to 
40,000 tenssteam. The contract wassecured by Dinham, Francis, 
and Co., London Coal Exchange. Coa! specified, Lewis, Merthyr. 

Mid-week the coal market at Cardiff was in an excited state, 
and some fancy prices, as much as lds, 6d., were realised for best 
steam in order to complete urgent cargoes, There was a strong 
demand also for dry coals, and for Monmouthshire. House coals 
were reported as getting into the winter rut, and gas coals advanc- 
ing. Small steams are decidedly looking up, and it was stated on 
‘Change that inquiries for next year were numerous, and that 
business had been done at 7s, 3d. to 8s, 7d. per ton, according to 
quality. 

Closing prices, it will be seen, show a distinct advance all round. 
Cardiff quotations :—Best steam, 14s. 6d. to 15s; seconds, 13s, 3d. 
to l4s, 3d.; drys, 13s. to 13s. 9d.; best Monmouthshire for Cardiff 
shipment, 13s, to 13s, 3d.; seconds, 12s. to 12s. 3d.; best steam 
smalis, 8s, 9d. to 9s.; best seconds, 7s. 9d. to 8s, 3d.; inferior 
sorts, 7s. to 7s, 6d.; best house, 14s. to 14s. 6d.; No. 3 Rhondda, 
13s, 6d. to 13s. 9d.; brush, 11s, 9d. to 12s.; small, 10s. 6d. to 
10s. 9d.; No, 2 Rhondda, 11s. 9d. to 12s,; through, 9s. 6d. to 10s.; 
small, 8s. to 8s, 9d. No. 2 Rhondda is noticeable for its marked 
advance. 

Swansea prices :—Anthracite, 14s, 6d. to 15s.; seconds, 12s, 6d. 
to 13s, 6d.; ordinary large, lls. to 11s. 6d.; small rubbly culm, 
5s. 6d. to 5s, 9d.; steam, 12s, 6d. to 13s. 6d.; seconds, 11s. 6d. to 
12s.; bunkers, 10s. to 10s. 6d.; small, 8s. 6d. to 93.; house, No. 3 
Rhondda, 13s, to 13s, 6d.; No. 2 Rhondda, Ils, 6d. to 123. 3d.; 
through, 10s, to 10s. 6d.; small, 8s, 6d. to 93., all delivered 
Swansea f.o.b., cash 30 days less 25. 

Patent fuel is expected to move up. The demand is good at all 

rts. Swansea prices, 12s, 6d. to 13s.; Cardiff, 13s. 3d. to 14s, 

here is no falling off in coke, and the collection of coke trucks at 
leading ironworks is an interesting one as showing the variety of 
sources from whence supplies are obtained, and the number of 
increased makers. Cardiff prices this week are 24s, to 25s.; 
furnace foundry, 27s. to 30s.; and special, 32s., a distinct advance 
for best brands. Swansea figures :—Furnace, 23s, to 24s.; foundry, 
25s, to 27s, 6d.; pitwood, 19s. to 19s, 6d., into truck Swansea, 
Cardiff prices, 17s. 6d. to 17s. 9d. 

Notwithstanding that the leading steel works hold large stocks 
of ore, there has been no falling off in consignments, Ebbw Vale 
has been particularly brisk, in one day receiving 4000 tons from 
Bilbao. Cyfarthfa from Decido, and Dowlais from Bilbao, are 
importing well. A return journey from Newport last week was 
compused of 500 tons steel rails, Ore from Santander and 
Marbella has also come in, Swansea receiving nearly 6000 tons, 
Pig iron imports have also been large from Millom, Workington, 
Ulverstone, Harrington, and other destinations, Newport receiving 
over 900 tons, and Swansea 867 tons, 

The war has told on the producing department of several works, 
men not having been too plentiful before, and now large numbers 
have obeyed the notice to the reserves. Dowlais, I hear, feels the 
war in this way, and also in another. A large order for rails to 
Rhodesia is being worked off, but delivery cannot at present be 
completed, and so the work is suspended for other orders. 

The rush of business in all departments of the iron and steel 
trades is very noticeable ; but I am afraid that water supplies are 
troubling again. At Llanelly several works have been hampered, 
and I note on the hills extreme economy is being used. There is 
a little lull in the make of steel rails foreign, on account of the 


war ; and increased attention is being given for the time to tin 
and merchant bar, billets, &c. Makers in many parts fail to keep 
up a sufficient output of steel bar. In the Swansea Valley last 
week the make of steel was temporarily lessened, two furnaces 
being out for repairs at Wright and Butler’s, Landore. 
Mannesmann works are in full drive, blast furnaces 
and coke banks doing well, and all foundries busy. In 
the Neath district there is a labour movement amongst 
moulders, which seems to be spreading, Port Talbot men 
threatening to put in notices. They demand an advance to 32s, 
Patternmakers are also restive, and are putting in claims for 
37s. 6d. The strike continues. Another illustration of the folly 
of strikes has been given by the hauliers at Llanglwnech, who 
have just resumed work on old conditions after seven weeks’ 
strike, In the tin-plate trade most works are well placed, and 
there is unabated vigour. In this industry the war is also 
telling ; the supply of tin-plates for canning to South Africa is 
certain to be abnormally large. The tone of the trade is good. 
The cold roll difficulty has been arrested, and the boys and 
wheelers will get 10 to 20 per cent. advance. The Conciliation 
Board may be expected to meet any difficulty, the owners’ 
representatives having had plenary power given to deal with 
any question up to January next. Shipments of tin-plates last 
week were 43,777 boxes; received from works, 55,479 boxes ; 
present stock, 209,826 boxes. Vessels are loading for New York, 
Russia, and Mediterranean ports. 

It was reported on Change, Swansea, mid-week, that an 
unusually large business had been transacted in pig iron, both for 
shipment and inland. Prices are going up steadily in conse- 
quence. Scotch shows an advance of 1s., Middlesbrough 7d., and 
hematite 1s. 6d. Latest quotations are as follows :—Glasgow 
warrants, 70s. 104d., 702. 9d., 71s. to 703. 1ld., cash buyers; 
Middlesbrough, No. 3, 69s. 54d., other numbers in proportion ; 
hematite warrants, 76s. 4d., 76s. 14d., to 76s. 44d. for mixed 
numbers. Cumberland according to brand. Welsh hematite, 
1, 2, 3, 82s. 6d.; Welsh bars, £8 15s. to £9 ; angles at usual extras 
f.o.t.; sheet, iron and steel, £915s. to£10s.; steel rail, heavy, £6 10s. 
to £6 lis.; light, £7 10s. to £8 ; sleepers, &c., according to section 
and specification. Bessemer steel tln-plate bars, £6 5s.; Siemens 
best, £6 7s. 5d. Tin-plates: Bessemer steel cokes, 15s. 6d. to 
15s, 9d.; Siemens, 15s, 9d. to 16s.; ternes per double box, 28 by 20C., 
28s., 29s. to 32s. 6d.; best charcoal, 15s, 6d., 16s. 6d. to 17s. 6d. 
Big sheets for galvanising, 6ft. by 3ft. by 30g. per ton f.o.t., 
£12 10s. to £13s. 10s.; finished black plate £12 to £12 10s.; 
Canadas, £10 to £10 2s. 6d.; block tin, £141; spelter, £22; 
copper, Chilli bars, £73s. 15s. to £74; lead, £16 103.; silver, 
262d. per ounce. 

Iron ores, Tafna, 16s. 6d.; Rubio, 17s, 6d. ex-ship. Cardiff 
slightly different: Tafna, 15s. 9d. to 16s.; Rubio, 16s. 9d. to 17s. 

The various spelter works in the Swansea, Morriston, and Llan- 
samlet districts, are in full employment. 

A large shipment of bar copper has taken place to Baltimore. 

The war has brought to light the fact that Welsh tin-platers 
from the Swansea and Llanelly districts are stationed at Durban 
and Kimberley, so that America has not been the only country 
to benefit from the training of Welsh workmen, 

Briton Ferry is not going to remain in the rear with all the 
port improvement going on along the Welsh coast. The dock 
and basin having been well dredged, a coal tip on the most recent 
lines is being erected. This will be something towards meeting 
the increasing tonnage that comes to the port. In this district 
also the moulders are restive. The output of hematite con- 
tinues very satisfactory, and the demand is good. The make of 
tin bar at the Albion and Briton Ferry works is quite up to the 
average, and all the tin-plate works are turning out well. 

At Port Talbot a strike is imminent amongst the railway men. 
On Sunday last there was a large meeting held, and direct en- 
couragement given by some of the speakers to forcible antago- 
nism, The general secretary of their Union was empowered to 
say ‘‘that all members, irrespective of length of membership, 
would receive full benefits, which in some instances would be more 
than the wages some of them were receiving.” 

After this it will not surprise any one to learn that at the con- 
clusion it was unanimously resolved ‘‘ that the general secretary 
be instructed to tender the men’s notices at once, and that an 
appeal be made for the moral support of the Miners’ Federation, 
Dockers’ Union, and other labour organisations.” 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is much firmness shown in all the iron trades, but though 
activity is fully maintained, and will remain brisk throughout the 
remainder of the year, owing to heavy orders that have been 
booked for immediate and forward delivery, yet the tone in some 
departments has been just a little less animated, and the number 
of contracts received has not been quite so large this week as 
last. From Rheinland-Westphalia and from Silesia most satis- 
factory accounts are coming in concerning employment at the 
blast furnace works ; demand for all sorts of crude iron is lively. 
In Silesia forge pig is now realising M. 75 to 75°50 per cent., and 
foundry pig stands on M. 85 p.t.; both consumers and dealers are 
purchasing freely at these rates, 

The total production of pig iron in Germany, including Luxem- 
burg, is statistically stated to have been for September of present 
year 661,068 t., of which 128,042 t. were forge pig and spiegeleisen, 
38,830 t. Bessemer, 369,063 t. basic, and 125,133 t. foundry pig. 

Production in August of present year was 681,651 t.; in Septem- 
ber, 1898, 614,417 t. were produced, and during the period from 
January Ist to September 30th, 1899, output of pig iron amounted 
to 6,028,577 t., against 5,450,595 t. for the corresponding period in 
the year before, 

Malleable iron and the various articles cf finished iron could not 
possibly be in better request than they are at present, but there 
is nothing new or of special importance to be told in connection 
with these branches of the iron trade. The business done on 
foreign account is but moderately active. From Silesia a fair 
export is beginning to be done to Denmark, and a better trade 
might be done to Russia and to the Danubian districts, for though 
prices in these parts are lower than those quoted in Germany, 
Silesian ironmasters would find it pretty easy to sell largely to the 
above-named countries, only they do not, it appears, care for an 
extended foreign business just now, a good many of them being 
hardly able to satisfy inland consumers, 

A very strong tone is maintained throughout the coal trade in 
Germany, demand being exceptionally good for engine as well as 
house coal. 

In Austria the position of the iron industry remains pretty 
favourable on the whole, only the continued underquoting of the 
Hungarian works prevents the Austrian makers pr dealers from 
getting all the profit they might derive from the present improved 
state of affairs. In Hungary the iron market is in a state of 
extreme dulness or stagnation almost ; bars are entirely neglected, 
and so one large mill has resolved to produce girders instead, but 
there is very little chance of finding a good market for them in 
Hungary, where the building departments are weakly employed, 
and so they will have to try and sell them in Austria. There has 
already been talk of the Austrian girder convention contemplating 
a reduction in their prices in case the Hungarian works should 
continue to underquote. 

Demand for coal and coke increases in Austria ; the sugar mills 
begin to cover their requirements, and many other mills and 
factories are also putting in large stores. Consumption is, on the 
whole, higher than output; and so it has happened that here and 
there orders given out by dealers had to be refused. In the 
Bohemian brown coal districts, the insufficient number of load 
wagons has caused considerable inconvenience lately, and last 
week a restriction in output has in some instances been the conse- 
quence, Raw and manufactured iron meets with a continued 


exceptionally good demand in Belgium ; consumption is, ; 
cases, in excess of the output, and the tendency Me phd ae 
very firm. In the Belgian coal trade business is full and cole 
tory. Prices are considered remunerative, 

The French iron and steel industries are very actively emplo d 
There is much life stirring in the building and engisent . 
branches, and the inquiry this week and last has been more “ 
ing than ever. The French coal trade has likewise been inipeovine 
in branches, ng 

Statistic figures state value of general import to Fran ‘ 
the first nine months of present to 3,144 
against 3,417,363,000f. for the corresponding period ‘last year, 
Value of export, on the other hand, rose from 2,514,342 000F, 
last year to 2,840,031,000f. this year. 

The German coal trade shows more briskness from week to week 
but the difficulty to secure supplies is likewise increasing, The 
prices for coal and coke for April, 1900, have now been fixed, and no 
considerably higher than those for last year, but there isan abund- 
ance of orders nevertheless, Latest quotations are, for best steam 
coal, M, 1 to 16 p.t.; anthracite, M. 19°50 to 21p.t.; blast furnace 
coke, M. 150 to feo p.t. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 20th, 

THE badly oversold condition of the iron and steel markets of 
the country gives a dull appearance to things. Consumption, how- 
ever, is greater than ever, and consumptive requirements are on the 
increase, A great many buyers who two months ago endeavoured 
to place contracts are now in the market trying to protect them. 
selves, but are meeting with very little success because of the un- 
willingness of so many makers of pig iron or finished material to 
contract sofar ahead. It isstated that 75 per cent. of the furnace 
capacity is sold up toJune, 1900 ; be this as it may, it is certain that 
blast furnaces throughout the country are sold very far ahead, and 
their managers are unwilling to go much farther at present. There 
are rumours of a reaction in iron, and the possibilities of such a result 
are being watched very closely indeed. Nothing has yet occurred 
upon which to base an intelligent opinion. The Carnegies are 
making haste to start their two new furnaces of 1000 tons per day 
capacity each. Rumours are rife that three to four other big blast 
furnaces will be undertaken by other corporations. he fact is, 
that pig iron-making capacity is clearly bebind the probable re- 
quirements, and the chances are that within the next three or four 
months half a dozen new furnaces will be started, and preparations 
will be made to commence their construction this spring. The same 
is true of steel mills. Four or five are now projected in different 
parts of the country, and the capital is provided. Work on these 
new enterprises will begin during the winter. Already contracts 
for certain kinds of machinery have been quietly placed. 

The extraordinary demand for machinery has crowded our larger 
machine works to such an extent that they are now planning exten- 
sions. Difficulties are encountered in finding sufficient skilled 
labour, Wages are advancing, and there are rumours of strikes in 
several trades, but these will not occur until the spring. The Car- 
negie Company is credited with an intention to make still further 
improvements than those heretofore announced. The lepublic 
Iron and Steel Company, which controls some thirty-six or thirty- 
seven mills, is credited with a purpose of building three additional 
mills, and are consolidating rte. yor their smaller mills by which 
their capacity will be very greatly increased. No changes in quo- 
tations of crude or finished material have been placed within a few 
days, but it is known that small buyers have been paying more 
than current quotations for prompt deliveries, Ocean tonnage is 
advancing in value on account of the Transvaal war. _It continues 
to be the policy of large steel consumers to place contracts far 
ahead, and several leading authorities in this city have stated within 
the past twenty-four hours that some of the largest contracts for steel 
ever heard of will be placed before the middle of November for 
delivery the latter part of next year. Nearly all the larger con- 
cerns are pretty well supplied up to June next ; despite rumours to 
the contrary, everything indicates a steady advance in demand, and 
the inference is that prices will harden, if not advance at least 
10 per cent. within thirty days. Advices from Chicago show that 
consumers there are very urgent in their demand, and a great 
many of them are running out of material, Advices from St. 
Louis show a very excited market, owing to short supplies. Re- 
ports from Alabama show a heavy demand for crude iron. Tele- 
graphic advices from Sore show that a large amount of new 
business for iron is in sight. Reports from Wheeling and Cleve- 
land show a similar state of things. The uncertainty regarding 
the price of ore next year is interfering with more or less business, 
When prices were fixed for ore last year, pig iron was 9 dols., but 
with pig iron now more than double that price, it is uncertain what 
the ore producers wil! do. They propose to take advantage of the 
opportunity and get the very best for their material, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreAM coal—the demand for all kinds is very great, Prices have 
considerably advanced, with every prospect of going higher. 
House coal in good request, and prices firm. Steel and ironworks 
are well employed, especially for tin bars and finished goods, Tin 
and copper are both easier than last week’s quotations. Exports 
for wae ending October 21st were :—Coal: Foreign, 55,893 tons; 
coastwise, 20,910 tons; rails, 500 tons ; patent fuel, 3000 tons. 
Imports for week ending October 24th were :—Iron ore, 11,480 
tons ; pig iron, 4152 tons ; pitwood, 2350 loads ; one cargo deals. 

Coal: Best steam, 13s, 9d. to 14s.; seconds, 13s, 6d.; house 
coal, best, 13s. 6d.; dock screenings, 8s. 9d.; colliery small, 8s. to 
8s, 3d.; smiths’ coal, 9s. Pig iron: Scotch warrants, 70s. 9d.; 
hematite warrants, 76s. 9d. f.o.b. Cumberland ; Middlesbrough, 
No. 3, 692. 8d. prompt. Iron ore: Rubio, 17s. to 17s. 6d.; Tafna, 
15s. 9d. to 16s. Steel: Rails—heavy sections—£6 10s. to £6 15s.; 
light do., £7 15s. to £8 f.o.b.; Bessemer steel tin-plate bars, 
£6 5s.; Siemens steel tin-plate bars, £6 7s. 6d., all delivered in the 
district cash. Tin-plates: Bessemer steel, coke, 15s. 6d. to 15s, 94. ; 
Simens—coke finish—1l5s, 9d. to 16s. Pitwood : 18s, 6d. to 19s. 
London Exchange Telegram: Copper, £73 7s. 6d.; Straits tin, 
£140. Freights steady. 


DeEATH OF Mr. Grant ALLEN,—We regret to have to announce 
the death, at the early age of 51, of Mr. Grant Allen. Although 
his reputation is principally that of a novelist, it ought not to be 
forgotten that he was a man of very considerable scientific attain- 
ments; and he was a most delightful writer on botany and 
entomology. Several years ago he wrote a somewhat important 
book on “The Metaphysics of Force and Motion,” which has been 
favourably reviewed in THE ENGINEER. 

TRADE AND BusINEss ANNOUNCEMENTS.—Mr. W. H. Badams, 
after nine years of association with Mr. A. E. W, Gwyn, has, 
owing to Mr. Gwyn’s retirement, purchased the business, includ- 
ing the goodwill, and has taken offices at 75a, Queen Victoria- 
street.—Chance Brothers, of Birmingham, have, we understand, 
purchased from Dr. Purves, of Edinburgh a licence for Chili for his 
recently patented lighthouse apparatus, described in papers ree 
before the Institute of Civil Engineers, and the Royal Society of Edin- 
burgh, by Dr, Purves, Messrs. Chance have just completed the 
first of a series of this apparatus for the Chilian Government.— 
We are informed by Mr. J. K. Stothert that he is about to enter 
the business of G. K. Stothert and Co., of Bristol, and that on 
and after November Ist his address will be Southbank, Goldney- 
road, Clifton, Bristol. 
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ERING NOTES FROM SOUTH 
ENGINED AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, October 2nd. 


‘ane Government Railways Department is 

some credit for having installed a 
stem of hydraulically-worked levers at the new 
: al-cabin at Salt River. It is stated that this 
js found a very effective labour-saving arrange- 


<4 question of the deferc> of the Cape ports 
has been discussed in the Colonial Legislature 
this week. Parli has dec d to sanction 
any expenditure for the fortification of Port 
Flizabeth and East London. This policy is based 
upon the very rational theory that the safety of 
these ports is simply a question of Great Britain’s 
command of the sea. It would, it is considered, 
only bea useless outlay to provide them with guns 
sufficient to protect them against a roving cruiser, 
since if they ever became open to the visits of such 
a vessel they would be open to those of a far more 
formidable force. While this view will meet with 
the approval of naval a in England, it illus- 
trates what an extremely wide demand colonial 
ideas make upon the capacities of the Imperial 
Navy, and it shows that the Cape’s contribution 
of 736,000 a year was not intended as a barren 
display of patriotic sentiment, Table Bay is, of 
course, in a different position to the two more 
westerly ports, inasmuch as it would possess 
enormous importance to Britain in the event of 
war, and would certainly be a chief point of attack 
from anenemy. The Imperial authorities have 
spent large sums in mounting heavy gunsat various 

ints, and the Colonial Government has co- 
operated with them by establishing a corps of 
local artillery volunteers to man the batteries. 
This week a sum of £17,000 was voted towards 
the expenses of these volunteers. The naval 
authorities should, therefore, feel encouraged to 
put the defences of the Cape Peninsula upon a 
footing commensurate with their importance to 
the Empire. 

As I write war between Britain and the Trans- 
vaal appears inevitable, and it is even reported 
that shots have been exchanged on the Natal 
frontier. It is generally thought that the Boers 
will rely upon their familiar tactics of fighting 
behind cover, and that the fate of the British 
forces will a— entirely upon the skill with 
which the artillery is employed to dislodge them 
and to cover the advance of cavalry, On the 
other hand, the Boers for the first time in their 
history are fighting with artillery, and it is conceiv- 
able that their confidence in this arm may lead 
them to assume the offensive. It is stated that 
the German officer who has directed the formation 
of the Transvaal Staats Artillerie resigned upon 
the first rumours of war, and that he does not 
think highly of the efficiency of the force. In 
particular, he is said to have declared that the 
ammunition is defective. All the Transvaal guns 
are modern, but they are of very varied type, 
including pieces from Armstrong, Krupp, Creusot, 
and Vickers. The rifle is the Mauser—five-shot 
magazine—but it is said to act anything but 
smoothly, owing to the “ turn” of the rifling veing 
too great for the length of the barrel. It is 
probable that a good deal of railway construction 
will have to be done by the British forces, and 
already a reversing line over Laing’s Nek has been 
got ready for the laying of the rails. 

Chairmen of Witwatersrand gold mining com- 
panies, continue to plead to mechanical inventors 
for the production of a machine rock-drill that 
will work with economy in narrow widths of reef. 
At the meeting of the Simmer and Jack mine 
this week it was stated that the scarcity of native 
labour had enforced the general employment of 
machine drills in the stupes, that this had involved 
an extra cost of 2s, per ton of ore mined, and that 
that represented a total extra outlay on the year’s 
working of £30,000. However, the average work- 
ing expenses per ton of ore mined were reduced 
from 23s, 7d. in 1897 to 203. 9d. in 1898. The 
economy is largely due to the enormous scale upon 
which operations are conducted at the Simmer 
and Jack. The mine now has 280 stamps at work, 
and forty stamps are being added to this huge 
battery. 


LAUNCHES AND TRIAL TRIPS. 


BareNbz, trawling steamer ; built by, Cochrane 
and Cooper, Limited ; to the order of, Van Vliet ; 
dimensions, 115ft. 4in., 21ft. 6in., by 11ft. 6in.; 
engines, triple-expansion, 13in., 2lin., 34in., by 
24in.; pressure, 180 lb.; constructed by, Sir 
Christopher Furness, Westgarth, and 
Limited ; launch, October 7th. 

Newark; built by, Northumberland Ship- 
building Company, Limited ; to the order of, J. 
J. and C, M. Forster; dimensions, 220ft., 
82ft. 6in., 17ft. 4in.; to carry, 1500 tons dead- 
weight ; engines, triple-expansion, 18}in., 30in., 
49in., by 33in.; pressure, 180 1b.; constructed by, 
ore Rennoldson and Sons; trial trip, October 
7th, 


PortUGaL, mail and passenger steamer ; built 
by, Sir Raylton Dixon and Con Limited ; to the 
order of, Empreza Nacional de Navegacion a 
Vapor, Lisbon ; dimensions, 377ft., 45ft. 6in., 
29ft. 9in.; to carry, 5000 tons deadweight ; 
engines, triple-expansion, 3000-horse power ; 
constructed by, Thomas Richardson and Son, 
Limited ; trial trip, October 14th, 14 knots, 


Mariposa, steel screw steamer; built by, 
Joseph L, Thompson and Sons, Limited ; to the 
order of, T, Hogan and Sons, Bristol ; dimen- 
sions, 390ft., 49ft. 9in., 30ft. 8in.; engines, triple- 
25in., 43in,, 78in., by 48in., pressure, 

lb.; constructed by, Blair and Co., Limited ; 
launch, October 17th, 


EVERINGHAM, steel screw steamer ; built by, 
Blyth Shipbuilding Ccmpany, Limited ; to the 
order of, Alex Meek and Sons, of Goole ; dimen- 
Sions, 337ft., 47ft., 24ft. 10in.; engines, triple- 
; constructed by, Blair and to., 
Limited ; launch, October 18th. 

Prcimpens steel screw steamer ; built by, Wm. 
ray and Co., Limited ; to the order of, Living- 
— Conner, and Co., of West Hartlepool ; 
329ft., 46ft., 23ft. 6in.; to carry, 
tons deadweight ; engines, triple-expansion, 


23in., 364in., and 62in. by 39in.; pressure, 160 lb.; 
full cargo of coals ; trial trip, October 3rd ; 104 
knots, 

Gapsby, steel screw steamer ; built by, Ropner 
and Son; to the order of, R. Ropner and Co.; 
dimensions, 325ft., 48ft., 24ft. 3in; to carry, 
5280 tons deadweight ; engines, triple-expansion, 
1100-horse power ; constructed by, Blair and Co., 
launch, October 19th. 

BRUNSWICK, steel screw tug boat; built by, 
John Jones and Sons ; to the order of, Alexandra 
Towing Company ; launch, October 21st. 

SHEPPY ALLISON, steel screw steamer; built 
by, Wm. Gray and Co., Limited ; to the order 
of, J. S. Allison and Co,; dimensions, 312ft., 43ft., 
22ft. 34in.; engines, triple-expansion, 22in., 35in., 
59in., by 39in.; pressure, 160 1b.; constructed by, 
Central Marine Engine Works; trial trip, 
October 21st ; 11 knots. 

ByYLANDs ; built by, Ropner and Son; to the 
order of, Jos, Wilson and Co.; to carry, 5600 
tons deadweight; engines, triple-expansion, 
1250-horse power ; constructed by, Blair and Co., 
Limited ; trial trip, October 21st ; 11 knots. 

ErruRIA, steel screw spar deck type ; built by, 
Craig, Taylor, and Co.; to the order of, A. C. de 
Freitas and Co., of Hamburg ; dimensions, 274ft., 
35ft., 23ft. 8in.; engines, triple-expansion, 22in., 
35in., and 59in., by 39in. stroke ; pressure, 160 lb. ; 
constructed by, T. Richardson and Sons, Limited ; 
launch, October 19th. 

Oro, steel screw steamer ; built by Sir Raylton 
Dixon and Co., Limited ; to the order of, Gellatly, 
Hankey, and Co.; dimensions, 352ft. 4in., 47ft., 
25ft. Yin.; to carry, 5300 tons deadweight ; 
engines, triple-expansion, 25in., 40in., 66in., by 
45in.; pressure, 1801]b.; constructed by, Sir C. 
Furness, Westgarth, and Co., Limited, Howden’s 
draught ; launch, October 21st. 

SAXOLEINE, oil tank steamer ; built by, Sir W. 
G. Armstrong, Whitworth, and Co.; to the order 
of, Flannery, Baggallay and Co.; dimensions, 
347ft., 45ft., 29ft. din.; to carry, 5500 tons dead- 
weight ; engines, triple expansion ; constructed 
by, Wallsend Slipway and Engineering Company, 
Limited ; trial trip, October 22nd. 


KRUPP ARMOUR AND CONGRESS. 


Ir will be remembered that at the close of the 
last Congress it was decided that the contract for 
the new battleships and armoured cruisers should 
not be let, unless their armour could be secured 
at or under the price of 400 dols. a ton. It is well 
understood that the undoubted superiority cf the 
Krupp armour over that manufactured by the 
Harvey process will render its adoption for future 
warships a positive necessity, unless, indeed, we 
are prepared to be left far behind other nations in 
the defensive qualities of our ships. Those who 
have any professional knowledge of the question 
have been at a loss to understand the exact 
grounds on which the small clique who are respon- 
sible for this disastrous deadlock in our naval 
construction arrived at their arbitrary figures, but 
anyone who has even a general knowledge of the 
state of the art knows that any firm that should 
undertake to produce and sel] the new Krupp 
armour at 400 dols, a ton would soon find itself 
reduced to insolvency. 

It is probable that by this time the United 
States Government is in possession of a complete 
statement of the facts of the case, prepared by 
Krupp, the great inventor and manufacturer, in 
which he deals with the question of price, and 
proves that the high cost of his armour is amply 
Justified by the consideration of the costly plant 
and methods involved in its manufacture. We 
understand that the statement contains detailed 
information as to the armour-plate factory at 
Essen, in which it is shown that the total cost of 
the installation up to date has been no less than 
5,000,000 dols. On the other hand, the great 
length of time necessary for the process of cemen- 
tation, not to mention the slow machining of the 
armour plate, brings down the annual production 
to a maximum of 6000 tons. It is stated by 
Krupp that if the same amount of capital had 
been invested in a rail plant, the output would 
have been considerably over 100,000 tons, From 
this he draws the conclusion that for capital 
charges the price for armour plate ought to be 
vastly greater per ton. Another and equally 
weighty consideration is that the improvements 
in the manufacture of armour plate follow each 
other with such rapidity, and are often of such a 
radical nature, that the period during which any 
new and costly plant may be worked at a profitis 
liable to be of very short duration. For instance, 
it may be mentioned that it is only seven years 
since the Harvey process, which is now practically 
obsolete, was tested on European proving grounds ; 
and while it is true that the Krupp process is essen- 
tially a development of Harvey’s process, there is 
always the possibility of the introduction of a new 
system that will render the existing plant partially, 
if not altogether, obsolete. 

We sincerely trust that when Congress meets 
again and takes this matter under consideration, 
the members who have hitherto busied themselves 
with this question will endeavour to look upon it 
from a broad and patriotic standpoint. In the 
first place, the price asked by Krupp is not exces- 
sive, and is being willingly paid by the European 
makers, But even if it excessive, we had 
better bear the comparatively slight increase of 
cost rather than ‘ hold up” indefinitely the work 
of constructing our new navy. To do this is to 
be guilty of the stultification which is well 
described in the old adage which speaks of the 
non ‘cutting off one’s nose to spite one’s 

ace,” 

We have, indeed, heard it whispered that the 
400 dols. per ton restriction was imposed with the 
clear knowledge of the facts that we have stated 
above, and that it was done for the express pur- 
pose of delaying the battleship and armoured 
cruiser construction at a time when some of our 
shipbuilding firms were not prepared or did not 
wish to take up any new naval construction. We 
prefer charitably to hope that the members who 
were responsible for this ‘‘ ss ” were the 
victims of short-sightedness or lack of information. 
That any member of Congress could be guilty of 
such a culpable act as that of imperilling the safety 
of the country in the interests of a particular 
industry is too shocking a thought to be enter- 


tained without the most positive proof,— Scientific 
American. 


THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

13th October, 1899. 


£0,517. Boot-cLEANING Macuryy, E. Glaser, Berlin. 

20,518. ARTIFICIAL MaRBLE, 8. Weill, Berlin. 

20,519. CoLLapsiBLe Fotpina Hamper, W. P. Ellmore, 
London, 

— Mup Remover, F. Fidler, Coalville, Leicester- 
shire. 

20,521. Courtine Trucks, G. Ashworth and J. Taylor, 
Manchester. 

20,522. Gas Lamps, H. Tee, Liverpool. 

20,523. Counter Szats, R. H. Halifax. 

20,524. Srgam Generators, J. G. A. Kitchen, Man- 
chester. 

20,525. Vaseting, W. E. Heys.—(J. Zibell and the Firm 
of J. Zibell and Co., Austria.) 

20 526. Patrern Surraces of Looms, D. M. Scaton, 
Bradford. 

20,527. Hotpger for Carriage Lamps, W. Bobbett, 
Teignmouth, South Devon. 

20,528. Cuatrns, G. E. Rees, Bolton. 

20,529 Marine Foc J. R. Wigham, 
Dublin. 

20,530. Ourpoor Seat, J. Harwood, Manchester. 

20,581. or WiTHeRING Apparatus, G. W. 
Sutton, Chelmsford. 

20,582. Fork or Snover Hanpies, T. Timmings, 
Stourbridge. 

20,533. Pumps, R. McGregor, Glasgow. 

20.534. Execrric LicHTinc Cxitinc Ross, T. 8. 
McLaren, Glasgow. 


20,535. DovuBLE-BARREL Guns, W. H. Brighton, 
London. 
——. Boats and Water Rovunpasouts, J. W. Ellis, 
pet 


on. 
20,537. Braxss, C. W. Hathaway, Coventry. 
20,588. for ApJUsTING Mirrors, E. C. 
‘yden, Glasgow. 

20,539. Saarr Protectors, H. Haddon, London. 

20,540. Lockina Rattway Doors, W. H. 
Taylor, Glasgow. 

20,541. Compination SretHoscorr, F. Franke, 
Glasgow. 

20,542. Stzam Generators, D. Croll, Glasgow. 

20,548. CLEANING and SEepaRaTING Peas, W. White 
and J. Vickers, Leeds. 

20,544. ELecrric Brits, R. Bowman, Cramlington. 

20,545. Evastic Tires, R. Twigg and H. Morris, Bir- 


mingham. 
20,546. Cycte Lucasce Carriers, B. Hawkins.—(C. 
B. Oakeley, India.) 
PuorocraPHic AppaRati’s, A. L. Adams, 


mdon. 
20,548. Makinc CELLULAR Tires, W. F. Beasley, 
ndon. 
20,549. ELectric INCANDESCENT CoLovRED Lamp, A. 
L. Adams, London. 
20 550 Pew~noiper, F. H. Resher, Croydon. 
20.551. Rueser Stamps, T. brown, Fisherton, Salis- 
bury. 
20 552. Prorgector for Hat-pin Pornts, J. Donald, 
undee. 
20,553. Suurrer for Looms, W. Fielding, Manchester. 
20.554. Mant ractureE of Decorative CHests, O. Rahn, 


erlin. 
20,555. A Scormne Game, G. 8. Tennings, Manor Park, 
Essex 


20,556. RoTaRy Enorng, 4. H. Shoemaker, London. 
20,557. Macutng for Grinpino Limg, F. E. Whitham, 


mdon. 
20,558. Brakgs, E. W. Bohle and J. A. Phillips, Bir- 


mipgham. 
20,559. Foor Braxts for Cycres, G. W. Eullen, 


mdon. 
20,560. DupL¥x Powps, J. Shepherd and E. N. Banks, 


mdon. 

20,561. Pouttry Hovusgs or Coops, A. Powell, London. 

20 562. BicycLE FREE-WHEEL GgarR, R. W. Wilson, 
Newcastle-on-Tyne. 

20,563. Macuines for Packinc Goons, A. J. Boult.— 
CU. Castelli, Turkey.) 

Macuings, T. J. Roome and W. Graaff, 

ndon. 

20 565. Pygumatic Tirgs, J. and H. Jelley, London. 

20,566. StegPING Baos, F. J. Stohwasser and G. B. 
Winter, London. 

20,567. Propucinc AcETYLENE Licut, T. H. Lewis, 
Glasgow. 

20,568. Free for Cycigs, P. B. Douglass and 
W. F. Jefferies, London. 

20,569. ImrraTion LkaTHER F. 8. D. Scott, 
London. 

20,570. IontTION ARRANGEMENT for Gas Encrnes, F. W. 
Lanchester, London. 

20,571. SzEw1ne Macuises, W. S. North, London. 

20.572. WaTER-TIGHT PLUNGER Contact, H. Oppen- 
heimer.—(Actien-gesellschaft Mix and Genest, Ger- 
many.) 

20,573. Srurrinc-Box, J. Stumpf, London. 

20,574. CycLe Brakes, P. 8. Douglass and W. F. 
Jefferies, London. 

20,575. SEPARATING ANIMAL CaRcASEs, A.von Podewils, 
London. 

20,576. Masktna Horsgs’ Evsgs, M. Kast, London. 

20,577. Can Orengr, E. H. Harberd, London. 

20,578. Sacks, O. Stuart, Liverpool. 

20,579. Lirg-BELTS, M. Christoph and J. Walch, Liver- 
pool. 

20 580. ImpressED Woop Panes, W. P. Thompson, 
Liverpool. 

20,581. Lips for Ketrixs, F. G. Fox, London. 

20,582. Fry Trap, T. Ferguson, London. 

20,583. TreaTinc Orgs, H. H. Lake.—({M. Costello, 
United States ) 

20,584. BrRaKE Buocks for VeniciEs, F. R. C. Joyce, 
London. 

20,585. Firg-Escapgs, J. E. Young, London. 

20,586. RecuLaTING BorLeR Feko-water, E. Latham, 
London. 

20,587. Erectric Conpurt Raitways, H. 8. Maxim, 
London. 

20,588. Boxes for Matcnes, L. Tallodi and S. Kis, 
London. 

20,589. Crank, A. E. Mann and H. F. Young, London. 

20,590. PaorocraPHic Cameras, W. Patterson, London. 

20,591. Apparatus for Savino Lire at Sma, A. J. 
Wilkinson, London. 

20,592. Hypravtic Rams, J. M. Klineand S. A. Wetzel, 

London. 


14th October, 1899. 
20,593. Jornts for Guass, A. G. Southby, London. 
20,594. Wick Lamps, J. Watts and J. Woodward, 
Birmingham. 
20,595. Jormnts for Capies, T. Henweod and The 
Reason Manufacturing Company, Limited, Brighton. 
20,596. FasTENING CARDBOARD Boxes, Baron 
and C. A. Barrett, London. 
20,597. KkEPING VELOCIPEDE CHAINS CLEAN, G. J. 
Geary, Sale, Cheshire. 
20,598. INTERNAL ComBusTION J. A. Ageron, 


ndon. 
20,599. Drop-sipg Corts, J. E. Hoskins, Birmingham. 
20,600. Prorrtina Macuinss, T. Webster and A. E. 
Bennett, Birmingham. 
20,601. SectionaL Warpinc J. H. Stott, 
Manchester. 
20,602. Gas Enotngs, A. G. Melhuish, London. 
20,603. InsERTING TuBgs into Botties, W. Denham, 


‘ax. 
20,604. Gas-HgATED Water Heaters, E. W. T. Rich- 
mond, Liverpool. 


20,605. PREVENTING ELECTRIC SpaRKING, J. K. Stanley, 
Kidderminster. ' 


20,606. Raisinc, &c., Matertats, H. A. L. Barry, 
London. 

20,607. TRANSLATING CaBLE Sienats, J. P. Gorton, 
Weston-super- Mare. 

20,608. AutomostLes, J. T. Wride, Birmingham. 

20,609. Looms, D. M. Seaton, Bradford. 

20,610. Spanner, H. J. Bubb, Glasgow. 

20,611. Looms, R. L. Hattersley and 8. Jackson, 
Keighley. 

Boarp or Irontne Sranp, 8. Currall, 


ding. 
20,618. MANUFACTURING Woopy Fierg, A. Tolhausen, 
Manchester. 
20,614. Recisterinc Braces, H. Eldridge, St. Mar- 
garet's, Middlesex. 
20,615. ExectricSarety Apparatus for Lirts, J. Bush, 
mdon. 
20,616. Mirror, W. A. Jackson, Whitley, R.8.0., 
Northumberland. 
20,617. AppaRatus for Fasteninc W. H. 
Scratton, London. 
20,618. MeTaL Casks, E. Redman, Leeds. 
20,619. Parcuinc for Tires, E. B. Raper, 


or. 
20,620. Garpen Stake, R, Hooker, Exeter. 
20,621. Provectinc Fitm Titixs, W. C. L. Holland, 


mdon. 

20,622. AcETYLENE Gas P. Schreck, 
Manchester. 

20,623. Comprngp Fan and Lorenerte, H. Supthut, 


sgow. 
20,624. SHuTTLE Guanps, J. and F. H. Gleave, Man- 
chester. 
20,625. Gas Enorngs, W. R. Wynne, London. 
20,626. STERILISED MILK Powper, C. Janson, London. 
20,627. Roor Boarps, C. Schourup, London. 
20,628. HanpiEs for CycLE HANDLE-BARS, F. A. Briggs, 
ndon. 
20.629. Picture Postcarps, R. W. Koehler, London. 
20,620. Dryinc CELLULOSE Propucts, M. Fremery and 


J. Urban, London. 
20.631. DemonsTRaTING the Movement of the Eartu, 


J. Stephen, London. 
20,632. RoaD- BREAKING Macuines, H. F. Rutty, 


ndon. 
20,633. Gairers, T. W. Hill, London. 
20,634. Baskets, J. Dunning and H. Colignon, Liver- 


pool. 
20,635. Kiix, W. Davis-Douglas, W. Chicago, U.S.A. 
20,636. Hooxs for Watcu Cains, W. Grizinger, 


ndon. 
20,637. PorTABLE FreicHt Conveyors, W. L. McCabe, 
Liverpool. 
20,638. Stam Traps, J. E. Slack, Manchester. 
20 639. RatLway SIGNALLING, T. Shield, W. Marsden, 
and W. Bairstow, London. 
20,640. Portapte - cuTTers, R. Maynard, 


London. 
20,641. IncanpEscENT Gas Burners, W. MacKean, 
London. 
20,642. Cavatry AmpuLance, H. G. Hathaway, 


London. 
20,643. Repropucine Desiens on Fasaics, F. Dommer, 


London. 
20,644 Facinc Pornts for Taamways, G. Filett, 
ndon. 
Camera-scREw Hoiper, A. W. Lonsdale, 


mdon. 
20,646. Rerarnine Corrs in Position, E. F. K. Byrnes, 


ndon. 
20,647. Towacco Press, H. H. Frith, London. 
20,648. Botties, T. W. Bamford, London. 


20,649. Resutt Inpicator, R. Molyneux and F. J. 
Cox, Liverpool. 

20,650. Jacks, C. Portway and J. T. Graham, London. 

20,651. Riu Brakx, A. Windrow, Levenshulme, 
Lanes. 

20,652. Covp.ines, J. H. Gameson and W. K. 
Powell. London. 

20,653. HorsgsHogs, E. Tiichler and L. R. Bonherz, 
London. 

20,654. Fort Composition, L. J. Davies, London. 

20,655. Forminc Joint Enps, The Albion Clay Com- 
pany, Limited, and R. Lawton, London. 

20,656. TREATING CONDENSED Fumes, F. Ellershausen, 


London. 

Sarety Door Fasrenines, J. L. Labbé, 

ndon. 

20,658. Propuctne Coxe Gas, P. Naef, London. 

20,659. Propucine Gas, P. Naef, London. 

20,660. Propucine Gas, P. Naef, London. 

20,661. Comprninc Guass with Street, La Société 
Anonyme de C try-Fourchanbault et Decaze- 
ville, London. 

20,662. SroppeRING Bort.ss, M. G. Kruse, London. 

20,668. Cuucks, Smith and C \ventry, Limited, W. D. 
F. Smith, and T. Coventr~, “lanchester. 

20,664. Gas Enoines, H. i. Lake.—(Standard Auto- 
matic Gas Engine Company, United States ) 

20,665. Explosion Motors, G. Richard, London. 


16th October, 1899. 
20,666. SwitcnEs for Morors, R. Dobson, 
Salford. 


20,667. WATERPROOFING Paper, E. C. Staples, F. 
Greenwood, W. Brearley, and D. Woodhead, Leeds. 

20,668. Vaporisinc Fiurps by Exexcrricity, R. C. 
Sayer, Bristol 

20,669. Rims for TrrEs, J. Taylor, London. 

20,670. CLOTHES Horsxs, A. E. Wynn, Knaresborough, 


Yorks. 
20,671. Exnaust Vatves for Enornes, C. H. Guest, 


lerby. 

20,672. for Axces, G. A. Russell, New- 
port, Mon. 

£0.673. Loom Jacquarps, G. H. Hodgson and W. 
Tetley, Halifax. 

20,674. Orntment ixsector, A. Smith, Leeds. 

20,675. PrePaRING and Spinninc Cotton, J. Stott, 
Manchester. 

20,676. Cong - pRIvING MecnanismM, J. Stott, Man- 
chester. 

20,677. Piston Rina, R. J. Houghton, Widnes. 

20,678. Swmca for R. J. 
Houghton, Widnes. 

20,679. Empossep or Erracts3, J. Stephen, 


mdon. 
20,680. Vatvg, E. Grimault, Stockton-on-Tees. 
20,681. Degoporisinc Liguips, J. H. 
Williams, Liverpool. 
20,682. Sarety Letrer Sgat, J. Greiner, St. Leonards- 


on-Sea. 

—— Arr Compressors, R. J. W. Reinhard, Liver- 
pool. 

Warer-cLosets, D. G. Brighton and R. Ewing, 
Londo: 


mdon. 

20,685. Separators, W. P. Thompson.—(@. Dase- 
king and M. Henze, Germany.) 

20,686. Sateman’s Copyine Books, J. F. Laning, 


mdon. 
20,687. Fire Krnpuer, C. A. Allison.—( W. H. and F. H. 
Marston, United States.) 
20,688. BicycLE Frame Construction, J. Long, 


London. 
20,689. ExTincuisHine Liouts, F. W. Smith, 
mdon. 
20,690. Gas for Ostarsinc Licut, J. Wilkinson, 


ndon. 
20,691. Brakes for Veuicies, &c., W. Ford, Bir- 


mingham. 
Guarp for “ ” Taps, A. Hughes, 


20,698. UmBRELLas, A. von Loeper, Dundee. 

20,694. StgERING Gear, J. E. Liardet, London. 

Propucine Imitation Parntines, R. Backhaus, 
London. 

20,696. Couptina, F. O’'C. Prince and C. E. Monkhouse, 
London. 

20,697. SHow and ADvERTISING J. Fuller, 


ndon. 
Corn TesTER and Pencit Hoiper, G. Bakewell, 
Lon 


ion. 
20,699. Soar, H. Inman, London. 
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20,700. C. Wiilffiag, Old Charlton, 


ent. 

20,701. PaarmacguticaL Com pounbs, BH, B. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

20 702. Wacon Couptivcs, E. Richardson and W. Trow, 
Birmingham. 

20,703. HypRavutic AtR Compressors, W. J. Linton, 


m. 

20,704. Sewer CHOKE ALARM and Derecror, N. Barnet, 
London. 

20,705. EL&CTRICAILY-ENERGISED CLocks, G. D 
Granger, London. 

20,706. FisHinc-rop Rest, O. Grumpt, London. 

20,707. Horsxsnors, E. Ttichler and L. R. von Herz, 
London. 

20,708. Brpstrap*, O. Imray.—(@. F. Beyts, 
India 

26,709. ee HAND Sranp, O. Imray.—(@. F. Beyts, 
ladia 

20,710. Fiurp Apparatus, W. Staples, 


mdon. 

20,711. Fasteners for Srraps, T. 8S. G:ace, Kingston- 
on-Thames. 

20,712. Process for the Propuction of 
Powpsr, H. Lake.—(Stackmann and Retschy’s 
Chemical Works, Germany.) 

20,718. Moron Roap &c., G. Richard, 

ndon. 

20,714. Ammunition, J. L. Brewer, London. 

— Free WHEEL and Brakg, R. C. Pritchard, 

mdon. 

20,716. Sarsry-prn3, H. H. Taylor, London. 

20,717. Posrcarp, P. Schmersahl, London. 

20,718. Rorary Expansion Enarne, C. A. Schcpper 
and A. W. H. Rider, London. 

20,719. Cire Devicss, B. E. Ellingham, London. 

20,720. Exxcrric Lamps, V. I. Feeny.—( Allgemeine 
Blektricitits Gesellschaft, Germany ) 

20,721. Rorary Pressxrs, J. L. Towner, London. 

20,722. Opgratinc Stipe Vaives of Enarygs, C. J. 
Simeon, London. 

20,723. Bors, W. Doyle, jun., London. 

20,724. Game, D. Balsillie. London. 

20,725. Sraxtcusrs for Boots, &c., W. Belden, sen., 


20,726. Inpicatinc Apparatus for Racks, D. C. Carr, 
London. 

20,727. Hooks and Eyes, H. T. A. Schulze, London. 

20,728. Venetian Buinps, F. T. Wonnacott and H. A. 
Kellaway, London. 

20,729. Sapp.es for Cyctes, A. Cuthbert, London. 

20,730. for Arr Inuets, F. Kuiittel, 
London. 

20,781. Controttinc Rartway Pornts, P. Siefeldt, 
London. 

20,732. AccumuLATORS for Mixep W. J. Cruyt, 
Liverpool. 

20,733. Couptines for Rartway Wacons, T. Arm- 
strong, Manchester. 


17th October, 1899, 


20,734. Carcicm Carscpr, H. Saisbury, 
London. 

20,735. Soratcat Covcues, J. R. Johnson, Richmond, 
Surrey. 

90,736. Cicaritrge Tcsr, R. Marshall, 


on. 

20,787. Botrir, A. A Brandt, Weymouth. 

20,788. Case fur Binpinc Papsrs, P. W. Peckham, 
Leicester. 

20,739. AERIAL or Fiyinc Macuings, C. Armitage, 
Leed: 


Ss. 

20,740. Screw for Steamers, B. Jumeaux, 
Manchester. 

20,741. Seats for Ramtway Cars, J. R. Greg, Man- 
chester. 

20,742. ConnecTinc C. Taylor, Man- 
chester. 

20,743. Gas Merers, J. Tourtel.—(P. Riseler and H. 
Bauer, Germany. 

20.744. Trees fur Boots and SHoxs, F. Bowman, 


ondon. 
20,745. Procrss for Paopucine Spirits, A. Kern, jun., 


London. 

20,746. Cycte Brakes, J. B. Brooks and J. Holt, 
Birmingham. 

20,747. Receastnc Horsgsin Free-stations, C. P. Eggar, 


Glasgow. 

20,748. Wire Cotrers for Cures, &c., J. Rowat, 
Glasgow. 

20,749. Sprino SHor Brakr, J. F. Hammett, Exeter. 

20,750. Locomotive C. H. Huntly, Portslad., 
Sussex. 

20,751. Sregrtnc Gear for Motor Cars, E. Andreas, 
Manchester. 

20,752. Lirr-savinc Guarps for Tramcars, W. Wilson 
and T. Bennett, Manchester. 

20,753. Groszs for INcanpEscENT Gas Liaxrs, S. 
Biheller, London. 

20,754. Batt Bearinos, A. T. Pryce, Birmingham. 

20,755. Cycixs, J. G. Reeve, Birmingham. 

20,756. ENVELOPE-MAKING Macaings, A. J. Boult.— 
(S. Cupples, United States.) 

20,757. Rotter Ciutcues, H. Jelley, London. 

20,758. Cirutcues, J. L. Sampson, London. 

20,759. TREATMENT of SzwacgE, T. J. Barnard, London. 

20,760. NON-PUNCTURABLE TIRE, J. Muttitt, Enfield. 

20,761. Curtarn Hook, G. C. Eaton, London. 

20,762. Drivinc Gear for 
F. W. Schroeder, J. H. Brodie, and P. W. Moran, 
London. 

20,763. Macutnery for Sewinc NEEDLEs, H. Milward 
and Sons, Limited, and 8. Davis, London. 

20,764. of Boots, J. Cox, 
London. 

20,765. Matcu-Box Cover CompinaTion, J. F. H. V. 
Hoop, London. 

20,766. Putverisers, C. K. Mills.—(The British Aero 
Pulveriser Company, United States ) 

20,767. PHonocrapus, B. J. B. Mills.—(7. A. Edison, 
United States.) 

20,768. Macnuines for Screw Couttinc, E. Turner, 
London. 

20,769. Spoot Carriers for WINDING Macurngs, E. 
Greeff, Barmen, Germany. 

20,770. Pozzies, A. Hunt, London. 

20,771. Speep Gear, R. J. Hutchinson, 
London. 

29,772. Game or Przztz, J. A. Calantarients, 
London. 

20,778. Suppty Recuiator for Gaszs, 8. Miihlenthal, 
M. Liwenthal, and T. Hahn, London. 

20,774. Smoxrnc TupgEs, J. M. Eder, London. 

20,775. Basy Comrorrters, C. W. Meinecke, London. 

20,776. WatTer Heatine for Srzam Boirers, J. E. 
Carroll, London. 

20,777. Paper Fives, O. Skrebba, London. 

20,778. VeLocipepEs. H. G. B. Smith, London. 

20.779. Covers for the Cross Hatcues of VEssELs, 
H. See, London. 

20.780. Dust SHirrER and Brusu Saver, A. Dockree, 
London, 

20,781. Free-wHeet Drivinc Mecuanism, P. A. 
Tower, London. 

20,782. Locks, J. Tourtel, London. 

20,783. Tires, The Rudax Pneumatic Tire 
Company, Limited, and L. Johnstone, London. 

20,784. Boxes, A. V. Laden and R. C. D. Ortelli, 
London. 

20,785. Exuaustine Arr from AIR-TIGHT RECEPTACLES, 
C. H. Boynton, London. 

20,786. Harr Comes, H. Traun, London. 

20,787. Srretcuinc the Uprrrs of Boots, H. H. 
Lake.—(A. Seaver, United States.) 

20,788. VOLATILISING MEDICAMENTS, V. Cervello, 


ndon. 
20,789. for Recorp1neG Sounp, E. R. Johnson, 
London. 
20,790. Fuses for Circuits, A. C. F. Web, 
Liverpool. 
20,791. Excavatina Apparatus, J, Glover, Man- 
chester. 


20,792. CaRBURETTING or EnRicuine Gas, W. Irwin, 
Manchester. 
20,723. Gas Esorngs, J, Richard:on and F. 8. Highton, 


mdon. 

20,794. Borries for Contarnina Ink, R. Thompson, 
London. 

£0,795. Paintina PuoroaraPuic J. 8. Duncan, 


ndon. 
20,796. Wrxpow Sasugs and Suutrers, G. Barnes, 


mdon. 

20,797. Paintine from Hatr-tong Biocks, C. Swan, 
London. 

20,798. Baevets for Bortpers ani Carpenters, J. B. 
House. London. 

20,799. Fittine Borriss, H. R. Wild and A. T. Smith, 
London. 

20,800. Trunks, J. Foot, Lond«n. 

20,801. Hoists, W. L. Wise.—({The Emp:re Bagine and 
Motor Company, United States.) 

20,802. Apparatos for De.iverinac Liquins, The 
General Automatic Delivery Company, Limited, H. 
W. Phipps, and C. C. Cooper, London. 

20.803. Meters, The British Thomson- 
Company, Limited.—(F. Thomson, United 
States. 

20,804. Rotary TRANSFORMERS, The British Thomson- 
Houston Company, Limited, and H. M. Hobart, 
London. 

£0 805. A New Gang, H. Clifford, London. 

20,806. Naw Vatve for Arn Braxgs, E. G. Shortt, 
London. 

20.807. Vatves, P. Meehan and R. Gray, London. 

20,808. Castine Mera.s, W. J. Patterson, London. 

20,809. and Presrs, G. M. 
Donald, London. 

20,810. Repropucixe the Suapg of the Human Bopy, E. 
Danion, London. 

20 S11. Gears for Cycugs, A. J. Boult.—(L. Stilmant, 
Belgium.) 

20,812. Woop-workiInc Brapawis, A. E. Eancroft, 
London. 

20,818. APPARATUS fcr ExuisiTina Puotocrapus, R. 
Krayn, London. 

20,814. Musica Boxas, H. Lake.—(B. H. Abrahams, 
Switzerland.) 

20,815. Transmittinc Power, C. MeR. Turrell and J. 
G. Accles, London. 


18th Octobe, 1899. 


20,816. Motor, J. Yates, I ondon. 

20,817. Historica Pt zzces, J. Robinson, Ipswich. 

20,818. Primary Evecrric Batrerigs, A. A. Beadle, 
London. 

20,819. Bats, T. W. Twyford, Birmingham. 

Pencit SHARPENER, E. R. Siegenthaler, Brad- 


ord. 

£0,821. EvVEN-BALANCE WEIGHING Macuings, J. White, 
Liverpool. 

20,822. Meratiic Box, A. Lovell and G. Fincken, 
Kingswood, near Bristol. 

20,828. Arr VaLvg, W. G. Heys.—(H. W. Davis and 8. 
Hock, Austria.) 

20,824. Bicycigs, E. B. Killen, Glasgow. 

20,825. WasHIne TExTILE Fasrics, C. L. Jackson, 
Manchester. 

20,826. Buirgr-pat SHapers, C. Southall, Birming- 


m. 

20,827. the APPEARANCE of Faszics, E. 
ge and J. Frost, Huddersfield. 

20.828. Swivet for C. Moulder, Chelten- 


ham. 

20,829. Boots and SHogs, H. E. Brown, Dublin. 

20,830. REVOLVING VENTILATOR CowLs, J. Maxton, 
Belfast. 

Movturiece F. W. Kenny, 

20,832. Lommett Tusr, J. Page, Heywood, Lancs, 

20,833. Sarety APPLIANCE for Tramcars, H. A. Grad- 
well and J. Brook, Bradford. 

20,834. Corr Hook, H. Askew and T. Smith, Rother- 
ham, Yorks, 

20,885. SPINNING Macuines, C. S. McConnan, Liver- 


pool. 

20,836. MULTIPLIABLE Fittinc, D. Wilson and J. W. 
Graham, Huddersfield. 

20,8387. Spout or Nozztg for Beer Enotes, W. Oliver, 
London. 

20,838. Rim Braxgs, J. Banton, London. 

20,839. SHips or VessEts, R. C. Thomson.—(F. 2. 
Patey, Chili.) 

20,840. Mgasurtxe, &c, InstrumENT, W. D. Ford, 


gow. 
20 841. Box for Hoipine Cicaretres, F. M. Seddon, 


ndon. 
20,842. Gamer, J. G. Schridel, Halifax. 
20,843. Hue for Venicies, L. Maigen, Dar- 


ington. 
20,844. Prix, C. J. Innes-Baillie, London. 
20,845. Pitt, C. J. Innes-Baillie, London. 
20,846. CoIN-FREED AvToMaTic Macurnr, E. Connor, 


London. 
20,847. Curp for Currs, W. B. Pinching and F. Proctor, 
ndon. 
20,848. Brown CoLourinc Marrer, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany ) 
Bis, T. Southern.(C, A. Blank, 


20,850. Fittration Apparatus, A. and F. Smith and 
A. 8. Muir, Birmingham. 

20,851. Brakes, E. de Pass.—{La Société Anonyme des 
Freins Automatijues ‘* Stop,” 

20,852. Brake, 8. Breeze, London. 

20,853. FLoweR Houper, C. A. Lees and C. E. Osman, 
London. 

20,854. Cicak and J. Clarke, 
London. 

20,855. Barret Buna, C. A. Raggio, London. 

20,856. Breech Mxecuanism of Guns, W. A. Burns, 
London. 

20,857. Girtu Betts, O. C. J. Kratz, London. 

20,858. Screw Prope.iers, E. Edwards.—(F. 0. Neu- 
hiiuser, Avatria ) 

20,859. ManuracturE of CoLourtnc Marrers. H. H. 
Lake.—({ Vidal Fixed Aniline Dyes, Ltd.,and L. Haas, 
France ) 

20. INTERMEDIATE Sarety Tupe, J. H. Page, 

ndon. 

20,861. ManuractuRE of ORNAMENTAL ARTICLES, R. 
Elsdon, Birmingham. 

20,862. MgasuRING ELectric Currents, G. L. Adden- 
brooke, London. 

20,863. RarLway Car Covup.inos, W. Silver, London. 

20,864. Trees, H. B. Vinten, London 

20,865. Grooves in Srrixes, W. Osment, 
London. 

20,866. Stzam Borters, W. P. Thompson.—(P. A. 
Henningsen, Germany.) 

20,867. SuBMARINE Boats, C. H. Homan, London. 

INDICATING Names of Stations, R. Etirk, Liver- 


pool. 
20,869. WIRE-DRAWING Macuinzs, W. J. Glover, Liver- 


poo 

20,870. Prant Lapets and Pencits therefor, J. Back- 
house, Liverpool. 

20,871. RetaIninc GARMENT Pockets in Snapr, 8, H. 
Roberts, Liverpool. 

20,872. FLExIBLE Sprspies, F. King and W. Moore, 
Manchester. 

— Metuop of Dryina Peat, E. Springborn, 


mdon. 

20,874. Corp Fasteners, G. E. Heafield, London. 

20,875. Macuine for Cuttin Tuisties, W. Sutherland, 
Edinburgh. 

20,876. CoLouRING-MAi TER M«NuFAcTURE, H, H. I ake 
—(Vidal Fixed Aniline Dyes, Limited, and L. Haas, 
France.) 

20,877. ReFLectiInc Lamp Surraces, The Improved 
Electric Glow Lamp Company, Ltd., and A. Barnes, 
London. 

20,878. Drivinac Gear for Cycies, P. H. Synge, 
London. 

20,879. Srgam Enoaines of Vessxets, &c., J. Weir, 

London, 


20,880. Tantus, J, L. B. Templer, London 

Ecasi1: Tires of VenicLe G. Meyer, 

naon. 

20,882. Contact for or similar 
ArJusTABLE ELEcTROLIERS, M. Weidlich and K. Nies, 
London. 

20,883. Locks, H. von der Hth, jun., London. 

20,884. AuTomaTic Gas Iayirers, F. Trendel, 
London. 

20,885. Automatic Couptina Apparatcs, G. Rolli, 
London. 


October, 1899. 


20,886. FURNITURE Po.isH, L. Masterman, Northwood, 
Middlesex. 

20 887. Boor-FINISHING Macuings, H. A. Oldershaw, 
Leicester. 

20,888. Borrne Sroprgers, G. McEachron and E. J. 
Rabideau, Kingston on-Thames. 

20,889. MgcuanicaL Toy, C. J. Parry, ‘Leyton, 
Essex. 

20,880. Cicars, L. Aviss and Aviss Bros., Limited, 
Coventry. 

20 891. Brakes, W. E. Turner, Coventry. 

20,892. Sprynina H Wrigley, Rochdale. 

20,893. NeckTIE Rerarngers, J. Allday, Pirming- 


ham. 
20,894. Gotr CLuns, J. Hunter and P. 8. Grant, 


asgow. 

20,895. Drawinc Boarp Horpgr, F. W. Troctor, 
Macclesfield. 

20,896. Macuine Suvrrces, Bradbury and Co., 
Ltd., and 8. Cooper, Manchester, 

20,897. Hancina Brackets, D. Bridge and C. Tetlow, 
Manchester. 

20,898. Metnop of PrrsERvine Mii k, J. J. Broadfoot, 
Glasgow. 

20,899. RRGULATING AIR-COMPREXSING ENciNEs, J. 
Lumb, Elland, Yorks. 

20.900. BILLIARD-MARKING Boarp, H. M. Salmony, 
London. 

20,901. Drop-and-tirt Winpow, D. Oldham, Hyde, 
near Manchester. 

20,902. ComMUNICATION ApPaRATUs for Trains, W. 
Barker and J. H. Wyke, Burnley. 

20,903. Workina RatLway Points, F. W. We band A. 
M. Thompson, Crewe. 

20,90. Suspensory ATTacuMENT for Betta, N. Lee, 
Dundee. 

20,905. IntgRNaL ComBusTION Enorngs, G. Hirt and G. 

orn, Halifax. 

20 906. Stanparps, E. M. Munr>, W. Wood, 
H. Brecknell, and H. I. Rogers, Bristol. 

20907. Mminop of Sragrinc Fiix, A. Badvil, 
Londcn. 

Cueck CounTErFoIL, T. Chell, jun., Liver- 


pool. 

20,909. Exraaction of Licnin from Starks, A. 
Badoil, London. 

20,910. Banp Brakes for Cycies, H. L. Lowrie, 
London. 

20,911. Smut Exccuper for Wixpows, E. J. Boys, 
London. 

20,912. Erectric Tramways, W. H. Merriman, Bir- 
ming! 

20,918. Mupcuarps, C. W., F. H., and E. A. Bluemel, 
London. 

20,914. Fastenina for WeaRino Appargt, A. M. Bruor- 
ton, London. 

20,915. Prakrs. C. A. Babington, London. 

20,916. CusHtons, E. M. Payn, London. 

20,917. Raistine Wixpows, U. Koringer and A. Lagus, 
London. 

20,918. Arr Exrractors, F. H. Wardle, London. 

20,919. Woop Mortisg Cutsget, W Osment, London. 

20,920. New Ska-on-LanD Rounpagouts, E. Bush, 
London. 

20,921. SrRETCHER JomntTs of W. A. Bind- 
ley, W. J. Gell, and J. F. Boham, London. 

20,922. Sprnnino Corton, W. A. Phillips, London. 

20,923. MANIPULATING Masses of Mrtat, C. Davy, 


London. 
£0,924. Hgatine by Gas, J. H. Dale and W. H. Bushell, 

mdon. 
20,925. Osrarnina Caustic Lygs, C. Luckow, jun., 


ndon. 
20,926. Ropes, E. F. W. Képeke, London, 
20,927, Stuice R. Haddan.—(J. Whiting, 


the 

20,928. Musican Instruments, T. ©. Underwood, 
ndon. 

20,929. ArTiFicIAL Bortpina Stonr, G. de Bruyn, 
ndon. 

20,930. ARTIFIcIAL Strong, G. de Bruyn, 


ndon. 
20.931. Spivy1ne Cotton, A. Metcalfe and C. J. Sumner, 
anchester. 
20,982. Traps, F. Lamplough, London. 
20,933. TaBiEs, T. C. brown, London. 
20,934. Propucina W. J. Cordner, 


London. 
—, Tires, F. W. Schroeder and P, W. Moran, 


on. 
20,936. or Decoratep Ceramic Wars, A. Metz, 


ndon. 

20,937. SHEET- M&TAL C. A, Brinley, 
London. 

20,938. Trimmine of Lapigs’ Harts, A. E. Phillimore, 
Birmingham. 

20,939. MouLDED BLocks or Masses of Street, L. Perin, 
London. 

20,940. SypHon WATER - WASTE PREVENTING APPA- 
Ratus, R. Chantry and H. C. Milbank, London. 

20,941. Cappinc Enps of Corser Stexrs, A. F. Ra, 
London. 

20,942. Propuctne Cotourtna Martrers, J. Y. John- 
son. —(The Badische Anilin and Soda Fabrik, 


20,948. MeTattic H, A. Eckstein, 
London. 

20,944. Wurets, H. A. Eckstein, London. 

20,945. Dentirricr, F. P. Klein, London, 

20,946, AntmaL Wasa, I. 8S. McDougall, London, 

20,947. CLEANING Surps'’ Bottoms, B. 8, Miles, 
London. 

20,948. ConvertTING Roap Dust into Fort, E. Spring- 
born, London. 

20,949. Metat Fittines for FartHENWARE, R. Bors- 
dorf, London. 

20,950. EXTRACTING VEGETABLE OILS, A. F. Lundeberg, 
London. 

20,951. Pwgumatic Tires, M. M. Dessau and The 
Wapshure Tube Company, Limited, London. 

20,952. Pwkumatic Tires, M. M. Dessau and The 
Wapshare Tube Company, Limited, London. 

20,958. Pneumatic Tings, M. M. Dessau and The 
Wapshare Tube Company, Limited, London. 

20,954. Lockx1ne the Nots of Botts, A, Lége, London. 

20,955. PURIFYING ALCOHOLIC Liquips, C. W. Ramsay, 


London. 

20,956. Compressinc Air, A. J. Boult.—(The Parke 
and Lacy Company, United States ) 

20,957. InpIcator for Typewriters, M. J, Myers, 
Birmingham. 

20,958. Burners for O1, Lamps, J. Sharples, Birming- 


ham, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


629,882. Water-TuBt Steam Generator, F. Wind- 
ham, London, England.—Filed February 28rd, 1898. 
Claim.—{1) In a tubular steam boiler, the combina- 
tion with a steam generator, two series of water-tubes 
communicating with the generator and inclined 
downwardly and outwardly therefrom in opposite 
directions, mud drums with which the lower ends of 
the tubes communicate, a vaporiser located beneat! 
the generator and intermediate the two series of 
water-tubes, and a vapour burner beneath and con- 
nected to the vaporiser, substantially as described. 


(2) In a tubular steam boiler, the com) 
steam generator, two cerics water With 
cating with the generator and inclined downwene 
and outwardly therefrom in opposite direction ardly 
drums with which the lower ends of the tubes — 
municate, a combined vaporiser and batile to 
beneath the generater and intermediate 


the tw 
[629,882 882 


series cf water-tubes. and a vapour burner be: 
and connected to the vapcriser, substantially en 
Cescribed. (3) In a tubular steam boilcr, the com. 
bination with a generating chamber, cf a pivoted 
float plate within the chamber and batile plates carried 
upon the float-plates, substantially as described, 


629,893. Locomotive BoILer, D. Drummond, Surbiton 
England.—Filed February 16th, 1898. 
Claim.—The combination with a boiler having tubeg 
H, and a fire-box having double sides with water 
spaces between them, of a plurality of sets of inclined 
water-tubes in the fire-box and between opposite side 


spaces; the first set of tubes be’ng near the door of 
the fire-box and inclining in one direction ; the second 
set being nearer the rear of the fire-box ; consisting cf 
a larger number of tubes, said tubes inclining oppo- 
sitely to those of the first set. 


629,903. Apparatus ror CasTING Pic Metat, J. 
Hartman, Philadelphia, Pa.—Filed May 24th, 1898, 
Claim.—In an apparatus for casting pig metal, a 
series of moulds made cf a sing’e plate of compara- 
tively thin wrought iron or steel ; a series of mould- 
frames, consisting of metallic strips, conforming 
internally substantially to the shape of the mould 


each of which contains one of suid moulds detachably 
secured therein; a spout from which molten metal 
may be fed; and a traversing device by which said 
mould-frames with the moulds which they contain 
are carried in continuous series beneath said spout, 
substantially as described. 


629.943. Daaw GearR AND Burrixc APPARATUS, 
G. Westinghouse, Pittsburg, Pa.—Filed February 
26th, 1898. 

Claim.—(1) Ip a draw gear or buffing ap ratus, the 
combination, substantially as set forth, of intercalated 
frictional devices, a wedging device for imposing 
frictional resistance thereon, and means for releasing 
said wedging device which are adapted to be inert 
during the exertion of maximum compressive strain, 
and operative as to releasing action, when, and only 
when, said maximum strain has been reduced. (2) 
In a draw gear or buffing apparatus, the combination, 
substantially as set forth, of a housing carrying a 
series of outer wedge bars, a wedge block, two or 
more sets of carrier plates surrounding the wedge 


block and fitting inclines thereon, interlocking 

bers for regulating the disposal of the sets of 
carrier plates in determined serial relation, a series of 
inner wedge bars resting on the carrier plates and 
adapted to bear against the outer wedge bars, tenons 
on the inner wedge bars adapted to engage with the 
carrier plates, recesses in the carrier plates adapted to 
receive the tenons of the inner wedge bars, and of 
different widths respectively, in the different sets of 
carrier plates, relatively to the tenons of different 
units or groups of the inner wedge bars, and a spring 
abutting on one end of the housing and on the 
adjacent ends of the carrier plates, 
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ap PURIFICATION OF ACETYLENE BY MEANS 
t OF CHLORIDE OF LIME. 


mmon with all other writers on acetylene, we have 
urged in past issues of THe ENGINEER that 

der the existing conditions of calcium carbide manu- 
feotare and the circumstance that this material is placed 
og market ina “commercially pure ” state, acetylene 
pen fitted to be used as an illuminant in dwelling-rooms 
unless it has been submitted to a rigorous and really 
chemical method of purification. 

The gas can be evolved from carbide in two radically 
different ways ; either by dropping the solid into a large 
ss of water—the so-called carbide-to-water principle, 
the whole interior of the generator is full of water ; 
or it can be prepared by bringing water into contact with 
carbide—the so-called water-to-carbide principle, where 
the whole interior of the generator is fullof gas. We have 
already discussed the relative merits of the two pro- 
cesses; and in the present connection have nothing to do 
with the matter except in so far as the impurities of the 
resulting gas are concerned. The normal impurities of 
crude acetylene, which are of sufficient importance to 
require attention, are three in number—ammonia, sul- 
phuretted hydrogen, and phosphoretted hydrogen. The 
two former are very soluble in water, the second is 
chemically absorbed by lime-water; and therefore it is 
not surprising that in carbide-to-water acetylene, phos- 
phoretted hydrogen is practically the sole survivor. In 
another way, also, phosphoretted hydrogen is the impurity 
which gives most trouble to acetylene users; ammonia 
and sulphuretted hydrogen have for many years been 
well-known impurities in illuminating gas. Methods for 
their extraction have been thoroughly worked out by coal- 
gas makers, and all that “ acetylenists’’ have to do is to 
borrow or steal existing processes. In the coal-gas trade, 
owing to its enormous size, these impurities become 
actual sources of revenue ; and it is necessary to remove 
them from the gas in such fashion that the sulphur and 
the ammonia may be recovered in saleable form. By the 
wildest flight of imagination it cannot be conceived that 
the ammonia and sulphur in calcium carbide shall ever 
become pecuniarily valuable, therefore the generator 
maker is free to employ any processes for their extraction 
which seem good in his eyes, quite irrespective of the 
manner in which those bodies suffer during the operation. 

In the purification of acetylene, then, there is 
essentially but one substance to be dealt with; and this 
merits considerable study—first, because it is very 
difficult to remove without attacking the acetylene ; 
secondly, because, left in the gas, it is far more objection- 
able and unhygienic than either or both of the others. 
On combustion, phosphoretted hydrogen is converted into 
phosphoric anhydride, which immediately takes up water 
and becomes phosphoric acid. Phosphoric acid in a closed 
room produces a whitish haze, misleadingly called by some 
generator makers a smoke, and is very irritating to the 
mucous membrane of the nose and lungs. Traces of 
sulphuric acid are bad enough, both in this way and in 
their action on gold leaf; probably, phosphoric acid 
would destroy picture frames and leakbintings to an 
equal extent, but it stands far before its rival as a throat 
irritant. In passing, perhaps a word of warning may be 
offered to those persons who are disposed to experiment 
wildly on the extraction of phosphoretted hydrogen. 
There are plenty of chemical substances that will oxidise 
and remove this impurity ; the difficulty is to find some- 
thing that will remove it without moins Aeavterne oxidis- 
ing the acetylene. Potassium permanganate and barium 
peroxide extract the phosphorus almost entirely, and 
some of the sulphur also; but they attack the acetylene 
and cause much waste of gas. Potassium bichromate at 
first removes the phosphoretted hydrogen, leaving the 
sulphuretted hydrogen behind; but its activity soon 
falls off, and it is not of much value as a purifying 
material. Ferric chjoride touches neither the phosphorus 
nor the sulphur. 

From the aspect of purification acetylene has passed 
through three stages. Originally purification was utterly 
ignored ; next the gas was filtered through glass wool, 
asbestos, and similar straining materials, which undoubt- 
edly are of service in extracting coke and lime dust, but 
which cannot be honestly termed purifiers ; then some 
method of real chemical purification was found essential, 
and more or less intelligently was adopted. Writing in 
England, we fear the above sentence is scarcely correct ; 
acetylene has not yet passed through the first two stages 
—it is still passing through them. Seversl English 
manufacturers have recognised the necessity of purifica- 
tion, and manfully have struggled to cope with it; others 
calmly put it on one side, aliie faintly when they are 
questioned about it; others provide their generators with 
purifying vessels containing some secret chemical (?) 
substance, and feel aggrieved when cautious expert 
oe will not affirm in print that the process is satis- 

ry. 

Practically speaking, there are on the market at the 
present time three distinct methods of chemically purify- 
ing acetylene with varying degrees of efficiency. These 
are Ullmann’s chromic ool, Frank’s acid cuprous 
chloride, and chloride of lime. The primary reagents in 
the two former processes are solutions ; but since liquids 
are not by way of being conveniently employed in prac- 
tice, owing to the greater attention required during their 
Utilisation, and to the greater loss of pressure in the 
Service when the gas has to pass through a column of 
reasonable height, they are now being used in the form 
of solids after absorption in kieselguhr. Ullmann’s 
chromic acid is called commercially ‘“Hera- 
CR we solidified cuprous chloride is known as 
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wns the past few months all these processes have 
n submitted to careful examination in Germany by a 
we of investigators, whose conclusions respecting 
bo value of the Frank and Ullmann powders all agree 
ra rar ges with the opinions expressed by Dr. Ahrens, 

which we referred on page 141 of our issue for August 


llth last. Dr. Ahrens, it will be remembered, stated 
that chromic acid and cuprous chloride removed all the 
phosphoretted hydrogen, but left some sulphur behind ; 
while chloride of lime extracted the whole of the impuri- 
ties, but introduced others. The new impurities consist 
of carbonic oxide and certain compounds of chlorine, 
both sufficiently objectionable in their way; but, on the 
other hand, bleaching powder is so much cheaper and so 
much easier to manipulate that it is very desirable to be 
able to employ it. Moreover, on several occasions lately 
trouble has arisen with spent chloride of lime ; every now 
and then it heats considerably, and in one case—at Buda- 
pest last spring—when the lid of an old purifier was lifted, 
the mass caught fire, injuring, we do not know how 
seriously, the man who was going to empty and re-charge 
the vessel. Not altogether without cause, a small scare 
has sprung up, and chloride of lime has been proclaimed 
too dangerous a material to be adopted for removing the 
phosphoretted hydrogen from crude acetylene. 

The earliest suggestion for using bleaching powder for 
this purpose was made by a couple of English, or Scotch, 
inventors—English patent 24,414, 1896; the real credit 
of working out the idea undoubtedly belongs to Lunge 
and Cedercreutz. The latter chemists carried out many 
experiments about two years ago, and said not a word 
about heating. The same reagent, too, we understand, 
has successfully been employed either alone or mixed 
with some other substances for quite a long time by one 
of the chief English firms engaged in the acetylene 
business, who with perfect justice claim that their 
material vastly improves the atmosphere of an unventi- 
lated room where the gas is to be burnt; and who assert 
that they have “ hundreds of purifiers” in use “ giving 
great satisfaction.” Yet a short while ago Professor 
Vertess published an account of the acetylene installation 
at the Hungarian town of Veszprim, in which he said 
that the burners smoked badly, and the gas exhibited all 
those defects which are recognised as characteristic of 
acetylene generated from calcium carbide of inferior 
quality and burnt without purification. In a later com- 
munication to one of the German technical journals, Dr. 
Ahrens referred to the Veszprim difficulty, and explained 
—without noticing Vertess’s observations—the whole 
matter. He said that the acetylene of that town was 
regularly purified with chloride of lime, but that the gas 
smelt so strongly of chlorine—by this expression we pre- 
sume he meant that the products of combustion smelt 
so. strongly of chlorine—that the consumers grumbled 
and threatened to go ‘on strike,” and therefore the 
purifying apparatus was either temporarily or perma- 
nently put on one side. In the absence of the purifying 
system Professor Vertess no doubt examined the con- 
dition of affairs ; and very naturally he heard complaints 
about the choking of the burners. The question thus 
arises, What is the practical value of chloride of lime as 
an acetylene purifier, and can it be employed with perfect 
safety or not? 

The whole matter seems to turn, like so many other 
industrial problems, on several small and apparently 
insignificant details. If chloride of lime is properly used 
it is satisfactory and safe; if it is improperly used it isa 
nuisance and a possible source of danger. 

Although it is perfectly practicable to do so, it is not 
convenient in the small installations where acetylene is 
the illuminating agent, to use liquid purifying materials. 
Chloride of lime could be bought into solution, but a 
slightly damp powder is preferable for various reasons. 
The acetylene, therefore, must not be too damp when it 
enters the purifier. Complete absence of moisture does 
not appear necessary ; it is sufficient that the gas, either 
in the generator itself or in a separate condenser, shall 
be thoroughly cooled, and so freed from the greater 
proportion of its water vapour. Ammonia must be 
removed from the gas before it comes in contact with the 
bleaching powder, or the violently explosive chloride of 
nitrogen may be formed. In apparatus of such design, 
therefore, that the acetylene does not bubble through 
water—in which of course ammonia is enormously 
soluble—a washing vessel must be put before the purifier ; 
or, if preferred, a vessel holding a little weak sulphuric 
acid. By remembering these two necessities—absence 
of excessive moisture and freedom from ammonia— 
acetylene can be quite safely brought into contact with 
chloride of lime; and by that material all the impurities 
will be removed.* Now itis said that the chloride adds 
carbonic oxide and chlorine compounds. We cannot 
imagine that a method of withdrawing the carbonic oxide 
can be worked out, but we do not consider that sucha 
process is really wanted; for the proportion of this 
highly poisonous gas thus introduced must be extremely 
minute, and the acetylene after treatment cannot be 
regarded as in any way comparable to modern coal gas 
enriched with carburetted water gas, or to carburetted or 
non-carburetted water gas itself, as regards toxicity. 
Probably if this introduction of carbonic oxide had not 
been noticed by very careful chemists the presence of the 
fresh impurity would have remained unrecognised for all 
time. The chlorine compounds are more important, and, 
fortunately, are more amenable to treatment. By plac- 
ing a second vessel charged with slaked lime only, after 
the bleaching powder purifier almost all the chlorine 
added by the chloride can be removed without injuring 
the acetylene; and as the percentage of chlorine com- 
pounds that need extraction must also be small, the 
second vessel should remain operative for a long while 
and require very little attention. In a recent investiga- 
tion of chloride of lime for the present purpose, Dr. G. 
Benz has asserted that this lime vessel must always be 
added ; and his prescription is endorsed by many other 
authorities. It most certainly appears a reasonable pre- 
caution, and should be followed until some means for 
preventing the formation of these chlorine compounds— 
if that be ever practicable—is discovered. 

The occasional heating and the possibility of a fire 
when the spent chloride is brought into contact with air 


* This statement is distinctly admitted by Ullmann and Goldberg in a 
recent article; and Ullmann acid. 


is the advocate of chromic 


and light in the operation of re-charging the purifier, 
is an unpleasant phenomenon, but it is equally under 
complete control, if we may trust, as we entirely do, the 
latest information on the subject. Ahrens has found that 
chloride of lime when used alone does not exhibit this 
liability to become hot. It has been the custom with 
some firms to dilute the bleaching powder with sawdust 
in order to render it more porous and, by increasing its 
surface, make it a more energetic absorber of phos- 
phoretted hydrogen. And it is precisely this mix- 
ture of chloride with sawdust which is principally, 
liable to heat. Manifestly, there is no peculiar virtue in 
sawdust as a diluent ; a host of other harmless indifferent 
substances are to be thought of on the spur of the 
moment. Inasmuch as sawdust has been shown to be 
harmful, some of these materials must be substituted. 
Ahrens and Benz both make suggestions; coarsely 
powdered brick, coke, slag, kieselguhr, &c., will serve. 
Ahrens also remarks that the chloride must be mixed 
either with very little water, or with a very large quantity 
of sawdust, to make it quite safe; but, we submit, the 
total avoidance of the organic matter of wood is distinctly 
more advantageous. 

Quite recently an accident occurred in a mill at Wiir- 
temberg where chloride of lime mixed with kieselguhr 
was being used ; the water-seal of the purifier was blown 
out, the holder bell was lifted, the gas caught fire, and 
suffocated several workmen, who remained unconscious 
for some hours. After the explosion, the purifying 
material was found to be pasty with water, although it 
had been introduced into the vessel in the dry state. 
This catastrophe seems to have been due to the gas 
passing directly from the generator into the purifier very 
hot and loaded with moisture ; not improbably also the 
carbide was unusually bad, and the acetylene contained a 
notable proportion of ammonia. The trouble was aggra- 
vated by the employment of an abnormally large purifier ; 
for it is reported that some ninety times more chloride 
was present than was necessary to deal with the whole 
of the gas evolved by the generating apparatus. 

Thus we see that by keeping the original acetylene free 
from too much moisture, removing the ammonia, treating 
it with chloride of lime, diluted, if necessary, with 
some inert inorganic substance, and making it afterwards 
pass through a vessel of slaked lime, more of the impuri- 
ties in the crude gas are extracted than if the Frank or 
the Ullmann process be adopted. The operation is said 
to be simpler for a non-chemical attendant; it is 
obviously far cheaper. The one disadvantage of the 
purified gas, its minute percentage of carbonic oxide, is 
far too trivial to be considered; and no fear need be 
felt that the half-spent material may become a source of 
anxiety by overheating, or the spent material a source of 
danger by actually catching fire. 


THE CANAL SYSTEM OF CANADA. 


For some years past the question of further utilising 
the Great Lakes, in preference to the railways, for the 
conveyance of merchandise from the interior of 
Canada and America to the seaboard has attracted the 
very serious attention of the Governments of the two 
countries. A canal system, whereby it was possible to 
go from Lake Superior to the ocean, has long been in 
existence; but its value has been in large measure 
neutralised by the shallow depth of water at particular 
points, vessels of deep draught being in this way pre- 
vented from using the waterways to anything like good 
purpose. A glance at the map will show in a moment 
the great advantage to the western farmers of unimpeded 
navigation. The country surrounding the lakes, and the 
districts further to the south and west, constitute the great 
wheat-growing portions of the continent; andit is highly 
desirable, for the prosperity of the agricultural interest, 
and for the benefit of the consumers in Europe—who 
are every year becoming more and more dependent 
upon the North American continent—that a means of 
transport cheaper than the railways should be utilised. 
Commerce must move between the Great Lakes and the 
seaboard. A careful analysis of official reports indicates 
a volume of through traffic approximating to 60,000,000 
tons annually, of which less than one-twentieth moves 
vid the Erie Canal and the St. Lawrence at a cost of 
about 1.30 dol. per ton, plus re-handling and commis- 
sions; and the remainder moves by rail at double, 
or more than double, the water rates. It may be 
quite true that rail freights are not extravagant, all 
things considered, but none the less they bear heavily 
upon the producers, and impede the development of 
the country and the expansion of commerce, more 
especially the export side. It must be borne in mind 
that the great productive region—agricultural, mining, 
and manufacturing—is west of the Allegheny Mountains, 
far removed from the seaboard; that the articles to be 
exported must be brought by rail, the canals hitherto 
playing an insignificant part, to the seaports for shipment, 
and that by the amount of the freight charge all the 
various interests are handicapped. It was with the 
object of diverting some portion of the existing trade 
from the railways that the Dominion Government took 
in hand about ten years ago the task of improving and 
deepening its system of canals, towards the end that 
cargoes might be conveyed from the interior to the sea- 
board without transhipment and the numerous charges 
incidental thereto. This task has been completed, save 
for the removal of afew unimportant river obstacles. On 
the 9th ult. the Soulanges Canal was opened for traffic ; 
and in the spring vessels drawing 14ft. will be able to steam 
from Port Arthur on Lake Superior direct to the sea. 
The completion of the whole work has cost the Govern- 
ment about 40 millions of dollars, or £8,000,000 sterling, 
over and above the original outlay and the cost of main- 
tenance. The Soulanges Canal takes the place of the 
Beauharnois Canal, and forms the connecting link between 
Lake St. Francis and Lake St. Louis. Between these 
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two lakes the St. Lawrence River falls 82ft. This drop is 
overcome by means of four locks, the dimensions of 
which are those of the enlarged system, or 270ft. by 45ft. 
The greater part of the fall occurs within the first mile 
from the Cascades, where three of the locks are placed, 
the fourth being rather more than three miles from the 
entrance. The total length of the canal is 14 miles, 
while the length of the Beauharnois Canal, which is on 
the opposite or southern bank of the great river, is 11} 
miles. The question of deepening and enlarging the 
latter, which has nine locks, 200ft. by 45ft., with a depth 
of 9ft., was of course considered when the necessity 
for improved means of communication became apparent, 
but the engineers reported that it would cost less to 
cut an entirely new canal on the other side of the St. 
Lawrence, and so the Soulanges Canal was decided upon. 
It has cost the country the equivalent of a million 
sterling, which will probably not be regarded as extrava- 
gant even when it is remembered that the engineering 
problems raised were few and for the most part not 
difficult, the most serious being the carrying of the river 
Delisle under the canal through four lines of cast iron 
tubes 10ft. in diameter. 

It is estimated that 20,000,000 tons of freight can be 
passed through the Soulanges Canal in the course of one 
season. Itis scarcely to be expected that such a large 
quantity will be diverted immediately. Trade has a way 
of sticking to old channels in a surprising manner, even 
when the advantages of the newer channels are manifest 
as day. But that some portion of the grain and other 
traffic, which has hitherto gone overland, will be attracted 
to the canal, with the opening of the shipping season, 
goes without saying. This applies to shipments from 
American territory no less forcibly than to those from 
Canadian, because the deep-water route to Montreal is 
now available for one as much as for the other. ‘In 
past seasons,” we are reminded, ‘ the average wheat rate 
from Chicago to New York by way of the Lakes and the 
Erie Canal was 5} cents a bushel, and the rate from 
Chicago to Montreal 6 cents. The opening of the new 
canal will, it is believed, now reduce the rate from 
Chicago to this last-named port to about 3 cents a bushel, 
or, approximately, one-half the rate from Chicago to New 
York by the Erie Canal.” By this showing, the advan- 
tages of the Montreal route for export purposes are 
obvious, and when it comes to saving money by the 
Canadian route, the producers of the western states of 
America are not going to send their commodities to New 
York even by way of Erie. This, at least, is our assump- 
tion ; if we do the producers an injustice, no doubt some 
good reader will correct us. At the very best the de- 
velopment of the numerous interests in the neighbour- 
hood of the lakes is sure to be stimulated, and in this 
manner the benefit will be to both. 

It is true that the Canadian route to the sea does not 
touch the centres of consumption on the Atlantic sea- 
board of the United States, save by way of Nova Scotia 
and the open ocean, and, as the domestic requirements 
of these centres are growing year by year, the relief to 
the farmers and others can only be partial so far as this 
item is concerned. But is it more costly to reach Boston 
and New York with freight by sea than by railroad, or by 
railroad and canal? There is the trouble of ice in the 
St. Lawrence in the winter, but it is now possible to take 
more advantage of the open season, thereby obviating 
part of that objection; and there is no prospect of the 
early construction of a proper ship canal to New York. 
Three or four years ago we heard a good deal of a pro- 
ject to connect the lakes with the Atlantic at New York 
by means of a ship canal beginning atthe Welland Canal 
on Lake Erie, and utilising and connecting Lake Erie 
and Lake Ontario, the St. Lawrence River, Lake Champ- 
lain, and the Hudson. It involved the construction of a 
canal capable of receiving vessels of ocean draught from 
a point near Albany, on the Hudson, to Lake Champlain; 
the deepening of that lake; a canal from the head of 
Champlain to Lake St. Francis on the St. Lawrence 
River; the utilisation of the present improved Canadian 
canal system along the St. Lawrence; and the construc- 
tion of a practically new canal from Ontario to Erie 
across the Welland Peninsula. In place of the existing 
series of twenty-four locks required to compass the drop of 
326ft. between the level of Lake Erie and the level of Lake 
Ontario, the gentleman responsible for this project pro- 
posed to use two pneumatic balance locks of his own 
invention, each 160ft. in height, built of steel, and 
operated by compressed air. In place of the thirty-five 
locks now needed between Lake Erie and the sea, this 
Pittsburgh engineer’s system looked forward to but five. 
It was a magnificent scheme, and Mr. Dutton’s claim 
for it was all right in the abstract. His canal would 
give New York an open water route of communica- 
tion with the heart of the continent. It would make such 
cities as Cleveland, Detroit, Chicago, and Duluth practi- 
cally seaports. It would immensely cheapen bread- 
stuffs, coal, and other products which have to be brought 
from the west under heavy freight charges. It would 
make possible the competition of eastern manufactures 
with those of the middle west. It would put New York 
in touch with the most important water commerce of the 
western hemisphere. But the difficulties and the cost of 
constructing not only the huge locks— assuming that they 
are practicable—but the heavy work from Albany to the 
St. Lawrence, by way of Lake Champlain, are obstacles 
almost fatal in their results—obstacles, too, which have 
been avoided by the improvement of the Canadian 
canals. We do not, therefore, look for any early attempt 
to provide this undertaking. Mr. Dutton regarded it as 
essential that any great transportation route should have 
New York city atone end. To us, New York does not seem 
at all essential. It is generally admitted in the United 
States that, by the improvement of its canals, Canada 
has secured transportation facilities between the Lakes 
and tidewater “‘incomparably superior” to those which 
cross American soil. Moreover, the establishment of a 
line of steamers from Paspebiac, on Chaleurs Bay, to 
Muford Haven, indicates that the Dominion is carrying 


its policy a step further. Not only is it making a bid 
for direct communication by deep-draught vessels with 
the interior, but it can utilise the canals as well as the 
railways in the maintenance of regular relations with 
Europe. Paspebiac is a fine port, free from ice at all 
times. The extension of the Atlantic and Lake Superior 
Railroad from Metapedia places it in immediate commu- 
nication with all the Dominion. There can be no doubt 
that this line of steamers will aid the direct service in 
diverting much traffic that now goes and comes by way 
of New York. Goods will come from the West to 
Buffalo, and then, instead of going on to New York 
for export, they will be diverted through the Welland 
and St. Lawrence canals, and finally take ship at 
Chaleurs Bay. America cannot quarrel with Canada, 
but must, on the contrary, admire and commend her 
enterprise. What it can do is to show similar enter- 

rise. It is well to improve the East Channel, and to 

eep it open, if that be possible, in spite of the Atlantic 
Ocean. But what is also imperatively needed is an 
improvement of canal routes across the State from 
Buffalo to tidewater comparable with that effected by 
the Dominion, with proper terminal facilities for direct 
connection with ocean shipping at New York, and then 
the opening of the shortest possible route from the docks 
to England. The answer to this move of Canada’s 
would be the completion of a deep waterway from 
Buffalo to the head of Long Island Sound, and thence 
a daily line of swift steamers to the western coast of 
England. This is a much more modest programme than 
that mapped out by Mr. Dutton with his wonderful locks 
in place of the Welland Canal; but there does not appear 
to be much chance of it being carried out, and the pro- 
vision of a deep draught channel to Montreal indicates 
that New York will lose still more of its trade than it has 
done in the past few years. 


BRITISH AND AMERICAN MACHINE TOOLS. 
No. I.—(Continued from page 414). 
A COMPARISON OF THE CONDITIONS SURROUNDING 
THE TRADE. 

WE now come to the working man himself, and it is 
humiliating to have to confess that this country, when 
compared with America, undoubtedly comes off second 
best in this respect. 

Oppressed and weighed down to a dead level by the 
pernicious doctrines of trade unionism, the average 
British workman appears to have lost not only the 
healthy spirit of emulation which he once possessed, but 
all desire to turn out a fair day’s work. In America 
exactly the opposite is the case. Although piecework is 
by no means universal, the workman is paid strictly in 
accordance with his merit. The spirit of rivalry, there- 
fore, is very keen. The result is that, although he earns 
more money per week than the workman in this country 
—and it is customary therefore to hear that wages in 
America are very high—he works considerably harder, 
and produces infinitely more in a given space of time, 
and if we reckon wages not at so much per hour, but by 
the amount of work achieved, then the British workman 
of the present day is by far the higher paid of the two. 
Moreover, not yet convinced of the truth of the modern 
theory that the amount he can produce is in inverse 
proportion to the number of hours he works, the American 
is contented with a working week of fifty-eight or sixty 
hours, as against forty-eight or fifty-four in this country— 
a state of things which he maintains gives him a still 
further advantage over us in the cost of production. 

The position of the working man in America is much 
better than that of his fellow in this country. He is 
more highly educated, and, in fact, belongs to quite 
another social grade. A striking proof of this is that the 
commercial travellers of American houses are largely 
recruited from among their mechanics, who, from their 
practical knowledge, are most valuable in explaining the 
details of a machine to an intending purchaser. ith 
every wish to do justice to our own working man, one 
must admit that he does not yet possess the education 
or qualifications necessary to enable him to conduct 
commercial negotiations to a successful issue. 

in, the American is more ambitious than the 
British working man. The aim of the average American 
mechanic is to possess some day a factory of his own. 
With this incentive he is anxious to improve himself in 
every possible way, not only while at work, devoting the 
whole of his energies to improving his mechanical skill, 
but frequently studying at home after working hours. 
The effect of this is to benefit his master as well as him- 
self, and the former, quite alive to this fact, as a rule aids 
him in every possible way, encouraging him to suggest 
new methods, and rewarding him for any improvement 
he may introduce. This tends to make the American 
far more enterprising than our own working man, who is 
usually content to continue on the same old lines, day 
after day, happy, provided only he can continue to draw 
om _ wage which the trades union sets down as being 

s due. 

In this country it is customary, with the exception of 
patternmakers and moulders, for the employer to provide 
all necessary tools for their own men. This is also the 
case in America; but there every mechanic worthy the 
name possesses his own equipment of small instruments 
as well, and will enter on his work bringing with him a 
box of tools containing such articles as a micrometer, 
gauges, hand hammers, squares, &c., the contents of 
which may vary in value from anything between £5 and 
£50. So universal is this practice that a new hand who 
turned up to work without the customary equipment 
would be looked upon with surprise, if not with suspicion. 
In England each man, as a rule, knows the amount of 
wages his fellow is receiving, and should one of them 
obtain a rise his comrades are acquainted with the fact 
before many minutes have elapsed. In America the 
workman keeps this to himself, and it is seldom that a 


man will know what salary his neighbour is receiving. 


Moreover, it would be considered the height of ill manne, 
to inquire about so delicate a subject. s 

Another small but significant fact is that in America 
one seldom sees @ man in working dress outside the 
workshops. All change their clothes before commeng; 
work, a large room with washing troughs and eye 
requisite being provided in each establishment, The men 
effect the change in their own time, being booked in ag 
they enter the workshop. They thus have to arrive g 
little before starting time, and also lose a few minutes on 
going out. Were this arrangement in vogue over here, it 
is doubtful if our workmen would avail themselves of it 
unless, indeed, they were permitted to do so in their 
employers’ time. 

One is much struck with the comparative youth of the 
hands employed in America. It is exceptional to see 
any working man in the factories over fifty years of age 
and indeed men of middle age are rare, the majority 
being quite young. The explanation of this is that by 
the time they are approaching middle age, most haye 
managed to save something out of their earnings, ang 
have either improved their positions or have started a 
small factory of their own. 

In many of the provincial towns the workman is the 
owner of the house in which he lives, and often in 
addition possesses a few acres of freehold land. It will 
thus be seen that the American is more thrifty than the 
English workman. Like ourselves, the Americans haye 
experienced labour troubles, but not to the same extent, 
The principles propagated by the agitator at one time 
found favour with a minority, but, more clear-sighted and 
independent than the British workman, the American 
soon saw the fallacy of the doctrine that all skilled men 
should be considered —_ and, realising that the 
interests of employer and employed, instead of being 
antagonistic, are identical, quickly settled down to work 
with a determination to do justice both to himself and 
to his master. It is impossible to over-estimate the 
advantage of this happy state of affairs as compared 
with ourown. On the one hand a thorough understand- 
ing exists between master and man, the former paying a 

wage for work done cheerfully and well, while on 
the other hand there is a mutual feeling of distrust, the 
master hesitating to make any concession lest more 
should be demanded of him, while the workman, per. 
suaded by outsiders that he is overworked and under. 
paid, performs his task grudgingly and, so to speak, 
under protest. With such conditions as these it is not 
difficult to foretell which of the two countries is likely to 
be the more successful in the future. 

Free from trades union coercion, the American work- 
man, whenever it is practicable, will operate more than 
one machine at a time, and indeed is only too pleased to 
have the opportunity, knowing that the more machines 
he can manipulate satisfactorily, the higher will be his 
pay. Itis not uncommon among automatic machinery 
to see one man working five or six machines alone. The 
saving in labour is enormous, and thus both master and 
man obtain an advantage. Though, of course, this 
custom prevails to some extent in England, the objec- 
tions always raised by the trades unions to its introduc- 
tion have hitherto prevented it from becoming general. 

At one time England produced the finest mechanics in 
the world, but from the above it will be seen that, though 
the British workman has advanced considerably in 
education and prosperity of late years, he is not as well 
educated, independent, or prosperous as the American, 
nor is he any longer pre-eminent in mechanical ability. 


CHARLES WRIGHT YOUNGHUSBAND. 


LIEUTENANT-GENERAL CHARLES WRIGHT YOUNGHUSBAND, 
C.B., F.R.S., late Royal Artillery, died on October 28th last, 
at Ravenshoe, Folkestone, aged 78. He was the son of the 
late Major-General Younghusband, R.A. He was born in 
1821, and obtained his first commission in 1837. He saw 
active service in the Crimea, having the Crimean and 
Turkish medals, with clasps for Inkerman and Sevastopol. 
He was, however, much better known for his scientific than 
for his combatant work. He took part in the Magnetic 
Survey, and was stationed at Toronto for this purpose from 
1847 to 1854. He was employed in the purchase of swords 
and weapons from Solingen and elsewhere in Prussia and 
Belgium from 1857 to 1863, when he was appointed a mem- 
ber of the Ordnance Committee, on which he served until 
1867. He was appointed superintendent of the Powder 
Works at Waltham Abbey, which post he occupied until 
1875, when he became superintendent of the Royal Gun 
Factories in the Royal Arsenal, where he remained until 
1880, when he retired as Major-General. He had been asso- 
ciated with Sir Andrew Noble in work which ended in the 
introduction of the so-called new type guns, in which high 
muzzle velocities were developed by the use of slow-burning 
powder in long bores. General Younghusband was a 
employed in special individual work, such as attending 
foreign experiments. After his retirement he became con- 
nected with Elswick. His son, the late Captain Young- 
husband, R.N., afterwards held the position of superintendent 
of the Gun Factories, General Maitland coming between the 
father’s and son’s terms of superintendence. Both father 
and son were remarkable, but in very different ways. The 
son was & Vigorous man, full of resource and with real power 
of design, while his manner was brusque. The father was & 
man of refined intellect, who went carefully and fairly into 
questions, and came to sound scientific conclusions. The 
son, in fact, was more of an inventor; the father more of a 
judge. The son was very valuable in his special department. 
The father’s powers, if less than those of his son in construc- 
tion, were of wider range, and he was universally liked in 
England and abroad. It would be well for the service if there 
were more Younghusbands coming into it. 


Ironbark is the name given to an extremely tough 
timber grown in New South Wales. It has a tensile resistance > 
17,900 1b. 5 r square inch, which is much higher than that of ¢ 
or teak, It has been estimated that in New South Wales alcae 
there are 16,870,000 acres of this wood belonging to the Crown. 
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UTILISATION OF THE NILE. 


In our issue of the 11th ult. we published with the 
hotographs of the works a short account of the state of 
progress of the great dam at Assouan and the barrage at 


t. 
oy that our readers may understand, and to 
redeem the promise in our last article under this heading, 


metres at an elevation of 1130 metres above sea level. 
Lake Albert, into the north-east corner of which the 
river after leaving Lake Victoria falls, has an area of 
4500 square metres, and is at a lower level than Lake 
Victoria by 500 metres. 

Mr. Willcocks shows that with skilful treatment 
of the above resources the reservoir question would 
be definitely settled for all Egypt. But we are 


General plan of pile 


~ “pGuage bolt holes” 


Dolly 
Rear elevation. Side elevation 


| tenth sluice are 12 metres wide. 
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of the vertical ribs to admit of expansion. The 
bottom plates are 2°7 metres by 0°75 metres ; these 
are also set with felt between the joints, but the plates 
themselves are not bolted to each other, only to the 
vertical plates above at either end. The revised general 
plan and section of the dam as now being built is shown 
in Fig. 2 and Fig. 2a, page 440. 

The total length of the walling of the dam will be 1950 
metres, and it will be founded everywhere on the soundest 
of granite rock. The maximum depth of water will be 28 
metres, but the maximum head against the dam will be only 
20 metres. The width of the dam at top will be 7 metres 
and at bottom 24°5 metres. With these dimensions the 
structure complies with the recommendation of the 
Technical Commission, that the maximum theoretical 


| pressure on the down-stream toe of the dam should not 
| exceed 5 kilogs. per square centimetre. The Commission 


also prescribed that the area of the sluices should be 
reduced by 6 square metres, and that the piers between 
the sluices, both ordinary and abutment, be increased by 
2 metres in thickness. The sluices as now designed are 
2 metres wide by 7 metres high, and the ordinary piers 
are 5 metres wide, while the abutment piers at every 
During the flood season 
all the sluices will be open, and the whole of the flood 
waters of the Nile will be discharged through them. The 
maximum discharge—14,000 cubic metres per second— 
of an extraordinary flood will traverse the sluices with a 
velocity of 6°25 metres per second and a head of 3°3 
metres. The mean maximum flood of 10,000 cubic metres 
per second will be discharged with a velocity of 4°75 


metres per second, and a head of 2 metres, while the 


\ 


| muddy flood of August of 8000 cubic metres per second 
| will be discharged, with a velocity of 4 metres per second 
|and a head of 1°5 metres. The under sluices will be 
| regulated by Stoney’s self-balanced gates, as mentioned 
‘ Section of pile ' _in our previous articles. An enlarged plan and cross 
vs ' sections of the dam, showing the under sluices, are given 
| in Figs. 3 and 3a, page 440. 

| The navigation will be provided for by a canal provided 
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CROSS SECTION. 


Fig. 7—IBRAHIMIAH CANAL 


HEAD REGULATOR-—ASSIOUT 


we now give a description of the finally sanctioned design | 


of these works, for much of which we are indebted to Mr. 


Willcocks’ recently-published treatise on ‘ Egyptian - 


Irrigation.” 

We have already stated that the Egyptian Government, 
on the recommendation of the Technical Commission, 
decided on the Assouan site as the only possible one for 
the reservoir dam; but, influenced by the views of the 
archeologists in a desire to save the Phile Temple, they 
have agreed to limit the level at which the water is to 
be stored to R.L. 106 metres. This decision has hurt the 
reservoir, and it is believed will not in the end save the 
temple, unless the proposal of Sir Benjamin Baker, to 
raise its level vertically, or that of Mr. Willcocks, to 
remove it bodily to an adjacent higher site, be adopted. 
Be this as it may, the reservoir dam is now being con- 
structed across the head of the Assouan cataract, and 
the works are making rapid progress. The maximum 
water level above the dam will be R.L. 106:00 metres, and 


the minimum level on the down-stream side will be R.L. | 
that the site selected cor- 


86°00 metres, the greatest head being 20 metres. The 
reservoir is estimated to contain 1065 millions of cubic 
metres of water. It will be filled between November and 
April, after the floods have passed, and will be emptied 
during May, June, and July. The loss by evaporation is 
assumed to be 1 metre vertically, or 7 per cent. of the 
contents of the reservoir, z.c., 75 million cubic metres, so 
that the net volume available in the reservoir will be 990 
million cubic metres per annum. Assuming the loss 
en route—from various causes—of water, which will 
take 13} days to travel between the dam sluice and the 

pick-up weir, or barrage, at Assiout, a distance of 530 
kilometres, to be 227 million cubic metres, Mr. Will- 
cocks estimates that there is left 763 million cubic metres 
per annum as the net quantity which will be capable 
of utilisation at the Assiout barrage. As we have shown in 
previous articles, this amount of water is totally inade- 
quate for the complete supply of the perennial irrigation 
of Egypt, and therefore sooner or later other reservoirs 
must be constructed, or regulating works must be placed 
at the outlets of some of the great lakes at the sources of 
the Nile, 

_For example Lake Tsana, at the sources of the Blue 
Nile, would make an excellent reservoir, since this river 
has a steep and steady slope and traverses no swamps. 
The area of the lake is a sixth of its catchment basin of 


also told that some of the more important summer 
crops are incapable of bearing a drought of more 
than ten days, so that in any case it will be abso- 
lutely indispensable to have near at hand a subsidiary 


| reservoir where the Nile 


18,000 millions of square metres, with an annual rainfall | 


of one metre. 
of cubic metres, will be stored by adam of 3 metres 
high. Lakes Victoria and Albert, at the sources of the 
White Nile, have areas of 70,000 and 4500 millions of 
Square metres. They would make excellent reservoirs, but 


One-third of this rainfall, or 6000 millions | 
by metres, each 


enters Egypt, to meet 
any contingency which 
may arise. Such a work 
is that at Assouan, from 
which it would take only 
eleven days for the water 
to reach the head of the 
canals at Assiout, whereas 
it would probably take 
ninety days to arrive 
from Lake Victoria. 

A sketch of the posi- 
tion of the Assouan dam 
as finally settled is given 
on p. 441. It will be seen 


responds nearly to that 
shown at page 173, of our 
issue for March, 1894, but 
the dam as finally de- 


i 


with four locks and traversing the extreme left flank of 
the dam, its total length will be 1600 metres, partly ex- 
| cavated out of the living rock and partly banked—see 


| Figs. 4, 4a, 4b, and 4c. Both the intakes and outlet will 


| be well removed from the influence of the dam sluices on 


| both sides. The bed width will be 15 metres. In cutting, 


| the channel will be provided with floating pine baulks to 
| protect the passing traffic from the rough surfaces of the 
granite excavation. The locks provide a total descent of 


| 21 metres divided into four drops, three of 6 metres each 


/and one of 8 metres. Each lock will have a clear length 

of 75 metres and a width of 9°5 metres. The height of 
| the lock gates ranges from 19 metres to 9 metres, the 
| height of the upper lock being regulated by the fact that 
| navigation has to be kept open when the reservoir is full 
| as well as when it is empty. The gates are to be on the 
| plan recommended for the Nicaragua Canal, single- 
| leaved gates rolling back into recesses at right angles to 
| the direction of the lock. These gates, as well as the 
| sluices of the dam, were designed by Mr. F. G. M. Stoney, 
| M. Inst. C.E. _A lift bridge hinged on to and in continua- 
| tion of a fixed bridge over the recess carries a pair of 
| rails. On these latter travels a carriage supported by 
' rollers, and from the carriage is suspended the lock gate. 
| When the lock is open the lift bridge stands vertical, 
‘and the gate hangs in the recess from the fixed bridge. 


signed will have a straight = 
alignmentinstead of being 
work may now be de- 3 

scribed as an insubmergi- * 
ble masonry dam, pierced 

by 140 under sluices of 
each, and by forty upper 
sluices of 7 square metres 


area each. Of the under 
sluices twenty will be 
lined with cast iron to 
ensure the fulfilment of 
the first year’s pro- 
gramme; the rest of the 


~-/4 50+ 4--- 


under sluices will be lined 
with granite ashlar. In vats 
all the upper sluices cast 


iron linings will be used. oA 
The cast iron will have a Bete 

thickness of from 35 to 38 f 
millimetres in plates of 


4---/-00- 
4-10-00 


plate to have two vertical 
ribs, 30 centimetres deep,. 
bonded into the masonry. 


Fig. 7a—IBRAHiMIAH CANAL HEAD 


tet courses in the “ Sudd ” region would require careful | The plates are connected together, at the vertical webs ; When the lock is being ciosed the lift bridge is lowered 
andling before the water could be assured at Kartoum. | only, by two bolts 38 millimetres diameter. A layer | across the lock and the carriage bearing the gate is rolled 
. Lake Victoria covers an area of 70,000 square kilo- | of felt 3 millimetres thick is placed between the flanges | over it. The gate then rests against steel groins at the 
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sides and on the steel sill at the bottom. The gates are 


designed to support a head of water equal to their own | 


heights, and will have valves opening in them through 
which the locks fill and empty. The walls of the locks 
batter 1 in 25, and their breadths are equal half their 
heights. The top 12 metres only of the lock walls are of 
masonry, the lower 7 metres being cut out of the solid 
granite rock. 

In order to put the perennial irrigation of Upper Egypt 


POSITION OF ASSOQUAN DAM 


on a secure footing, and enable it to take its share of the 

Ssouan reservoir water, it became necessary to construct 
the Assiout barrage across the Nile below the mouth of 
the Ibrahimia Canal, and place a regulator at the head of 
the canal. The designs of the barrage are given in Figs. 
5, 5a, and 56, but it has been decided since the com- 
mencement of the work to put down cast iron sheet 
piling in place of the up and down-stream wells as 
designed, and to have a continuous floor of an uniform 
thickness of 8 metres. The design for the piles, 


| steamers on the Nile. 


| which are shown in Figs. 7, 7a. 


| The Assouan Reservoir— 


which are to be 8 metres long, is shown in Fig. 6. 
The work will consist of 120 openings, of 5 metres 
/each, with 2 metres wide piers between, and a lock of 
80 metres long by 16 metres wide, to pass the largest 


The superstructure and regulating 
apparatus will be similar to those of the existing Delta 
barrages. The barrage will not be used in flood, but will 
have a maximum depth of 10°2 metres of water. In 
summer, with a maximum depth of water of 4°6 metres 
on its up-stream side, it may be called on to hold up 
2°5 metres. Adjoining the barrage will be the head regu- 
lator and lock of the Ibrahimia Canal, the designs of 
This head will have to 
hold up 2°5 metres of water, and work in flood witha 


'maximum depth of 9°5 metres on its up-stream side. 


The lock will be 50 metres long by 8°5 wide. 
The estimated cost of these works is as follows :— 


Land and contingencies « 248,000 
| ———._ 1,225,000 
| The Assiout Barrage-— 
Contingencies .. ... ... ... ... 40,700 
—— 449,000 
The Ibrahimia Canal Heed — 
900 
Lock 
— 76,000 


DOCKYARD NOTES. 


Le Yacht this week devotes the leading article to the 
submarine Narval—the “ submersible,” as they term it. It is 
worthy of note that our French contemporary is under no 
delusions of the ‘revolution in naval warfare” order. It 
follows the experiment with “ patriotic emotion ’’—nothing 
more. We are too prone over here to regard all Frenchmen 
as mad on the subject of submarine boats, because some 
time back they acted as safety valves to patriotic emotion 
against perfidious Albion. The only Frenchman connected 
with naval affairs who permitted himself to trench on the 
““penny dreadful”? over submarines was M. Lockroy, and 
that worthy enthusiast is—officially—now no more. The 
thing worthy of note is the very cold attitude of practical 
Frenchmen in the matter, and the unanimity with which 
these declare that the submarine will never be of use save 
for coast defence. We much doubt if their beliefs are thus 
tied down. A small fort could do all that a submarine could 
do according to their modest claims; and if coast defence is 
the Ultima Thule, a good deal of money is being wasted. 
The real goal is a good deal more ambitious, and all this 
modesty means that some of them think it is in sight. 
Whether it is or no, whether the Narval will solve the 
stability problem, the future must decide. To write down 
the submarines and submersibles as useless is as bad as to 
entertain fanciful ideas as to their prowess. And it is useless 
to blink the fact that when France started on ironclads 
there were sober reasonings against them, much as to-day 


there are against the submarines. Invention marches, and 


will go on marching. 


THE increase in the German navy, which is bulking in 
heavy head-lines this week, has been viewed in rather 
exaggerated perspective; 1916 isa long way ahead, and to 
increase the present nineteen battleships to thirty-eight in 
that period is not quite what it seems, because unless 
replacing is also contemplated the present nineteen will be 
quite obsolete before the year 1916. Nor is the cost, 
£3,000,000 to £4,000,000 a year, anything very much. 
Further, we have read before of the “two grand divisions, 
each having eighteen battleships with flagship, each division 
consisting of two squadrons of eight ships, with one in 
reserve,”’ and cannot refrain from a suspicion that there is a 
certain amount of rechauffé in the matter. 


| Tue Russian ironclad Petropavlovsk is at Devonport 
| en route for the Far East. She was fully described in THE 
| ENGINEER some while ago, under the head of ‘“* Some Notes 
| in Russia.” 


Tue French Northern fleet, which in case of war would 
encounter our Reserve Fleet, at present consists of the first- 
class battleships Charlemagne, Gaulois, second-class Formid- 
able, Dupérre, Baudin, and Redoubtable; armoured cruisers 
Dupuy de Léme and Bruix. Our Reserve Fleet—the real 
Channel Fleet—consists of second-class ships only, Trafalgar, 
Nile, Sanspareil, and some of the Admiral class, though we 
have several of the Canepus class coming along which could 
reinforce, and would have to. For 1900 in the French 
North fleet the Charlemagne and Gaulois will go to the 
Mediterranean, and the Dupérre will be reconstructed. The 
Brennus, Carnot, and Massena will replace them. This will 
mean four distinct types of battleships instead of five—we 
have three—and a slightly stronger fleet. Our Trafalgars 
are better or worse than the Carnots, according to the 
weather, but the Admiral class are a long way behind. 


Tur Edinburgh is at last definitely ordered to be commis- 
sioned as gunnery tender at Sheerness. As it was nearly 
two years ago that her use as a gunnery tender was first 
mooted, the Admiralty cannot be accused of hurry. As for 
the Sanspareil, the port guard-ship at Sheerness, if all is 
true, she will be at Portland with the rest of the Reserve 
Fleet ere long. However, whether she wil! be or not depends 
upon one or more foreign nations. 


THE good shooting made by the Powerful’s brigade in 
Natal, at the battle of Ladysmith, is a matter for congratu- 
lation. The Navy suffered a good deal at Majuba, and it 
holds pretty clear ideas about wiping out that affair. In the 
China Fleet, from which the Powerful comes, they have had 
a good deal of practice with their shore-guns, and no one is 
likely to allow that practice to be wasted. To the naval 
mind, however, there is nothing like rockets for the Boers. 
War rockets are terrifying things, and in the Navy they are 
well skilled in the use of them. 


INSTITUTION OF ELECTRICAL ENGINEERS.—ANNUAL DINNER.— 
We learn from the secretary that the annual dinner of the Insti- 
tution of Electrical Engineers will be held in the Grand Hall of 
the Hotel Cecil on Wednesday, the 6th of December, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Tue first of the new series of monthly meetings of 
the Institution of Mechanical Engineers was held at 
Storey’s Gate on the evening of Friday last. Sir William 
White opened the proceedings with a short explanation 
of the new arrangements which the Council had made. 
After very careful consideration they had decided, he said, 
on having single evening meetings once a month. They 
had found from analysis of the attendance that, when 
the meeting extended over two or three days, the attend- 
ance at first was large, but fell off subsequently, and 
they had therefore concluded that members found it 
inconvenient to devote two or more consecutive evenings 
to these gatherings. He was of opinion that the new 
arrangement would be found satisfactory from the point 
of view of the discussions. It was true that they 
would have to be adjourned for a much longer period 
than formerly. This might prove advantageous, as not 
only would it allow more time for the speakers to get 
their subjects up well, but it would allow them to re- 
consider more carefully the arguments of other speakers 
before venturing to give their own. He therefore antici- 
pated that the quality of the discussions would be on 
the whole raised. It was the intention of the Council that 
the good practice which had been followed up to the pre- 
sent of circulating the papers some time before the meet- 
ings took place should be, as far as possible, adhered to. 
The Institution was starting work also in another 
direction. On Monday evening, the first graduates meet- 
ing would be held. It was desirable that members of the 
Council and others should encourage that section a3 much 
as they could by help and occasional attendance. The 
future success of the Institution depended very largely 
on the training that these, their youngest members re- 
ceived, and it was therefore right that every effort should 
be exercised to make their work a success. He was glad 
to observe that they were to be a self-suflicing body, and 
that a committee to manage their affairs had been elected 
from among themselves. 

After the usual proceedings, reading minutes of the 
summer meeting, and the list of newly-elected and trans- 
ferred members had been transacted, the President called 
upon Mr. Ingham to read his paper on “ Incrustation of 
Pipes at Torquay Waterworks,” which will~be found 
printed in another place. This paper had been prepared 
tor the Plymouth meeting, but the reading of it had to 
be adjourned on account of lack of time. In it the ques- 
tion of the cause of incrustation, its composition, and the 
methods adopted for removing it are explained. 

The discussion which followed was interesting, and was 
' closely listened to by the great body of the members. 
It was opened at the invitation of the President by Mr. 
Brunel. Mr. Brunel explained that he had had but 
little to do with the actual scraping out of the Torquay 
pipes, but in laying certain sections of the system which 
had been entrusted to him, he had made provision for 
the use of the scraper by fitting boxes, laying cross-over 
roads, kc. He then sketched briefly the history of part 
of the line, and told how, the delivery having fallen off con- 
siderably, Edmund Froude was called in by the Water 
Committee of the Local Board, and found out by the use 
of delicate pressure gauges that the defect was uniform. 
In 1869 Froude read a paper before the British Associa- 
tion in Exeter, in which he said, “In 1843, six years 
after the opening of the work (Torquay supply), the 
delivery, which appears from the first to have been defec- 
tive, was found to be barely half what the recognised 
formule promised. The defect was attributed to internal 
oxidation; but as this, though forming a rough car- 
buncular surface, did not much exceed jin. in average 
thickness, the obstruction would have been insignificant 
according to the commonly received view that the water 
detained in the roughnesses would furnish a smooth 
surface for the internal column to glide through ; and it 
followed that either the received view needed some cor- 
rection, or that local obstruction must have been esta- 
blished by accumulation of sediment or otherwise in the 
many deep depressions of ground surface traversed by 
the main. Under the direction of Mr. W. Froude, a 
novel and effective test was devised and employed for 
the determination of this question. A very delicate and 
accurate pressure gauge was applied to the main at short 
and selected intervals throughout its length, a method of 
drilling the necessary holes and fitting the connecting 
taps without emptying the main having been contrived, 
which prevented any escape of water during the opera- 
tion under the heaviest pressures. Columns of water 
equivalent to the pressure thus tested were calculated ; 
and the heights of these being laid down on the section 
of the line of main, at the positions of the various gauge 
stations, or, in other words, being added to the datum 
heights of those stations, the resulting elevation of the 
column summits were found to form, for the 10in. and 
Yin. pipes respectively, perfectly uniform gradients, show- 
ing that in each the consumption of pressure per mile 
was also uniform throughout, and that there could be no 
local obstructions. The incrusted oxide thus appeared to 
be the only known cause of obstruction, and the late Mr. 
Appold, with characteristic acuteness and boldness, sug- 
gested that it would be possible to force a suitably con- 
structed scraping implement along the main internally, by 
the existing hydraulic pressure, so as to remove the incrus- 
tation.” He thus gave it as his opinion that the reduction 
in the delivery was more due to the roughness of the incrus- 
tation than to its quantity reducing the cross-sectional area 
of the pipe. Appold’s scraper was then tried on a short 
length, and with such satisfactory results that it was 
decided to use it throughout the system. The speaker 
also referred to a paper read by Froude at Penzance, 
before the Institution of Mechanical Engineers, and his 
paper could be found in vol. lxxiii. of the ‘“ Transac- 
ions.” 

In reply to a question put by the President, he said 
that he had not seen the scraper in action, but had heard 
it. He recalled how the members of the Local Board, 
with a number of other apparently sane people, had 


trotted along the turnpike road in 1866, stopping every 
now and then to rest their ears on the tops of their 
umbrellas, whilst a number of workmen threw them- 
selves at intervals face downwards on the road, and 
pressed their ears to the ground. 

Mr. G. F. Deacon next spoke, and, referring to a passage 
in the paper, said it was more the acidity of certain 
waters rather than any gases they contained which 
affected the pipes. It might be true that an alkali had a 
slightly solvent action on the asphalt coating, but it 
remained a fact that corrosion was much greater in acid 
than in alkaline waters. It was not the mere softness of 
certain waters that caused its rapid action upon iron; 
but softness in mountain waters was often associated 
with acidity. He then went on to discuss the peculiar 
nodules of oxide which appear on cast iron, steel, and 
wrought iron pipes, and of which a number were shown 
by Mr. Ingham. It is to remove these nodules that the 
scrapers described in the paper are used. These nodules 
are peculiar and characteristic, and sharply differentiated 
from the forms of ordinary iron oxides or rust. He had 
examined great numbers of these nodules. If the surface 
of the protective composition of asphalt was carefully 
examined after a nodule had been removed, a tiny punc- 
ture would generally be found. It is through this hole 
that the growth of the nodule, for the most part at least, 
takes place, the oxide passing through it and spreadin 
out in concentric layers. Beneath the nodule thus forme 
the iron perishes, and a spongy mass of conical shape 
results; the surrounding asphalt remains sound for a 
long time, the nodule above it and the spongy iron 
below being joined by the puncture. In process of time, 
however, the asphalt was absorbed by the nodule, and 
gradually disappeared. 

Thus, the evil was in most cases due to the tiny 
hole in the coating, and as prevention is better than 
cure, the right thing to be done is to prevent the 
appearance of the puncture. This could probably be 
most efficiently done by giving more care and attention 
to the process of dipping. It is very probable that in 
the cooling of the asphalt coating the tension set up is 
sufficient to leave small holes at weak places round 
tiny bubbles or particles of grit. It is advisable that 
pipes should be dipped twice, and that they should be 
allowed to cool sufficiently after the first dipping to let 
the asphalt to set. The pipes should be allowed to get 
thoroughly heated in the solution on the first dipping, 
but it is not necessary to let them get cold for the 
second dipping. Dr. Angus Smith’s process was merely 
coal tar applied in a particular way. Pitch and creosote 
oil were chiefly used in this country, and he had tried 
natural asphalt, which was commonly employed in 
America. The processes generally in use in this country 
of heating the asphalt or the pipes by means of furnaces 
were, in his opinion, bad. The American practice of heat- 
ing by coils of steam pipe was the best. 

But, Mr. Deacon continued, the nodules are not the 
only obstruction in water pipes. The so-called peaty 
deposit from soft or acid water was also a great sinner. 
This deposit when washed out of the pipes appears as a 
dark-brown sludge. That it is very often not peat may be 
proved by merely collecting water containing it in a clear 
glass bottle, and allowing it to stand for a few minutes. 
It will be found that it sinks to the bottom. It is, in 
fact, a heavy mixture, consisting generally of oxides of 
iron and manganese, with little or no organic matter. 
Speaking generally, it does not even discolour the water 
when at rest. The nature and origin of this material had 
been investigated by Dr. Campbell Brown and Professor 
Boyce, the eminent chemists and bacteriologists of the 
Liverpool University. The inquiry was not yetcomplete, 
but it seemed certain that this deposit was produced in 
s2me way by a microbe which takes {in iron and man- 
ganese and lays down the oxides in this strange way. 
The formation of nodules might also be dependent in some 
measure upon bacterial action. 

The upper part of the Vyrnwy main, between the outlet 
tunnel from Lake Vyrnwy and the inlet tunnel to the filter 
beds at Oswestry, was about thirteen miles long. The 
flow through it was found to be 12 or 13 million gallons a 
day, while from the filter beds onwards 16 to 17 millions 
might be passed. The difference was not due to difference 
of design, and could not be accounted for by nodular 
incrustations. This brown deposit was found at the 
scour cocks, and it seemed likely that if it was lying in 
the inverted syphons, of which there are about twenty- 
five, is would be washed into the uphill portions and 
would cause in the aggregate a sufficient drag upon the 
water to account for the diminished flow. It was im- 
perative that some steps should be taken to restore 
the delivery to that of which the portion below the filters 
was capable ; the pipes were well coated, and he felt 
great reluctance to use a scraper, which would certainly 
damage the coating. He, Mr. Deacon then, thought that, 
taking into consideration the loose nature of the material, 
it might be swept out with a suitable brush. He designed 
an apparatus, consisting of two wooden drums or discs, 
mounted loose on a hollow shaft. These drums were 
smaller by a few inches than the diameter of the pipe, 
and were fitted on the outside with brushes made of 
whalebone. The bristles were arranged in groups of 
helical vanes, round the perimeters of the drums, and 
all water which passed the drums necessarily flowed 
between the bristles. 

The object of this arrangement was to give the brushes 
a rotary as well as a forward motion in the pipe. They 
rotated in opposite directions, and the whole machine 
moved forward at the rate of one-third of a mile per hour, 
whilst the water itself flowed at three times, and past 
the vanes at twenty four times, that rate. When the 
brush was used for the first time it was impossible to 
hear it in the pipe, and nothing was known of its 
position till it reached the next hatch pipe. This gave 
some anxiety. However, on its first journey—about a 
sixth of the whole length—it had done its work so 


thoroughly that the delivery was at once improved. A 
sort of magnified policeman’s rattle was then mounted 


on the shaft, and driven by vanes in front of the 
brushes, where they were exposed to a high Velocity 

This was found to be quite effective. Besides indicating 
the progress of the brush through the pipe, the rate at 
which it was moving could also be told by the varying 
beats of the rattle. When the machine was moving 
very slowly the water flowed past it rapidly, and drove 
the rattle fast, but when the machine was moving more 
nearly at the same rate as the water, the flow past the 
turbine was reduced, and the rattle made fewer beats, 
Eventually 13 miles of piping were cleaned with this 
machine, and with such effect that the flow was increased 
from 12 or 18 millions to 16 or 17 millions, thus provin 

conclusively that the obstruction was mainly due to this 
so-called ‘‘ peaty ” deposit. Beyond the filters there wags 
no trouble of this kind, as filtration reduces acidity and 
incrustation, and almost entirely stops the formation of 
the loose deposit. 

Mr. Charles Hawksley said he had no personal 
experience of scraping. He thought, however, that the 
author was mistaken in attempting to deduce the effect 
of scraping by comparing the subsequent flow with 
the theoretical flow calculated for the pipe, as the 
formule for flow of water in pipes were not above sus. 
picion. He thought it was also open to question if 
increased delivery was due to the enlargement of the 
diameter of the pipes by rusting, or to the previous insufii- 
cient action of the scrapers. The point could not, in his 
opinion, be decided definitely from the subsequent 
delivery. The cleanness of a pipe depended almost 
entirely on the way it was dipped. The operation should 
be performed with great care, and the pipes should be 
allowed to get heated through in the solution. It was a 
good thing when makers could be persuaded to prove the 
pipes inoil. This had been done with the Vyrnwy pipes. 

Mr. Edward Eaton was the next speaker. He said he 
had been responsible for the Sheffield mains for about 
thirty years. The water is moorland water—very soft, and 
formed tubercles very readily. Many miles of the smaller 
pipes were absolutely choked with this material, only 
quite a small hole being left through them. For these 
pipes he had used the well-known spiral spring tube 
scraper with great success. It was attached by a swivel 
joint on to the end of a length of gas tubing, which was 
pushed by four men through the pipe. Unfortunately, 
rust and peaty matter remained in the pipes for a consider- 
able time after this cleansing, and were objected to in the 
better parts of the town, where baths were used. For 
larger pipes, up to 12in. diameter, the Glenfield pattern 
of mole or scraper is used in Sheffield. Half to three- 
quarters of a mile can be cleaned per night with it. 
With regard to the formation of peaty matter, he could 
not agree with Mr. Deacon in every case. They 
have at Sheffield a high-level mains with a head of 
400ft. At certain seasons water enters the upper 
reservoirs as brown as coffee, but it leaves the 
pipes at the lower levels perfectly clear and pure.. 
The deposit which is left in the pipes has been 
found to consist of 96 per cent. organic matter and a 
little iron. It is unquestionably a deposit of peat. On 
the upper part of these pipes tubercles have formed. 
They also consist of iron mixed with organic matter. 
He has examined the nodules, and in hundreds of cases 
has failed to discover any pin-hole through the glaze. 
The deposit must therefore come from iron carried in 
solution in the water. He is, moreover, confirmed in 
this opinion by the fact that nodules are found on gun- 
metal fittings in a certain part of the line. If a tubercle 
is examined it is seen to have beneath it a hollow place 
in which the remains of an atom of peat or vegetable 
matter can be found. Spongy iron is found below this. 
Examination also shows that the nodules increase by 
deposits from the exterior, which could not be the case 
if the material had to pass through the pin-hole. In the 
lower part of Sheffield there are some pipes thirty-six 
years old which were coated with Dr, Angus Smith's com- 
position, which is still perfect on them. Occasional 
isolated tubercles can be found upon the glaze, but there 
are no pin-holes. He has recently been experimenting 
with a new method, which consists in painting the pipes 
inside and out with some good paint, preferably an oxide. 
As far as the experiments have gone, pipes so treated are 
free from nodules. In his opinion tubercles consist of 
iron oxide and organic matter. 

As it was half-past nine when Mr. Eaton had finished 
speaking, the President signified that the discussion 
would have to be concluded by correspondence, and 
called upon Mr. Ingham for his reply 

Mr. Ingham, referring to the difficulty of following the 
scraper through the pipes, said that when it was first 
tried in the Torquay mains, which are, on the average, 
3ft. below the surface, Mr. Froude had designed a 
bobbin off which twine was wound to give a clue to its 
whereabouts. This, however, it had soon been found was 
unnecessary. 

As far as regarded Torquay, he was of opinion that 
Mr. Deacon’s theory of the origin of nodules was 
correct, as he had found in the examination of the new 
mains the pin-holes to which reference had been made. 
In uncoated pipes the shape of the nodule is quite 
different. It is flat and spreads out, and is not hollow 
beneath. It was not the first time that he had heard of 
the iron microbe, and he thought it was quite possible 
there was something init. In answer to Mr. Hawksley 8 
objection to comparing actual flow with theoretical, he 
would point out that, when the pipes were laid, Box 
had found that Prony’s formula gave almost exact 
results for the amount of delivery. He agreed that oil- 
proving was desirable, but had found it almost impossible 
to get firms to allow it to stand in the contract. Reply: 
ing to Mr. Eaton’s observation of tubercles on gun- 
metal fittings, he asked if it was not possible that they 
were deposited from iron carried in solution from nodules 
higher up in the pipes ? : 
Sir William White, in concluding the discussion, 
that the subject was one with which he had very 


said 
little 


personal acquaintance, but in listening to the paper, and 
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al speakers, he had come to the conclusion 
cause the trouble arose, the 
hanical engineer was looked to to put it right. He 


mechanic 2 
ann d that the next meeting would take place on 
Piaoher 24th, when Lord Charles Beresford would 


deliver an address on the “Opening for English Engineers 
in China.” 


PAPER DRIVING ROPES. 


Ccrron has long held the leading position for the manu- 
facture of driving ropes. In certain classes of work it has 
had nothing to compete with it. Now, however, we find 
paper entering into competition, and the prospects of the 
new material would seem to be good. At first hearing one is 
inclined to doubt whether paper could fulfil the conditions 
necessary for the production of a serviceable driving rope. 
Its strength and its ability to stand constant bending would 
seem open to question. As a fact, however, paper seems to 

sess qualities which permit of its being easily made into 
rope which compares favourably for driving purposes with 
ropes made from other and more usual materials. 

We have recently been invited to witness some tests made 
with some paper ropes manufactured by Ironmongers’ Rope 
Works, Limited, at Wolverhampton, and to see some ropes of 
the same substance which have been at work for varying lengths 
of time. The rope, when new, is of a light fawn colour, and 
is fairly smooth to the touch, though not so soft as a cotton 
rope, than which it is slightly lighter. It is wonderfully 
pliant, even in sizes up to lgin. in diameter. It is manufac- 
tured with three main strands, the makers maintaining that 
this is preferable to having four strands. ‘lhe main strands 
are, as in the case of cotton or of hemp ropes, made up of a 
number of subsidiary strands, composed of continuous strips 
of pulp paper to which a definite twist has been given, thus 
forming them into twine of wonderfully regular diameter. 
There is, we understand, no difference in the actual manu- 
facture of these ropes and of other kinds of rope. A serving, 
largely consisting of boiled oil, is employed, which renders 
the paper practically waterproof. There is no intention, 
however, at all events at present, to use the ropes for marine 
work or anywhere where tensile strength forms a necessary 
factor. The actual tensile strength is probably not nearly 
as great as Manila rope; but as, for ‘‘ driving” purposes, the 
rope is never used anywhere near its breaking strain, we 
need not for our present purpose consider this side of the 
question. 

‘ We saw three ropes doing various kinds of work. Two of 
these were running at Ironmongers’ Rope Works, Limited, 
and the other at the bolt and nut manufactory of William 
Miller and Sons, in Wolverhampton, who courteously gave us 
access to their works. The first inspected was an inch rope 
which had been running constantly for some eighteen months. 
Atthe present time it is driving machinery some thirty 
yards from a main shaft, and is travelling at the rate of 
about 700ft. a minute. In its course it runs over and under 
guide pulleys, which, owing to circumstances, are of necessity 
not in a straight line, and it also laps round several grooved 
pulleys, which are not more than a foot in diameter. This 
ropeon examination showed practically nosigns of wear. It had 
an appearance as though it had been compressed and polished 
the surface being quite shiny. Moreover, the inner surfaces, 
where the strands come against one another, are also polished 
and smooth, and show no signs of abrasion or wear. It is 
wonderfully supple, and this seems largely due to the fact 
that the strands, instead of catching against and wearing 
each other, possess a certain amount of sliding play. The 
second rope which we saw was of a larger size. It transmits 
the whole power of an engine—some 6-horse power—and is 
ljin. in diameter, running 700ft. a minute. The same 
remarks can also be applied to this rope, which has been 
running since the first week in February of this year. 
It practically shows no sign whatever that it is worn 
at all. It is 80ft. long. For a part of its course it goes 
through a room which is frequently filled with condensed 
steam, but this does not appear to affect itin the least. As 
a comparison to this there is a cotton rope of the same 
original size and doing practically the same work, as it drives 
a countershaft, which only in its turn drives the paper rope. 
The cotton rope, therefore, only has to overcome the friction 
of the countershaft—which is very small compared to the 
total resistance—in addition to the work done by the paper 
rope. It is, however, badly frayed and considerably nearer 
the end of its life than is the paper rope. The third rope 
which we saw in actual work—that at the bolt and nut 
mill—had been in position but five or six weeks. It, how- 
ever, looked as though it had only done as many hours’ work, 
being scarcely marked and in no way worn. It forms one of 
five ropes transmitting the power of the engine to main shaft- 
ing, which drives all kinds of bolt and nut-making machinery, 
&e. Its length is some 69ft., the driving fly-wheel is 10ft. dia- 
meter, the grooved pulley onthe shafting is 5ft. in diameter, the 
horse-power transmitted is estimated at 20, and the rope 
travels at about 2000ft. per minute. A greater stretch than has 
actually occurred was looked for, and the rope is therefore 
tighter than the remaining five which are of cotton, and has 
consequently done more than its fair share of work. We 
may here state that in all cases the cotton ropes with which 
the comparisons were made were of Ironmongers’ make, so 
that all element of desire to decry other makers’ productions 
Was, of course, absent. 

_We witnessed a short series of experiments instituted to 
discover the driving power of ropes made with different 
materials. A single-grooved pulley of approximately 24in. 
effective diameter was fixed on a horizontal shaft, revolving 
at a uniform rate of 54 revolutions per minute. Ropes of 
different materials were placed in rotation in the groove of 
the pulley, one end in each case being attached to the hook 
of a spring balance fastened to the floor. On the other end 
could be hung weights of varying sizes. Those actually used 
were 7 lb., 14 1b., and 28 1b., and the pull on the spring balance 
Was ready for each rope, the weight of the balance being 
taken into account. The results were as follows :— 

Rope Pullwith Pullwith Pull with 
7 Ib. 14 Ib. Ib. 


White cotton, unprepared .. 49,, .. 844; 154 
White cotton, prepared... » ++ 185 5 


In all cases the pull had a tendency to decrease when the 
PA had been proceeding for a minute or so. With 

Cyan pv this was less marked than with the others, 
a & point was soon reached when the pull remained, as 
early as could be told, constant. There was a slight vibra- 


tion of the spri i i i 
hpeead pring gauge pointer which made readings to 


or so difficult, The ropes were examined after tho 


test. The cotton and hemp showed signs of fraying; the 
paper was simply polished. 

The paper rope can be spliced in the same way as an ordi- 
nary rope, the splices being, however, of rather greater 
length than in the case of cotton ropes. The makers are just 
introducing a metal coupling for the ropes, which is in- 
tended to do away with splicing. They have one of these 
couplings at work, and we are informed that it is giving 
satisfaction. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible - the opinions of our 
correspondents. 


ELECTRIC LIGHTING AND REFUSE DESTKUCTION. 


Sir,—It is one thing to write to you with reference to remarks 
made in a leading article, and quite another to answer the corre- 
spondents who may ask questions in your pages, especial ly as the 
questions asked are very frequently either with the object of 
obtaining information which may, with a little trouble, be obtained 
from sources open to all, or with the object of obtaining _— 
information which is usually not given to outsiders, It would be 
obviously inconvenient to put myself at the disposal of all who 
may choose to ask questions, either of the one class or the other. 
I propose, notwithstanding this, to reply to the courteous commu- 
nications of your correspondents ‘“‘T, W. A.” and T. Evans, 

I am glad to see that ‘‘T. W. A.” considers I have made out 
‘*a very good case for the combination of a refuse destructor with 
electric lighting works.” This was all Iset out todo. He further 
remarks that I have “ failed to alter the net results of the installa- 
tion considered as a joint undertaking.” If he will look again at my 
letter, he will find that [ expressly refused to enter upon a criticism 
of the accounts, and it could only be by criticism that it would be 
possible to do what he says I have not done. I have, then, in his 
opinion, succeeded in doing what I set out to do, though I have 
not done what I expressly disclaimed any intention of doing. 

Your correspondent thinks I ought not to have pointed out that 
an increased charge to the extent of 40 per cent. would have 
increased the profit of the undertaking by over £4000, because he 
thinks that, with higher prices, fewer units of electricity would 
have been sold. My comparison, however, was in one case with a 
company which had been working seven years, and which sold 
last year more than six times the number of units of electricity 
sold in Shoreditch. So that accordingly it ought to have been 
able to cut down prices until they were as low or lower than those 
at Shoreditch, many years ago, if it had had the same advantages 
for cheap production. The other comparison was with the adjoin- 
ing district of Clerkenwell and St, Luke’s, the last pub‘ished 
accounts of which, like the present accounts for Shoreditch, are 
those of the second year of the undertaking. If the value of 
refuse as fuel had been reckoned at the cost of fuel per unit in 
Clerkenwell, the destructor account would have had to be credited 
with at least some £700 or £800 more than the sum I have put down. 
If, however, your correspondent wishes to make the most exact 
comparison possible with regard to the cost of fuel per unit, this 
will be best effected by considering the electric lighting stations 
at Hampstead and Isli n, both of which are quite near, and also 
have an output approximating that at Shoreditch. Last year at 
Hampstead—fourth year’s working—1,001,916 units were produced, 
and at po pipe year’s working—911,970 units. The total 
cost of coal and other fuel is, at Hampstead 1°23d., and at 
Islington 121d. per unit—in each case a higher figure than has 
been taken for Shoreditch in my calculations, 

The fact is that the one thing which has enabled Shoreditch to 
reduce its price for electricity within so very short a period of the 
starting of the installation, and thus so quickly to increase the 
demand, has been the low cost of production, due entirely to tho 
combination of destructor works and electric lighting works. 

Your correspondent does not understand how I arrive at the 
figure uf £1186 which I have quoted as a saving, not shown in the 
accounts, on the cost of disposing of refuse. is easily 
accounted for. It is within my knowledge, and I believe isa matter 
of common knowledge, that the cost for barging away the refuse 
of Shoreditch previous to the erection of the destructor plant was 
3s. per ton. The charge made at the destructor for taking it and 
treating it is 2s, per ton. The difference between these 
leaves an advantage on this item of ls. per ton, which, on the 
quantity treated last year, amounts to £1186. There may be 
other savings, and I see that the chairman of the Lighting Com- 
mittee considers that the economy of ls, per ton over barging 
is an understatement of facts, and that instead of £1186 which [ 
have credited to the destructor undertaking it ought to be credited 
with the larger sum of £2100, As the chairman is in possession 
of inside information his statement is probably correct, though it 
is founded upon data to which I have no access. 

Your correspondent appears to consider that the Shoreditch 
installation is not yet a commercial success, I congratulate him 
most heartily if he is in possession of shares in any electric light- 
ing enterprise which within so short a time has been able to do as 
well both for its proprietors and for its customers, and should be 
sae such shares I shall be most willing to purchase them from 

im at a substantial advance on par price. 

Your correspondent T. Evans asks ‘‘ what ought to be allowed 
for depreciation of the plant,” and suggests per cent. It is 
not quite clear what he means by this. My firm’s contract for the 
destructor at Shoreditch, with its adjuncts, amounted to over 
£20,000. Surely it is not Mr. Evans’ intention to est that the 
depreciation on this would be £5000, If itis, his ideas would be 
wofully incorrect. There is a good deal of information open to 
the public with respect to the amount of repairs usually required 
on destructor furnaces, Of course, the cost for repairs varies with 
the quality of refuse and with the working, but in very many in- 
stances destructor installations have worked for some seven or 
eight years with practically no repairs. The cases quoted below 
are typical. Ina printed report that happens to be now before 
me, I observe that at one place an installation has been at work 
for _ years past, and they state that repairs and renewals have 
cost them about £15 per annum. This installation is stated to 
have cost £3984. It contains six cells, so that this is equal to 
£2 10s. per cell per annum, There are twelve cells at Shoreditch. 

A recent report on another plant runs:—‘'The destructor 
erected by Manlove, Alliott, and Co., Limited, fourteen years ago, 
has worked night and day constantly, and I now propose that the 
furnaces should be re-lined and overhauled generally.” This has 
been done, at a total cost of £135. ‘The boiler put in by the 
same firm when the destructor was built is reported by the 
inspector to be good and sound—in perfect brags order.” This 
plant, like the preceding one, contains six cells, and up to the date 
of the general overhaul above mentioned, had probably cost as 
little for repairs and renewals as the preceding one, or even less, 
It is evident, from the report, that but little had been spent on it, 
The power obtained from it is used for electric lighting, and other 

urposes, 

, Of course there are destructors and so-called destructors ; and 
your correspondent may have seen some of the latter, which have 
collapsed after only a short period of use. So far, however, as 
destructors proper are concerned, with which I have myself had to 
do, the cost for repairs and renewals has not been at all heavy. 
The Local Government Board, after a considerable experience of 
them, advance money for their erection, to be repaid in a period of 
twenty years, and most assuredly the Board does not expect that 
the furnaces will have disappeared by the end of that time. 

Nottingham, October 31st, James B, ALLIOTT. 


ENGINES WITH DIRECT-COUPLED DYNAMOS, 


Sir,—I am glad to see that Mr, Day admits that it is ‘ not 
impossible” that the loads with which engines driving. traction 


plant bave to deal may vary extravagantly. That is a perfectly 
sensible admission, and in that case I think he will agree with me 
when I say that a careful engineer who leaves nothing to chance 
will provide against this contingency, knowing as he does that it is 
the unexpected, or, in other words, the apparently “improbable,” 
that sometimes happens in mechanical engineering. Better to be 
wise before an accident, and to take proper precautions against its 
ses than to be like the foolish man, wise only after the 
even 
I am quite aware that a heavy fly-wheel is extremely useful in 
assisting the governor in maintaining a regular speed. That is 
one of the many benefite secured by its use, but that it also 
prevents the shaft from being jerked must, I am sure, be evident 
to Mr. Day if he will again consider the matter. It does not 
rrevent the shaft, of course, from feeling the load, but it certainly 
prevents that load from coming too suddenly upon its fibres and 
straining them. Let me take an example. Suppose an engine to be 
driving a traction plant without any fiy-wheel. Now, if when this 
engine is running at its normal number of revolutions, the load be 
suddenly withdrawn, what will happen? The s , of course, 
will suddenly increase. en, if the load is suddenly thrown on 
again, the engine will be as violently pulled up. Thus the shaft 
will be subject to a series of violent jerks, first in one direction then 
in another alternately. Ineed scarcely say that the steel of which 
any shaft is composed, no matter how good it might be, would 
rapidly deteriorate under such usage. It would become crystalline 
and brittle, and the shaft before very long would be sure to 
break. Now, if a heavy fly-wheel be placed on such a shaft, the 
conditions are altered, although the stresses and strains may remain 
thesame. Now the shaft is no longer violently jerked, because the 
great weight of the wheel and the amount of energy stored in it 
alike prevent this. And-if the shaft is not brought suddenly from 
a high velocity to a low one, or vice versd, then it is not unduly 
strained, however —- the load it may have to carry. Many 
illustrations of the truth of this could be given. In conclusion, 
I will mention two. The chains which were more used some years 
ago than they are now by steam cranes used to break quite un- 
expectedly under a much lighter load than they usually carried, 
if that load was applied in a sudden or jerky manner. Take now 
the large guns <a in the Navy. It is well known that for firing 
these guns with safety a slow-burning, and not a quick-burning 
wder must be used, although the presrure of the gases on the 
oer would probably be the same with both powders. Why is 
this? Simply because, with the slow-burning powder, the process 
has been in a sense a gradual, and not a sudden one ; and there- 
fore the gun, which might otherwise have burst, has had time to 
et accustomed to the violent shock. The heavy fly-wheel, then, 
is to the shaft what the slow-burning powder is to the gun. It 
guards it against excessive jerks and hammer-like action, and in 
that sense may be said to lessen those stresses to which it is so 
often subject. HENRY Woo 
3, Fettes-row, Edinburgh, October 30th. 


CORLISS ENGINES FOR SHEFFIELD. 


Str, —The Corliss engines illustrated in your last issue are fitted 
with independent excentrics and wrist plates for the admission and 
exhaust valves, which would indicate that to obtain a greater range 
of trip under control of the governor than is possible with a single 
excentric and wrist plate, the admission valve excentrics are set 
with negative angular advance. Now the only peculiarity there 
is about a wrist plate is that the position of the valve-rod pins and 
the length of the valve rod are such that the effective leverage of 
the wrist plate is least when that of the valve lever is greatest, and 
vice versa. The result is that while the whole movement of the 
valve lever is performed in half a revolution of the excentric the 
first half of its movement requires more than a quarter of a 
revolution, and the second half less. In a single excentric and 
wrist-plate gear it is the second half of the movement only that 
is utilised for the valve opening and range of trip, the latter con- 
sequently veing limited while the opening throughout is quicker 
than a simple harmonic motion would be. 

When, however, the range of trip is increased, part of the first 
half of the movement is utilised as well as the second half, and 
the result is that the earlier portion of the valve opening takes 
place slower than a simple harmonic motion would give. i expect, 
therefore, it is a clerical error that makes Mr. Morley say in the 
last paragraph of his description of these engines that the opening 
is quicker. What Mr. Morley could have said is that by sacrificin 
a certain amount of speed in opening the valves a longer peri 
for engagement of the trip edges becomes available, and to that 
extent the engines are capable of operating at higher speed than 
they would be if no wrist plates were used. Such as it is this 
lengthened period is capable of dealing with a speed of a 
revolutions per minute satisfactorily enough, but that is no hi 
speed for a trip gear, and is easily negotiated without a wrist plate. 

What is wanted for high-speed Corliss engines is an arrange- 
ment that will give a long range of trip without using supple- 
mentary gear and a quick opening similar to that of the single 
wrist plate gear at speeds up to 300 revolutions per minute if need 


206, Gorton-lane, Gorton, Manchester, 
October 30th. 


Jas. DUNLOP. 


THE BALDWIN ENGINES ON THE MIDLAND RAILWAY. 


Srr,—Speculation has been rife as to why the Baldwin Moguls 
are worked at asteam pressure of 160 lb., when, according to the 
hitherto accepted particulars of the engines, the pressure should 
have been 180 lb, per square inch. I see, however, that in No. 16 
of the ‘‘ Records of Recent Construction,” issued by the Baldwin 
Locomotive Works, and lately to hand, that the boiler pressure of 
these engines is stated to be 160 lb. not 180 1b. It is well known 
that all modern boilers made by this firm are given a very wide 
margin of safety, and a possible explanation of the above disparity 
may be that, although the pressure is nominally 160 lb, the 
engines could nevertheless be worked at the higher figure if 
deemed necessary or desirable. 

The Moguls built by the Schenectady people, by the way, also 
have 160 lb. steam pressure. F. W, BREWER. 

New Soutigate, N., October 30th. 


MOTOR CARS IN ENGLAND. 


Str,— With reference to the statement made in THE ENGINEER 
of the 6th October that there are probably not more than two 
hundred motor cars running in this country, it may interest you 
to know that Hewetsons, Limited, of Dean-street, Soho, state 
that they have sold over 500 Benz cars in England, and that tho 
Daimler Company, Limited, state that up to the 30th September 
they had supplied 307 motors, and have orders for71 more. I have 
not sesalved figures from other manufacturers and agents; but 
the above figures will serve to show that the statement in THE 
ENGINEER is not in accordance with facts. 

October 30th. C. JOHNSON, 

[Our statement had nothing whatever to do with the number of 
cars sold or ordered in this country over the last three or four 
years.—Eb, E 


THE IVERNIA. 


Sin,—We notice in your issue of 27th inst. a paragraph descrip: 
tive of Stewart’s patent system of thermotank ventilation fitted 
on the new Cunard liner Ivernia. We shall be obliged if you 
will allow us to point out that we are the sole licencees and makers 
of Stewart’s ventilating thermotanks, 


MatTHEW Patt and LimtTep 
Octobor 30th, (M, Director:) 
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EARLY PADDLE-WHEEL STEAMSHIPS. 
No, 1V. 


WE complete our sketches of old paddle-wheel steamers | 
this week. On page 448 will be found views, Figs. 18, | eastw 


noon, strong breeze ; pressure on boiler, 5j1b.; at midnight heavy 


| sea. 


6th April.—Fresh gale, wind W. by N.; 106 knots ; midnight, 

strong breeze and squally weather. 
7th April.—Storm and gale ; passed a vom ship steering to the 
, under close-reefed topsails ; ran 140 knots in the twenty- 


19, 20, and 21, illustrating respectively the China, Atrato, | four hours ; very high sea, split foresail. 


La Plata, and Scotia. The first of these has already been | 8th A 
illustrated and described in our pages, but to make the | with 


8th Apri].—85 knots, fresh breeze, head wind with rain ; used 
the engines, as it made them burn better, 


present series complete we now give Fig. 18, which is |“ 9, April.—136 knots, fresh breeze, head wind; 4 p.m., gale, 


different from the illustrations which have gone before. 


The Atrato was built by Caird and Co., of Greenock, for | 
She was | head sea, wind W.S.W.; spoke the ship Star, of New York. 


the Royal Mail Steam Packet Company. 
3467 tons burthen, and had side lever engines of 800 


nominal horse-power. The La Plata was, we believe, | 


built by the same firm. The Atrato appears to have been 


the first iron ocean-going mail steamer ever built. The | 


La Plata was a wooden vessel. The Scotiais well known | : 
| at 6 a.m. spoke the Roger Sherman, of Bath, under American | 


a Cunard ship, with side lever engines, very similar to | colours, thirty-six days out from New Orleans, bound to Havre ; 

those of the Persia, which had cylinders 101in. in diameter, | 
They were constructed by Robert | 


Napier and Sons, of Glasgow. They made about eighteen | S.:; c ) é 
| minutes; latitude 44 deg. 3 min., longitude 42 deg. 49 min.; 


| observed a change in the colour of the water. 


as the last and finest of the paddle-wheel liners. She was 


by 12ft. stroke. 


revolutions per minute. The paddle-wheels were 40It. 
in diameter, the floats being 10ft. by 3ft. 


We are indebted to Mr. Barker, of Cork, for some very | 


interesting information concern- 
ing the steamer Sirius, which 
vessel, it is claimed, made the 
first complete voyage across the 
Atlantic under steam the whole 
way. The Sirius was the first 
of a proposed Atlantic mail 
fleet, consisting besides cf the 
Royal William, the Great Liver- 
pool, the British Queen, the 
President, the Great Western, 
and the Great Britain. The 
enterprise was a disastrous fail- 
ure commercially. The Sirius 
only made a few Atlantic 
voyages, and with the others 
we are not now concerned. 
We regret that our engraving, a 
reproduction from a curious old 
lithograph, is not better, but it 
serves to give a fair idea of 
what the ship was like, and is 
no doubt fairly accurate, save 
that the crew, passengers, and, 
above all, the captain, appear 
to be several sizes too large for 
the vessel—see Fig. 22. 

The following description, 
written by Mr. Barker, appeared 
some time since in the Journal 
of the Cork Historical and 
Archeological Society. It 
forms part of a paper on “ Port 
of Cork Steamships” :—‘* The 
Sirius, 412 tons, was built in 
1837, for the St. George Com- 
pany, by Menzies and Co., of 
Perth, the machinery being 
supplied by J. Wingate and 
Co., Glasgow. Length, 208ft.; 
breadth, 25ft.; depth, 18ft.; 
she had two masts and one 
funnel, with a dog figurehead, 
holding between the fore paws 
a star, representing the dog-star 
Sirius, after which the vessel 
was named. She arrived in Cork on August 9th, 
1837, after a very rapid run from Glasgow vid Dub- 
lin. She cost £27,000, and was put on the London 
line under the command of Lieutenant Roger Lang- 
lands, RN. As is well known, this was the first steamer 
which crossed the Atlantic. Mr. Lecky, of London, 
writing to a friend in Cork in April, 1893, states :— 

‘*The Sirius claimed to be the first steamer that had made a 
bond fide steam voyage from England to America. 
return she made a second voyage, under Captain Stephen 58. 
Mowle, but I have no particulars of it, except that the engineer 
told me that they had not stopped the engines from port to port. 
The Great Western, Lieutenant James Hoskin, left Bristol on 
April 8th, 1838, arriving at New York on the 23rd, at three 
= She made an average of 208 miles a day—highest, 247; 
owest, 130.” 

‘The Sirius left London on March 28th, 1888, and on 
that occasion was commanded by Lieutenant Richard 
Roberts, R.N., of Ardmore, Passage West. She called 


at Cork harbour to coal, and embark the mails and pas- | 


sengers, and steamed up to Passage Quay. On the 
morning of her departure the shores were early crowded 
with visitors anxious to witness the departure, and at 


10 a.m. on April 4th, Captain Roberts announced, by | 


firing a signal gun, that all was ready for starting. The 


After her 


| with heavy sea. 


10th April.—95 knots, fresh gale and squalls, rain and heavy 


llth April.—165 knots, heavy gale and great swell, wind N.E.; 
burned rosin with ashes and at coal. 

12th April.—190 knots, light wind and cloudy weather ; 5 1b. 
pressure, water in boiler quite fresh ; hove to for an hour to fasten 
floats and pack stuffing-boxes, 

13th April.—220 knots, wind variable from midnight to 3 a.m.; 


at 7 a.m. hoisted colours to one of the Falmouth packets, bound to 
Halifax ; three sail in sight. 

14th April.—200 knots, light breeze and cloudy weather, wind 
S.; weighed one ton of coal, which burned one hour and fifteen 


15th April.—205 knots, mild and cloudy ; one ton of coal burned 
in one hour and fifteen minutes, wind southerly, great quantity of 


ture in steam navigation, and focussed the attention of 
the maritime world on the possibility of long Ocean 
voyages. She was rapidly followed by the Great Western 
British Queen, and President. The latter two steamers 
cost the British and American Steam Navigation Com- 
pany £90,000 each, the length of the former being 275¢t, 
and the latter 268ft. Interiorly they were two floating 
palaces, so superb were their fittings. The British Queen 
was sold to the Belgian Government, but the fate of the 
President, already referred to, remains to this day a 
melancholy mystery. It is interesting to note that the 
Cunarder Britannia arrived in Liverpool on August 15th 
1840, in ballast from New York, and the Asia later on, in 
| 1857, had only 45 packages on board, followed in the 
| same year by the Canada, with 81 packages. Contrast. 
_ing this with the present, we have steamers bringing 
40,000 packages, weighing 6500 tons.”’ 

“ Unfortunately, on the 16th January, 1847, the Sirius 
_ was lost on a voyage from Glasgow to Cork, vid Dublin, 
She left the latter port on the previous day with a general 
| cargo and forty passengers, amongst whom was Captain 
| Archibald Cameron, of the river steamer Prince, and all 
| went well until 4 a.m. on the 16th, when she encountered 
| a dense fog, and went on the rocks in Ballycotton*Bay, 
Captain Moffatt reversed the engines, backed off into 


Fig. 22-THE ARRIVAL OF THE SIRIUS AT NEW YORK, APRIL 22nd, 1838 


birds in sight ; at 3 p.m., cloudy, with strong breeze ; at 9 p.m. 
stopped engine a quarter of an hour, owing to square sail flying to 
leeward ; at 11 p.m. taken aback with a fresh gale, very dark and 


| foggy weather, shortened sail, thermometer fell 10 deg. 


16th April.—195 knots, fresh gale and sea heavy, with rain, sea 
rising at midnight ; stopped engines for three-quarters of an hour 
to fasten screws of excentric. 


| 17th April.—112 knots, heavy gale, with sleet and snow; | 
| pressure of steam, 5 lb.; at noon, fresh gale, with heavy sea 


running. 

18th April.—l26 knots, wind W.N.W.; strong breeze, with 
squalls ; average of engine thermometer, 26}. 

19th April.—145 knots, burned a good deal of rosin ; wind S.E. 

20th April.—180 knots ; in the morning, wind S. ; in the after- 
noon, W.; violent rain; at 1.10 p.m. spoke H.M.S. Cornwallis, 
seventy-four guns, Captain Richard Grant, with the 11th regiment 
for Bermuda; pe company at 2 p.m. 

21st April.—195 knots, light wind and fair weather ; exchanged 
signals with an American vessel, 


22ad April to 10 p.m.—267 knots, light breeze and fine weather ; | 
observed the high lands of Neversink; at 8 p.m. slowed the | 


engines ; at 9 p.m. fired signals for pilot ; then hove to for pilot, 
and anchored off the Battery at 10 p.m. 
Total knots, 2897 ; averaging 161 knots per day ; highest, 220 ; 


| lowest, 85, 


The total amount of coal consumed was 450 tons; and the 
engines made 15 revolutions per minute, 


‘*Her arrival caused the greatest excitement in New 


deep water, and attempted toreach the harbour. [ut it 
was at once reported she was sinking, and they decided to 
beach her, but owing to the fog she again struck the 
rocks close to the mainland. Captain Cameron volun- 
teered to get a rope ashore, and a boat was launched, into 
which he went with two sailors, but it was instantly 
swamped. Captain Cameron was thrown on the rocks, 
the two sailors being drowned. He succeeded, however, 
in passing the rope from the ship to the shore, by which 
| the passengers and crew were saved, except the occupants 
of one boat which was launched, into which twelve of the 
| passengers went and attempted to reach the shore, but 
| the boat capsized, and all were drowned. The vessel 
| went to pieces on the 22nd, and a force of two hundred 
marines were brought round from Cove to protect the 
cargo, which was being washed ashore. Portions of this 
consisted of Guinness’s porter, which, however, the 
villagers broached, with the result that two men died 
| from excessive drinking.” 
| The mainshaft of the Sirius is at work now—1899— 
| driving a mill a few miles outside the city of Cork. 
| The Scotia was launched on the 28th June, 1861, she 
| was 400ft. long over all, 3664ft. on the keel and fore rake, 
| 47ft. 6in. wide, and 32ft. deep. The keel was 14in. deep 


Ocean steam packet, which arrived from Liverpool the | York, and the whole city was thrown into a state of com- | by 4in. thick; the angle-iron frames at the bows were 
day before with mails and passengers for her, lay along- motion. She was decorated with sixty flags of all nations, | placed diagonally, as in the Persia, so as to strike almost 


side, and both vessels immediately got under way. | the river being crowded with vessels of all descriptions, ‘‘end on” in case of collision. 


The garboard strakes 


The latter proceeded, as far as the harbour’s mouth, with Which sailed round her. The Mayor and Corporation were 1,;in., the bottom }fin., from thence to the load 
the Sirius. There they saluted, and the Ocean went | went on board, and were introduced by the British | line {in., and above that lin. thick. 


alongside to bring back a number of ladies and gentlemen Consul; the band of the steamer which brought them 


who had been on board to see their friends off. The 
Sirius then stood on her course majestically, and was 
watched with keen interest by the spectators as she dis- 


appeared. As she passed down the river she was cheered | 
| the shores of America, to which he suitably responded. 


loudly by the thousands of people who lined the shores, 
and the battery at Rock Lodge, Monkstown, then the 
residence of Mr. John Galwey, fireda salute. Mr. Joseph 
R. Pim, one of the directors of the St. George Company, 
Mr. James Beale, director of the British and American 
Steam Navigation Company, and Mr. George Laud, the 
secretary, accompanied the Sirius to sea. The following 
is an abstract of her log, which gives the particulars of 
the voyage out :— 

4th April.—From noon to midnight, 85 knots; course, W.N.W.; 
light and clear weather. 


5th April.—135 knots, fresh breeze, and cloudy ; head sea at 


_ playing ‘“‘ Hail, Columbia,” while others played “ Rule 
| Britannia,” &c. 
| saloon, and the Mayor proposed the health of Captain 


An adjournment was made to the 
Roberts, wishing him and his ship a hearty welcome to 


‘She sailed on the homeward voyage on May Ist, 
1838, and made several voyages across the Atlantic, and 
finally returned to the coasting trade between Cork and 
the English ports. 

“Captain Roberts subsequently commanded the ill- 
fated President, and went down with her on the fatal day 
when she foundered in the Atlantic in 1840, two days out 
from New York on the homeward passage, having encoun- 
-_ a terrific gale in which seventy-five vessels went 

“Thus we see the Sirius opened up a new depar- 


| The Scotia had seven water-tight compartments. The 
| om were stowed in two of these divisions, 75ft. each in 
| Iength, 20ft. in breadth, and 20ft. in height. These goods 
| stores, or rather tanks, were placed in the centre line of 
| the ship, and were capable of receiving 1500 tons of 
| measurement goods. These chambers were perfectly 
water-tight; and, in the event of accident to the hull, 
these tanks would of themselves float the ship, the vessel 
being so constructed as to have, in reality, a double 
bottom under the goods chambers, so that if the outer 
were beaten in or injured, the inner would, in all likeli- 
hood, protect the cargo dry and intact. These goods 
holds were entered by three water-tight tanks from the 
upper deck. On each side of the tanks were the coal 
bunkers, capable of containing 1800 tons of coal. The 
Scotia had side-lever engines, with two cylinders of 101in. 
diameter each, and 12ft. stroke of piston. The paddles 
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40ft. 8in. in diameter over the rings. She had | 
aay een large tubular boilers, and two funnels. 
a vessel had 157 cabins, affording sleeping accommo- | 
dation for 300 passengers, disposed along the main deck, | 
ying immediately above the goods and coal stores. 
These cabins were 9ft. in height. In the forecastle were | 
the berths for the seamen and firemen ; and amidships was 

e accommodation for some of the officers and engineers. 
Behind these were the galley and cook’s quarters; while 
aft, on each side of the wheel, were the cabins of the chief 
officers. Provision had also been made for the conveyance 
of mails. Above the main deck there was a deck-house 
covered, the roof of which afforded a promenade from 
stem to stern. The fore saloon measured 45ft. in length, by 
90ft. in breadth, and 8ft. in height. The main saloon was 
62ft. inlength, by 20ft. in breadth, and ft. in height. They 
were lighted from the sides by plates of glass placed in 
the alternate panels, and afforded dining accommodation 
for 300 passengers. In front was that important adjunct, — 
the pantry ; and before the funnel was the kitchen with 
its cooking ranges, exceeding most and equalling any of 
the culinary establishments of the most extensive and 
noted hotels in the kingdom at that time. On this deck, 
and below it, were also to be found the bakery, the butcher’s 
shambles, the scullery, the cow-house, the carpenter’s 
workshop, lamp-house, doctor’s shop, and ice-houses. 

The weight of the iron in the Scotia, as launched, was 
9500 tons, and when the hull was finished, its weight was 
9800 tons. When the engines were on board the weight 
of the immense mass was 4050 tons, at which time she 
drew 22ft. of water. The engines were 883-horse power. 
The Scotia, like the other steamers of this line was ac- 
cordingly rigged only lightly with three masts. Each 
mast was 30in. in diameter. 


WELL BORING APPARATUS. 


Tur accompanying illustrations show Vogt’s patent boring 
apparatus, which presents some novel features in deep-well 
boring, the most noticeable being an elastic medium between 
the boring rod and beams and connecting-rod and beams, 
thus preventing the breakage of rods and its consequent dis- 
advantages ; and a water-rinsing or cleansing arrangement 
which keeps the chisel or drill perfectly clean and clear. By 
means of this system, which has been extensively adopted on 
the Continent, and is now being introduced to this country 
by Ernest Grether and Co., of Manchester, it is claimed that 
bore holes can be made perfectly even in bore and toa great 
depth not only at considerably less cost, but in much less 
time than with other systems at present generally in use. 
The method of working is as follows :—The wheels marked A on 
the sketch are thrown into gear by the mainclutch B. These 
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G, by which means they can govern the cutting by the chisel 
in the bore hole with the greatest regularity ; guides for the 
rods are placed at the ground level H, and are so arranged 
that when cutting at the greatest depths a perfect centre is 
obtained, assuring accuracy in the bore hole. The patent 
spring arrangement at the end of the beam at D and F is 


Diamond boring apparatus. 


THE VOGT BORING APPARATUS 


mgr actuate the connecting rod C, which is attached to | 
the bam D, having its centre at E, with attachment for. 


ting rods at F, the necessary motion for the chisel being 
thus obtained. The men or attendants are stationed at the 
end of the beam marked F, controlling the gripping bars at 


| through the centre of the borings and down the sides of the 
| chisel, thus acting upon the face of the work that is being 
| cut, and this arrangement, by keeping the bottom of the hole 
| free of débris, enables the chisel to cut its work clearly. The 
| oscillating motion is given to the boring rods by the attend- 
‘ants at the gripping bars G. On the standards K three 
vertical slides are fixed, each one to take the bearing of the 
working beam as required, the alteration of centres being 
effected instantaneously by the method adopted, these varying 
| centres being required as the chisel comes in contact with 
the different strata, and as a greater depth is obtained 
| increased power is necessarily required. The working beam 
can also be moved laterally as required. The head pulley 
and blocks are for raising the pump boring rods when required, 
and are actuated from wheels at L in the main gearing. By 
this machinery a depth of 760 metres has been obtained with 
the chisel, and at the present time, even at this great depth, 
the well is being sunk still further at a rate of 14 metres per 
| hour, whilst we understand speeds of over one metre per hour 
through sandstone are constantly being obtained. These 
exceptional results, it is claimed, are due to the special 
arrangement which gives to the boring tool an adjustable 
| bedding on the spiral springs, which, in connection with the 
| flexible plunger rod, allows the number of strokes of the tool 
| to reach 80 to 120 per minute, whilst the tool, by constantly 
| oscillating, avoids all tendency to jam in the bore. The bore 
| rods hang free on the springs, and there are no movable boring 
| parts, all of them being stiff, which ensures regularity and 
| a vertical direction in the bore hole, any shock or vibration 
| of the rods being completely compensated for by the double 
| Spring arrangement at the rocking beam. The attendant in 
charge of the machinery has also a perfect knowledge of the 
strata through which he is boring, owing to the oscillating 
| motion of the boring rods, and the speed of progress is easily 
regulated. At greater depths, or as required, a diamond tool 
| is fixed to the apparatus, instead of a weight rod and chisel, and 
a rotary instead of a striking motion is employed, and a bore 
crown with pipes is used, when commencing to bore for coal, 
salt. 


PUMPS FOR EGYPT. 


Iv connection with the construction of the Assouan dam, 
Gwynne and Co., of Holborn, London, have supplied to the 
contractors, John Aird and Co., six sets of 12in. pumping en- 
gines, one of which we illustrate herewith. These engines are 
of substantial design. They are of the double-cylinder in- 
verted type, and are to lift the water to a height of 65ft., 
working with a boiler pressure of 1001b. Each set will be 
provided with two 25-horse power locomotive type boilers, 
also supplied by this firm. The six sets will be erected in line 
on a platform across the works, and are especially designed so 
that, if necessary, each pump may work independently of 
the other, having its own suction and delivery pipes. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: W. H. 
Burner, to the Duke of Wellington, for the Raleigh, and C. Under- 
hill, to the Vivid, for the Volage. Staff engineers: J. A. H. Hicks, 
to the Wildfire, for the Edinburgh on commissioning, and J. M. 
Downer, to be lent for transport dutics in Thamesdistrict. Acting 
engineers: G. Wormald, tobe lent tw the Admiralty for temporary 
duty ; W. B. Hall, tothe Pembroke, for the Shearwater. Assistant 
engineer: L, J. Cook, to the Wildfire, for the Edinburgh. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—The monthly 
graduates’ meetings of this Institution commenced on Monday, 
30th October, at their new house, St. James’s Park, where a room 
has been fitted up for the special use of graduates. The meeting 
opened with a brief address from the President, Sir William H. 
White, K.C.B., upon the advantages to be derived from these 
meetings, both in the preparation of papers and in the compar- 
ing of ideas on engineering subjects, r. H. M. Rootham then 


said to be effective, preventing the breakage of rods and loss of | 104 9 r on the “Application of Hydraulic Power to the 
chisel, and the springs are so delicately adjusted that the men Counteution of Bridge oak Gide Work,” which was illustrated 
operating can ascertain exactly what work is being done by | by large wall diagrams, and followed by a discussion in which a 


the chisel. The water jet or rinsing apparatus is connected | dozen gra 


duates joined. Altogether about forty were present, 


direct to a set of pumps marked J, the water being conducted | including two or three members of Council. 
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ARMOUR-PROTECTED TROOPS. 


We have received the following contribution from a cor- 
respondent. It is more or less speculative, and will interest 
our readers. We confess that we have not the confidence in 
armoured trains that our correspondent has. It should not 
be forgotten that a handful of cavalry, with a trifle of 
gun-cotton, can make a railway impracticable. Unless the 
line of rails is perfectly protected, the utility of the train is 
small. We have less opinion of the armoured motor car, 
that presumably is to carry a protected gun with its crew and 
ammunition. No such vehicle could be protected against 
the attack of field artillery, to say nothing of other draw- 
backs. Lastly, we doubt very much that coats of mail are 
now to be found under khaki in South Africa. 

The use of armoured trains already made in the present 
war is likely to attract considerably more attention to such 
devices than has yet been bestowed upon them. It is just 
seventeen years since the armoured train appeared as a 
factor in warfare—in 1882, Admiral, then Captain, Fisher, 
of the Inflexible, to all intents and purposes invented it. 
With sand bags and boiler plates he extemporised a very 
efficient protection to the men serving the field pieces and to 
the rifiemen; and steaming out at a very moderate speed, he 
was able to effect very useful service upon enemies who either 
were unable to think of the simple expedient of pulling up 
the lines, or were else unable to carry it out. From that 
day onward the armoured train has in a great measure marked 
time, though railways have multiplied exceedingly. From 
time to time inventors have suggested improvements, some 
feasible, some otherwise; but, speaking generally, there has 
been no advance in any way commensurate with the advance 
that has been made in water-borne ironclads. Armoured 
trains exclusively intended for military use have been, we 
believe, constructed in a certain number of cases, but, 
broadly speaking, they have been nothing but improvements 
upon that which was used at Alexandria. There is nothing, 
for instance, equivalent to the difference between the steamer 
in which Lord Charles Beresford operated against Khartoum 
at the time of Gordon’s death, and the Sultan, and other 
Yarrow-built river steamers which took part in the recent 
Nile campaign. Yet for such progress there is as much or 
more scope. 

We are not much in love with paper inventions, because 
in them it is rarely possible to give due weight to practical 
difficulties. In sketching out ideal trains we are not, there- 
fore, demanding their construction or advocating too seriously 
their use. Rather we prefer to embody certain desirable 
points, and confine ourselves to generalities. To begin with, 
we incline to fancy that speed should be put entirely out of 
court for the ideal armoured train—so long as it can move, 
its uses will be unimpaired, or nearly so. Invulnerability, 
not speed, is the thing required. To attain this end, goods 
engines of the most powerful description, and probably 
several toa single train, would be needed. For the train 
raust assuredly be a long one; moving slowly, it will certainly 
be captured unless it carries an effective garrison. Half a 
score of men and a Maxim are no use; good infantry would 
easily creep up in open order and neutralise them. A very 
strong detachment of infantry, in addition to gunners and 
sappers, would be necessary. To carry these means space; 
and to protect them efficiently plenty of weight—more weight 
than one locomotive, itself heavily armoured— could drive. 
The advantages of twin engines on ship board would, too, of 
course, be equally felt by duplication of engines on land. 
Admiral Fisher, if we recollect aright, always placed his 
locomotive in the middle of the train—the best place cer- 
tainly. Probably an arrangement that permitted of the 
train being easily divisible into two or three units would be 
exceedingly advantageous. So, too, would be bullet-proof 
wings at either end of the train, which would give some 
cover to men repairing a damaged track. 

Thus far we have described the kind of train that could 
more or less be extemporised, merely something slower and 
stronger than trains now working in South Africa. Add to 
it some equivalent to the counter-mine booms used by war- 
ships, and it has distinct uses. Protect its wheels and engines 
against shell fire, and such a train could, perhaps, fight its 
way to Mafeking. But it would not heavily affect warfare, 
and its retreat is pretty sure to be cut off by the enemy 
getting at the rails in the rear. In this question of the rails 
all the lasting utility of an armoured train, save in a general 
advance, runs the risk of disappearing. Though a train be 
built on the most ingenious system, though its engines be 
transformed into machines protected by a land adaptation 
of the cruiser’s curved armour deck and coal bunkers, the 
enemy have always glorious and easy opportunities on the 
track. Hence it is to the motor car, rather than to the rail- 
way train, that we must look for the ironclad on shore. The 
armour-plated elephant of olden time must, in fine, supply 
our motif, 

A year or so since, when the motor car was a new toy, 
plenty of sanguine pictures were drawn as to its possible 
uses in war. We have seen illustrations—-probably German 
in orgin—of fighting motor cars. We have read paragraphs 
concerning their official adoption by continental Powers. 
Whether these tales are true or not is of little moment; this 
country, at least, is not so equipped, to our knowledge, nor 
does there seem any prospect of such equipment being 
possible for the present campaign. Yet with extemporised 
armoured motor cars services at least equal to that rendered 
by the early armoured train in Egypt could be looked for. 
South African roads are not built for motor cars to travel on, 
but if we are prepared to accept the snail’s pace great use 
could, perhaps, be made of traction engines. Assuming the 
Boer to be as good a shot as he was in the Majuba days, such 
machines would be invaluable for reconnoitre parties. 
Whether we like it or no, we have to accept the rifle in 
efficient hands as a weapon as effective as arrows in the old 
days—effective, too, over an infinitely greater distance. 
Distance, however, is a minor factor; the broad fact in both 
cases is the same—a man exposed is as good as dead unless 
the shooting is much at fault. 

Now, in the old days the Romans—a people the effective 
range of whose weapons was just the length of their arms, 
plus a few inches of short sword—successfully carried out 
operations against troops whose arrows and slung stones were 
effective over a relatively infinitely greater distance. At 
school in the Third Form our Cesar gave us insights into 
arrangements of shields that proved mightily effective. In 
earlier times the armoured Greeks easily overcame the 
longer range effectiveness of the unarmoured Persians. The 
armoured train has practically reduced the same idea to fit 


modern needs more or less crudely—-and, so far, has copied 
too closely or not closely enough. The substitution of rails 
for ordinary ground has necessarily been hampering; but 
it is easier to suggest criticisms than drastic improvements. 
But such as can be suggested tend to a closer copy of 
the old idea. And though we are not disposed to too 
seriously consider supplying our troops with thin sheets 
of Krupp armour to hang in front of themselves as they 
advance, it is not wise to pass that sort of thing over 
with a mere laugh. The armoured soldier is not such a 
rara avis to-day as one might be prone to believe; the fairly 
large supply of coats of mail indicates a larger demand than 
capitalists and royalties in dread of assassination could pro- 
duce. In such of our expeditions as we have had to face 
lethal weapons and antiquated rifles, the coat of mail has 
taken its share; and probably some are gone or going to 
South Africa, though we question their utility against modern 
rifle bullets, save at long ranges. At a sacrifice of mobility, 
thicker and effective armour could be worn. It will not be 
yet, not only on the score of mobility—-a minor point, since 
the Boers, being mostly mounted, are far more mobile than 
our infantry in any case—not only because of this idea, but 
because public sentiment would probably be against it. It 
is said that when gunpowder came in, armour went out, and 
generally speaking this is true. But the connection, though 
obvious, is not entire; it would not, for instance, have died, 
perhaps, had the Harvey and Krupp processes been known 
two hundred years ago. And the reasons that operated in 
the specific instance of Princess Ida’s three brothers, in an 
old Savoy comic opera, may have told more than we are dis- 
posed to fancy. 

However, armour did die out on land, save with cuirassiers ; 
at sea completely. The old galleys with their rows of shields 
were certainly armour-clads in their way as worthy of the 
name as, say, our Admiral class of battleships. At intervals, 
in an Italian ship plated with lead, in the famous Scotch ship 
with her 10ft. wooden sides, in the early Dutch ironclad, 
attempts were made to provide against gun-fire. When the 
shell came in, armoured ships became a necessity ; now they 
are daily becoming more and more the rule. The armoured 
train is, perhaps, to the armoured soldier what the Crimean 
floating batteries are to the modern Mikase or Duncan. Shell 
necessitated armour, and once it was deemed necessary, 
mobility did not suffer, as it was expected to. 

Smokeless powder in the hands of good shots may do for 
the soldier what shell did for the ship. There is very little 
novel about it except the phrase. We do not look to see the 
armoured soldier as he was in the old days, but we certainly 
do look to see some form of armoured train much more 
generally used in the future than it is now. It may find a 
full field in motor cars, it may take the form of armoured 
screens mounted on wheels, which men can push before them 
as they advance. Very little will shelter a prone man, but 
a spade or stone will not protect an advancing one. And if 
smokeless powder and modern arms of precision are going to 
render war half as deadly as people picture, a time must 
arrive when something will be necessary. Cumbersome and 
awkward as any devices may now seem, no objection that can 
be raised will be weightier than such as were raised against 
the Crimean ironclad floating batteries, now grown into 
Drakes, Majestics, and Duncans. We feel, in fine, that cir- 
cumstances will eventually force us to do on land what they 
have long since forced us to do at sea; and that the present 
war may be the starting point, despite the ridicule which fell 
upon the bullet-proof cuirass two or three years ago. 

In the old days when war was the rule and the 
exception, sieges produced innumerable instances of heavy 
shields pushed forward to protect small assaulting parties. 
The loose sail to stop cannon balls was a very old device. 
The whole thing, indeed, is one of the earliest ideas that 
occurs, and also one of the most general. For instance, in 
the records of Russian explorations in Northern Siberia and 
around Kamskatchka, a hundred years or so ago, there are, 
time after time, instances of the local savages, directly they 
discovered that fire-arms killed at a distance, extemporising 
shields which they pushed across the ice, and so came to 
close quarters. The idea is absolutely crude. Yet for sea 
warfare our highest scientific ingenuity is expended upon 
developing the primitive idea. And since our people may be 
reckoned on to beat any others at close quarters, we may yet 
see the regiment assimilated to an ironclad on shore. It only 
needs an enemy who can nearly always hit at any range to 
produce it. And certainly, were we in a position to send an 
armoured regiment up Laing’s Nek it would change hands 
exceedingly quickly. The trouble is a practical invention. 


THE GENERATION AND ELECTRICAL DISTRI- 
BUTION OF MOTIVE POWER. 


ON Saturday last, Mr. John S. Raworth read a paper entitled 
‘*The Generation and Electrical Distribution of Motive Power” 
before the Manchester Association of Engineers, In it he points 
out the advantages which the Lancashire manufacturers would 
obtain by the use of electricity supplied at cheap rates. The title 
is wide embracing, but the author tells us that his object is not 
so much to traverse the whole breadth of the question of the 
generation and distribution of electrical power, as to explain to 
what extent that system may be economically applied to the 
driving of machines employed in engineering and general manu- 
factures carried on in Lancashire. Every engineer, and most users 
of steam power, says Mr. Raworth, are now sufficiently educated 
in the details of the progress of electricity to be able, each for 
himself, to form an idea as to whether electricity will help him in 
his particular branch of work. In shipbuilding the advantages in 
favour of electricity are so great that it does not require ‘‘a pair 
of scales to determine on which side the balance of advantage 
lies.” Itis not wonderful, therefore, that electricity is ae 
strides in this direction, in the cases of the engineer an 
machinist, the practical convenience of the use of electricity is 
obvious ; but itis an open question whether, in each particular 
case, there may be any actual financial saving or otherwise, par- 
ticularly as in most cases the c e would involve the abandon- 
ment of valuable machinery, and its replacement by new plant of 

rning e cotton-spinning and manu: in we 
find a large amount of power in the aggregate has to be distributed 
to an immense number of machines, for the most symmetri- 
cally arranged, and driven by well-tried methods, which, under the 
circumstances, are not excessively expensive. Toshow the owners 
of such works as these that the use of eloctricity would mean a 
saving to them would be a hard task. But if one had to deal 
with new mills, the task would be less difficult ; and if a number 
of mills combined, and took their power from an external generat- 
ing station, well situated as to coal, &c., it is quite ible, 
according to Mr, Raworth, that a distinct balance of advantage 
may be shown in favour of electricity. The whole question is 
bound up in the cost and efficiency of various sizes of motors, 
For instance, it may be perfectly easy to show that 40-horse 


=: 

wer may be economically transmitted to a distance 

uced by a motor of 90 per cent, efficienzy. But eae 
power is required to be much sub-divided and reproduced by 
motors having an aggregate cost of three times that of the si ? 
motor, and ——o efficiency of no more than 75 per cent ie ef 
the balance may be entirely on the wrong side, ‘aking, ta 4 
all-round average of makers’ prices, a motor of }-horse’ pow 
costs £8 ; 1-horse power, £24 ; 2-horse power, £34 ; 6-horse 
£50; 10-horse power, £100 ; 20-horse power, £150 ; 50-horse 
£250; 75-horse power, £320. An examination of these gu 
will show the cost of sub-division. For instance, whereas a A 
of 20-horse power is worth £150, twenty motors of 1-horse powee 
would cost £480, with the addition of at least £30 for estes 
switches and fixi Thus, at present, one usually finds motor: 
geared to line shafts driving several machines, except in speci i 
cases. Then, too, if twenty motors of 1-horse power eac are 
required to drive twenty machines separately, one motor of 10. 
horse power may suffice to drive the whole twenty collectiye} 
This is especially true of engineers’ machine tools, i 

Efficiency _Taust be considered under two heads, 


Int, 


wer, 


Fi 

g electrical—efficiency ; and, secondly, po 
mercial “Unfortunately,” says the author, “these 
two aspects of efficiency have no direct or mathematical relation 
to each other.” The mechanic deals with figures which are “the 
fundamentals of his education, and are subject to calculation -” 
the commercial man, on the other band, has, in addition, to take 
count of interest, depreciation, repairs, lubrication, and superin. 
tendence. The engineer may get r cent. efficiency, while the 
owner is getting no profit at all. is applies to steam just as 
much as to electricity. A large Corliss engine driving a steady 
load is a most economical source of power ; but usually no more than 
from 30 to 60 per cent,—depending on circumstances—arrives at 
the machines it drives. Then to this severe loss must be added 
the upkeep of the shafting, gearing, and belts. The consequence 
is that whereas an indicated horse-power produced under the most 
advantageous circumstances may cost only }d., the actual horse. 
er delivered to the machines costs something between 4d. and 

d. In engineers’ shops the cost is never less than twice, and ve 

se!dom less than three times this amount. ‘The reasons for this 
are partly the use of smaller and less economical engines, but 
principally because the losses are practically constant, while the 
power actually used fluctuates, and rarely, if ever, equals the 
maximum for which the engines were designed. 

There are three possible sources of supply available for those 
who desire to use electric transmission of power. First, a private 
installation ; secondly, the local electric supply service; and 
thirdly, the general power distribution service, which, however, 
is not yet established. The second of these is discussed at length, 
The Manchester Corporation supplies electrical energy at the rate of 
1d. per unit, which is equivalent to ‘93d. per electrical horse-power 
hour at the meter. What percentage of 1-horse power will beactually 
utilised at the machines? The loss in internal distribution is 
usually arranged to be about 2 per cent. at full load. Unlike 
mechanical loss, it is not constant, but falls off even more rapidly 
than the load, so that at half current will be only, say, from } to 
4 per cent, Under ordinary working conditions of varying load 
the allowance of 1 per cent. is ample. The only other source of 
loss is in the motors, This is very nearly constant while the motor 
is at work, and varies very little, except in the case of series motors, 
with the actual work done. The actual internal loss in electric 
motors, stated as a percentage of the full power, varies between 
8 and 50 per cent, is may be roughly divided as follows :— 


60 to 100-horse power .. .. .. .. 1 

80 to60-horse power .. .. .. of « 12 

to power .. 0s co op 

yo to }horse power ., .. . 50 to 30 per cent. 


*74-horse 
Teake h th horse h the meter 
rake horse-power, the pri -power hour at the me 
would be 1°12d., equal to £842 1s. r year of 2754 hours, if the 
motor works at its full load. Mr. worth calculates, however, 
that only 384 per cent. of the full power will be metered, and this 
works out at, say, £250 per annum. ‘‘It is obvious, therefore,” 
adds Mr. Raworth, ‘‘ that under the assumed conditions, electric 
power is not more costly than steam, the special conveniences 
of electric driving being thrown in.” These advantages, 
as given, are as follows:—Absence of overhead shafting ; saving 
of time in repairing belts; easy application of power to 
special appliances ; facility of working overtime on even one 
machine, without any increase in the cost of power and in- 
crease of output. As ed this last item, Mr. Raworth 
had it on the authority of Mr. John Holmes, of Newcastle, 
that a certain printing works, which had been fitted with 
electric motors, has found an increase in output of 20 per cent. 
Then, too, there is the useful attribute when using electricity of 
the unlimited power of expansion by small steps. During the 
visit to Switzerland with the Institution of Electrical Engineers the 
author had noticed that electric driving was general in the newer 
shops—in the older shops it was being used for special purposes. 
At Rheinfelden the best terms to large consumers are £6 per 
horse-power per annum, with continuous use, A consumer can, 
therefore, if he works continuously, obtain his power at the rate of 
4d. per horse-power, or ‘224d. per unit. If, however, he is limited 
to factory hours, the _ works out at 4d. per horse-power, or 
673d. per unit. At Rheinfelden there is, of course, water power. 
Hence a yearly charge is permissible. This is not so with steam. 
The author had ascertained that the cost of steam power at the 
machines in a modern cotton mill cannot be less than 4d., and 
probably is much nearer jd. per horse-power hour—this coveril 
all costs, Now, with a big general power distribution station, wi 
a basis of 50,000-horse power of plant, and with coal at 7s. per ton, 
the cost of a horse-power is calculated as being £1 19s, 11d. for 
2754 hours, or £3 14s, for 8760 hours. The price of £1 19s, 11d. is 
uivalent to ‘174d, per indicated horse-power hour. This figure 

r. Raworth regards as impossible for some little time to come; 
but twice the amount, or ° ep regards as feasible. ‘Taking 
the total efficiency of working motors on cotton mills at 78°3 per 
cent., this brings the price of the horse-power hour at the machine 
to '45d.—‘‘a price certainly not higher than the present cost of 
steam power, even in the very best examples.” The suggested 
Trafford Park Power Company is taking contracts to supply power at 
560d. per horse-power hour, 

The differences between alternating and direct currents for 
power purposes is not dealt with at . The prices, we are 
told, are sufficiently alike to be treated, for the purposes of the 
paper, on the same basis; the efficiency of alternating-current 
motors is slightly less than that of direct-current motors, but 
there is reason to believe that the difference is disappearing. 
The general impression that alternating current is at a disadvan- 
tage for power purposes is only true of single-phase alternating 
current, and even this can be used to advantage and with success 
if a arrangements be made for starting up the motor with- 
ou 


In preparing his Mr. Raworth collected a | amount 
of usef aformetion the power required to die 
as an appendix, 
ut in 


various 
This information is attached to the paper 
he greater has appeared in print before 
ts present form it prove extremely useful, 
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It is evident from the above table that, although small motors 9 

are not very efficient, by comparison with large machines, yet 

they are in this particular a long way ahead of small steam engines, 
Assuming that a number of machines be driven by motors of 2 to : 
25-horse power, having an average loss of 15 per cent., that two- 4 
thirds of the total number of machines are in operation at one ; 

time, and that the average load be one-half full power, then the 
total efficiency is 74 per cent., and 1-horse power is reduced to 5 
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RAILWAY MATTERS. 


Tue overhead electric tramway system is about to be 
adopted in St. Petersburg. 

Tue mileage run by trains on the London and North- 
Western Railway last year was 47,548,652, 

Iv Chicago there are 956 miles of “ surface railways” 
or tramways, and 70 miles of elevated railways, : 


An electric railway line, the current for which is 
enerated by gas engines, is in use in Huntington, L.I., in the 
(aited States. The gas costs 90 cents per 1000 cubic feet, and 
the cost of working the line comes out at 13 cents per car mile, 


An electric railway 180 miles long is to be constructed 
in Kashmir, ‘The electric current will be generated by water 

wer obtained from the Chenab River. It is computed that 
Petween the terminal points of the line, Tumu and Srinagar, the 
power available is about 100,000-horse power. 


As the Irish mail from Holyhead to London, drawn by 
two engines, was running into Crewe Station on Saturday, the 
axle of one of the leading wheels of the first engine snapped, and 
some damage was done to the road. Fortunately no more serious 
result ensued, and traffic was not materially delayed. 


Between the dates of October 20th and 24th inclusive 
the London and South-Western Railway Company, in connection 
with the war, conveyed 668 officers, 20,528 men, over 1600 horses, 
40 guns, and 242 military vehicles ; the total number of special 
trains required by the military authorities in this period being 89. 


Tue Town Council of Preston have decided to adopt 
the overhead system of electric tramway traction, and parlia- 
mentary powers are to be sought to reconstruct the tramways on 
existing routes and construct new routes. B!ackburn is only five 
miles distant, and as it already possesses an electric tram system 
there is talk of ccnnecting the two towns, 


Tux leading dimensions of a type of heavy two-cylinder 
compound Consolidation engine in use on the Southern Pacific 
Railroad are: Cylinders, 23in, and 35in. diameter by 34in. stroke ; 
weight in working order, 86 tons, of which 77 tons is on the 
drivers ; boiler, 72in. diameter ; working pressure, 220 lb.; tubes, 
$32 in number, and 2}in, diameter, affording a heating surface of 
2,817°30 equare feet ; fire-box heating surface, 210°50 square feet, 
and the grate area 35°3 square feet; driving wheels, 5/in. 
diameter. 


Tue Board of Trade held inquiries into the causes of 
58 train accidents last year, 7 of which occurred on the Caledonian 
Railway, 7 on the Great Western, 7 on the North British, 4 on the 
Great Eastern, 4 on the London and South-Western, 3 on the 
Great Central, 3 on the London and North-Western, 3 on the 
North-Eastern, 3 on the South-Eastern, 2 on the Dublin, Wicklow, 
and Wexford, 2 on the Great Northern, and 2 on the Metropolitzn. 
Of the remaining 11] accidents, not more than one occurred on 
any one railway. 


Wuen the elevated railroads in New York first began 
operations, the noise from the rails was so great that the lines were 
voted a nuisance, and the superintendent, Mr. Allen Sterling, was 
called before the Grand Jury to answer the charge of ‘“ maintaining 
a nuisance,” It has since been noted that the noise has gradually 
diminished, an amelioration which is said to be largely due to the 
smoothing of wheels and rails by use, The rails were rough when 
new, and so were the wheels, but the effect of daily wear upon 
both was a marked improvement in this respect. 


Tue whole of the central and Transbaikal sections of the 
Siberian Railway, and a length of 40 miles of the western portion, 
are to be re-laid with rails weighing 24 1b. to the foot in lieuof the 
18 lb, rails with which the line was originally provided ; 1429 
wooden bridges are to be replaced by solid structures of stone and 
iron, inclusive of an iron bridge over the Irkutsk River, which has 
a span of 100 fathoms, and the existing rolling stock is to be 
increased ty 342 engines, 162 passenger cars, 631 cars of a common 
_ the conveyance of emigrants and troops and 8358 goods 

cks, 


Tue South-Eastern and Chatham Railway has just 
an order for ten new bogie 


These 


ine. The tractive force will be approximately 


A Great Western express from Swansea to Padding- 
ton on Friday had a narrow escape from disaster, It appears that 
at Pyle some platelayers were at work on the line near the station 
at the time that the express was due. The signalman had sig- 
nalled the line clear for the passage of the express, when it was 
discovered that a trolley used by the platelayers obstructed the 
line. The driver of the train immediately shut off steam and 
applied the brakes, but his action did not prevent acollision. The 
trolley was smashed to atoms. The engine did not altogether 
escape damage, but after a delay of twenty minutes it was able to 
Tesume its journey. 


Tue Light Railway Commissioners—the Earl of Jersey 
and Colonel Boughey—last week held an inquiry at Tavistock into 
an application by the Piymouth, Devonport, and South-Western 
Junction Railway Company for an order authorising them to con- 
struct a light railway from Bere Alston to Calstock. Originally it 
was intended to construct an ordinary railway. Taking advantage, 
however, of the Light Railway Act, the company now desired to 
make the connection by means of a light railway crossing the 
Tamar at Calstock. The costis stated as being £74,000, or slightly 
under £18,000 a mile. The Commissioners will recommend the 
Board of Trade to sanction the line. 


A new method of rail bonding for electric railways 
consists in using a supplementary copper conductor, which follows 
the line of the track, and is bonded to each length of rail. The 
bond itself consists of a thimble and short flat pin which fits 
inside it. The thimble and pin are both perforated with circular 
holes lying along a diameter of the thimble at right angles to its 
axis, The copper conductor is passed through thane holes, the 
thimble is inserted into a hole in the web of the rail, and the flat 
pin driven in, The conductor is thereby bent into the shape cf a 
U, the two limbs fitting into corresponding circular channels in 
the thimble, The latter is expanded and forced tightly against 
the sides of the hole in the rail. 


AccorpinG to the Glasgow Welly Mail, the Scottish 
locomotive seems todo the most work, In Scotland they have 
one locomotive for every 1 mile 6 furlongs of railway open, whereas 
in England and Wales there is an engine for every 7 furlongs or so ; 
gp although in the latter case there is £5136 worth of traffic to 
e dealt with, against £3010 in Scotland, per mile of railway open, 
the number cf locomotives is relatively less for the volume of 
traffic, Thus a Scotch locomotive ina year travels 23,361 miles, 
= 18,594 miles in the case of the English locomotive ; while 
he Scotch engine takes in gross receipts £4855, and the English 
_— £4544, In Ireland there is only one locomotive for every 
yd miles of railway, the amount of traffic being £1112 per mile 
th railway opea, and thus the engines work more leisurely than 
© Scotch, running 20,911 miles, and earning £4416, 


NOTES AND MEMORANDA. 


Ir is said that only about one-seventh of the glass 
et in this country for ordinary purposes is of British manu- 
acture, 


Ricu auriferous deposits are reported to have been 
Sone in Siberia, on the north-western shore of the sea of 
0' 


Tue total value of the gold production of the Transvaal 
in 1898 was £16,210,830, and the working expenses amounted to 
£11,439, 752. 

Tue iron deposits in the Transvaal have not yet been 
thoroughly exploited, owing to aconcession granted in 1883, which 
prevents others from starting ironworks, 


In designing a system of town sewerage, a flow of 3}ft. 
per second should be the minimum velocity permissible in a small 
sewer, and 3ft. per second in a large sewer. 


Tue output of coal in India has increased from 
2,562,000 tons in 1894 to 4,569,000 tons in 1898. Of this amount 
the railway companies consumed 1,452,000 tons, 


Durine October the amount of gold exported from 
West Australia was 205,186 oz., of the value of £779,708. The 
— exceeds by 38,100 oz. that recorded in any previous 
month. 


Tue electric railway power stations in America use 
larger units than in Europe ; 1500-kilowatt, 2000-kilowatt, 3000- 
kilowatt machines may now be regarded as common American 
practice, 

In connection with the anesthetic effects of the electric 
current, it is stated that with a current of 23,000 alternations per 
second ing between the elbow and the hand, a needle can be 
painlessly run into the forearm, 


Tue total output of coal from mines in the United 
Kingdom last year was 202,042,243 tons, and from open quarries 
12,273 tons, making a gross total of 202,054,516 tons, a decrease of 
75,415 tons compared with 1897. 


Wir# electric energy at 3d. per unit, it is calculated 
that an electric lift of the direct-coupled high-speed type can be 
operated on average duties in a block of offices, making, say, one 
hundred trips per day, and having a maximum carrying capacity 
of five persons, for a cost of 6d. per day, or 4d. per day if electricity 
is 2d. per unit, 

AccorpInG to a return recently issued with regard to 
flax culture in this country, the acreage has fallen off from 895 
acres in 1898 to 465 acres this year. Lincolnshire has dropped from 
109 to 20 acres, Norfolk from 10 to 5 acres. Even the East 
Riding, the largest tlax-growing county, has reduced its area from 
258 acres in 1898 to 106 acres now. 


In the first half of the present year there were 1889 
coke ovens in the French department of the Nord and Pas-de- 
Calais, which together produced 738,252 tons, against 707,499 
tons in the corresponding period of last year, and 643,951 tons 
in that of 1897. The slight increase of 4°34 per cent. this year 
is entirely due to the Pas-de-Calaie. 


Tue diminution of light by its interception by glass 
varies greatly according to the quality of the glass, The followi 
figures have been derived from experiment :—British seliaad 
plate, tin. thick, intercepts 13 per cent. of the light ; rough cast 
plate, £0 per cent.; rough rolled, four flutes to an inch, 53 per 
cent.; sheet glass, 32 oz., 22 per cent. 


Last year 1,907,808 tons of coal were mined in the 
Transvaal, valued at £668,346, as against 387,811 tons mined in 
Natal. The cost at the pit’s mouth in the Transvaal was 7°0Ols, 
per ton, Explosives form the heaviest item in the cost of working 
apart from salaries and wages, and amounted to 11°85 per cent. of 
the total. This is due to the dynamite monopoly. : 


Tue death is announced of Major George Burges-Short, 
late of the 3rd Battalion Manchester Regiment, and proprietor 
of the Broad Arrow and Naval and Military Gazette. ba er his 
management the Broad Arrow has attained considerable popularity 
in both services. Major Burges-Short was for many years a keen 
Militia officer, and warmly supported the force in the columns of 
his paper. For a long time past he had been in failing health, 


Tue output of pig iron in Germany in September was 
661,068 tons, as compared with 681,651 tons in August, with 
685,434 tons in July, and with 614,497 tons in September, 1898. 
According to the statistics of the German Iron and Steel Manu- 
facturers’ Association the total output for the nine months ending 
30th September was over 6,000,000 tons, comparing with 5,450,595 
tons in the corresponding portion of last year, This is an increase 
of about 104 per cent. 


In connection with the annual show of the Bath and 
West and Southern Counties Society, the Implement Regulations 
Committee have made the following addition to the show yard 
regulations :—‘‘ Exhibitors must not commence to close up, take 
down, or dismantle their stands, or pack up their exhibits until 
the hour at which the show yard is closed to the public. A penalty 
—which will be strictly enforced—of 40s. will be payable for any 
infringement of this regulation.” 


Practica.ty all the auxiliary machinery on board the 
new United States battleship Kearsarge is to be operated electric- 
ally. There are seven 50-kilowatt generating units, each con- 
sisting of a six-pole direct-current dynamo, giving 80 volts, 
direct-coupled toa vertical single-cylinder high-speed steam engine. 
All the circuits of the ship are wired on the three-wire system. 
There are about 800 incandescent lights, four large search-lights, 
and there are also 55 large motors. . 


Tue total railway mileage of the world has been given 
as 454,730 in 1897, 433.953 miles in 1895, and 395,143 miles in 
1891. The total figure for 1897 represents an increase since 
1893 of 8°9 per cent., and since 1896 of 2°2 per cent. Earope’s 
railway mileage since 1893 increased 10°3 per cent. ; the United 
States, 8°6 per cent.; Asia, 27°6; Africa, 28°7; China, 141; 
Egypt, 62°8; Russia, 20°2; Norway, 20°4; United States of 
Colombia, 34°1; Cuba, 2°8; Chili, 38-2; and Brazil, 16°1. 


Durinc 1898 Switzerland imported goods from 
Germany to the value of £12,584,460, from France to the value of 
£8,157,270, from Italy to the value of £6,232,491, from America 
to the extent of £2,952,707, from Austria-Hungary to the value of 
£2,648,775, from Russia £2,443,946, and Great Britain only supplied 
goods to the value of £2,038,351. On the other hand the values 
of exports were, to Germany, £7,760,526 ; Great Britain, £5,928,162 ; 
France, £3,328,762; America, £2,949,339; Austria-Hungary, 
£1,680,136 ; Italy, £1,549,569 ; and Russia, £1,224,745. 


Nor content with offering considerable rivalry in trade, 
our American cousins are now said to be nurturing a scheme for 
robbing us of our Gulf Stream. A transatlantic engineer has 
evolved from his inventive mind the idea to dig a canal through 


the peninsula of Florida, with the idea of diverting the warm 
stream from the West Coast of Europe to the East Coast of 
America. The idea is said to be attracting some considerable 
attention in Berlin—more than it will be the means of attracting 
here, for the canal would not only have to be, roughly speaking, 
as lorg as the Suez Canal, but in breadth and depth the dimen- 
sions would have to be such as to preclude its construction. 


MISCELLANEA. 


A strike of considerable dimensions has broken out 
.in Belgium among the miners in the Seraing coal mines, The men 
demand higher wages, 


WE regret to announce the death of Sir Arthur Blom- 
field, A.R.A., on Monday last, at the age of 70. The deceased 
gentleman was the architect of the Bank of England, and suc- 
ceeded Mr, G. E. Street as the architect of the Law-courts. 


Tue borough surveyor of Blackpool is about to obtain 
contracts for the widening and extension of the promenade, and 
the work is to be placed in hand without further delay. It is pro- - 
posed to construct an experimental section, some 240 yards in 
length, at the extreme south end of the promenade beyond the 
Victoria Pier. 

Tue Joint Committee of the London, Chatham, and 
Dover and South-Eastern Railway Companies have taken steps for 
the immediate lighting of Ludgate-hill Station by electricity. 
Several plans prepared by the engineering staff for the alteration 
and improvement of the station on its existing site are also under 
consideration, 


An American railway journal, remarking on the ten- 
dency to municipalisation of all public service enterprises, says 
that, as a consequence, tramway development in the British Is!es 
will follow with lagging steps, and to a limited extent only, that 
of Germany and the United States, as hus been the case during 
the past ten years. 

Tue shipping statistics for the nine completed months 
of this year testify to a continued increase in the trade of the port 
of Hamburg. The arrivals were 10,186 vessels—6375 steamers and 
3811 sailers—measuring 5,894,771 register tons net, against 9704 
vessels—6219 steamers and 3485 sailers—measuring 5,572,640 tons, 
in the corresponding period of 1898, 


THE North-East Coast Institution of Engineers and 
Shipbuilders will hold its first general meeting of the session in the 
Lecture Hall of the Literary and Philosophical Society, Westgate- 
road, Newcastle-upon-Tyne, on Friday, November 3rd, 1899, at 
7.30 p.m., when a paper on ‘The Working Stress of Materials 
—_ = — Locomotive Construction,” by Mr. F, W. Jennings, 
wi read, 


A pouBLE-TRACK drawbridge, weighing 600 tons, over 
the Chicago River, was recently shifted bodily a distance of 83ft. 
The methed employed was to jack it up 26in. from its central pier, 
thus allowing a cradle to be built underneath it. This cradle ran 
on ways which were lubricated with tallow, and the weight of the 
bridge having been transferred to it, the whole was hauled bodily to 
its new position. 

In opening the new electric lighting station in 
McDonald-road, Edinburgh, last week, the Lord Provost stated 
that from the first the undertaking had been a success, and the 
cost of production was lower than that of any other electric light- 
ing scheme in the kingdom. ‘Tae new station would when com- 
pleted contain 30,000-horse power. The number of lamps connected 
was 250,000, and was increasing at the rate of 1500 a week. 


Tue death is announced, at Baltimore, of Mr. Othmar 
Mergenthaler, who is reputed to have been the inventor of the 
linotype machine. Mergenthaler was a German who had lived 
nearly the whole of his life in the United States. Un- 
like many inventors, Mergenthaler died immensely wealthy. It 
is curious that while one German—Guttenberg—virtually invented 
printing be J adopting movable types, another--Mergenthaler— 
has marked an epochin the art by, in a sense, discarding them. 


Tue French Minister of Marine proposes to construct 
two new first-class battleships, each of 14,500 tons displacement, 
The length cf these vessels will be 133 metres 50 centimetres. 
They will have a speed of 15 knots, and will be driven by engines 
of 17,475 horse power, applied to three screws, e armament 
will comprise four 305 millimetre guns, fifteen 164 millimetre guns, 
and twenty-six guns of smaller calibre. The vessels will be pro- 
vided with five torpedo tubes, three above the water-line and ‘two 
below, 


ARTIFICIAL paving stones are being successfully produced 
in Germany. e process of manufacture, says the Journal of the 
Society of Arts, is to mix coal tar with sulphur and warm 
thoroughly, and then add chlorate of lime. After cooling the 
mass is broken into small pieces, and mixed with glass or blast- 
furnace glass slag. This powder is then subjected to a pressure of 
200 atmospheres, and reduced to the form or forms wanted. The 
resistance to wear and tear in use is fully half as great as that of 
Swedish granite, 

Ir is significant of the success of the Manchester 
Ship Canal that the company is about to promote a Bill in Parlia- 
ment sanctioning the purchase of the Manchester racecourse at 
New Barnes, which immediately adjoins the Manchester docks. 
The racecourse covers an area of about 100 acres, and is needed 
principally for railway sidings, and warehouse and storage accom- 
modation. It isstated that the arbitration price for Duke’s Dock, 
Liverpool, to be paid by the Mersey Dock , Will more than 
provide for the purchase of the racecourse. 


A stmpLe method of getting rid of superfluous and 
obsolete railway rolling stock has been adopted at the American 
Car and Foundry Company’s works at Michigan, where a large 
number of cars have been received from the Lehigh Valle 
Railroad for breaking up. The only portions of the cars wo! 
saving are the metal parts, and the problem was to separate these 
from the timber at a smallcost. Accordingly it was decided to con- 
struct two opposite inclines and take two trains of cars to the top 
and allow them to collide at the bottom. The remains are burnt, 
and the iron, &c., collected. 


Scorcu shipbuilders during October launched 27 vessels 
of 35,870 tons ; comprising 25 steamers of 35,826 tons, and two 
barges of 44 tons, as compared with 42 vessels of 47,810 tons last 
month, and 41 vessels of 62,435 tons in October of last year. To 
the aggregate the Clyde contributed 23 vessels of 33,660 tons—21 
steamers of 33,615 tons, and two es of 44 tons—as compared 
with 44,520 tons last month, and 54,210 tons in October, 1898. The 
Forth contributed two vessels of 1697 tons, the —— vessel of 
330 tons, and the Dee one vessel of 180 tons. e aggregate 
output from the several districts during the ten months of the 
year now passed are :—The Clyde, 367,937 tons ; Forth, 12,542 tons ; 
Tay, 12,846 tons ; and Dee, 10,070 tons. So far as the Clyde is 
concerned, the aggregate is the highest in the history of the 
industry, and there is every prospect of a record year. 


A eas explosion occurred on Monday last at the Roch- 
dale-road Gasworks, belonging to the Manchester Corporation, by 
which the manager, Mr. Geo. E. Stevenson, M. Inst, C.E., lost 
his life, and several other persons, including the deputy manager 
were seriously injured. It appears that at about half-past eleven 
o'clock, thirteen men, including Mr. Stevenson and his assistant, 
were engaged close by the meter-house under the clock-tower in 
the repair of a main. Suddenly there was a loud explosion, and 
the men were thrown down in all directions and badly burnt, the 
manager, who at the moment was standing just outside the door- 
way, being blown some distance and receiving injuries from which 
he succumbed. The tower and the adjoining sheds immediately 
took fire, and in a short space of time the flames had reached 
the high clock-tower. The Corporation Fire Brigade was quickly 
on the scene, and after about seven hours’ continual work suc- 


ceeded in subduing the flames, 


engines with Sharp, Stewart, and Co., of Glasgow, and 
4 ten similar engines are to be built at Ashford Works, 
: engines will have 19in. by 26in. cylinders, 6ft. 8in. diameter 
4 coupled wheels, 175 lb. per square inch boiler pressure, with heating 
Be face nearly 30 = cent. more than in the last express engines 
Paced ‘on tho 
: 16,500 lb, These engines are being Dullt to the designs of the 
q company’s locomotive engineer, Mr. Harry S. Wainwright. 
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inserted with all practical regularity, but regularity cannot be guaran- 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 

instructions. 


*,* All letters intended for insertion in Tus Eng: 
questions, should be accompanied by the name and of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot wndertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. M. anv Co. (London) —If you look in Kelly's Directory of Engineers, 
Iron and Metal Trades, you will find a list of makers of machinery for 
the special purposes mentioned in your letter. 

W. J. 8. (Salt Lake City).—There are numerous records of experiments 
intended to give the temperature of a plate with water ou one side 
and fire at the other. Possibly you will find the pager read by the 
late Mr. Blechynden before the Institution of Nava) Architects best 
answer your purpose. It was published in full in Tag Enoinexe for 
July 28th and August 4th, 1893, 

G. B. P. (New York).—We are much anne by your warning. The in- 
formation that immediately after the Exhibition is over France and 
Russia are going to capture Egypt, while by arrangement the United 
States will take Canada can scarcely fail to be useful. You say “ the 
West India Islands, &c.” By the “ &c.” we suppose you mean Austra- 
lia and New Zealand. We shall indeed have nothing left. Your 
remedy—the construction of a Eurasian railway—would, no doubt, be 
efficient, but the time is too short Wecan do much, no doubt, but 
oe not get such a line finished before the close of the Paris 

x tion, 


MEETINGS NEXT WEEK. 

Tue InsTITCTION oF CiviL November 7th, at 
8pm. Acdress by Sir Douglas Fox, President. 

Society or Enarngers.—Monday, November 6th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ ihe Electro- 
lytic Treatment of Compl x Sulphide Ores,” by Mr. Sherard Cowper- 
Coles, Member. 
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BRi1{SH PATENTS. 


Durinc the ten months of the present year just 
elapsed over twenty-one thousand inventions were pro- 
tected or patented in this country. Taking it for 
granted that the Patent-oflice was open for about 1600 
hours, this represents not less than thirteen appli- 
cations for protection every hour. The number is, as 
we stated last week, less than last year’s by about 1200, 
apparently because the cycle no longer supplies a means 
of gambling in patents. It is more than possible also 
that the rush of work has checked invention, engineers 
being far too busy in executing orders to trouble them- 
selves with novelties. To the philosopher the records of 
the Patent-office constitute an interesting study, in some 
respects puzzling, in all instructive. We see that year 
after year nearly the same number of inventions, or 
so-called inventions, find their way to Southampton- 
buildings. This in itself is a curious fact. Why should 
the number of applications for protection be co steady ? 
There are plenty of well-meaning people who hold that 
cheap patents mean commercial prosperity to a country. 
Do the facts bear this contention out? We think that 
there can be only one answer. They do not. The 
inventions which are successful in the sense that they are 
distinct improvements on things that have gone before, 
giving results of some commercial importance, are extra- 
ordinarily few; and in at least half these cases the patent 
is of not the smallest value, because no one wants to 
infringe. 

It is only necessary to consider the history of most 
successful patents to see how small a part the grant of a 
monopoly to the inventor plays in his career. There are 
minor inventions, it is true, which bring in large sums 
without any outlay ; but these are excessively rare. Then 
there are a few great inventions, such as the Bessemer 
process, which may revolutionise a whole system of 
manufacture, and out of which an inventor would get but 
asmall return if he had not a patent. Yet the patent as 
such plays a very insignificant part in the enrichment of 
the inventor or anyone else. These great inventions in- 
volve an early expenditure equally great—an expenditure 
of many thousands of pounds, and enormous mental 
labour, before they begin to bring in a return. It is 
said that £20,000 were spent in this country alone by Mr. 
Westinghouse before he reaped one penny of profit from 
his continuous brake. But it is not of these we would 
speak, but of the great bulk of the patents whose num- 
bers and titles are recorded week after week in the Patent 
Journal, A large proportion of these patents are taken 
out inignorance. The inventor imagines that he has 
attained a fortune, or at all events, a considerable sum of 
money the moment he has secured protection. Experi- 


7 | ence will tell him that the thing to be ultimately sold is 
| that which the patent covers. 


Let us suppose that the 
patent is for a new gear applicable toa bicycle. Now, no 
matter how many hands the patent may pass through, 
the ultimate source of profit is the sale of bicycles con- 
structed under the patent, and until sales are effected on 
an adequate scale no real profit of any kind has been 
made. Taking out a patent is, as we have had occasion 
to say long ago, more or less a gambling transaction for 
the great body of patentees. They scarcely ever know 
whether they can do anything with the patent when 
they have got it. A very few succeed, the rest fail. 
Some suffer from blighted hopes; but there is a 
wonderful power of recuperation in the born in- 
ventor. Many years ago Mr., now Lerd, Armstrong 
said that ‘‘an inventor could no more help inventing 
than a hen could help laying eggs.” When one patent 
fails another is taken out—just as the man who loses a 
sovereign at Monte Carlo straightway puts down another. 


they have made themselves fairly certain first. These 
men carry out experiments, and spend a good deal of 
money privately, before they go near the Patent-office, 
and they have at all events the satisfaction of knowing 
that, if their inventionis not a commercial success, the 
fact is not due to their own incompetence or want of 
foresight as engineers. Yet, after all, it is more than 
doubtful if the patent is to such men of more than the 
smallest commercial value. Now and then it serves as 
a useful advertisement, and that is about all. Let us, 
for example, take a certain type of steam engine, and 
call it any fancy name we please, say ‘‘ The Zebra.”’ The 
inventor isin all probability also the constructor. He 
sells his engine and makes money, and is well contented, 
and this goes on for years. No one attempts to perpe- 
trate an infringement, and this for two reasons. The 
first is that the Zebra engine is made by Messrs. Nokes. 
Now, Messrs. Stiles have the poorest possible opinion of 
Messrs. Nokes. The last thing they would do is imitate 
the work of Messrs. Nokes. Indeed, they have a far 
better engine of their own, the “‘ Quagga.”” Furthermore, 
it is almost certain that Messrs. Nokes having “laid 
themselves out” to build Zebra engines, and knowing all 
about them, can beat all competitors clean out of 
the market for that particular type. The patent 
for the Zebra engine is probably bad—bad all over. 
But no one troubles himself to look at it, and 
Messrs. Nokes are quite safe, really because they have 
nothing worth appropriating. There are in the world an 
astonishing number of useful contrivances the production 
of which will always remain in the hands of single firms; 
not because they are patented, but because the pro- 
prietors are in a position to defy competition in their 
production. 

Putting all this in another form, it may be said that 
the act or process of inventing is a very small part of the 
whole operation of improving on existing machines or 
methods of manufacture. We hear now and then of the 
heaven sent genius born to revolutionise the world. 
But, as a matter of fact, these men have effected little or 
nothing by the mere act of inventing. After the inventing 
comes what is known in drawing-offices as ‘‘ scheming ’’— 
a work often far more important and difficult than invent- 
ing. The law says that a principle is not a good subject 
for a patent. It is quite well known, however, that 
numbers of inventions are really intended to cover 
principles. The Bessemer process may be cited as an 
example. The inventor discovers or originates the new 
principle, the schemer carries it into practice. To keep 
to our example: the principle of blowing air into molten 
cast iron to burn out the carbon and silicon was hit on by 
Bessemer; but it is obvious that far more inventive 
work had to be done in scheming the mechanism 
by which the air could be blown through the 
metal. Many inventions depend for their success 
or failure entirely on the way in which they are 
carried into practice, and the world owes a much 
larger debt than it cares to acknowledge to draughts- 
men who put into working shape more or less crude 
ideas, which, however good or original, are quite useless 
until they have been made to comply with working con- 
ditions. It is because no scheming is done, or because 
no amount of scheming will make the invention comply 
with these conditions, that the great mass of patents 
represent so much waste paper. We have only to com- 
pare a set of patent drawings of a year ago, with the 
finished and selling machine of to-day, to see how great 
is the gap to be spanned in the drawing-office and the 
workshop. There are, it is true, exceptions to this rule ; 
but, according to our experience, they only exist in those 
cases before referred to, in which the patent has not 
been taken out until careful and persistent experiment has 
winnowed the chaff from the wheat. We have said 
nothing about the fact that multitudes of patents, like 
those for securing cows’ tails, or sending live snakes 
through the post, are not wanted. It would be waste 
of time to dwell on this. No inventor is so likely to 
complain of the coldness and neglect of the world as 
the gifted individual who is centuries before his time. 


THE CORROSION AND INCRUSTATION OF WATER MAINS. 


To discover that the delivery of a main is falling off to 
half its original value, and to trace this falling off to a 
corrosion of the metal of the pipe, are incidents in the 
career of a water engineer more striking than delightful. 
The impulse of the victim is to seek first a means of 
removing the obstruction without inquiring too closely 
into its incidental effects and to excogitate them and the 
causa causans at his leisure. Mr. William Ingham, the 
borough water engineer at Torquay, has done a service 
to others of his profession by informing them of his 
experiences through the medium of a paper read before 
the Institution of Mechanical Engineers last Friday. He 
has stated fully and clearly facts which have come under 
his immediate observation, and has started a useful 
debate. From lack of time this debate was carried but 
a short way at the meeting, and it may be profitably 
continued. 

The water at Torquay is an upland surface water from 
a granite gathering ground. It is a soft, somewhat peaty 
water, containing 7 grains of dissolved solids, and having 
a hardness of about 2 deg. In the course of eight years 
(from 1858 to 1866) a 10in. main conveying this water had 
its discharging capacity reduced to 51 per cent. of its full 
flow. Since then it has not been allowed to get into so 
bad a condition, but has been scraped at short intervals, 
e.g., every year. Acertain part of the obstruction is, of 
course, due to the various alien substances, ranging 
from loose stones to jointing lead, which find a tem- 
porary hiding place in most mains, but the steady and 
permanent cause of trouble is the incrustation of the 
main itself. This, as is well known, occurs in mains 
conveying various kinds of water, and may be considered 
generally without special reference to the case at 
Torquay. Speaking broadly, two kinds of incrustation 
may be distinguished, the first being an incrustation 
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the second, an incrustation arising from corrosion of the 
metal of the main. In the first and simpler case, a hard 
calcareous water may contain so much carbonate of lime 
held in solution by so small an excess of carbonic acid 
that it may be on the point of depositing a portion of 
the former when it enters the main. A relatively small 
alteration of condition may determine the deposition of 
this carbonate of lime, and an incrustation is formed 
similar to that which is produced by the same water in a 
boiler. Fortunately sulphate of lime, the great bugbear 
of the steam user, does not deposit except at a boiler 
temperature, and the deposit in the main is therefore 
chiefly carbonate of lime. On the other hand, this 
carbonate of lime comes down slowly and produces a 
much harder crust than it would be found if precipitated 
tumultuously, as in a boiler. 

This incrustation might, indeed, prove difficult to 
remove by the ordinary process of clearing the pipe with 
a scraper propelled by the water itself. The experience 
of engineers who have had to deal with such deposits 
would be of much practical interest. But, bad as in- 
crustations of the first class are, they are tolerable com- 
pared with that of the second kind, which are formed 
primarily by the corrosion of the metal of the pipe. Soft, 
peaty waters are particularly apt to cause this evil. At one 
time there was a touching, child-like belief that a ‘‘ pure” 
water—as a soft, peaty water was erroneously called— 
was an ideal liquid, alike from the consumer’s and the 
distributor’s point of view. But with fuller knowledge 
have come wiser conclusions. A soft water may be 
admirable for steam-raising, but it has a fatal 
faculty for attacking most pipe materials, and there 
is much to be said for a calcareous water of mode- 
rate hardness, such as forms the greater part of the 
present supply to London. It is just this corrosive ten- 
dency inherent in soft, peaty water which is at the root 
of the mischief of main incrustation. The metal of the 
main is attacked, and rusts, forming, as is usual in rust- 
ing iron, irregular nodules lining the pipe, occupying a 
large volume, and seriously diminishing the capacity of 
the main. Now comes the scraper, and removes these 
nodules; and in doing so scrapes bare the surface of the 
metal, and detaches any protective coating which may 
yet remain. On the well-scraped surface corrosion is at 
once set up and a new growth of nodules forms with 
despatch, and has to be removed in its turn after a year 
or so. 

Now, for the rapid corrosion of an iron main three 
conditions must obtain simultaneously. There must be 
water, there must be oxygen, and there must be an acid 
substance, generally carbonic acid, but a peaty acid will 
serve. In the presence of water the oxygen and the car- 
bonic acid unite with the iron to form ferrous carbonate ; 
this is then oxidised by a further quantity of oxygen to 
hydrated ferric oxide, the carbonic acid being set free, 
and thereby made competent to renew its original attack. 
Thus the vicious cycle is repeated. The rust itself, 
which always contains hydrated ferrous oxide, as well as 
ferric oxide, serves as a carrier of oxygen from the gases 
dissolved in the water to the iron. It is matter of com- 
mon knowledge that rust, once established, so far from 
forming a protection to the metal, as does the film of 
oxide found on certain other metals, as lead and zinc, 
actually increases the rate of attack, and is, moreover, 
almost impossible to eradicate. With a soft water con- 
taining peaty acids a similar and more vigorous corrosion 
occurs, the peaty acids playing a similar part to that 
taken by the carbonic acid in non-peaty water. Further, 
the hydrated iron oxides formed serve as excellent pre- 
cipitants for the peaty matter, and the amount of deposited 
matter is largely increased. Add to this that the bulk of 
a mass of rust with or without peaty matter is enormous 
compared with its weight, and we have all the conditions 
necessary to cause a voluminous coating on the pipe and 
to obstruct it seriously. It may be noted that the corro- 
sion of a pipe rarely proceeds uniformly. The rust 
generally appears in nodules, sometimes surprisingly 
well defined, and to account for them various hypotheses 
have been launched. Pinholes in the protective coating, 
if any, porous places in the metal, and electrolytic action 
have been pressed into the service of explanation, and 
now we are even threatened with a rust microbe. Much 
of this theorising arises from an ignorance of compara- 
tive pathology of structural materials, if we may be 
allowed the term and the figure. The local corrosion of 
a metal is a perfectly general phenomenon ; its causes 
may be internal or external, more commonly both internal 
and external. No metal can be regarded as a perfectly 
homogeneous substance ; it is composed of a number of 
small units of matter, not necessarily identical nor even 
uniformly disposed, and its corrosion will, in the first 
place, depend on the nature and disposition of these 
units. With so gross a material as cast iron, containing, 
perhaps, 92 to 93 per cent. of actual iron, and a most 
miscellaneous collection of other elements, it is not 
wonderful that there should be a plentiful lack of uni- 
formity of material and structure. A real cause of 
wonder would be a corrosion which paid no regard to 
these differences and spread itself evenly. 

Having dealt with some phases of the difficulty, 
though by no means with all, for the subject is far too 
complex and ramified to be dismissed in an article, let us 
examine the means for meeting and overcoming the evil. 
At one time pipes were laid unprotected, save perhaps by 
a coat of limewash. Now they are usually dipped in 
Angus Smith’s solution. This being essentially a mixture 
of tar and pitch, is highly resistant to water, and 
protects the pipe in a satisfactory manner as long as it 
covers the metal completely. Half the troubles due to 
corrosion arise from the fact that Angus Smith’s coat- 
ing is often very carelessly applied. According to the 
original prescription, the solution should be heated to 
300 deg. Fah., and the pipes to 700deg. Fah., before 
they are dipped. The mixture itself should be in the 
correct proportions, so that the coating is neither tarry 
nor brittle, and care should be taken to avoid injuring 
the coating in handling and laying the pipes. If these 


simple precautions were faithfully observed, there would 
be vastly less outcry about corroded mains. It is clear, 
however, that when once corrosion has begun and has 
extended so far as to make it necessary to scrape the 
pipe, the coating is ruthlessly scraped away and the 
protection it affords disappears. With waters naturally 
corrosive, this will ultimately be the condition of affairs. 
But it is not difficult to prevent this by improving the 
quality of the water. The peaty matter should be got 
rid of by precipitation, and the water slightly hardened 
with carbonate of lime. By this means not only will 
the corrosion, and consequent incrustation, be kept 
within the same small limits as obtain with 
moderately hard calcareous water, but the water qua 
water will be sensibly improved. The modern main 
scraper is an ingenious and effective machine, but no 
one need grieve if its use is limited to the removal of 
casual obstructions, and is no longer necessary as an 
ordinary adjunct in the care of water mains. 


SENTIMENT IN ENGINEERING, 


WE use the word “ sentiment” for lack of a better. 
It is intended to express certain mental processes which 
govern the actions of mankind in general, and for our 
present purpose working men in particular. The likes 
and dislikes of all of us play an important part in the 
conduct of our lives, albeit the fashion holds with some 
people to ignore them, and treat them as below contempt 
if they seem to interfere with the pursuit of worldly 
prosperity. Does or does not sentiment influence the 
men in our workshops? And, granting that it does, in 
what way, and for good or for evil? Mr. George Barnes 
is virtual head of the Amalgamated Society of Engineers. 
He has recently made public his views on various aspects 
of American competition. It is indisputable that Mr. 
Barnes is a clever, capable man. He has stood at 
the bench himself. He ought to understand the 
working-man. Whether he does or not is another 
question ; but in any case what he has to say on such a 
subject is worth consideration. He thinks that unionism 
must come in the United States; that specialisation is 
not the best way to bring labour into co-operation with 
modern methods of production. He seems to us to assert 
that in this matter of competition sentiment must play 
an important part, if not now, then in the close future. 
It is quite true that he has not used the word “ senti- 
ment.’ He might have done it, however, with some 
probable advantage to the expression of his views. 

It is known in this country that, in the engineering 
workshops of the United States, men are employed in a 
way different from the system prevailing in this country. 
It may be well to go a little into details. In the United 
States it is not at all necessary that a man should have 
served an apprenticeship; unions are simply ignored. 
Professing to be competent to do any particular class of 
work, if his services are needed, he is tried. If he fails, 
he is promptly discharged. If he succeeds, or partially 
succeeds, he is paid just what he is worth to the firm. 
There are no unions to speak of, and no fixed wages in 
our sense of the term. Payment by results is the rule. 
Of course, in any shop numbers of men will be found 
almost equally good, and so it may be said that the rate 
of pay is tolerably constant. But it will be readily under- 
stood that the rate is constant for reasons very different 
from those which make rates uniform in this country. 
Again, men enjoy in the States great liberty of action—that 
is to say, a man can earn as much money as he is able. 
He may run two or more machines if he can, and no one 
is permitted say him nay. Furthermore, there is a great 
tendency to specialisation and repetition work in 
American shops, one firm making one thing only. The 
result is that men are employed in producing the same 
part of a machine over and over again, until, by the aid 
of what has been termed unconscious cerebration, 
wonderful dexterity and rapidity are reached. As an 
example of unconscious cerebration we may cite reading 
aloud without the slightest cognisance of what we are 
reading, our thoughts being far away. The skill of the 
musician is again in large part due to unconscious cere- 
bration, the hand of the proficient doing without 
effort or thought that which the pupil finds the utmost 
difficulty in accomplishing. Mr. Barnes does not dispute 
the fact that the prevailing system in American shops 
gives them an advantage over British shops, but he 
maintains that the advantage cannot be permanent. He 
holds that trade unionism must find its way into the 
States, and adds many things which we need not stop to 
consider. We are now dealing with something with 
which trade unionism has nothing todo. Itis a question 
of sentiment, of like and dislike. Put into a nutshell, it 
is this :—The American system reduces, or tries to reduce, 
man to a mere automaton. The monotony of such a life 
must be repulsive to intellectual beings. The American 
workman cannot long stand such a life—he will kick 
against it ; and the whole system of the minute division of 
labour will fall to the ground. The United States em- 
ployers being thus put on the same level as our own, 
ar competition will be reduced to proper narrow 
imits. 

This is, in a way, comfortable doctrine. Is it true? 
Do the facts-justify us in believing that it is? We fear 
that there can be but one answer; it is not true. Mr. 
Barnes is disposed to attach too much value to a sen- 
timent. Neither he nor anyone else ever met with a con- 
siderable body of workers who are prepared to admit that 
their toil was degrading because they were always doing 
the same thing. That individuals do find life de- 
plorably monotonous is certain. They prove their sin- 
cerity now and again by getting sufficiently tired 
of the whole thing to blow their brains out. But 
events of this kind prove nothing to the point. Where is 
the line to be drawn? When does work become in- 
tolerable because it is always the same? The work of 
the cotton mill girl is sufficiently monotonous. To put 
cartridge cases into holes in a revolving plate every day 
for hours, as lads do at Woolwich, seems to be a dis- 


lain. There are several facts which Mr. Barn 
ooks. In the first place, there are multitudes fs aed 
ing men—very good workmen, too—who have no Work. 
ment whatever; nothing pleases them better — 
spend hours throwing bits of round iron into a on to 
from which they emerge as feet for flyer spindle” 
forging nuts by the thousand in a steam oliver i = 
riveting, again, is strictly monotonous, But where am 
we draw the line? After all, is not the life of eye 
fairly monotonous ? There are, however, we may readil 
admit, certain things to be done which are not ad 
monotonous, but are possibly degrading. Here we h 
sentiment again. Now it is a noteworthy fact thet » 
work of this kind is ever done by a thoroughb “a 
American citizen, unless he happens to be a social won 
All “dirty work” is done by immigrants—Germany 
Poles, Russians, Irish. The best class of work of 1 
kinds the American keeps for himself, and it follows that 
a great deal of the automatic work of the specialised sho 
is done by the more or less unintelligent foreigner while 
the highly skilled intellectual American looks on and 
directs him. 

Still it is, of course, indisputable that a great deal of 
repetition work is done by American skilled men, ]j 
would be a mistake to think that they devote their 
lives to such employment. It may be taken, as a rule 
that the American never does devote his life to any one 
thing, save making money. He is extremely vercatile 
and when he grows tired of screwing bolts, he will put in 
a few months tapping nuts. Our meaning is, we hope 
obvious. And so we come to the gist of the whole 
situation, which we think may be put somewhat in this 
way. The objection to monotony of employment is go 
far from being general, that it is the exception instead of 
the rule. The minority who do not like it, in the United 
States at all events, are so far intellectual and clever that 
they manage to get work which is not monotonous; and 
opportunities exist in the United States which are not 
known here for a man to rise, and be paid what he is 
really worth, instead of being kept down to some dead 
level of pay fixed by union rules, just as the speed of a 
war fleet is fixed by the most incompetent members of 
each group. 

There remains something to be said about another 
aspect of the question not yet touched. The time spent 
in the workshop does not represent a man’s whole day, and 
however monotonous his working life may be, a period of 
relief comes. A man may feed a screwing machine for 
eight or nine hours, and find solace with a violin in the 
evening—particularly if he lives alone. A moderate 
acquaintance with life in manufacturing towns will show 
that men have not been slow to discover a way to break 
in on monotony. There is whippet racing and pigeon. 
flying, to say nothing of football and cricket matches, 
besides many other delights. In the United States, again, 
considerable wages have placed within the reach of 
working men many things which they cannot have here, 
and which, indeed, one must be an American to 
appreciate fully and enjoy. The men in the United 
States who have the intellectual ability to form a power. 
ful trades union are just the men who will do nothing 
that can bind their individual action. The remainder, 
we suspect Mr. Barnes would be disposed to regard as 
poor stuff, not worth troubling much about. On the 
whole, we must conclude that there is no sentiment on 
the other side of the Atlantic which will lead to a general 
strike because the work is too monotonous. It i3 with 
the American workshops as it is with most places in the 
world—all a question of money. So long as the work is 
well paid for, no matter what it is, men will be forth. 
coming to do it, generation after generation, puce 
Mr. Barnes. 


ENGLISH IRON FOR AMERICA, 


Apvices from the manufacturing district of Pennsylvania 
indicate that concern is beginning to be felt there lest the 
high prices ruling for pig iron should induce imports from 
the United Kingdom. That there is a scarcity is undoubted, 
notwithstanding that the weekly output for the whole 
country is now in the neighbourhood of 280,000 tons ; and, 80 
far as Eastern Pennsylvania is concerned, we have “a safe 
estimate” that the furnacemen there could sell at least 
four times their maximum output for months to come. 
“Furnacemen,” we are told, “while acknowledging the 
scant supply on hand, are unwilling that their market 
should be invaded by any one else. For this reason they 
distrust the movements for an exorbitantly high figure. 
To-day they say they have the field to themselves, but should 
pig iron rise to 30 dols. a ton, as some believe, then they 
fear that large quantities of English iron would be shipped 
to America.” We are assured further that it is from fear 
of encouraging imports that the price has been kept near 
the 20 dols. mark for the last few months, although more 
could have been secured, in view of the great competition to 
obtain the limited quantity on hand; and, further, that 
there are manufacturers crowded with orders who have made 
extraordinarily high offers, and who have stated that they 
could make money even were they compelled to pay 35 dols. 
per ton for pig. If all this is literally true, one can vnly 
stand back in amazement at the moderation of the Pennsyl- 
vanian furnacemen. They must know that, in any circum- 
stances, manufacturers could not rely upon obtaining iron 
from Europe in sufficient quantities to nullify the efforts of 
the furnacemen were the latter disposed to take full advan- 
tage of their opportunities ; for stocks here are small enough, 
and our furnaces are for the most part, unless all our 
information is wrong, committed well ahead to meet the 
requirements of English makers of finished goods. The 
quotations we have given above put 30 dols. as the figure at 
which it would pay English smelters to ship pig iron to the 
United States. It seems to us that very much less than that 
would yield a profit. Present quotations here range from 
703. to 76s., equivalent to about 14 dols. or 15 dols. per ton. 
Right or ten dollars would be a liberal sum to allow for 
freight to Philadelphia and rail charges to the centres of 
manufacture. The inferences to be drawn are that users are 
not so short of pig iron as to make it worth their while to £0 


tracting kind of employment; but the lads do not com- 
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there is some relief in the tension before long, we may 
‘American buyers in this market. Meantime, it appears 

wi the Pennsylvania furnaces are making handsome profits. 
thet h the cost of production has gone up, thanks to an 
svance in wages, materials, &c., from 7 dols, to 10 dols., or 


12.dols. per ton, the selling price allows a net return of 8 do's. 
to 10dols. per ton. 


THE NAVAL GUNS AT LADYSMITH, 


has naturally been a considerable amount of spec.- 
what the naval guns are that have recently be2n 
taken up to Ladysmith. By one account they are 12- 
under quick-firing pieces, and their superiority to the field 
Peatery guns is attributed to the circumstance that their 
yelocity is higher, and that they are supplied with th2 
mmon shell. This reasoning is based on technical know- 
edge for the 12-pounder quick-firing gun, Mark I., of 
1 ewt., has a muzzle velocity of 2200 foot-seconds, but it is, 
we believe, a mistake. The hope was expressed by some that 
they might be 4°7in. guns, which are, of course, a different 
kind of gun as to power. Opposing this was the fact that the 
Powerful does not carry 4‘7in. quick-firing guns in her 
armament, but Gin. quick-firers, which are quite out of the 
uestion. It is now believed, however, that two 4°7in. quick- 
ing guns have been obtained, probably from the Philomel 
or Doris, by some means, and got up to Ladysmith. A 
ram speaks distinctly of 50 Ib. shells, which most nearly 
ees With this supposition ; further, the advantages of the 
12-pounder of 12 cwt. over the field posse are too question- 
able to have produced any marked effects. We may 
hope then that our garrison has, at all events, 
two really good pieces available for special work. The 
4-Tin. quick- firing gun discharges not a 50 lb. but 
a 451b. shell, with a muzzle velocity of 1786 or 2188 foot- 
seconds, according to whether it is one of the earlier patterns, 
or Mark IV., the wire gun. The Boers appear to have a 
very large supply of guns. We think, however, that we may 
well hope to hold our own fairly for the time required. At 
field gun ranges our field pieces, served as they are, can make 
it very hot for them, and if they keep out of range of these, 
while their fire may doubtless be annoying and cause damage, 
it is not likely to effect anything decisive. A shell from a 
long range falls at a sufficient angle to detract from its 
destructive power on men, and earthworks will remain 
fyrmidable and practically intact after an indefinite amount 
of pounding. We have strong hope that the utraost that 
the Boers can do is to put obstacles in the way of our 
advance. Trouble and loss of life may be thus caused, but 
nothing, we think, should influence the final result. We 
fully concur, indeed, in the sentiment that even the fall of 
Ladysmith should not influence the final result; but we 
have confidence that Ladysmith is well able to hold its own 
for the time required. 


THERE 
Jation as to 


ABANDONMENT OF THE PORTISHEAD DOCK SCHEME. 


Ir is difficult to say whether the announcement that 
Bristol has abandoned another scheme of dock extension will 
cause surprise. The public is so used to these sudden 
changes of front on the part of the Dock Committee, that 
probably its capacity for astonishment is exhausted. When 
we referred to the question the other day, we remarked that 
the proposed works at Portishead, or any works elsewhere, 
would deserve a welcome, if only that they helped to relieve 
the congestion of traffic in the port. It was impossible, how- 
ever, to avoid a mild expression of wonder that, while 
merchants and shippers had been for years asking for this 
relief in vain, the Docks Committee suddenly passed a vote to 
spend £375,000, simply because an anonymous shipping 
company had promised to insert Bristol as an alternative 
port in an unnamed mail contract to be tendered for within 
two years time. But even after that vote was taken, and the 
City Council had approved of it, a complete change was made 
in the plan originally put forward. On the advice of Sir J. 
Wolfe Barry it was agreed that, instead of adapting the old 
Portishead Dock, an entirely new dock should be constructed, 
at about the same cost, or in round figures £400,000. When, 
however, the City Council met this week to sanction, or other- 
wise, the amended project, the chairman of the Docks Com- 
mittee made the startling statement that hehad just received a 
practical withdrawal of thecontingent promise of themysterious 
shipping company, and, therefore, he would withdraw his 
resolution for proceeding to Parliament with the Portishead 
plan. The declaration seems so thoroughly to have taken 
men’s breath away that no one thought of asking for the 
name of the shipping company in question, or why the 
Council should not go on with the work of dock extensivn at 
Portishead? That, surely, is a question which it is not even 
now too late to consider. But Bristol, perhaps, lost all 
heart in the subject after Alderman Proctor Baker’s further 
announcement that the Elder Dempster line is transferring 
its Canadian mail steamers from Avonmouth Dock to Liver- 
pool under the terms of the new two years’ contract with the 
Dominion Government. 


LITERATURE. 


The Construction of Roads and Streets, With an Historical 
Sketch of the Development of the Art of Road-making. 
By Wituiam H. Maxwe t, C.E., Assistant Engineer and 
Surveyor, Leyton. With numerous specially prepared 
samatrations. London: The St, Bride’s Press, Limited. 

Waite there is little or nothing new in the present 

treatise, which deals with its subject from the date of 

the Appian Way to that of the latest street improvement 

Act of 1892, it will be useful as a compendium or book of 

teference respecting what has hitherto been actually 

accomplished towards paresis the composition and 
condition of our principal thoroughfares. We do not 
quite share the author's exalted opinion of the art of 

“making, which he describes as “‘a very important 

a of civil engineering practice, illustrating very 

orcibly as it does, and probably more universally so 

Tred any other branch of engineering work, Mr. 
edgold’s definition of the profession of the civil 

viz, the art of directing the great sources 

of Power in nature for the use and convenience 

— _ Without in any way cavilling at this some- 
iat antiquated definition, we think it open to re- 

vision and amendment, but in what manner the 

Breat sources of power in nature are concerned in the 


making of an ordinary town or country road is not quite 
apparent. The various methods of forming embank- 
ments through soft ground, upon side-long ground, and 
under other difficult physical conditions, are fully 
described, and cross sections of each particular example 
accompany the text. Under the heading ‘‘ The Compu- 
tation of Quantities of Earthwork,” the prismoidal for- 
mula and the earthwork tables of Sir John Macneill are 
both briefly alluded to ; but no mention is made of any of 
the more modern graphical modes of calculating the 
contents of cuttings and embankments, which in some 
instances are elegant, simple, and accurate, as previously 
pointed out in our columns. 

Several of the next sub-divisions—for the contents of 
the volume are not arranged in chapters, which would 
certainly render them more convenient for the reader, and 
still more so for the reviewer—are devoted to the ques- 
tion of the drainage of roads, which is an important sub- 
ject, and upon which the safety and durability of them 
mainly depend. Drawings, which are rather rough, and 
not sufficiently sharp and distinct in either lettering or 
figuring, are given, with working dimensions of 
cross, side, and surface drains, together with a cross 
section of a town road, showing the general arrange- 
ment of the sewers and the connections and junc- 
tions necessary to effect the removal of the sur- 
face water. The information respecting the proper 
materials, and the best form of cross section for 
different roads, whether constructed of macadam, granite, 
wood, or other substances, is well worth the attention of 
the reader, and is both sound and practical. Mr. Max- 
well rightly insists upon the stipulation that the whole 
width of a roadway should be uniformly and homo- 
geneously formed, and that the quality of the materials 
and the thickness of the layers should be rigorously 
maintained. He deprecates the practice of making the 
central part of the roadway consist of some hard stone— 
granite, for instance—and the side portions of some less 
resisting material as gravel. At the same time it may 
be mentioned that it is a common occurrence in those 
streets in London which are traversed by tramways to 
pave the surface width between each pair of rails with 
granite pitching, and the outside parts with either 
macadam or wood. There are five classes of specifica- 
tions for granite-pitched streets in Liverpool, in which 
the first is laid upon foundations of Portland cement con- 
crete and overlaid with blocks of granite, or its Egyptian 
equivalent, syenite. In the second class, bituminous is 
substituted for Portland cement concrete, and the stone 
surfacing is composed of smaller sized pitching. In the 
three succeeding lower classes of streets the concrete 
foundation is replaced by a hand-pitched substratum, but 
the stone top dressing is retained, except in the case of 
streets of the fourth class, where it is replaced by a stout 
layer of macadam Tin. in depth. 

Passing on to wood pavements, the author describes 
some eighteen types now in use in different parts of the 
world. The allegation commonly brought against wood 
pavements, of all descriptions, is that they are not con- 
ducive to the sanitary welfare of the community at large. 
At present we shall restrict ourselves to the statement, 
that this allegation has been strongly disputed by several 
well-known scientists and authorities on the subject; and 
we are certainly not aware that there has, as yet, been 
any evidence to prove that their adoption in London, 
which is on a fairly large scale, has been detrimental to 
the health of the metropolis. This little work shows 
undoubted signs of great research and study on the 
author’s part, by the copious references made to works 
on his subject. A large number of these, which are 
appended to every second and third page as footnotes, 
and reach a total of over a hundred, are altogether super- 
fluous. They detract from any originality that the 
treatise might have otherwise possessed, and serve to 
reduce it to a mere compilation. Captious critics might 
be inclined to suggest that the over-abundant footnotes 
are excellent advertisements for the works mentioned 
therein. The cuts, and the general arrangement and 
get-up of the volume, are capable of improvement. 


Mine Drainage, being a Complete Practical Treatise on Direct 
Underground Steam Pumping Machinery. By SreEPHEN 
MicHELL. Second edition, re-written and enlarged; with 
numerous illustrations. Medium S8vo., xviii., and 369 
pages. London: Crosby Lockwood and Son. 1899. 
Price 253. net. 

Ir is now eighteen years since the author published 

the first edition of his useful treatise on the title subject, 

and a mere glimpse at the present volume will convince 
the reader that the author is fully justified in producing 

a second edition, for not alone has much of the old matter 

been re-written, but an immense amount of important 

and interesting new matter has been added, much to the 
improvement of the book itself and to the enlargement 
of the knowledge imparted. 

The author notes the fact that of late years mining 
engineers have given greater attention than formerly to 
the working economy of underground engines, and that 
therefore compound, even triple-expansion engines, have 
been adopted for heavily watered workings. Further- 
more, improvements have been effected in the general 
construction of the engines, and greater care and finish 
have been bestowed upon the details; higher grades of 
steam pressure have been introduced, with extra precau- 
tions against loss by radiation from steam cylinders and 
pipes; in fact, general progress has been made in the 
mine-pumping appliances of the present decade, and the 
author, having realised the position, has made a special 
point of recording in detail, and duly illustrating by 
sectional and perspective cuts, various of the most sig- 
nificant features characterising the progress referred to. 

The book opens with a preface, some introductory 
remarks and definitions, and a brief historical sketch. 
Then horizontal pumping engines are considered under 
the heads of rotary and non-rotary, and various descrip- 


expansive and condensing; piston and ram pumps. 
Riedler steam pumps, triple-expansion pumps, sinking 
steam pumps, vertical pumping engines of various 
descriptions, pulsating steam pumps, and pump valves 
receive due attention; whilst in an appendix hydraulic 
poping engines and electrical pumps are briefly noticed, 
ut not the Pohle air-lift pump, although it is of 
mining origin. 
That the information is well up to date may be gathered 
from the fact that a pumping plant only completely in- 
stalled in the spring of this year, at the Basset mines in 
Cornwall, and noticed by us in our issue of May 12th, is 
duly referred to, and in part illustrated in this book. 
We are, therefore, rather surprised to find no notice of 
the convenient combination of steam turbine and centri- 
fugal pump now coming to the front. It seems strange 
that authors will append to their books odds and ends of 
data; the author in this case, too, gives somewhat over 
four pages of “hydraulic and other memoranda,” in 
which we are informed that 35:84 cubic feet = 1 ton, and 
that 1 ton = 35°80 cubic feet of water ; that cubic feet of 
coal x ‘0345 = tons; that diameter of circle or cylinder 
+ 1-7854 = area. Small errors like these, and a few in- 
conveniences arising from the arrangement, and rather too 
free use of quotations however, do not suffice to mar the 
value of the book, which should undoubtedly prove of 
great use to all those who wish for information on the 
subject, inasmuch as the different patterns of steam 
pumps are not alone lucidly described and clearly illus- 
trated, but in addition numerous tables are supplied, in 
which their sizes, capacity, prices, &c., are set forth, 
hence facilitating immensely the rational selection of a 
pump to suit any purpose that the reader may desire, 
or, on the other hand, supplying him with useful informa- 
tion about any of the pumps that come within the scope 
of the volume. 


TRACTION ENGINES IN WAR. 


WE understand that the Government intends to send a 
large number of traction engines to South Africa for use for 
transport purposes in the Transvaal. Several British firms 
have been busily at work night and day on the manufacture 
of these. On Monday last some fifteen engines were tested 
in the Long Valley at Aldershot, prior to their despatch to 
the Transvaal, and the trial was a success in every way. 
The Long Valley is not the Transvaal. There are not the 
broad rivers nor the huge stone boulders; but there are 
sand, mud, and ravines, and the traction engine has shown 
to the authorities that it can surmount these difficulties. 
There is no reason why it should not do so. For years 
traction engines have been at work quietly in our Colonies, 
doing what is very similar to that which will be 
required of them in the Transvaal. Take Australia and 
New Zealand for examples. Here, far up country and away 
from all possible lines of communication with the outside 
world, are numberless farms. If these produce nothing else, 
they at all events rear sheep. Before the advent of the 
traction engine the wool had to be laboriously carted down 
to the nearest railway station or the nearest port, in wagons 
drawn by bullocks. Now, however, in a large number of 
instances, traction engines with trains of trucks, visit these 
farms regularly, and we are told that it is by no means un- 
usual to find an engine having behind it a load of wool worth 
some £1500 or £1600. In places the roads are of the most 
primitive kind, and bridges of any size are wanting. Most 
hkely, if they existed, they would not carry the weight of a 
traction engine. Fords there are, however, and the traction 
engines go through these just as a bullock wagon would. The 
fires, of course, are frequently put out; in fact, it is not 
unusual to have the top of the railing round the driving 
platform under water. Curiously enough, this immersion 
does not appear to do any serious damage. We are informed 
that traction engines have worked for years under these con- 
ditions, and ‘are still at work. Hill-climbing power under 
bad conditions is possessed by them to a marked degree. To 
go no further from home than our own mountainous districts, 
we may find traction engines at work taking very heavy loads 
over exceptional gradients—quite as steep, at all events, as 
could be traversed by a wagon. There appears every reason 
to suppose that the steam transport department will prove 
of great service in the war now being carried on. Naturally 
the Government is reticent upon the exact use to which the 
new engines will be put, and naturally also the makers who 
supplied the engines are unwilling to tell what they know, 
but it seems evident that stores of all kinds, and guns even, 
perhaps, will be thus taken to the front should the railway 
be broken up; or the traction engines may be used to help 
the railways. No doubt there will be plenty of work 
for the engines to do. It will not be the first time 
that traction engines have been employed in warfare. They 
were used in the Franco-German war. It is the first time, 
however, that they have been employed by us or for war 
purposes in such a region as the Transvaal. 

On Monday the tests imposed were as severe as could be 
devised under the circumstances. Some of the engines were 
sent across country, and managed to keep up a speed of six 
miles an hour or over, passing on the way over ditches, hills, 
and watercourses. Many of the ditches had water in them, 
and the banks were steep. Sometimes the engines were 
nearly up to their hubs in mud, but they all came through. 
Others had to traverse deep gullies, which they managed to 
do. The utility of the crane jib, which sometimes forms part 
of the equipment of engines of this type, was amply demon 
strated. There was no difficulty in removing from a trair 
of trucks one which was supposed to be injured. ‘nc 
engine simply went and lifted it out of the way. Then it 
was shown how that one engine might haul another engine 
with its train out of a bad place by means of a steel rope, 
should they stick and remain fast. In fact, they were given 
the hardest tasks to perform which the military authorities 
could devise, and they successfuily carried them out. The 
largest of the engines weigh some 15 tons, they can. draw 
from 30 to 40 tons, will carry water enough for a seventeen 
miles’ run without stopping, and will travel thirty to forty 
miles a day. They will be provided with coal trucks, and 
a sort of a living-van for the use of the engineers in charge. 

Among those who have been foremost in advocating this 
system of traction for military purposes has been Colonel 
Templer, the well-known Director of Military Ballooning. 
He has just recently been appointed Director-General of 
Steam Transport. We understand that he is soon to proceed 


tions of each, simple and compound; single, two, or 


three-cylindered ; non-expansive, non-condensing, and 


to the front. 
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WEST KOOTENAY ELECTRICITY SUPPLY. 

One of the first electric power plants driven by water to be 
erected in British Columbia was that of the West Kootenay 
Light and Power Company, situated at Bonnington Falls, cn 
the Kootenay River at a point about 15 miles above Kootenay 
Lake. 
of 54ft., and one of 72ft. The lower falls have been utilised 
for driving the plant, although only a small portion of the 
river is used at present. The riverat this point flows through 
a narrow valley between mountains of solid rock, and into this 
rock it was necessary to cut for the canal, power house, and 
tail race. No dam was built across the river; the canal 
starting at a point where the river makes a slight turn some 
little distance above the falls. 
the solid rock for a distance of some 600ft., and is 25ft. wide, 
with an average depth of 12ft. below the water-line. 

The canal widens out into a bay, 54ft. in width at its lower 
end, and this is closed by a solid concrete dam, 32ft. high, and 
26ft. in width at the bottom, tapering to 6ft. at the top. At 
a point in the head race 150ft. from the concrete dam, between 
two high bluffs, a wooden dam is constructed sloping at an 
angle of 42 deg. up stream. This dam has a vertical height 
of 44ft. All the timber, including the sills of this dam, are 
12 by 12, and are solidly bolted to the rock. The sills and 
timbers are spaced 5ft. apart. The whole is planked with a 
double layer of 4in. planking. Its object is to break the 
impact of water flowing from the canal at high water. The 
river at this point has an extreme difference of level of 32ft. 
In the bottom of the dam there are five sluice ways. The 
main concrete dam is provided with three feeders, two of 9ft. 
and one of 10ft. The up-stream ends of the feeders are closed 
gates, one 12ft. by 13{t., and the other 13ft. by 14ft., made 
ofwood. They consist of a framing of 12in. by 12in., to which 
is solidly bolted 8in. planking. The two outside frames extend 
upwards of 38ft , and to each pit is bolted the racks for raising 
and lowering the gates. The gates are further provided with 
small iron floodgates 12in. by 12in. 


Here, within sight of one another, are two falls; one | 


| are the draught tubes and feeders. 


| 


| of the dam a tail race has been constructed which runs at 


right angles to it, and consists of a pit approximately 30ft. in 
depth and 25ft. in width. It is flanked by built masonry and 
concrete retaining walls from 4ft. to 6ft. in thickness, extend- 
ing upwards to approximately the level of the power-house 
floor. 

Bolted to the ends of the 9ft. feeders are 13ft. castings, each 
of which contains one pair of 39in. horizontal cylinder, Victor 
turbines. To the castings are bolted the draught tubes, which 
are 22ft. in length and 10ft. in diameter at the lower end. 
The casting is supported on either end by the retaining walls 
of the wheel pit, and are further carried by two I beams. 
From the end of the casting project the wheel shafts, which 
are connected to two 725-kilowatt generators of the three- 


The canal was cut through | Phasealternating type, each weighing approximately 80,000 Ib. 


These are bedded on rock and concrete foundations. The 
fields are excited by means of two 40-kilowatt 125-volt direct- 
current exciters, direct connected on two horizontal 12in. 
registered gate Victor turbines. These are contained in cast 
iron flumes, supported by tranverse beams bolted to the main 
beams of the large wheels. Bolted to the cast iron flumes 
The power house is built 
of brick, extends clear across the wheel pit, and contains the 
transformer house,in which are situated six air-cooled 
250-kilowatt transformers, supplied with air by two 60in. 
Buffalo blowers operated by two—2-horse power—induction 
motors. 

Our illustrations show a section and general arrangement 
plan of the machinery and station. The building is 40ft. long 
by 60ft. wide, outside measurement, and is built to accommo- 
date two 725-kilowatt units already installed and a 1200-kilo- 
watt unit to be installed in the near future. Each pair of 
turbines has a capacity of about 1200-horse power under 34ft. 
head, ample surplus having been allowed to provide for over- 
load and regulation. The turbines are set in steel flumes 
connecting with the feeder pipes from the dam, and rest on steel 
I beams spanning the tail race. The pair of turbines discharge 


The gates are raised | into one draught tube. The regulation is brought about by 


and lowered by means of head-gate irons, which are solidly two Giesler electric governors connected to the gates of the 


bolted on to the top of thedam. These head-gate irons can | turb‘nes, 
At the back 


be operated by cone man by means of a winch. 


The hydraulic p'ant was supplied by the Stilwell-Bierce and 


Smith-Vaile Company, of Dayton, Ohio, U.g A 
electrical installation by the Canadian’ Gen.) the 
Company. . General Electrig 
Two separate lines of cable carried on 

Bonnington Falls to Rossland, a distance of ee a from 
The poles are spaced 100ft. apart, and each carry three ros 
B. and S. copper wires, supported on porcelain insulat 0.9 
the triple-petticoat type, which are secured to the evens an Ce 
by 2in. locust pins. On one line the cross arms are 
shedded. At the points where the line crosses the (ol ws 
and Kootenay rivers there are spans of 1500ft. and oma 
the cables having supporting wires. These lines ha, t., 
feeder of some four miles into Trail. The current jg pss ; 
from Bonnington Falls to Trail and Rossland at a potent 
20,100 volts, where it is transformed down. The sub-stati . 
at Rossland contains six air-cooled 250-kilowatt transformers 
similar to those in the generating station, with a duplicatt 
blowing plant. The sub-station at Trail contains three rong 
kilowatt oil-cooled transformers. The current is sy plied at 
Trail at a pressure of 550 volts. The voltage on the ae 
secondaries is 2300 volts. 


DILUTED ACETYLENE FOR RAILWAY CARRIAGE 
LIGHTING. 


*AN important paper on the use of acetylene diluted with 
either oil or coal gas for illuminating railway Carriages wag 
read by Mons. A. Guilbert, of Paris, before the Budapest Con. 
gress last May, and having been recently published at length 
the conclusions are worth laying before our readers, The 
tests were carried out on the Western Railway of France, and 
lasted a considerable period of time. The burners employed 
were either ‘“‘ Manchesters ’—fishtails—of varying capacities 
~-that one being selected for insertion in the table below 
which showed the highest efficiency under the conditions of 
the particular experiment—or a slit—‘ butterfly "jet, 
Some Bray nipples were also occasionally tried; but as the 
gave no higher, and sometimes a lower, duty than the fish. 
tails, they were afterwards abandoned. 

The original oil gas as made by the company gives an 
average light of 0°8 Carcel per 22 litres in the regularly-useq 
Manchester jet, which, adopting to avoid confusion the 
author’s factor—specially determined in the course of this 
research—-1 Carcel = 6°6 candles*—corresponds in English 
figures to 68 candles per 1 cubic foot. It costs, for material 
and manufacture, 0°5868f. per cubic metre, with an extia 
charge of 0 2245f. for compressing to a pressure of 9 kilos, 
These figures represent a cost of about 13s. per 1000 naked, or 
18s. per thousand ready compressed. The acetylene, starting 
from the Paris price for carbide of 650f. per 1000 kilos.—£27 
per ton—costs 2°17f. per cubic metre for material plus 
0: 3035f. for preparation, or 2°4735f. altogether-—55s. per 1000 
—to which may be added the same figure as cost of compres. 
sion as in the case of the oil gas. The coal gas costs 0° 1500f. 
per cubic metre—33. 4d. per 1000. 

Starting from these data, the following table has been con. 
densed from the author’s results. It shows the light 
given by the slit and the best Manchester burner, the 
volume of gas burnt per hour, and the cost per hour 
of the several gaseous mixtures in decimals of a franc, 
These latter figures have not been re-calculated to English 
money, because the main value of the table is manifestly com- 
parative; and to make it applicable in this country, several 
of the above-mentioned costs would have to be modified. 


4 
Manchester. 5°3 0°78 |-01785 | — - 0-64 -02847 0°53 -0 204 


Manchester 6°6 0°99 |-02272 J 0°€4 °02612 [0°74 °02788 0°C0 “0261 
Slit ..  ..5°8 1°02 “02511 “02281 — 
Slit .. . - 0°67 *02757 0°69 °02542 0°60 


These figures, with others not reproduced, show that to 
obtain a light of 5:3 or 66 candles from a Manchester burner 
consuming from 0:5 to 1:0 cubic foot per hour at pressures 
varying from 0-4 to 1-Oin. of water, mixtures of coal gas con- 
taining at least 40 per cent. of acetylene must be used; and 
for such mixtures the slit burner is distinctly better than the 
fishtail. Although other investigators have found the 
illuminating power of oil gas containing 25 per cent. of acety- 
lene to be three times as great as that of the original oil gas, 
the present experiments show it to be only twice as powerfal; 
and it is therefore of practically the same intensity as a 
mixture of coal gas with 50 per cent. of acetylene. Experi- 
ments with coal gas and acetylene in different proporticns 
indicate that the best percentage of the latter is between 
40 per cent. and 50 per cent.; and the illuminating power of 
such gas is just the same after compression for two days asit 
is when freshly made. It is also evident that at the prescnt 
French price for carbide, at the prices for oil and coal gas 
recorded in the preceding paragraph, and in burners consum- 
ing less than lft. per hour, coal gas mixtures cannot be 
employed economically for carriage lighting; but if larger 
Manchester burners that pass about 2ft. per hour in the pro- 
duction of 13-2 candle-power are substituted for those men- 
tioned abc ve, the cost of oil gas comes to 0°0446f., as against 
only 0°040f. for 50 per cent. coal gas and acetylene. 


LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association, held on October 26th, a or WAS by 
Mr. F. Grover, on ‘‘The Economics of Steam ing.’ Dealing 
with the theory of combustion, he showed in a practical way how 
the relative proportions of the constituents of furnace -— affect 
the question of economy, and gave a demonstration of the analysis 
of flue gases. Arndt’s econometer was exhibited and explained ; 
also Day’s excess air meter for determining the percentage of 
carbon-dioxide in the gases. The causes of the various efficiencies 
realised by the use of forced draught, extended heating surfaces, 
and economisers were traced by means of tabulated results of 
boiler tests. Mr. Grover pointed out that the actual loss of fuel 
passing away in the form of smoke was inconsiderable, and held 
that, unless a boiler plant was very carefully worked, the suppres- 
sion of smoke constituted a direct tax upon the manufacturer. 
An interesting discussion followed. The president, Mr. J. As 
Tempest, was in the chair, 


* This factor is very different from the relationship between the Carel 
and the English “standard” candle usually accepted (1 Carcel = 1 
candles); but the author does not state explicitly what variety of candles 
were tested in his Foucault photometer. The divergency, powers © 


not of great consequence in the present connection, for reasons W 
are mentioned in the text. 
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EDWARD LYON BERTHON. 


Cupperenham, near Romsey, Hampshire, 

Rev. Edward Lyon Berthon died on Saturday, of bror - 
the | aged eighty-six years. Not long since he went to 
, Sith his characteristic love of roughing it, in a cattle 
spel Within the last fortnight he returned from Jersey, 
ently well. He caught cold, and so the end came. His 
orb will be regretted by a very large circle of friends. 


infeed, mer Ir. Berthon was a descendant of the old French 
wilty. His great-great-grandfather, St. Pol le Berthon, 
bee po the massacre following the revolution of the 
dict of Nantes. In 1685, the Marquis reached Lisbon. 
He dropped his titles and became a most successful mer- 
chant. Mr. Berthon was the son of Peter Berthon, of 
Liverpool—to which town the family removed from Lisbor — 
who in 1797 married Miss Park, the daughter of a very 
eminent Liverpool surgeon. Edward Lyon Berthon was 
porn in Finsbury-square, London, then a fashionable place, 
on February 20th, 1813. He studied medicine at Liverpool 
and Dublin. He married in 1834, and took holy orders toon 
afterwards, and was for many years vicar of Romsey in 
Hampshire. 

Mr. Berthon was a mechanician of a very high order, but 
he was much more than that. His reading had been very 
large; his versatility was that of a genius. He was an 
admirable artist, especially with the pencil. As an archolo- 

ist he was second to few, and he brought 
to the restoration of Romsey Abbey the 
utmost reverence for the architectural 
past, of which he possessed a consum- 
mate knowledge, and mechanical skill, 


Ar his house, 


| that we prefer not to tell it. 


| invention had nothing to do with the matter. 


Mr. Berthon was a very finished gentleman of the old 
school, courteous and refined, full of fun to the last; a very 
ready and eloquent public speaker. He was the intimate 


_ friend of many of the leading politicians of the day, yet he 


e are few ports in the world where his name is | 


took no part in politics. In private conversation he was 
delightful, and he possessed the very rare faculty of being an 
admirable listener. Of his work as a clergyman it is beyond 
our province to speak here. He had given up the post of 
vicar of Romsey for some years. He was interred at Romsey 


| yesterday, a great concourse being present to do him honour. 


son of the Huguenot Marquis de Chatellérault, | 


MINING AT GREAT DEPTHS. 


Iv has been asserted that, given a mineral deposit that will 
adequately repay for the working, no matter where it happens 
to be situated, the mining engineer will suggest a means of 
reaching it and bringing it within the sphere of practical 
utility. From time to time confirmations of the truth of 
this assertion come to hand, and the gold fields of the 
Witwatersrand, in the Transvaal, at the present time are 
furnishing an example. 

It is only quite recently that the mining world was 
astonished to hear that some shafts had attained the excep- 
tional depth of 4000ft., and it was concluded that at 5000ft. 
the limit for practical purposes would be reached ; now, how- 


ever, with various improvements, particularly in ropes,a depth , 


The merits and demerits of the 


Firstly, at the present rate of sinking in the Central Rand, 
90ft. a month vertical at first and 75ft. later, and 100ft. on the 
incline, the fourth deeps would be reached in 1353 months by 
the shaft and incline, and in 120 months by the direct 
vertical shaft, or practically the same time. Then the cost, 
upkeep, engining, and manning the 9000ft. shaft and its mill, 
with the inconvenience of vertical winding in stages, has to 
be set off against the extra 6000ft. wind on the incline, with 
a result very much in favour of the latter. The shaft in this 
case would be arranged to serve for 1000 claims and to supply 
400 stamps. The 1000 claims would represent a block of 
11,900ft. on the horizontal in direction of the dip up to the 
12,000ft. boundary, and 5000ft. along the strike. The shaft 
would be in the centre of the strike line on the boundary. 
It would be 38ft. by 7ft. with five 7ft. by 7ft. compartments, 
four for winding, with four-deck cages, and one for pumping. 
The hoisting would be at an average rate of 2500ft. a minute 
in the vertical, and 1800ft. on the incline. The skips would 
each hold ten tons, and would be coupled on the incline, so that ~ 
each pair would raise 1400 tons in twelve hours, or 2800 tons 
for the four compartments in the same time. The night 
shifts would attend to repairs, &c., the shaft timbers would 
be kept wet, and storage bins of four days’ capacity, to draw 
on in case of need, would be provided both at surface and 
underground. Pumps with suitable branches would deal 
with the water. Two thousand men and boys would be 
required underground for this output, and it is suggested 
that they could be taken down eighty at a time, and the 
whole shift would thus be put underground in an hour. 
It is thought that with the excellent ropes now procurable 

there would be no danger of accident, 

should such a number be allowed to 

travel at once. The 2000 workers would 

reauire 140,000 cubic feet of air a minute, 

which would be supplied by mechanical 


which enabled him to accomplish recon- 
structive feats which were held to be 
almost impossible ; as, for example, the 
bodily lowering of the east windows with 
their mullions and glass intact. Under 
his supervision were executed in Romsey, 
some of it with his own hand, wood 
carvings which are equal to the very fine 
old work with which the new had to 
match. Up to the time of his death he 
was planning restorations for his beloved 
abbey. As an astronomer he held no 
mean place; and numerous telescopes 
have been mounted by him, which are 
to be found in observatories in all parts of 
theworld. He was one of the first to re- 
cognise the great value of the reflecting 
telescope, the mirror of which, instead of 
being of enormously expensive speculum 
metal, is made of glass silvered by the 
beautiful sugar of milk and silver nitrate 
process. He invented many novelties in 
mountings, and one of the most recent 
was a curved arc screw, fitted with a 
travelling nut. As the nut must be 
rather a slack fit, it was argued that it 
must be inaccurate, but by a very simple 
device preventing back lash, the diffi- 
culty was got over, and a very pretty 
dividing engine, only less accurate than 
refined instruments such as Ramsden’s, 
was made on this plan about a year ago. 
But Mr. Berthon’s name is best known 
as the inventor of the collapsible boat. 
Whether anyone before him had invented 
such a craft we are unable to say ; but it 
is certain that he was the first to make 
oue generally acceptable. The Berthon 
boat is now and has been for many years 
in use in every navy, mercantile and 
fighting, in the world. The history of 
the invention has been partly told already 
in a very brief autobiography, ‘‘ A Retro- 
spect of Hight Decades,” recently re- 
viewed in our columns. But that gives 
but a faint idea of the ingenuity and 
resource of the inventor. The boat is 


" ventilators and be carefully distributed. 
seat The usual system of working would be 
adopted, with levels 150ft. apart; the 
lateral boundaries would be 2500ft. away 
from the shaft. This would be the maxi- 
mum distance to be trammed under- 
ground when mining, and during de- 
velopment would be reached in twenty- 
seven months, the sinking of the shaft 
proceeding in the meantime 2700ft., de- 
velopments being followed at a rate to 
open up 1700 tons a month. Under 
such conditioas the 1€00 claims block, 
with a 3ft. reef, would have about twenty- 
three years’ mining life. 

The estimated cost of sinking and tim- 
bering shafts for the various schemes is as 
; follows :—Working the third and fourth 
deeps, together with 5000ft. vertical at 
ae £42 a foot, and 14,000ft. incline at £30 
ae a foot, as set forth, £630,000; working 
the third deep alone, with 26ft. by 53ft. 
shaft 5000ft. vertical, at £26 a foot, and 
8000ft. on the incline at £20 a foot, 
£290,000; and the fourth deep alone, 
with a 26ft. by 54ft. shaft 9000ft. vertical, 
at £32 a foot, and 6000ft. incline at £23 
a foot, £426,000; or together, £716,000 ; 
: showing conclusively in favour of the 
first scheme. In regarding these amounts, 
it must be remembered that they are for 
1000 claims, or £613 and £716 per claim 
respectively. 

In conclusion, it seems, therefore, that 
something may be said for using the 
5000ft. shaft in the way indicated, for 
the experience in working the third deeps 
will afford a basis for deeper work ; more- 
over, on the score of simple hoisting, 
economy in both capital expenditure and 
working costs, and thorough proving of 
reef and working conditions before spend- 
ing large sums of money, everything is in 
favour of working the enormous intact 
area of reefs lying within the heat and 
payable limit through 5000ft. one stage 
cae verticals, alloting a maximum of 400 


made with longitudinal ribs; at first it 

was proposed to make these of steamed 

solid wood, but this was not found to 

answer, and so they are each built up of 

anumber of thin pieces, all bent on a 

mould bench, and riveted together. When taken off the 
bench they have no tendency to straighten themselves. Mr. 
Berthon applied the same system to the construction of 
roofs, with the utmost success; comparatively large spans 
being covered at a ridiculously small cost. It is known 
that the sides of the boat open like a pair of bellows 
and fill with air. The flexible covering gave much 
trouble. India- rubber coated canvas would not do. 
It was too dear, and the rubber rapidly perished. After 
many trials a paint was discovered which will not crack, 
and will not stick in any climate, and will retain its 
“nature” for many years. Mr. Berthon was always 
Inventing improvements in detail. He applied, too, his 
bent wood and canvas to the construction of portable hospi- 
tals, tents, and structures of various kinds. We have on a 
former occasion mentioned his invention of, and experiments 
with the screw propeller, of which, like several others, he was 
an independent inventor. When he came to know Smith 
and what he had done, he at once gave way to him, and 
the two men became warm friends. 

About 1845 he invented his perpetual log, which depends 
on the difference in level of the water standing in two 
tubes, both of which open through the ship’s bottom. 
In each there is a small lateral hole. Now if the hole 
points forward, the water will rise in the tube as the 
Vessel proceeds ; if the hole points aft it will fall; if it points 
at right angles to the course of the ship, it will fall yet fur- 
ther. Between these points, then, there must be one where 
the level will neither rise nor fall. Mr. Berthon found this 
to be exactly 41-5 deg. from the line of the keel, so that of 
the whole circle only 83 deg. are positive, the water tending to 
rise, and all the rest are negative. This principle was very 
elegantly oneet in such a way that no matter what the 
trim of the ship, or her depth in the water, a glance at the 
indicator always showed the speed in knots. The Prince 
Consort heard of the invention, and sent for Mr. Berthon 
and presented him to the Queen at Windsor. The log was 
fitted to the Victoria and Albert, and was in use for two 
years, Why it was removed, and how the invention was 
illed is a story reflecting so little credit on people now dead 


REV. EDWARD LYON BERTHON, M.A. 


of 6000ft. has been attained, and winding engines have been | 
installed to do this wind in one stage in a minute and a-half. 
In the Mining and Metallurgical Section of the Engineering | 
Conference of the Institution of Civil Engineers held this | 
year, mention was made of the possibilities of working gold | 
mines to a depth of 10,000ft. in the Transvaal, with a vertical | 
shaft, working to a depth of 6000ft. by a surface installation, — 
whilst the other 4000ft. would be sunk and worked by 
another installation underground. 

More recently the matter has been brought to the attention 
of the South African Association of Engineers by Mr. John 
Yates, Assoc. R.S.M., who contemplates with equanimity 
third and fourth deeps, that is to say, mines at a depth from 
500Cft. to 9000ft., and from 9000ft. to 12,000ft. The latter is 
the limit fixed by conditions of temperature, which, on the 
very liberal allowance of 203ft. to 1 deg. Fah., are calculated 
to be unbearable at the latter depth. 

It seems to be certain that the third deeps will, without 
doubt, be undertaken, and it becomes a question whether the 
fourth will not also be contemplated. There are two ways of 
attacking these latter deeps—first, to prove and exploit 
them within their own boundaries; and the second, now 
suggested and advocated by Mr. Yates, to explore for them 
and to work them through the workings of the third deeps. 
The first suggestion would necessitate the unsatisfactory 
operation of making vertical bores of great depth, with the 
usual uncertainty of finding an average sample when the 
reef is reached, and if these explorations do encourage it, 
the sinking of vertical shafts 9000ft. deep, and subsequently 
winding in them in stages. The second suggestion is that 
the 5000ft. vertical shafts should, from their inception, be 
arranged so as to work the fourth as well as the third deeps, 
then the exploratory borings could follow the reef, and pro- 
vided it proved to be as continuous and as regular in its dip 
as it has hitherto shown itself to be, there would be 
14,000ft. of it to the 12,000ft. vertical boundary, 8000ft. of 
which would be in the third deeps, and 6000ft. in the fourth 
deeps ; and the author contends that it would be more advan- 


Leatherhead Urban District Council: 1 


tageousto work the whole of this with the 5000ft. shaft ina single 
vertical lift, and a 14,000ft. incline in four lifts of 3500ft. each. 


stamps to each shaft, and having the size 
of the latter and the property commen- 
surate with this stamping basis. In 
fact, this scheme which Mr. Yates has 
brought forward with considerable ability 
is an interesting solution of a remarkable problem, and fore- 
shadows a generation of future work. ; 


TENDERS. 


LEATHERHEAD. 


For the following works for the sewe of the district for the 


yards run of l5in., 
12in., and Yin. cast iron pipes sewers ; 11,844 yards run of lbdin., 
12in., and Yin. stoneware pipe sewers, together with manholes, 
lampholes, and flushing tanks, and the erection of a —y 
station with engines and pumps complete. Messrs. Beesley, 

and Nichols 11, Victoria-street, Westminster, engineers. 


Chas. Walker and Co, 
John Jackson, Plaistow eens 
Geo. Osenton, Westerham .. .. .. .. 
Wilkinson Brothers, Finsbury Park, N. .. 
Jas. Dickson, St. Albams.. .. .. .. «- 
J. and T. Binns, Croydon .. .. .. «. 
P. W. Trimm, Devkking .. .. oo 
Johnson Brothers, Hereford (accepted) .. 


£ 
E. Powell, Pontypridd .. .. . .. 23,200 
Thos. Adams, Wood Green, N. .. .. 21,400 
Old Bill, Staffs. 20,390 


= 


H.M.S. VENERABLE.—H.M.S, Venerable was launched et 
Chatham yesterday. She is the third of three sister vessels, Her 
two predecessors, the London and the Bulwark, were launched on 
September 21st and October 18th respectively. The descriptions 
of these ships, which we gave about the times that they were 
launched, apply equally to the Venerable, and the longitudinal 
section of the Formidable, given in our issue of November 18th 
last, may be also taken as standing for any one of them. The 
launch of the Venerable completes for the British Navy a squadron 
of -vessels well called Formidable. They are all armed with the 
heaviest modern naval guns, have a very powerful secondary 
battery, and are protected in a manner which has gained the most 
widespread approval. They, moreover, resemble fairly closely the 
nine ships of the Majestic class, and with them form a far more 
homogenous group of battleships than any other nation can show, 
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THE INCRUSTATION OF IRON PIPES AT THE 
TORQUAY WATERWORKS.* 
By Mr. WILLIAM INGHAM, Borough Water E>gineer. 

THE water supply to Torquay, Newton Abbot, St. Mary Church, 
and Cockingham, is obtained from a tributary of the river Teign, 
which rises in the granite hills on a western spur of Dartmoor. 
Two storage reservoirs, containing 297,000,000 gallons, have been 
constructed there, and the water is conveyed by two cast iron 
mains to Torquay ; the old main laid in 1858 is fourteen miles in 
lengtb, and was first scraped in 1886, It is 10in, in diameter as far 
as Newton Abbot, and Qin. forward to the foot of Chapel Hill, 
where it is reduced again to 8in. between that point and the 
service reservoir. This main was not coated with any protective 
material, and within twelve months of being laid began to show 
signs of corrosion, Dr. Angus Smith’s coating was unknown at the 
time the pipes were laid, and no one thought that the pure water 
from the Dartmoor hills would cause such a quick and deleterious 
action on the pipes. It was therefore with considerable surprise 
that at the end of eight years the delivering power of the mains 
shou'd be reduced to 51 per cent. of their full discharging capacity. 

A report was then submitted by the engineer, and the question 
of taking up the pipes in quarter-mile sections, and coating them 
was considered, but as this was thought to be too expensive some 
other way out of the difficulty had to be found. It was at this 
period that Mr. Appold was consulted, and the idea of sending 
a scraper through the main was first suggested, and being accepted, 
he received instructions to have a scraper made. The outcome of 
this was the scraper shown in the photograph, Fig. 1. The 
subsequent improvements Figs. 2and 3 were due to Mr. Box and 
Mr. William Froude, and the scrapers have not been altered since 
1873. The scraper now in use, Fig. 3, was described and fully 
illustrated by Mr. Little at the Penzance meeting.+ _It is therefore 
unnecessary to give a full description of the machine, but only just 
sufficient to give some idea of its construction. 

The 10in. scraper. which is 3ft. 8in. in length, consists cf two 
parts, the front portion being the knives and springs supported by 
a framework, and the rear of two pistons. These pistons are made 
of brass, and are about lin. less in diameter than the pipe. Imme- 
diately behind these pistons are leather discs strengthened by 
segmental iron plates ; they are made rather larger than the 
diameter of the pipe, and the pressure of the water acting on them 
propels the machine forward. The rear part of the scraper is con- 
nected to the front by a swivel joint which has a considerable 
amount of play so as to pass round curves easily. Just in front of 
the joint there is a cylindrical guard formed of flexible steel seg- 
ments, which protects the piston leathers. The steel knives are 
four in number, and are kept in position by steel springs. From 
the nose of the scraper four pieves cf steel project backwards, which 
serve to keep the scraper concentric with the aye The knives 
press outwards against the inside of the pipe with a force of about 
48lb., and having a backward as wella radial motion, they give 
way on meeting a projection which causes a pressure on the point 
of the knife of 60 Ib. 

The knives are rather more than one-fourth of the circumference 
in length, and are in pairs diametrically opposite to one another, 
one pair being about 44in. in advance of the other; they are V 
shaped and the scraper moves bodily round if they meet with a 
ferrule or anything of that kind. The two pistons already referred 
to are placed at such a distance apart that they will cover the 
largest hole of any branch pipe from the main, otherwise the water 
would rush past the pistons and cause the scraper to stop. The 
force req 1ired to drive a 10in. scraper at Torquay is from 3501b. to 
4001b., o: about 51b. per square inch, but for the smaller scrapers 
the pressure required would be much more because the area of a 
joel pipe compared with the circumference is much less than in 
the larger sizes. For instance, comparing a 6in. with a 10in.; the 
area of the 6in. is 28-3in. and the circumference is 18°86, while that 
of a 10ia, is 78°6 and 31°4 respectively. The ratio of the area to 
the circumference in the yn is nearly 14.to 1, and in the 
10in. 24 to 1; therefore, if 4001b., or 1°5 per square inch, would 
move the 10in. scraper, 242 lb., or 8°5 lb. per square inch, 
would put the 6in.i n motion if the rust was similar in both cases, 
At the l'orquay Waterworks the scraper is inserted where the head 
due to water is only 3ft., bat when the wash-out pipe in front is 
opened a partial vacuum is created, and the actual head is then 
3ft. plus the difference between the atmospheric pressure and the 
pipe pressure in front of the scraper. Where scraping is ne 
it is not advisable to have the radii of curves in the pipe line under 
30ft., although in well-proportioned scrapers fifteen times the 
diameter of the pipe will be sufficient. For pipes under 5in. 
diameter water-pressure scrapers cause considerable trouble and do 
not act very well. In laying pipes which will eventually require 
scraping, it is recommended that the pipe jointing be carefully 
watched to see that nolead finds its way intothepipe. Stones, chisels 
and rubbish of all kinds are taken from newly scraped mains, and 
cause considerable annoyance and trouble before the wash-out or 
hatch-box is reached. Before scraping is commenced, pipes and 
double collars should be placed alongside the main, in case the 
seraper sticks and the pipe has to be cutout: cutting tools, spades, 
picks, lead, yarn, fire-basket, hand pump, and a full complement 
of pipe-laying tools should accompany the men when scraping. 

he approximate cost of scrapers, hatch-boxes and wash-outs, 
may be taken as follows :— 


10in., each. 6in., each, 4in., each. 
£ a. d. 
Scraper complete.. .. .. 28300 .. 1010 0 115 0 
Hatch-boxes.. .. .. .. 6 6 0 400 200 
Wash-outs 00 810 0 210 0 


Kennedy pattern. It is difficult to give the price of scraping any 
main without knowing the full particulars of the pipe line, but the 
following list taken from Mr. Barr’s paper} on the ‘‘ Scraping of 
Water Mains” will be of interest. The cost of scraping at Kendal 
and Torquay have been added, but in the latter case the cost is that 
for labour only, Table I. In comparing the cost of scraping, the 
length of the main should be taken into consideration, for it will 
be found cheaper to scrape long pipes than short ones. If the pipe 
is an uncoated one a greater force will be required to remove the 
nodules than in the case of those which are coated, The first scrap- 
ing will also be found more difficult than the subsequent ones, and, 
once commenced, the pipes require scraping afterwards at short 
intervals, At Torquay thisis done on both trunk mains every year, 
and the delivery is increased about 28 per cent. evenafter such ashort 
period. The scraper can be easily followed, when the mains are 
about 3ft. deep, by the rumbling noise they make ; there is a con- 
siderable variation in the sound made when passing cver different 
classes of land, but the men soon get used toit. As a rule seven 
men take ot in the scraping at Torquay, and these are placed 20 
or 30 yards ahead of one ancther, and run along as the machine 
progresses, The reason of so many men being required is owing to 
the variations in the speed of the scraper, for if it rushes past any 
one or twoof them, thenext man ahead locates it. If the scraper is lost 
there is considerable trouble in finding it again, so it pays to have 
a few extra men about to avoid losing it; and, moreover, if the 
scraper sticks they are required to excavate and cut out the pipe. 
If the scraper stops it is usual to open the last wash-out and then 
shut it quickly ; the impetus thus obtained often carries it past 
the impediment, but care should be exercised to see that the ram 
action is not too great to force the pipe joints or to burst the pipes ; 
should this be unsuccessfal a wisp of hay may be inserted, which 
makes practically a water-tight piston, and thus increases the 
pressure on the scraper. If this fails, then tapping the main with 


* The Institution of Mechanical Engineers. The illustrations not re- 
— to in the paper were exhibited on the walls and mentioned inci- 

entally. 

t See “ Proceedings” 1878, page 216. 

{ Read before the Institution of Engineers and Shipbuilders in Scot- 
land, March 1697, 


a hammer where the scraper has stuck often causes its release, | and the speed of the scraper can be regulated by openin : 
When the above methods have been tried and end in failure, the | down the valve, ‘The scraper moves \uicker a Be on ae ehttting 
only course is to cut out the a If it is desired the scraper can | than it does on an up grade, and this is due to the weight 8 
be examined at any hatch-box by inserting an iron cup to catch it. | —of the scraper, Air valves are placed on most of the loge 
If after examination it is found in good condition, the hatch-boxcover | and it may be of interest to kaow that these have a consid th 
is bolted down egain and the work re-commenced, Where wash- | effect on the speed of the scraper ; these ought to be shut erable 
the scraping isin hand bow 

the air rushes in When { 
water is withdrawn from . 
Pipe, and instead of a 

cuum we get 

pheric Pressure the Atmos. 
scraper. These air valy, 

fixed in 1897, and since th 
the amount of Corrosion - 
decreased somewhat - this i 


the 
S Were 


propably due to the Bases 
escaping instead of hej 
carried along by the water, © 

The cost of’ scrapj the 
old main is about £10 and 
works out at one-tenth of 4 
penny per lineal yard, This 
is a very low figure, and ; 
perhaps, the cheapest Piece of 
scraping in the country, ‘The 
men engaged are thoroughly 
in touch with the work, and 
no difficulty is experienced 
in following the scraper at 
any part in the line, exce 
for about 180ft. where 
pipe is about 18ft. below the 
surface of the ground. The 
scraping is done during the 
day, but where the line 
through Newton Abbot oper. 
ations are commenced ear] 
in the morning, before m 
traffic is on the road. It ig 
very exciting to follow the 
scraper over hill and dale, 
and especially so if the wash. 
out pipe in front has been 
fully opened. A speed of 
74 miles per hour can be ob. 
tained for about three-quar. 
ters of a mile on one part of 
the line. 

Table II. gives the dis. 
charges before and after 
scraping. 

The theoretical delivery of 
the old main is 595 gallons per 
minute according to Box, and 
is calculated by the formula; 

_ ((3xDPxHi} 
Peony’s formula :— 


= [ {16-368 


x 0°00665)4 — 0°0816 
xd x 204 


gives 616 gallons per minute, 

Eight years after the pipes 
were laid the delivery was 
only 317 gallons, or 51 per 
cent. of Prony’s delivery, the 
head lost — about 35lft. 
The present delivery after 
scraping is 708 gallons 
minute, or 92 gallons more 
than given by Prony’s for- 
mula, This increase can 
< ; only be accounted for by the 
outs are necessary in towns they are usually connected with the | corrosion of the main itself, and as the delivering power of a 
sewer, and if this is done it is advisable to trap the sewer and con- main varies as the 2°5 power of the diameter when head and 
struct a brick pit, with a ventilating grating so as to allow the length are constant, the main must have been enlarged from 
escape of sewer gas if the water of the trap is evaporated. 10in, to 1C4in. diameter in forty-one years. 

A section of the old main from Tottiford Intake to Torquay is After twelve months it is found that the nodules are about | to 


IRON PIPE SCRAPERS 


Fig. 1—APPOLD Fig. 2—BOX Fig. 3—FROUDE 


TaBLe I.—Summary of Scraping Water Mains by Water Pressure. 


Dia. | Length | Cost | Gain in 
Year. Name cf place. of | ot Total. per Obstructions. | delivery after 
main, main, yard. scraping. 
in. miles yards. £ d. | Per cent. 
1877 { 6 | 660} 121 2°98 Large stones, lead, and defective pipes 544 
1878 ool | : 30 matter 5671 
rham .. 91 9°1 , Spade, hard spike, and wagon s' 
1880 Bradford 18 | 4 1160 | 18°6 Stones, lend, crow-bar, he. Wes 55°6 
ax, ws | 57. 3 | 
1882 {iz | 3 192 | os ~ 
| 
} { 516 lll Mussels, stones, and lead 27°6 
6 1 785 85 3°3 | Stones — 
1886 | Denbigh 6 | 1 880 | 150 | 186 | Stones, gravel, and lead ~ 
1887 Omag! 6 2 792 | 2°9 | Lead and defective castings £09°0 
1887 | Halifax 6 0 776 21 6°5 | — _ 
6 1 0 mm.) | 
| Dundee | 15 2 0 256 17°4 =| ~Wood and stones = 
{ 9} 13,30 | Stones = 
| Scarborough .. .. 8 1 440 62 67 | = 
7 orl | ae d sto | 33°7 
| Lanar ee 1°5 we an | 
1801 | 1 0 36 184 
| Newport .. .. .. ..) 5 0 7% 8 | | 
| | } 16ft. head taken 
1892 | Rouboux, France .. 24 5 594 242 | { 
umping engine 
| | lead (44 1b.), and stones } 
| 8 — | 7 
1894 | Waterford... .. zat 8 0 211 8°11 Pieces of broken pipe, rope 40 
1895 | Cupar, Fife .. .. . ‘| 7 8 8380 67 2°6 Piece of broken rope, rabbit 52 
wdenbeath .. .. . | 4 3°26 Lead 23 
1896 Merthyr Tydfil .. . ‘| 12 6 770 178 3°76 Pieces of broken pipe, lead, and stones §2 
*Yearly, | 10 
rorquay oe. | \ 4 } 4 0 1's Rust in the form of nodules 28 
1£96 Torquay ar es 15 0 21 } | 851b. of lead, stones, &c. 28°5 


shown on the diagram, Fig. 5. The depth of the pipe under ground | ,°, of an inch in height, but the effect is such that the 10in. pipe 
is about 3ft., except for a distance of about 180ft., where it increases fs only a dalivesion: capacity of a 9in. one, This is due to the 
to 18ft. at the deepest point. The difference in head between the | eddies developed in the water by the nodules, and also to the 
intake at Tottiford and the lower or Chapel Hill service reservoir | much larger surface exposed to friction. For instance, taking 4 
is 468ft., and the average gradient 1 in 15/. The first hatch-box is | pipe 10in. in diameter which is covered with nodules as shown on 
placed at Knowles Hill about eight miles from the intake, and the | the pipe section—Fig. 4—the surface exposed to friction would be 
second one at the foot of Chapel Hill, at Torquay, nearly six miles po per y 4 35in., whereas the circumference of the pipe would 
further on, Wash-outs are placed at the bottom of all valleys, | only be 31'4in,, the increase being about 11 per cent, Working’ 


a. 


j out 
foun 
and 
foot 
woig 
Q the 
than 
| 

‘ Pa 
A 6in. wash-out will be quite sufficient for a 10in. main, a 4in. a 
for a 6in., and a 3in. fora 4in. The 4in. scraper would be of the 
_ * The total cost of the scraping in 1866-7 was no less than £1200, 1 


=" 


b Water is impregnated wi 
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‘ {the nodules as shown on the section, it is 
out the of rust is formed per lineal foot of pipe, 
that ngth of the main is 24,352 yards, we get 1014 cubic 
aad as the 'en6™™ Now, as the nodule contains 49°03 por cent. by | 
“and a cubic foot of the incrustation weighs 931b., 
woight of Iron, he whole length of the main is no less | 


per annum. This can bo checked by taking» 


Section of Pipe Line from Tottiford wo Torquay. 


it cost £10 7s. to repair the damage before the second length of 


Piping could be scraped. 
he actual time taken to scrape the fourteen miles of pipe wa3 


cause the mains are washed out more at the end nearest the 
town and some portion of the rust is washed away. 


During the summer of 1896 it was found necessary to scrape 
the new 10in. main—which was coated with Dr. Angus Smith’s | three hours for the first eight miles and three hours for the second 
composition—for the first time, and the deliveries into the War- | section of six miles, or an average of 2} miles perhour. There are 
berry reservoir before and after the scraping were 516 and 663 | seven scour-out valves on the eight-mile section, and seven on the 
gallons per minute respectively, giving an increase of 28°5 per | six-mile. These are left open after the scraper has passed until the 

| water becomes clean, and it is here that the time is lost, for in 
| some cases this takes twenty minutes, A margin of time also has 
| to be left between the opening of the next scour-out and the one 


ene 


' TABLE [1.—Delic ry of Mains before and after Scraping at 


Hennock ' 
y Torquay Water Mains. 
5 ew m: aid in sections, 
YY Y Y Ss My, S: Old main laid in 1856. | 1878 to 1891. 
A tre 262 | Your Delivery in gallons 
g Wk 64 ? per min. into Delivery in gallons per min. 
| SSA 
SSS Before scraping | After. Before scraping After. 
RRS 
due to Incrustation Gallons. Gallons. Gallons. Gallons. 
_G 1865 317 454 _ 
Y ‘in old Main ‘ ' 1867 -- 564 
1869 423 | 659 
{ZZ ' 1870 471 668 
a. 1896 550 698 516 €63 
® ¢ 5. Delivery into War- 
; 1858 703 705 §35 
Delivery into Chapel 
' Hill Reservoir 
‘Heath ‘ ' = P * No records between 1872 and 1896. 
Re se Seg a” which has been reached, as the leading men cannot be seen on any 
a7 ‘J part of the line. It is found that the greater the velocity of the 
£ f water passing through the pipes the greater is the corrosion and 
f aN incrustation so long as scouring action is avoided. Inthe Torquay 
y mains the velocity of the water is rather high, being 3}ft. per 


A 
> 


Fig: 6. Section of Pipe Line from Tottiford to Torquay. 


Hydraulic Gradient 


Zp second in the 10in. length of the old main, and 4°32ft. per second 
in the 9in. portion, while in the new main it is 4ft. per second. 
The analysis of a sample of rust taken from the Torquay main in 
May is appended, along with two other analyses from the water 

| mains of Aberdeen. 


TABLE IIL.— Analyses of Rust taken from the Torquay Mains 
Compared with that of Aberdeen. ~ 


an Rust from | Rust from 10in. 
Rust from 4in. | 10in. coated | uncoated pipe 


tation 0 = Ar Valve uncoated pipe| pipeat | at Torquay, 
to Incrua $7. Veal’ ; at Aberdeen, | Aberdeen, | 41 years in use, 
= Sluice ; 21 years in use.| 15 years in Rust only 
iv,old Main Washou é use. one year old. 
x = Was 9. | 
New Per cent. Per cent. | Percent. 
S: Volatile or combustible | 
| Phosphoric anhydride .. trace trace 
Rs | Magnetic cxide of iron. 82°47 } 
264 9°04 37°55 70°05 FesOx 
Insoluble sandy matter. 41°27 42°78 
: ' | Moisture ... .. «. 13° 
~ Combined” water” and 
1 ' | Sulphuric acid. - 1°44 SO; 
' ' _ Two Analyses of Grey Pig Iron. 
' os Yy | Grey iron. Grey iron. 
Combined carbon .. .. .. .. .. 0°08 
GY Phosphorus .. 0-03. 0°63 
' Yfy Y Z ZG The percentage of iron in the rust is 49°03 per cent., leaving 
WWWYWHZO: 7 js | 50°97 per cent. for matter that has been deposited. This latter 
amount is composed of lime, organic matter, silica, carbonic acid, 
_ &e., so it is eas ce where the different constituenis were 
5 Miles 20 it i to trace where the different constituents 


the arca of the inside of the main and multiplying it by }in., 
which is the thickness of the iron lost by corrosion in forty-one 
years ; this calculation gives 20°5 tons for one year, and compares 
= favourably with the first one, being only about 24 per cent. 
ower, 

If before the scraping is commenced a pressure gauge is fixed at 
different points in the pipe line and the pressure plotted on a cec- 
tion, the condition of the pipe can be arrived at by comparing it 
with the theoretical hydraulic gradient of the pipe. The points 
on the section will show certain dips below the theoretical gradient, 


Fig. 4A-SECTION OF PIPE SHOWING INCRUSTATION 


owing to the greater lors of head due to friction, If the dip is 
sradual it shows that tke rusting is even throughout, but if the 
re rises and falls, the rusting will be worse where the dip is 
‘argest and smallest where it is least, Special obstructions, such 
ae badly run joint or a heap of stones, would only show the dip 
it that point, and would recover itself immediately after passing 


Fig. 5 sows the theoretical gradient and also that duo to in- 
B ination, _ It will be sean that the pipe is worst at A, whilst at 
it is in fairly good condition, The greater corrosion on the first 
Section of the main is probably due to two causes :—(1) Because 
1 a greater percentage of gases on 
first section and thus increases the ‘corrosive action ; (2) be- 


ic ir i i i i in | nodule is generally made u 
service reservoir is 306ft. and gives a hydraulic gradient of 1 in g y ip «, an. gente 


being a series of layers suggests that 
they are built up periodically like the 
rings in the harder kinds of timber. 
This may be due to the variations of 
heat, magnetism, greater acidity of 
water at one time than another, or 
some organic impurity in the water. 
The oxygen extracted from the water 
must, we know, pass through the 
outer layers before it reaches the 
iron of the pipe, and tue outer layer 
is always less oxidised than the inner ; 
whenever a nodule is cut off a pipe 
immediately after the water has 
been drawn cff, this top layer will be 
iound of a dark colour, whilst the 
inside will be the well-known brown- 
ish-red colour of iron rust. As soon, 
however, as the nodule has been 
taken away from the water and 
begins to dry, this dark layer 
changes by oxidation into the brown- 
ish-red colour of the interior. 

The chemical action in the forma- 
tion of rust is as follows :—The iron 
is first attacked by the carbonic acid 
and water, and this forms ferrous car- 
bonate thus:— 

(1) Fe, + 2CO, + 2H,0 = 2FcCO 
+ 2H 


Nine inch Scraper. 


Front Elevations. 


Transverse Sections, 


in front of seraping knives 


The ferrous carbonate is then dis- 
solved by the excess of carbonic acid 
in the same manner as the CaCo is 
held in solution by chalk water. 
Ferrous ee being a very al 
261. During the scraping operations the scraper safely got through, | stable compound, i; quickly oxidi y the oxygen in the 
but on arrival at the first yey gt miles jh aur it | water, and sow ferric oxide, Fe,0;, and carbonic acid gas 
was inserted—it was found to be broken and badly strained. | thus :— 

When, however, it is mentioned that 35 lb. of joint lead, some | (2) 2FeCO, + O = Fe,0, + 2C0,, 
yarn, and a bucketful of stones, were in front of it, itis surprising | It will therefore be seen that a similar amount of carbonic acid 
that the scraper came through at all. The rear piston disc, two | gas is given off in No, 2 as is used in No. 1; so it follows that a 


J 


FROUDE’S SCRAPERS 


knives, one spiral, and one longitudinal spring, were broken, and ! small quantity of carbonic acid suffices to keep up the reaction. 
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a obtained for building up the nodules, portion of the carbon, 
q sulphur, and silicon is no doubt obtained from the cast iron—see 
a cent, For scraping purposes this main is divided into two lengths | analyses—of the pipe, whilst the other portion is extracted from the 
3 similar to the old main. _ It was laid in sections as required, having | solid matters carried in the water. The nodules of rust are made 
3 been commenced in 1877 and completed in 1891. The differ- | up of a series of layers, and these appear to increase in hardness 
" ence in head between the intake at Tottiford and the Warberry | the further they are from the centre. The centre portion of the 
2 and when dry goes to 
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Ferric oxide is not magnetic, but ferrous carbonate is, and no doubt 

this magnetism plays a very important part in the rusting of water- 

pipes, 

TaBLe IV.—Analyses of Torquay Water before it Enters the Pipe 
at Tottiford and when it reaches Torquay (distance 14 miles). 


Parts per 100,000. 
Intake, Tap, Town Hall, 


Tottiford. Torquay. 

-. Clear 
Beutral 
Colour of residue +... «. dark brown dark brown 
Total solid matter .. .. .. .. 771 as 6°85 
Equal to chloride of sodium... 2°52 al 2°52 
Nitrogen as nitrates and nitrites. . 0° 208 0-064 
Nitrogen asammonia .. .. .. none nene 
Oxygen required to oxidise organic 

Degree of hardness .. .. .. .. 2°54 aS, 1°78 
Ditto after boiling } of an hour .. 1°91 ae 157 
Organic nitrogen .. .. .. 0°028 0°035 

Ratio of brown to blue colour... 40 : 20 ne 40 : 20 


Upon examination it will be seen that the solid matter, oxygen, 
hardness, and the silica, have been reduced to some extent in 
passing through the mains as follows .— 


The incrustation or deposit varies considerably in different 
districts, At Southampton, where the water is derived from wells 
sunk in the chalk, the coating is of pure calcium carbonate, which 
is very pretty to look at, and forms a desirable interior surface from 
one point of view, if not from the other. of reduction of pipe area. 
The chemical analysis of the water is appended. 


TaBLe V,—Analyses of Otlerbourne Water, Southampton 
Waterworks, 


Well water. Softened water. 


General analysis. 2arts in 100,000 Parts in 100 000 
Total solid matters 31°69 } 14°07 
Se. we: 0°024 | 0-021 
(Organic nitrogen.. .. .. .. 0-012 0-013 
Nitrogen as nitrates and nitrites .. 0°365 O°38t 
Total combined nitrogen... .. .. . 0°307 

Mineral analysis. 
Oxide of iron and alumina { o-14 
Soda (Na2O) .. 121 112 
Sulphuric acid (SO3).. .. .. .. 0-30 0°45 
Carbonic acid (CO,) from carbonates 

lime and magnesia .. 10°64 2°64 

Less oxygen—equivalent of chlorine . 0°36 | 0°36 
Total solid residue .. .. «. £0°83 12°67 
Carbonate of lime(CaCO3) .. 23°93 5°67 
Carbonate of magnesia(MgCO;) .. . 0-21 0°29 

(7 Degrees. | Degrees. 

2. 2s 16°10 3°92 

Hardness \Permanent .. .. .. .. 1°89 2°18 


Mr. W. Matthews, M. Inst. C.E., has kindly supplied a piece of 
pipe for inspection. At Bath the water—which is an upland sur- 
face one—is obtained from the oolite and lias formations, and the 
deposit is composed of CaCO, CaSo,, and Fe.0,. The water engi- 
neer of Bath, Mr. (iilby, has been good enough to supply the 
following analyses of the water and also of the deposit in the 
mains :— 


Taste VI, 
Grains per Grains per 
imperial imperial 
gallon. or— gallon. 
Carbonate oflime .. .. 82°15 


Carbonate of magnesia .. 1°68 


14 
Magnesia 0°80 
0°34 Sulphate of lime.. .. .. 12°30 
5°50 
0°70 


Chlorides of sodium and 


potassium .. .. .. .. | Sulphate of soda... .. .. 0°78 
Oxide of iron, silica, &c. .. | Chlorides of sodium and 
potassium... .. .. .. 5°50 
Sulphuric acid +. +. 7°68 | Oxide of iron, silica, &c... 0°70 
Carbonicacid .. .. .. 16°95 | Organicmatter .. .. .. 0°79 
Organic matter, &. .. O79 | 
Total solid matter .. .. 53°90 53°90 
Hardness of water before boiling .. .. .. .. 35°1 
Hardness of water after boiling .. .. .. .. .. 14°6 


Analysis of Deposit in Iron Water Pipes. 


Bottom of pipe. Top of pipe. 
Carbonate oflime .. .. .. .. «. 97°58 .. 98°55 
100°00 100°00 


Two inches in length of 6in, pipe contained 26°786 grains, or 
23 lb. per foot, or per 5°42 tons per 3in. 
sample, showing the deposit, is submitted for inspection. 

At Brighton, with water from the wells in the upper chalk, there 
is very little deposit or rust, while at Leicester, where it is 
obtained from an upland “ar peged ground of slate rocks and 
red marls, they are compelled to scrape the mains. At Nelson 
and Burnley the water is from millstone grits, and both are upland 
supplies ; in these cases the mains require scraping, and in the first 
case an accumulation of thirteen years’ rust reduced the delivery 
of a trunk main from 1,120,000 to 811,000 gallons perday. At 
Stroud, with well water from the Mitford Sands and * aed lias, they 
are troubled with a deposit of lime. 

Where well waters are derived from the old red sandstone forma- 
tion they are not, as a rule, troubled much with either incrustation 
or deposit, but water from the greensand causes rust in some cases. 
Speaking generally, it may be laid down with a fair approximation 
to the truth that well waters have not as great an action on pipes 
as those from upland gathering grounds, but where the water is 
soft the corrosive action will be greater. Filtered water has also a 
less corrosive power than unfiltered water. The liability of cast 
iron, wrought iron, and steel to oxidise is as follows :— 


Engineers who have to deal with soft upland water supplies should 
take these figures into careful consideration when designing their 
pipe lines. 

yhatever protective covering is applied to pipe, soft waters will 
cause rusting within a few years of being laid. At Torquay six 
years is the outside limit when this commences, so every precau- 


The following process has been recommended . 
During rolling it is found that the surface of the Be re Pes, 
into a magnetic oxide—black oxide—which resists corp. 
soon scales cff, This scale should be removed by placi the bat 
in a sulphuric acid bath, followed by one of lime Wa’ er immed; 
before the plates are riveted up, and then dipped in nearly bolt? 


Bight inch Scraper. 


tion is taken to see that the pipes are well coated. The alkalies, 
alkaline carbonates, and ammonia have a slight dissolvent action on 
Dr. Angus Smith’s composition, and the Toryuay water is slightly 
alkaline at times, whilst at others it is slightly of an acid character, 
probably due to peat. At the same time there is always a small 
amount of free ammonia present, and probably that is the reason 


Elevation 


ongite dinal Seelion 


FROUDE’S EIGHT-INCH SCRAPER 


| asphaltic composition, The composition should be natural asphalt 
containing a large proportion of bitumen, with just sufficient 
creosote oil added to make what is necessary to produce when cold 
a smooth plastic and strongly adhesive varnish Much has beep 
done to get a satisfactory coating to pipes, but there is still cop. 
siderable rcom for improvement, and it is hardly necessary to 


of coated pipes rusting within such a comparatively short period. 

In some pipe foundries it is to be regretted that those in charge 
do not tale this subject of rusting sufficiently, and therefore fall 
into the error of supposing that a little preliminary rusting before 
the dipping takes place does not matter. For water from granite 
districts especially the question of rusting is paramount, and 


First 


FROUDE’S NINE-INCH SCRAPE 


point out that a fortune awaits the man who can invent somethirg 
that will withstand the action of soft waters. The author cann 
conclude this paper without expressing bis thanks to those wat 
engineers who have been kind enough to give him the benefit of 
their experience and to forward the samples exhibited. His 
thanksare also due to Mr. John Taylor, F.LS., F.C.S., of Tor- 


Scraper. 


4 


20 


water engineers should insist upon the pipes being free from scale 
and rust before ope The method usually adopted in this 
country is to heat the pipes in an open cylindrical stove of brick- 
work at the bottom of which is a fire, and when the pipes have 
attained a heat of about 600 deg. Fah. they are dipped in com- 
position near boiling point. The pipes are left in this composition 
until they have acquired the temperature of the liquid, and are 
then taken out and allowed to cool whilst hanging. Any portion 
of the coating which is damaged while the pipes are being handled 
should be painted with a natural asphalt dissolved in bisulphate 


of carbon. 


APPOLD’S SCRAPER AND STONE REMOVER 


quay, for some of the suggestions in the chemical part of the 
paper. 


Tur French submarine boat Narval had her water-tight 
qualities tested at Cherbourg on Monday. The dock ae = 
filled with water, and the ship was then submerged. While 


was under water the engineers went down into the vessel, “a 
returning to the surface pronounced the ship to be perfectly wa 
tight, 
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TION OF ENGINEERS AND SHIP- 
UILDERS IN SCOTLAND. 


EDUCATIONAL NEEDS IN ENGINEERING, 


ing meeting of the forty-third session of the Institu- 

At Siripbuilders in Scotland, held within the 
tion 0 tion Rooms, Bath-street, Glasgow, on the 24th ult., the new 
Instita t, Mr. Robert Caird, F.R.S,E., Greenock, delivered his 
presi ‘ential address before an exceptionally full muster of members, 
iret portion of the address was concerned with matters bear- 
The the present position and prospective development of the 
ing sation itself, while the second and larger portion dealt with 
ong ae of the engineering profession, its educational needs, and 
ps agencies existing and in prospect in Glasgow for adequately 


eeds, 
moet ancl ‘of the Institution, Mr. Caird said, considering 
that the Exhibition to be held in Glasgow in 1901 would un- 
ptedly attract a large number of engineers from all quarters, 
ber decided to organise an International Engineering Congress to 
tin the autumn of thatyear, A committee had been appointed 
ay Council to study the whole matter, and to make the neces- 
by liminary arrang ts. Some progress had already been 
aye, and negotiations were proceeding with a view to obtain the 
“tance and co-operation of the greater scientific and technical 
societies in this country. The financial support already promised 
by members of that Institution was such that the Committee had 

oI doubt of being able to organise ye well worthy = the 

‘ ich called it forth, of the professions its proceedings 
and of the reat city in which it would be held. 

would illustrate, 4 
lord Kelvin had consented to act as president of the congress, 
thus giving it the authority and sanction of his world-wide name 
and reputation ; and application would be made to the University 

uthorities for permission to hold the meetings of the congress in 
the University buildings. Therg would be a number of sections 

a2 similar to those adopted in many recent congresses of the 
rr eee tthe baving a chairman and a distinct set of officials. 
kind, each ng 

‘ tions of muc at wou ussed, wou ound in 
ise Exhibition buildings, which closely adjoined the University. 
Very special efforts were being put forth by the Exhibition pro- 
moters and organisers to make the engineering exhibits a conspicu- 
ously prominent feature, and should this be realised the congress 
would be held under almost ideal conditions as to date, site, and 

dings. 
econ Mr, Caird said that so much had been written 
recently regarding the progress of applied science in the number- 
ing to a close, and so much would cer y written an 
ron the way of formally summarising that progress by the 
idents and chairmen of learned and scientific bodies all over 
the world, in the interval until a new century dawned, ag 

ight be permitted to spare them a reiteration of its stages. e 
an, Sane that engineering, in its broadest sense, had become 
the most important factor in modern civilisation was abundantly 
apparent, ‘Ihe discoveries in metallurgy and the improvements 
in metallurgical processes which had stimulated and rendered 

ible the enormous advances in the means of communication 
on land and by sea ; the development of electricity and its almost 
limitless applications as a source of energy ; the substitution of 

ur, rought about most momentous changes in the status 
responsibilities, and educational requirements of the engineer. 

eir claim al eq ignity wi ose 

ised theology, law, or medicine. Engineering was a learned 
profession if ever there was one, And that their claim was not 
at once and universally conceded was to 
species of conservatism on the part, of the higher seats o' 
earning and of the public generally, which prevented the recog- 
nition of the fact that the ancient antagonism between theory 
and practice was but ‘‘ the ghost of a defunct fallacy.” The 
position of the educated engineer, like that of the philosopher, 
was one midway between the two standpoints, and there recog- 
in his most abstruse inves ions, turn e results of his 
laboratory experiments into the countless channels that feed the 
arts and industries, and devised the methods and means by which 
they might be applied for the use and een of man, a 
inversely, the difficulties the engineer encounte even in the 
simplest operations, the limitations he ran up against, suggested 
the problems that called for analytical treatment and furnished 
the data for the research of the physicist and the mathematician. 

In discussing the question of higher scientific and technical edu- 
cation in the West of Scotland, there was no need to invoke the 
bugbear of foreign competition, That was a material stimulus 
which had already produced, and was now, in an ever-increasing 
degree, producing, its effect in creating a genuine demand for 
the means of meeting the encroachments of our rivals with their 
own weapons, What these weapons were had formed the subject 
of inquiry by Royal Commissions, and by commissions appointed 
again and again by educational authorities throughout the country, 
and there seemed to be a consensus of opinion among these experts 
that our inferiority to our competitors—where such inferiority had 
been shown to exist—was attributable mainly to the lack of a 
thorough-going scientific and technical training of the designers, 
Supervisors, managers, and directors of industrial enterprise in 
this country, was no question of in the field 
abstract science, for in the very forefront of investigators an 
natural philosophers were, and always had been, men of our own 

@ ploneers of modern science—names which we treasured with 

r brilliance than those of men of our own race. In this 
noble and generous rivalry, as against a La Place, a Carnot, a 
Mayer, a Clausius, a Helmholtz, we could cite a Newton, a Watt, 
Joule, a Rankine, a Kelvin, And one would not readily find 

ers of the Continent or of America to bracket with those o 
Stokes, and Rayleigh, and Dewar in those fields of research they 
made their own. He could think of no one who combined the 
yee of abstract reasoning with that of the practical application 
ethibted by Lord Kelvin: “Te was impoadble to. a. book ‘on 

ite n. was im 
‘ ch and subtlety of his mathematical methods, his almost 
Meconceivable ingenuity, his versality, and the stupendous range 
of his knowledge ; while there was scarcely an instrument or an 
tPrliance, however ap ntly insignificant and subsidiary, among 
the thousands that as oon ution of electricity had called into 
existence, that was not either the direct outcome of his invention, 
or atleast of his tion. It was not possible now to recite 
the reasons why Lord Kelvin was held in special reverence by the 
Members of the engineering profession, but he—the speaker— 
jg certainly disappoint their expectation if he did not seize 
on opportunity which presented itself on the occasion of his retiral 
. m the Chair of Natural Philosophy in the University of Glasgow, 

express their unbounded admiration of those qualities which 
made his occupancy of the chair so illustrious, and their deep 
Fae of the loss the University sustained in his withdrawal 
mits councils and staff. This loss was graciously tempered by 
rd Kelvin’s decision to remain amongst them, and their earnest 
log was to see that venerable and familiar figure which they 
ed upon, not only with profound respect, but with warm 

Sction, going in and out among them for many a year. 

Whether or not it was due to a defect in our system of teaching 
}Pplied science that we were inferior to other nations in certain 
of of industrial enterprise, he believed they wereall convinced 

We necessity of putting our leading educational establishments in 


a position to meet the requirements of the day. The two teach- 
ing bodies with which they had chiefly to do in Glasgow were the 
University and the Glasgow and West of Scotland Technichal 
College. There was good reason to believe that the authorities of 
the University were keenly alive to the need for an immediate and 
far-reaching extension of its influence, so as to get into and main- 
tain close touch with the new developments of modern life, The 
Constitution of the Court provided a sufficient representation 
upon it of what they might call lay interests, and it was to these 
lay members that they, as engineers, naturally looked to have the 
higher scientific teaching of the University made at once more 
accessible, better adapted to modern requirements, and, above all, 
quickened with a progressive — Notwithstanding this, it was, 
he believed, to the academic element in the University Court that 
the forward movement on the modern lines which had already been 
initiated, owed much of itsactioity. In support of this he pointed 
to the attitude of several of the staff, from the Principal—Dr. 
Herbert Story—downwards. Professor Gray, Lord Kelvin’s 
successor, had begun his labours with an unequivocal declaration 
of the importance he attached not only to the practical applica- 
tions of science to the arts, but also to a great extension of 
experimental research 7 which the trained forces of the Univer- 
sity might be brought close to—nay, might be even incorporated 
with—‘‘the great laboratories of applied science which we call 
our workshops,” Such a declaration coming from a man who is 
a consummate mathematician, and an experimental physicist of 
the first rank, was full of promise and encouragement. 

It was now ten years since Professor Barr, in his inaugural 


address on taking possession of the Chair of Engineering, pointed 


out how miserably inadequate were the premises and appliances 
devoted to the purposes of the subjects he had to teach. He lost 
no time in setting on foot an appeal for funds, and, with the aid of 
an advisory committee, succeeded in raising a sum of practically 
£25,000. The plans of an engineering laboratory, designed to be 
second to none in this country, had at last been approved by the 
University Court, and the work of erection n. The buildings 
as congeed had no pretensions to the magnificence or extent of 
such laboratories as the Prussian State one at Charlottenberg, or 
the McDonald laboratory in the McGill University at Montreal, 
but Professor Barr believed that in essentials they were sufficient, 
and were not surpassed in any similar establishment in this 
country. While quite understanding that financial limitations had 
seer certain developments which would have greatly en- 

anced the educational and general value of such a laboratory, he 
might as a shipbuilder be allowed a few observations on the 
apparent exclusion of the subjects of naval architecture proper 
from this scheme, He was not speaking in any spirit of adverse 
criticism of the efforts of those who had designed and found the 
means for the building of the laboratory ; rather did he marvel 
at the apathy of those who, directly interested in shipbuilding and 
in the economical propulsion of steamships, had allowed the occa- 
sion to slip of having in connection with the scheme g tank for 
the experimental determination of resistances and of propeller 
efficiencies. Every shipbuilder and every shipowner was directly 
interested in the establishment of such a tank. The question had 
not until recently become urgent, simply because the increase in 
the speed of ships had been a very gradual one, and the experience 
at the command of the designer had generally been sufficient to 
enable him safely to make the modifications necessary to meet 
slightly altered requirements. It had — been in the case of 
vessels of unusual type, or of unprecedentedly high rates of speed, 
that the need for the determination of net resistance!had been 
really felt. This subject had been treated at considerable length, 
and with his well-known ability and lucidity, by Sir William 
White, our chief naval constructor, in the course of his address as 
chairman of the Mechanical Section of the British Association at 
Dover this year. As the leading authority where new types and 
unusual speeds were concerned, his word would carry greater 
weight than any words of his—the speaker’s. Sir William said 
that to Froude we owed the device and application of the method 
of model experiment with ships and propellers, by means of which 
the design of vessels of novel types and unprecedented s could 
now be undertaken with greater confidence than heretofore. 
Looking back on what had been achieved it was impossible to over- 
rate the courage and skill displayed by the pioneers of steam 
navigation, who had at first to face the unknown, and always to 
depend almost entirely on experience gained with actual ships 
when they undertook the fea roe on of swifter vessels. Their 
successors of the present day had equal need to make a thorough 
study of the performances of steamships, both in smooth water and 
atsea. In many ways they had to face greater difficulties than 
their predecessors as ships increased in size and speed. On the 
other hand, they had the accumulated experience of sixty 
years to draw upon, the benefit of improved methods of trials of 
steamships, the advantage of scientific procedure in the record 
and — < of such trials, and the assistance of model experi- 
ments. In that direction, however, he felt bound to say that much 
—_ be done if experimental establishments, capable of dealing 
with questions of general nature relating to resistance and pro- 
pulsion, were added to the equipment of some of our universities 
and colleges. Engineering laboratories had been multiplied, but 
there was as yet no example of a model experimental tank, devoted 
to instruction and research. 

Such had been the deliverance of Sir William White. We had 
been told, resumed Mr. Caird, that such a tank would cost, com- 
pletely equipped, about £20,000, and he presumed its annual 
upkeep and operation would not fall short of from £1000 to £1500. 
A very complete ——— of the most modern tank and appa- 
ratus—that of the Washington Navy Yard—had been published in 
THE ENGINEER of August 4th and 11th, and the announcement 
made that the tank would be available for testing the models of 

rivate shipbuilding firms and of individuals, In this, America, 
in her new campaign to regain her position as a maritime Power, 
would have an advantage over us, for our Admiralty tank was so 
constantly engaged on naval work that its resources were not at 
our disposal, and the only private tank—that of Messrs. Denny, 
at Dumbarton—had not, so far as he could learn, been thrown 
open to the experiments of their confréres. is was a matter 
that claimed the attention of Professor Barr’s Advisory Committee, 
in conjunction with Professor Biles, as representing shipbuilding 
and marine engineering in the University. 

Mr. Caird then proceeded to show that, apart from buildings 
and equipment, the teaching staff of the University, on theapplied 
science side, was strikingly inadequate, when compared with other 
institutions, such as the McGill College. As the Technical 
College in Glasgow, it was painful and humiliating to have to 
admit that, from the points of view of accommodation, of appli- 
ances, of supply of teachers, it was lamentably behind sim: 
institutions in this country and abroad, and that notwith- 
standing that there was probably no college of the kind in the 
world which could boast a larger attendance roll. reason for 
this was to be sought, not in the constitution of the es 
body, which was sufficiently representative of both academica 
and industrial interests, but rather in the financial conditions 
under which it was administered. The income available for the 
purposes of the college was inadequate and precarious, or at any 
rate so uncertain in amount that it was impossible to make pro- 
vision for the educational requirements of the hosts of young men 
who came crowding to its class-rooms, In Germany the State 
provided the funds for the installation and equipment of her mag- 
nificent technical high schools, while in America and Canada the 
municipalities supported scientific and technical training by 
liberal subventions, supplemented in a degree unprecedented in 
the world’s history by the princely benefactions of prominent and 
patriotic citizens. In Scotland they were dependent upon doles, 


in the form of grants in aid, which came to them through tortuous 
channels intermittently, and liable to diversion and interception. 
It was high time that in Glasgow, as in Manchester, the mainten- 
of 

ion, 


e Technical College should be assumed by the Corpora- 
The example of Manchester was, perhaps, the best that 


could be followed, taking account, of course, of the differences in 
the respective industrial requirements of the two cities. Manchester 
had on several occasions sent deputations to the Continent and to 
America, to examine and report upon the schools and methods of 
teaching abroad, and to collect information as to the effect of 
technica] instruction on the development of industries. The last 
report, dealing with the schools of Germany and Austria in 1897, 
was 4 short document, but it brought home to us in the clearest 
and most convincing way the leading position Germany occupied 
in the manufacture of chemicals, It stated that ‘‘the command 
of the world’s market in colouring matters and pharmaceutical 
products derived from coal tar, the value of which is estimated 
at about £10,000,000 sterling, is in the hands of Germany to the 
extent of three-fourths, 75 per cent. of which is sent abroad.” 
And further, as more directly affecting tixeir own parsuits, “It is 
clear that the educational advisers of the various German Govern- 
ments are of opinion that the same success which had already 
attended the establishment of numerous and costly chemical 
laboratories in stimulating German industry, and placing the 
nation first in the manufacture of chemical colour products, will 
be repeated through the establishment of like laboratories for the 
study of technical electricity as applied to the field of chemistry 
and to engineering.” 

This, continued Mr, Caird, was the carefully expressed opinion of 
thoughtful men, themselves engaged in the direction of industries 
which had been gravely threatened, and which had suffered sorely 
from foreign competition. It was the opinion of the great 
majority of engineers in this country that it was only by a more 
systematic training in scientific and technical subjects, as well as 
in business methods, and in workshop management, that we could 
hold our own against the vigorous, skilfully directed, and amply 
subsidised attacks of our foreign rivals. No educational scheme 
had a chance unless it rested upon a certain and secure financial 
basis. If the financial responsibility for the Glasgow Technical 
College were assumed by the city, her protection, far from check- 
ing the flow of private benefactions, would rather attract it in 
affording a guarantee of efficient administration, and her concen- 
trated importance and authority would necessarily have great 
weight with the Legislature in securing afuller recognition of the 
claims of higher education to State support. ‘The Glasgow 
Technical College, be believed, as it was the first in time, so it 
would become the first in efficiency, in importance and in the far- 
reaching character of its influence on our national industry, under 
the fostering care of the Corporation. There was a difficulty— 
a danger—which would have to be faced. It lay in the co-ordina- 
tion of the studies of the University and the Technical College. 
That was a difficulty which had reached a very acute stage in 
Germany at the present moment, where the research work in the 
laboratories of some of the greater technical high schools had 
been pushed so far as to go beyond even the high standard of the 
universities. The two institutions must work hand in hand, 
arranging the methods and extent of the teaching in their respec- 
tive spheres with a due regard to the great diversity of require- 
ments which an ever-increasing specialisation had introduced into 
the problem. 


IRON AND STEEL EXPORTS AND IMPORTS. 


THE ebb and flow of the oversea movements of iron and steel 
are interesting to watch just now. As we have been showing for 
some time past, the whole trade is in a quite anomalous condition, 
Therefore one must not be surprised to find that, although there 
is an iron famine in America, America continues to send iron to 
us; and although our consumers complain of scanty and tardy 
supplies of pig iron, our exports of pig iron continue te increase ; 
and that, although the development of the industry in Germany is 
enormous, Germany both takes iron from us and sends it to us. 
The whole economy of commerce is filled with complexities. 
There are always wheels within wheels, the significance of which 
is appreciated only by those behind the veil. ‘To the outsider the 
sending of coals to Newcastle and the importing of oatmeal into 
Scotland are things to marvel at. To others they are ordinary 
business transactions, 

Now, as to pig iron, look at the following imports in September 
and the nine months ending September :— 


Nine months 
Imports from September, 1899. —. 
Tons. Tons. 
71,629 
And now observe our exports of pig iron in the same periods :— 

Nine months 
Exports to September, 1899. ending 

mber. 
Tons. Tons. 
ee 10,262 64,082 
Sweden and Norway 4,016 45,282 
710 14,801 
Germany 51,325 330,868 
Holland 17,450 174,292 
Belgium 9,990 76,324 
France 9,904 89,908 
Portugal, &c 256 5,860 
Spain and 1,320 4,914 
Italy .. 12,945 $7,972 
United States 3,132 19,188 
4,684 18,581 
1,842 4,535 
Other countries ., .. .. « 4,009 .. . 44,659 
Total 131,845 981,166 


In one month we exported nearly as much as we imported in 
nine months, 

The United States have, it will be seen, in spite of their own 
great needs, sent us this year more than three and a-half times as 
much pig iron as they have taken from us. But this is not sur- 
prising. The iron they have sent us was sold before their own 
needs became so urgent, and, as a rule, is shipped from the 
Southern States as ballast in cotton ships. The iron we send to 
them has to pay regular ocean freights and an enormous import 
duty. In spite of the severe handicap on British iron the quantity 
going over is increasing. We show the imports from and the ex- 
ports to the United States during the last three years :— 


Pig Iron Interchanges with the United States. 


Imports from. Exports to. 

January anuary 

to September. to September. 
Tons. ‘ons. 
1897 55,267 8,708 
16,193 


The increase on both sides of the account is certainly remark- 
able ; but the changing character of the position is reflected in 
the figures relating to the month of September. In that monih 
America sent us 4209 tons of pigs because she could not help it, 
being under contract, and she took from us 3132 tons because she 
had urgent need. 

Now look at the great demands of Germany, notwithstanding 
the enormous increase in the German output of the last two 


years :— 
Exports of Pig Iron to Germany. 
Nine months 

September. ending September. 
Tons. Tons. 

330,868 
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We should add to these the exports to Belgium and Holland, 
because so much of the German supply is obtained through the 
ports of these countries :— 


Belgium— Tons. 
1897 .. 10,975 106,589 
1006 5,984 . 68: 
1899 oo oe .. 76,824 

Holland— 

1007 28,495 163,031 
1899 .. 


We have been importing a good deal of steel bars and other 
forms of unwrought steel during the year —* the inability of 
our producers to meet all the demands upon them, but one does 
not find in the Board of Trade figures any record of the reported 
imports of American steel plates of which so much was made some 
months ago. There is, however, an item of ‘‘ unenumerated ” iron 
and steel manufactures among the imports—3,429,140 cwt. in the 
last nine months, as compared with 3,155,207 cwt. and 2,451,591 
ewt. respectively in the two previous corresponding periods— 
which may include such plates as did actually arrive. Such a 
large mass of material to 
pass, especially as it is evidently increasing. e ought to know 
of what these 170,000 tons of iron and steel manufactures con- 
sisted. But if we cannot trace what we received from the United 
States, we can trace clearly enough what iron and steel manufac- 
tures we have been sending to t country, in spite of its own 
great competing capacity :— _ 

Exports of Iron and Steel to United States (Pigs Excluded), 


Nine months ending September. 
1897. 1898. 1899. 
ns. Tons. Tons. 
Bar, le, bolt, and rodiron .. .. 41,129 .. 1,765 .. 38,210 
Railroad iron ak tee 245 94 
Iron and steel wire.. .. .. .. .. 1,510 .. 1,524 .. 1,671 
Hoops, sheets, and plates . oo 191 89 .. 310 
Tin-plates .. .. .. .. os coc 64,740 .. 52,678 .. 48,190 
Unenumerated cast and wroughtiron 1,366 .. 1,010 .. 1,386 
Unwrought steel .. .. .. .. .. 10,041 .. 9,228 .. 11,008 
596 .. 1,860 
Steel manufactures.. .. .. .. 686 .. 455 .. 851 
Hardware .. .. .. .. § £182,707 .. £14,586 
—  .. 46,709 .. 55,921 
Locomotives .. ‘ 519 .. 2,490 
Machinery— 
15... 178 .. 4,840 
Other non-steam.,. .. .. .. .. 85,810 .. 87,176 .. 58,593 
All this represents a fair business, if small compared with pre- 
Dingley days. 


In comparing the figures relating to our foreign trade in iron 
and steel and machinery with last year, it is to be remembered 
that in the first two months the trade last year was still suffering 
from the engineers’ strike, and in the later months it suffered—in 
Wales, at any rate—from the strike of Welsh miners. But taking 
the three years, the following shows the variations in the entire 
exports of iron and steel and machinery :— 

Nine months ending September. 
Exports of 1897. 1898. 1899. 
Tons, Tons. Tons. 

“(18,305,828 .. 17,040,298 .. 19,907,210 
Steam machinery .. »454,897 ..  2,509,1 2,847,826 

Non-steam 10,359,771 .. 10,810,250 .. 11,684,984 

Hardwareand cutlery 1,565,181 .. 1,453,764 .. 1,551,618 
Against these now let us sum up the imports for the same 


periods 
Nine months ending Septemb 
Imports of 1997. 1898. 1899." 


ons, 
Pig and puddled iron.. .. 98,682 .. 92,786 .. 142,108 
Bars, angles, bolts, &c. .. 46,704 .. 46,229 .. 52,547 


Steel, unwrought.. .. .. 85,3839 .. 29,198 .. 65,514 

£ 

Value.. .. .. .. .. 918,561 .. 857,829 .. 1,251,511 

Iron and steel manufactures 1,0€4,661 .. 1,220,479 .. 971,660 

Unenumerated .. .. .. 1,925,164 .. 2,156,967 .. 2,482,427 


achinery .. .. .. 1,608,457 .. 1,928,554 .. 2,581,482 


a machines, girders, beams an ars, tires an 
ma e imports of machinery are not classified by the Board 
of Trade as the exports are, but the fact that they have increased 
by about a million pounds within three years is a serious one for the 
ated Society of Engineers to contemplate. Indeed, we 
are informed that the leading officials of that trade union are very 
deeply concerned about the future of the British engineering 
ind , in view of the enormous development and perfect equip- 
ment of the machine shops of Germany and America, The opera- 
tives have not yet felt all the consequences of the strike of 1897. 
All the foreign iron and steel imported is not consumed in this 
country. Some of it is re-exported, and the a, of the past 
nine months to deduct from the above were :—Bar, angle, bolt, 
and rod iron, 13,598 tons ; unwrought steel, 2098 tons ; girders, 
beams, &c., £3815; cycles, £86,240; machinery, £458,685 ; and 
unenumerated, £287,257. Per contra, among our iron and steel 
exports should be placed new ships, the deliveries of which to 
foreigners have been this year :— 
September, 1899. 


Value. No. 


‘Nine months. 


Value. 


No. Tonnage. Tonnage. 
Steamers . .. 17 .. 19,788 .. 306,559 .. 178 .. 285,685 
Sailers .. .. 55.. 1,198 .. 12,600 .. 214.. 5,541 


6,236,955 


Total . 72 .. 20,861 .. 819,249 .. 892 .. 241,226 .. 6,289,732 


These figures include the value of the machinery, and there are 
no returns of preceding years with which to compare them. But 
the return is extremely unsatisfactory in not showing the countries 
to which the new ships are exported ; and it is obviously imperfect, 
for whereas the average value of the September tonnage is only 
£15 10s. per ton, the average value of the nine months’ tonnage is 
£26 10s.! Moreover, the sailing tonnage of the nine months is 
valued at something over £9 per ton—about the value of a first- 
steamer! Clearly there is something wrong somewhere. 
alist, 


WORKMEN’S COMPENSATION CASE. 


October 23rd,—Liverpool County-court.—Plaintiff, Jane Hains- 
borough ; defendants, Ralli Brothers, of Liverpool. This was an 
action which involved several points of special interest to those 
connected with shipping. The plaintiff sought to recover compen- 
sation for the death of her husband. On the 23rd of August last 
William Hainsborough, the claimant’s husband, who was a dock 
labourer, was assisting in the discharge of from a vessel in 
the Harrington Dock. He was piling up sacks of wheat in a shed 
on the quay when he fell from the top of the pile and received 
injuries from which he died the same day. e main points 


raised were whether a shed on a quay is a factory within the mean- 
ing of the Act, and whether the respondents could be held to be 

occupiers under the statute. 
The Judge Collier, in giving his decision, said that in this case 
porter took possession of the cargo, and when it left 


the master 


the ship’s side it was deposited on the 5 and then taken toa 


shed which was the pro fed of the Dock Board. The shed 
extended the whole length, of the side of the dock, and almost 
always contained goods discharged from other vessels, It was not 
stated in evidence whether the vessel in this case occupied an 
appropriated berth, and he was not sure whether a vessel in the 
arrington Dock was entitled to the whole quay and shed space 
for the length of the ship, but as cargo was allowed to remain in 
the shed on payment of quay rent at a halfpenny per square yard per 
day on the expiration of seventy-two hours after landing, he should 
infer that a vessel in an unappropriated berth would not be 
entitled to the whole quay and ne space for her entire length. 
In the present case the bags of wheat were trucked to the shed and 
there piled. He held, on the evidence adduced, that Hains- 
borough was employed by Ralli Brothers, and there was no doubt, 
he thought, that the place in which the bags were piled was a 
factory within the definition of the Workmen’s Compensation 
Act. The question was whether the respondents were undertakers 
within the meaning of that word. By Section 23 of the Factory 
and Workshops Act, 1895, it was provided that for the purpose of 
enforcing the provisions of the Factory Act with respect to 
accidents a person having the actual use or occupation of a dock, 
quay, or warehouse, or of any premises within the same or form- 
ing part thereof, should be deemed to be the occupier of the 
premises, The quay and the shed belonged to the Dock Board, 
and the master porter who took ion of the cargo on behalf 
on the — this case the defendents—must be licensed 
by the Board. No rent was paid for the quay and shed space for 
seventy-two hours, and in this case the accident happened before 
the expiration of that period. The consignees had not the exclusive 
use of the shed, and it was not proved they had exclusive use of the 
quay s for the length of the ship. Of what could it be said the 
had the actual use or occupation? Clearly not of the doc 
or the quay, and he did not think, under the circumstances, 
of any premises within the same or forming part thereof. If 
premises meant the shed, they had not the actual use or occupa- 
pation of that. Premises, he thought, must be something the area 
of which could be defined. The real position in the present case 
anes to him to be this, that the consignees were allowed by 
e Dock Board to place cargo on the B ’s property, no charge 
being made for rent unless it remained for upwards of seventy-two 
hours. People deposited articles in a left-luggage office at a rail- 
way station, and paid for so depositing them ; but ye | had not 
the use or occupation of that left-luggage office. He had come to 
the conclusion that the respondents in this case were not occupiers 
of a factory within the meaning of the 23rd section of the Factory 
and Workshops Act, 1895, and were co uently not undertakers 
within the meaning of the 7th section of the Workmen’s Compen- 
sation Act. He should make his award accordingly. If this case 
went to the Court of Appeal, it would be desirable to obtain a 
ruling upon the point whether the provisions of the Act with 
respect to compensation applied to casual employment such as 
Hainsborough’s, namely, half-a-day at 23. 6d. In this case there 
had been no average weekly — and it was impossible to 
calculate from what a casual dock labourer got for half-a-day’s 
work what he would earn ina week. He hesitated, he confessed, 
to hold that the applicant in this case could not recover, but the 
wording of the schedule was obscure, and he thought there should 
be some interpretation of it by authority. 
The respondent’s counsel said he was instructed to state that, in 
the event of there being no appeal, they would not apply for costs. 
The plaintiff's counsel, however, intimated that there would be 
an appeal, 


ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 

THE Transvaal Government is about to try a curious industrial 
experiment in connection with the Witwatersrand gold mines, 
Most of the companies find the suspension of operations impera- 
tive, owing to the departure of their English and native workmen. 
The Government has seized the idle mines, and proposes to work 
them with a technical staff of French, German, or any other non- 
British nationality, and with distressed burghers working as 
labourers, in place of the Kaffirs. This attempt is not without its 
dangers, and can hardly result in the working of the mines at a 
profit. It is recorded of one of the new directors of surface 
equipment that he went about inquiring whereabouts he was likely 
to find the dynamo! Naturally the Cornish and other white 
miners have declined to trust their lives to amateur engine-drivers 
and novices in the use of dynamite. The most the Government is 
likely to do is to crush and extract the reserve ore already on the 
surface. Even this, under the official methods, will probably cost 
more than it will yield ; but it will afford some entertaining data 
for metallurgists, in the shape of cyanide and other extraction 
returns. With the closing of the mines most of the engineers, 
managers, and other head officials of the companies have received 
extended leave of absence on full pay. 

Some facts, not without bearing upon the always interesting 
subject of the employment available for British pp mene 
students, are stated in a — upon the railway and telegrap! 
services in Cape Colony. ere is no tendency on the part of 
colonial youths to present themselves as candidates for positions 
on the technical staffs of the departments, and nearly all vacancies 
have still to be filled up by importation. It is, therefore, pro- 

ed to set aside a certain number of appointments for students 
rom the School of Mines and other colonial educational institu- 
tions. Even amongst such workmen as engine-drivers, fitters, 
and the like, the proportion of colonial employés does not increase, 
Yet the terms upon which youths are received into Cape railway 
workshops to learn a trade are certainly exceptionally generous, 

An encouraging item of South African agricultural progress 
was the opening the other day, by the Governor of Natal, of the 
first central dairy factory in that colony. It is fitted with the 
electric light and a refrigerating plant upon Messrs, J. and E, 
Hall’s carbonic acid — principle, 

It is announced that the new cable to the Cape will be an Anglo- 
Portuguese one, via Madeira and St. Vincent. This route was 
adopted in preference to the all British line, because the cable 
company demanded a subsidy for the construction of the latter. A 
direct cable is also to be laid from the Cape to Australia. 

The experiment in public works construction, which is now 
being conducted by the Labour Commission of the Dutch 
Reformed Church in the Cape Colony, should have considerable 
interest for engineers, The promoters have observed that irriga- 
tion works are greatly hampered by the high estimates of cost put 
forward by Government engineers, estimates which are generally 
exceeded if the works are undertaken by the Government, They 
considered that in many cases land could be rendered available for 
cultivation at much less than the engineers’ estimates, They 
accordingly carried out several irrigation schemes in the Prieska 
district, with the aid of ‘‘ poor white” labour, the workers being 
rewarded with grants of the reclaimed land, and being required to 
supply free labour for the maintenance of the works, It is 
claimed that this enterprise has met with brilliant success, The 
Kahamas works have been carried out under the direction of the 
Labour Commission for £6000, when the Government engineers’ 
estimate was £39,000. On the Orange River the Buchuberg scheme 
is estimated to cost £192,000, of which the engineer’s charge for 
supervision amounted to £7260, The Labour Commission offers 
to carry out the work with ‘‘ poor white” labour for £40,000, pro- 
vided the Government will advance the necessary funds on the 
security of the land to be irrigated. As against the success of the 
Kahamas works, however, must be placed the failure of several 
other irrigation schemes undertaken without the assistance of 
engineers, There is some reason to hope that the employment of 
‘* poor white” labour may prove a valuable factor in the solution 


of the great South African irrigation question, but it is to be hoped 


that Government will insist upon adequate en 
vision for all work undertaken in this aan t is par, Fer 
South African farmer's business to build dams or furrows, put? 
work put into such home-made structures will not angy, ut the 
huge reservoirs intended to hold millions of gallons and ty 
the tremendous force of the South African rainfall, Tesi 


AMERICAN ENGINEERING NEysg, 


(From our own Correspondent.) 

Malleable ivon factories.—-The introduction of malleable ; 
into machinery and other manufactures has been remarkable ; 
its extent and in the rapidity of its development. The fy in 
have been greatly enlarged, but in no case have the en| 
been made fast enough to — up with the growth of a 
ness, As a consequence of this, the manufacturers have — 
before been so driven with work. Some builders of agriculter, 
machinery and implements have had to order daily shipments fhe 
distant foundries by parcels delivery or ‘‘ express” service in ord 
to be able to complete machines which were all ready ye shin 
ment except for the addition of certain small parts made of wal, 
able castings. In other cases brass castings have been Used 
instead, in order to have machines ready for shipment Within th 
specified time. At the present time, however, many new factoric 
are being built and others are mes | planned, so that the Present 
limitation of output will be removed, and the manufacturin cal 
city will even, perhaps, exceed the demand. The new plant of th 
Chicago Malleable Casting eigen | consists of five main build. 
~~ on 74 acres of ground, all built of brick and steel, Ther 
will be three foundries, 175ft. by 70ft.; an annealing room, 206i 
by 300ft.; and a power house, 50ft. by 70ft. There will be ty, 
16-ton air furnaces for malleable castings, and a cupola for hari 
castings, the furnaces being placed between the foundries for con. 
venience. They will give a daily melting capacity of sixty 
tons for malleable work, There will be a continual forward move. 
ment through the works from the receiving platform for my 
materials to the finishing-room and shipping department, 4 
narrow-gauge railway will traverse the buildings and grounds 
having turntables at frequent intervals to connect with lateral 
lines and branches, ll the machinery will be run by electricity 
generated in the power house, and current will be supplied for 
both lighting and power. There will be no long shafts: or lange 
belts for transmitting power. 

Electric power in a factory.—The extensive works of the Yale 
and ‘towne Manufacturing Company have been equipped with 
electric plant in place of steam for driving all the machinery in the 
works, which cover eight acres of ground. A steam engine of 
400-horse power drives two Westinghouse dynamos of 120 kilowatts, 
The dynamos are of the two-phase compound-wound type, 720) 
alternations per minute, with a current of 240 volts. The poly. 
phase alternating-current system was adopted, as being peculiarly 
adapted for the distribution of light and power from a central 
plant in manufacturing works. There are 2500- incandescent 
electric lights, all of 16-candle power, and the shafting in the 
various departments is driven by induction motors of 5 to 40-horse 

wer, The motorsare placed upside down above the machinery, 

ing bolted to cross beams 25ft. above the floor. A belt from the 
motor pulley drives the line shafting, to which the machines are 
belted. By this arrangement the motors occupy no floor space, 
and there is a minimum of belting and shafting. The smaller 
motors drive blowing fans and groups of polishing and stamping 
machines, The motors and circuits are controlled from a switch. 
board having three panels. The 40-horse power dynamos have the 
lower half of the field and both shaft bearing supports formed in 
one perm | with the bed-plate. The field poles are of soft lami- 

teel, 


nated s cast into the field yoke, or frame, A special grade of 
soft steel is used in buildi up the armature core, The armature 
coils lie in slots, and are held by means of wedges of hard fibre 
driven into notches near the top of the slots, No band wires are 
used, and both core and winding are thoroughly ventilated, The 
field and armature coils are wound upon moulds or formers, and 
are thoroughly insulated before being put in place. The armature 
winding is of the closed circuit type. In the two-phase generators 
connection is made to the winding at four points, an insulated 
conductor conveying the current from each of these points to one 
of the four collector rings. 

Marine notes.—The largest steel sailing ship ever built in the 
United States, the Edward Sewall, was launched October 3rd, with 
her masts and lower rigging in position. The vessel is 355ft. long 
over all, 382ft. on the load water-line, 45ft. beam, 28ft. deep, and 
23ft. draught, with a tonnage of 3300 tons gross, and tons 
net. She has two decks, with forecastle, poop, and two deck 
houses. The lower masts and top masts are of steel, each in one 
piece, 110ft. high above the deck ; the topgallant and royal masts 
are 75ft. high. The fore, main, and mizen masts are equere cies 
each having six yards ; lower yards, 95ft. long ; topsail yards, 80ft.; 
upper topsail yards, 78ft.; topgallant yard, 6oft.; royal yard, 
Bett; skysail yard, 45ft. There are thirty-four sails, The vessel 

000, and will carry a crew of thirty-seven men, Two 
steel steam revenue cutters are to be built for the Government, 
one for service on the Great Lakes, the other on the Pacific Coast, 
The one for the lakes will be 178ft. long, 30ft. beam, 15ft. deep, 
with a flat keel, eight transverse bulkheads, and 14 lb. — 
on 5in, Z-bar frames, The triple - expansion engine will have 
cylinders 17in., 27in., and 43in, diameter, gm stroke, with a 
surface condenser. The two Scotch marine boilers will have 1601b. 

ressure, 3000 square feet for heating surface, and 108 square 


-feet of grate surface. There will be a raised forecastle, with 


deck-bouse extending back from it, and the boat will have two pole 
masts, fore-and-aft rigged. The Pacific Coast boat will be 205ft, 
long, 32ft. beam, and 17ft. deep, with a sheathed steel hull having 
eleven bulkheads, The triple - expansion engine, of 2400 - horse 
power, will have cylinders 25in., 374in., and 56}in. diameter, and 
30in. stroke. Steam at 160 1b. pressure will be supplied by four 
Scotch marine boilers, with 5: square feet of heating surface. 
The vessel is to have a speed of eighteen miles an hour. 

Im, ents in gas mains,—At a recent meeting of the Western 
Gas Association, two papers were read suggesting improvements 
the gas mains or distribution systems, both of which were 0 
and somewhat startling, but both of which are already in — 
use toa small extent, The first improvement was the supply 
gas at pressures of 5 Ib. to 20 Ib. instead of about one-tenth of @ 
pound. Any loss of candle power due to compression, which is 
thought to be immaterial, could be made good by enriching: 
Leakage could easily be provided against, As to danger, natura 
gas is now distributed at high pressure from pumping stations, am 
though this is explosive, and is exceptionally dangerous in leakage 
on account of its freedom from smell, yet accidents are very 4 
The Pintsch and other railway gas-lighting systems successfully 
use gas at high pressure, and use regulators which are inexpeos™ 
and very reliable, Such regulators are also used on the — 
gas pipe lines. It is proposed to use small pipes with a regula ri 
in front of each meter, leaving the house pressures as at ee 
Gas has been distributed at 11b, and 21b. pressure at long 
Branch, Elizabeth, and Johnstown, and at Danbury gas 1s anand 
through 2in. pipe at 40 lb, pressure to a town four miles - . 
The other improvement suggested was the use of wee bis 

ipes instead of cast iron, the former being less than one-t0 ‘d 

e cost, and being non-porous and non-corrodible. There hres 
of course, be three times as many joints, the clay pipe berg ° a 
in 4ft. lengths, A method of tapping could be devised, “* 
new mains a tee special or branch would be set pee 
house, with an opening for a service pipe. This style of gas 4 
has actually been but the first improvement, for sma 
pipes, tight screw joints, and high pressures, is much more prot 
ing, both as a style of construction and as a means of 
economy and improvement in gas supply. 
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wide, woking. t, wide, will be served by two 15-ton Shaw electric 


Trope 

vr IDG» 50-horse power electric motor. Parallel with the steel 

Siren a 40ft. from it, will be the iron foundry, in which the 
D 


y 
ill be made. This will be 200ft. lo 
a ft. and a 6ft. and cig! t mould- 
ing machines. ‘The molten metal will be carried in a large reservoir 
le on a narrow-gauge line running lengthwise of the building, 
and will be poured into small ladles, each wheeled to and from 
the moulds along the plate iron floor by one man. The pouring 
on continuously throughout the day. The fans for the cupolas 
orl be driven by electric motors, and there will be a 5-ton jib 
crane and a number of pneumatic hoists. On the north the two 
buildings will be connected by a cleaning room and core-room, 
00ft. long, while on the south side will be store-rooms for found 
supplies. Railway tracks will enter the court between the build- 
The central power station will be 52ft. by 108ft. This will 
contain @ Corliss engine with cylinder 18in, by 42in., an electric 
enerator of 150 kilowatts capacity, a duplex compound air com- 
P ssor of 100-horse power, and two 6ft. tubular boilers 18ft. long. 
Ml the buildings are of brick, and the two foundry buildings can 
be lengthened at the south end when it becomes necessary to 


increase the capacity. 
Machinery pene Se recent orders and shipments the 
following may be noted :—The Lewis Foundry and Machine Com- 
ny has buiit.a Garrett continuous rod mili for the Phoenix Union 
Works, Germany, having a capacity of 550 tons, or 550,000 rods 
in ten hours. The Westinghouse Company has supplied a West- 
inghouse vertical inverted compound engine of -horse power 
for a saw-mill plant in Sweden. The Bradford Mill Company is 


Prospects of the motor car industry in the Coventry and Bir- 
mingham and Wolverhampton centres of on wy perce} 
tibly on the ye ped tae now. The number of cycle firms w 
are turning r ous attention to motor construction is in- 
creasing. 

An excellent account of the results of the work which is being 
done by the South Staffordshire Mines Commissioners was given 
on Wednesday by the chairman. He observed that the new 
surface works in the Tipton District towards the sites of suggested 
new surface pumping stations were already having a effect. 
The New Moat large pumping engine was now only required to work 
at half oo and the Old Moat engine had been put to stand. 
They had now unwatered nearly 200 acres of mines, and the Com- 
missioners were intensely desirous of seeing the mine-owners take 
advantage of this position and re-open collieries that had long 
been water-logged. An increased revenue was tly needed by 
the Commission, and this was the only way to obtain it. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Prices this week: Foundry pig iron, Lancashire, 
77s. 6d. to 78s., less 24 ; Lincolnshire, 73s, to 73s, 6d.; bog 


Manchester Coal Trades Association intend taking 
against railway companies for delays in traffic, and are strongly 


sending lathes to Europe and to South Africa, and the Dreses 
Mueller Company is shipping nine —_ radial drill presses to 
london, The Harrison Safety Boiler Works are sending Cochrane 
feed-water heaters and purifiers of 350-horse power to London, and 
50-horse power to Yokohama ; also 3in. and 5in. separators to 
Sydney. e Cresson Company has orders for power transmission 
pt ie a cotton mill in Mexico, and a watch factory in Switzer- 
The Baldwin Locomotive Works have sapplied some 
nger and goods engines to Japan, which are specially 
jesigned to use very inferior grades of coal, which have only 25 to 
40 per cent. of fixed carbon, and 9 to 40 per cent. ash, with 7 to 
10 per cent. moisture. The Goulds Manufacturing Company has 
supplied the two vertical triplex ay used for the new electric 
fountains at the Crystal Palace, near London. Manning, Maxwell, 
and Moore have shipped to Germany a boring machine capable of 
boring cylinders 20ft. in diameter, the spindle _ 12in. 
diameter. This tool weighs 80 tons, and cost £3120, National 
Tube Works have shipped 1000 tons of wrought iron pipe to 
Rotterdam, and 450 tons to Antwerp, while smaller shipments 
have been sent to India, Africa, Australia, and several European 
countries. The Dutton Company has-shipped to Sydney, New 
South Wales, fifteen vertical boilers and three steam engines fitted 
with the Rits governor. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tx# iron trade in this district is ‘marking time” at the moment, 

Nothing very much in the way of new trade features is ap ing, 

but everyone keeps busy, and demand all round is good. e war 

is happily exercising very much less of a prejudicial or repressing 
influence than had been feared pee to the outbreak, and jron- 
masters still speak well not only of current buying and selling, but 
the prospects. Orders continue to arrive witha iness betoken- 
= maintained belief by buyers in the soundness of the outlook, 

is very yore and prices are strong in all directions, 

The dearness of fuel, whether coal, or cokes, is very pronounced 

and this is largely accountable for the firmness in both iron and 

finished iron values, 

The marked bar makers find no difficulty in obtaining £10 for 
their lowest quality ; unmarked bars are selling in good bulk at 
§8 10s, to £9, both descriptions of iron being rs) 10s. higher than 
the rates vailing this time last year. Members of the 
Unmarked Association are again d ing the question of 
advancing their prices another 10s. per ton, and meetings will be 
shortly held to fully consider the question, The upward move- 
ment in yan = the end of last year was caused by the same 
section of the iron trade, who contend that present values of 
finished iron, high as they seem to be, are relatively lower than 
the cost of coal, Pig iron, scrap iron, and other raw material, and 
that the repeated advances in iron men’s wages would now justify 
anadvance, If the Unmarked Bar Iron Association should next 
month raise their official standard to £9 10s. I shall be in no wa 

. Good merchant bars are already £9 10s., and No 
ordshire common bar makers quote £9 to £9 5s. Hoops are 
rf yt £9 15s., gas tube strip £8 15s, to £9, and rivet iron £9 

In sheet iron the situation is disturbed by the falling off of orders 
for galvanised iron from South Africa, but it is generally expected 
that there will be a remarkable boom in the demand at the conclu- 
sion of war. Prices rule at £9 5s, to £9 7s. 6d. for sheets of 20 
W.g.; £9 10s. to £9 15s, for 24 w.g.; and £10 2s, 6d. to £10 5s, 
for 27 "if Gal d iron ins at £13 10s, to £14 f.0.b. out- 
ports, e heavy stocks of black iron sheets in the hands of 
makers were reported this—Thursday—afternoon in Birmingham 
to have been cleared off in several directions, and the current pro- 
duction was now said to be scarcely equal to the demand. Diffi- 
culty is being experienced by some of the rolling mills in finding 
sufficient number of hands to jthem on, owing to the migration 
that has taken place to South Wales, where new sheet iron mills 
have been started, and where also it is said higher wages are being 
paid, Efforts to reorganise the local sheet iron trade, and bring 
the two districts into harmony, are being made by the Wages 


just now, and especially by the operative section of the 


_Pig iron values are sustained, and for foundry descriptions 
higher figures are quoted. Some transactions iy Pina “4 iron 
have been mentioned this week at £3 17s, 6d. for Staffordshire all- 
mine, while part-mine qualities are selling at £3 7s, 6d. to £3 10s. 
The chief of this quarter’s output of pig iron has been 
already sol 7 and owing to the difficulty of obtaining coal, furnaces 
are not yielding so much as usual, Hence it is probable that 
contracts will not be executed by the end of the year as expected. 
es of common Staffordshire forge iron are not generally being 
made under 65s. to 68s,, though a few consumers profess to be 
still able to buy at 62s, 2d, to 68s. per ton. Northampton forge 
remain at /0s, to 73s. ; sae re forge, 69s, to 72s, 6d.; and 
orth Staffordshire and Notting’ m, 72s, to 73s, per ton, 

Steel continues in demand largely in excess of supply, and the 
Works are almost oppressed with orders for all Tenatiptionn of 
ik C and for anything 

© early delivery ore get any price they care to quote 
against fication. Billets and blooms on the-open market 
_— at £6 to £6 5s,; best Siemens ditto, £6 5s, to £6 10s.; mild 
coal bars, £8 10s, to £9; bridge-building and constructive engi- 
to Generally £9 to £9 5s.; and girders and angles, 


resisting the claims for extra siding rents. 

Barrow.—A very e volume of business is being done in the 
hematite pig iron e, and the position of the market is one 
of firmness both with makers and dealers in warrantiron. Makers 
have their order books well filled, and they are being offered more 
orders than they can undertake, as their delivery e ements are 
already insome cases behind. Mixed Bessemer num of iron 
are quoted nominally at 77s. 6d. to 80s. per ton net f.o.b., and 
warrant iron is firm at 76s, 5d. net cash sellers, 76s, 4d. buyers. 
During the week the stocks of warrants held have n 
reduced by 3750 tons, and they now total up to 225,174 tons, nae 
an increase of 49,195 tons since the beginning of the year. Muc 
satisfaction is felt in the district at the reduction of stocks, 
because they have been very much toolarge. There are forty- 
seven furnaces in blast, as compared with forty in the correspond- 
ing week of last year. Two furnaces are still on spiegel. 

Tron ore sells well, and the trade in native sorts is very satis- 
factory. Prices are firm but unchanged, and ordinary sorts are 
selling at 6d. per ton, sorts at 18s, per ton 
at mines. Spanish ores are in e su and are still quot 
at 18s, delivered at West Coast 5 sib y 

Steel makers are probably better employed, and have better 

| wp ts than ever they had. The demand for steel rails and 
or shipbuilding material is very briskly maintained, and orders 
are fully held. Prices are firm at £6 15s. per ton for heavy rails, 
and £7 17s. 6d. for ship-plates, while boiler plates are at £9 per 
ton. All sorts of steel made in this district are in full demand, 
and prospects are decidedly good for more than twelve months to 
come, 

Messrs, Vickers, Sons, and Maxim have this week despatched 
the Pacific Steam Navigation Ser steamer Ortona to Liver- 

1 on her maiden voyage, which proved very satisfactory both 
in point of speed and other conditions. She is 8000 tons dis- 
placement, and is one of the finest steamers ever put on the 
Australian trade. She is fixed to sail from London for Australia 
on the 24th of this month. Shipbuilders are very busily em- 
ployed, and are likely to remain so for a few years tocome. In 
the coal and coke trades there is much activity, and prices are 
firm and en 

Shipping at West Coast is busy. The exports last week 
were 12,760 tons of pig iron and 6069 tons of steel, being an 
increase on the corresponding week of last year of 6020 tons of 
pig iron and 125 tons of steel. The aggregate shipments of pig 
iron this year are 426,803 tons, and of steel, 411,716 tons, showing 
a decrease since the inning of the year of 13,659 tons of pig 
iron and 37,553 tons of steel. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire colliery district the pits are working 
increasingly well, the chief complaint at present being against the 
railway companies, which, it is stated, ap unable to handle the 
immense weight of traffic put upon the line. The result has been 
to cause several of the collieries to be unable to be worked to their 


ine nuts fetching from 8s, to 8s. 6d. per ton ; screen 
slack from 6s. to 6s. 6d. per ton ; pit slack from 4s. 6d. to5s, per ton. 
— —— tains former high prices at 17s, to 20s. and even 

8. per ton. 

During the week advances in house and engine coal have been 
made, the former from 6d. to ls, per ton, and the latter going up 
6d, per ton. This is the second advance since the end of Septem- 
ber, but the demand is so active that the increased quotations are 


y paid. 
The iron and steel trade tendency is still upward. Bessemer 
steel has advanced 10s. per ton during the last k ight, the quo- 
tation being now £8 5s, per ton. For Siemens steel, high carbon, 
£10 per ton; for Siemens steel, low carbon, £8 15s, per ton are 
the lowest rates quoted. These figures show an advance of 10s. 
per ton on the fortnight, and they are only applicable to orders of 
considerable magnitude, smaller requirements being 5s. per ton 
more money. 

John Brown and Company, Limited, Atlas Steel and Ironworks, 
Sheffield, have had an order placed with them by the Admiralty 
for the engines and boilers of H.M.S, Essex, a first-class cruiser of 
22,000-horse power, which is shortly to be laid down in one of the 
Government dockyards, 

The 276th Cutlers’ Feast takes Fa this—Thursday—evening. 
The Master Cutler—Mr. R. A. field, J.P., chairman of the 
Hadfield Steel Foundry Company, Limited—has as chief guest 
Lord Lansdowne, Secretary of State for War. To-morrow— 
Friday—it was for Lord Lansdowne and the principal 


last | 9650 tons in the stock of Cleveland iron, and of 1 


action | P 


ing processes, after which to proceed by special train to the 
Master Cutler’s works at Attercliffe and Tinsley, to inspect a great 
variety of manufactures associated with military, colliery, and 
other work. Lord Lansdowne, however, had to return to the 
War-office after speaking at the Feast, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE situation in all branches of trade in this district continues 
extraordinarily satisfactory. A good deal of business has been 
done in pig iron for next spring delivery. The general price at 
which business in No. 3 Cleveland G.M.B. has been done this week 
has been 69s, 9d. per ton. Where less has been taken it has been 
by second hands, and only small odd lots could be supplied. No.4 
Cleveland foundry pig iron has been sold at 68s, 3d., and grey 
forge at 66s. 9d., but as little as possible of these qualities is being 
made, seeing that No. 3 is relatively at so much better a price. 
Great difficulty continues to be experienced in getting adequate 
supplies of East Coast hematite pig iron. Never before has there 
been such a dearth of hematite pig iron in this district, and 
makers will not sell mixed numbers at less than 80s. per ton, a 

rice which makes it dearer than West Coast iron. Rubio ore has 

ee advanced to 19s. per ton delivered at wharves in this district, 
but where the delivery is to be next year 20s, must be given. 
The large shipments and the heavy coal consumption, together 
with the very small stocks held by makers, have necessitated the 
withdrawal of a considerable quantity of pig iron from the public 
warrant stores during October, Connal’s reporting a decrease of 
tons in that 
of hematite iron, there being at October 3lst a stock of 84,480 
tons of the former and 12,953 tons of the latter, there having 
been no change in the latter after the 12th of the month. 

The October exports of pig iron from the Cleveland district con- 
siderably exceeded expectations, reaching 127,237 tons, and thus 
they were the best October shipments on record, exceeding the 
revious best, which was in October, 1896, by 11,464 tons. What 
is more, there have been only three months in the history of the 
trade when the export has been larger, and then the excess was 
but small. This is all the more remarkable since there were re- 
duced deliveries to Scotland on account of the comparatively high 
prices of Cleveland iron. 

Altogether this year 1,148,521 tons of pig iron have been ex- 

rted from this district, as compared with 955,354 tons in the 
Fret ten months of last year, and 1,062,497 tons in 1897, the last 
having been the previous best on record return. No less than 
721,480 tons were sent over whereas the quantity last year 
was only 500,260 tons, and in 1897 the shipment was 592,407 tons, 
above which the export never before went. To Germany this year 
468,603 tons have — sent, whereas in the first ten months of 
last year the quantity was 263,791 tons. 

Boleckow, Vaughan, and Co., Limited, have purchased from the 
Clay Lane Iron Company their six blast furnaces. These are 
adjacent to the gigantic pig iron and steel works of the first-named 
company near Cuthbank. Of the six furnaces five are in blast, 
with an aggregate production weekly of over 3000 tons of Cleve- 
land pig iron. 

The manufactured iron and steel industries continue in a most 
prosperous condition, and there are no signs of slacker times 
approaching, but rather are there indications of increased trade, 
It is no uncommon occurrence to find consumers offering 10s. a ton 
above the regular market prices to secure early delivery. 
Producers have this week advanced bars and sheets, the former 5s., 
and the latter 7s. 6d. per ton, ud they now not only quote but 
realise £8 5s. for common iron bars, £8 15s. for best bars, £9 15s. 
for double best bars, £10 7s. 6d. for steel sheets (singles), and 
£10 2s. 6d. for steel sheets (doubles). Last week’s advances in 
other branches are fully maintained, not less than £7 17s. 6d. 
being accepted for stee — plates, and £9 2s. 6d. for steel boiler 
plates, while £7 12s. 6d. is obtained for iron and steel ship angles, 
£7 15s. for iron ship plates, and £7 10s. for packing iron. Light 
iron and steel rails have been raised to £8 net, and heavy 
steel rails are steady at £6 15s. net. Puddled iron bars have 
generally been sold at £5 10s, net at works. Founders are 
very full of work, and cannot execute their orders fast enough to 
keep pace with the demand. 

Thengh prices of new vessels are so high, orders are given out 
very freely both for British and foreign owners, and the latter are 
buying the older British steamers more extensively than ever, and 
give excellent prices for them. 

The activity in the coal trade has never been greater than it is 
at present, and it is ee equally in all branches, There 
have been periods when better prices have been realised, but none 
in which the production was so large, and in which it was so 
difficult to satisfy the requirements of consumers. Some of this 
may be attributed, as far as steam coal is concerned, to the war in 
South Africa, our Government on account of this taking larger 
supplies. Best steam coal is being sold at from lls, 6d. to 12s. 
per ton f.o.b., and smalls at 7s, 3d. to 7s, 6d. So much behind are 
some of the coalowners with the execution of their contracts, that 
they incur considerable charges for detention of steamers, Gas 

is are sold at lls, 6d., coking coals at lls, 6d, to 11s, 9d., and 
bunkers 11s, 6d. to 12s. f.o.b. Blast furnace coke is dearer, nearly 
every seller having this week put up his prices, and medium 
ualities are realising fully 22s, Do ton delivered at Teesside 
urnaces, while foundry coke is at to 25s. f.0.b, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market opened strong this week, business 
being done at prices showing a considerable advance upon those 
current at the close of last week. The market, however, subse- 
quently gave way to some extent. Business has been done in 
Scotch warrants from 71s. 1d. to 70s. 14d. cash, and 71s. 5d. to 
703. 7d. one month. Cleveland ordinary iron sold at 69s, 10d. to 
69s. 5s. cash, and 70s, 14d. to 69s. 6d. one month. Transactions 
took place in Cumberland hematite warrants from 77s, 04d. to 
76s. 4d. cash, and 77s. 5d. to 76s. 9d. one month, business being 


ed | also done in this class of iron at 76s, 44d. to 76s. 7d. for delivery 


in twenty days, The volume of speculative dealing has not been 
nearly so large as in some preceding weeks, 

The demand for Scotch hematite pigs is well maintained, and 
prices are firm, merchants quoting 82s, 6d. per ton for delivery at 
the steel works, 

Prices of Scotch makers’ iron are as follows :—Govan, f.o.b. at 
Glasgow, No. 1, 72s.; No. 3, 71s.; Monkland, No, 1, unobtainable ; 
No. 3, 72s. 6d.; Wishaw and Carnbroe, Nos. 1, 76s.; Nos. 3, 
78s. 6d.; Clyde, No, 1, 81s, 6d.; No. 3, 76s. 6d.; Gartsherrie, No. 1, 
83s.; No. 3, 77s. 6d.; Summerlee, No. 1, 84s.; No. 3, 78s. 6d.; 
Calder, No, 1, 82s.; No. 3, 77s. 6d.; Coltness, No. 1, 88s.; No. 3, 
80s.; Shotts, No. 1, 83s. 6d.; No. 3, 78s, 6d.; Glengarnock at 
Ardrossan, No. 1, 81s.; No. 3, 75s.; Eglinton at Ardrossan or 
Troon and Dalmellington at Ayr, Nos. 1, 77s. 6d.; Nos. 3, 75s.; 
Carron at Grangemouth, No. 1, 85s.; No. 3, 78s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6483 tons, compared with 3843 in the corresponding 
week of last year. 

There is a large consumption of pig iron at home, and the 
current output going fully into consumption, and considerable 
inroads also being made on stocks. The stock in Connal and 
Co.’s Glasgow stores shows a reduction this week of 2375 tons. 

There are 83 furnaces in blast in Scotland, compared with 82 at 

this time last year, and of the total 40 are producing ordinary, 39 
hematite, and four basic iron. 

The demand for manufactured iron is well maintained, and the 


arranged 
guests to visit the Cyclops Steel and Ironworks—Charles Cammell 


and Co,—to witness an armour plate being rolled and other interest- 


works are busy. Home consumers have been purchasing rather 
more freely, and prices are firm, 
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The steei trade is very active, it being very difficult to obtain 
delivery of materials in the time specified. The steel makers have 
advanced the — of boiler plates 5s. per ton, and they now 
—_ £9 5s., less 5 per cent. for delivery in the Clyde district. 

erchants report that there has been a considerable demand for 
scrap iron and steel for shipment to the United States. The con- 
tinued advance in the price of raw material and fuel is the cause of no 
little embarrassment to makers of iron and steel, especially to 
those engaged in contracts that were fixed some time ago. 

The foundries and locomotive works are all very well employed, 
most of them having work on hand that will keep them going for 
a considerable time. 

The contracts in the market for miscellaneous iron and _ steel 
goods, for various structural purposes, are very numerous. Many 
of these are due to the activity of county councils, who are en- 

simultaneously all over the country carrying out schemes 
or the improvement of the sanitary conditions of their districts. 
Gas and water schemes, sewage operations, bridge building, fenc- 
ing, and a variety of other works are proceeding at a rate which 
was never formerly experienced. To these enterprises have to be 
added the rapid development of electric lighting and power, which 
in itself is so great as to add very materially to the prevailing 
activity. 

There is a stronger tendency in the coal trade. The volume of 
business in the home department is very great. The coal masters 
of the Glasgow district raised their prices this week to the domestic 
consumer of household coals no less than 23. per 26 cwt. The 
masters have done this through the agency of a combination which 
was originally formed to defend them against unreasonable de- 
mands of workmen, and they now find it a convenient instrument 
for regulating prices to the consumer. This statement is not meant 
in any way to reflect upon coal masters. No doubt they feel that 
the state of trade justifies them in making the advance 
referred to, although no doubt it is an unusually heavy 
one. It has been the practice not to exceed ls. per ton in 
these advances at a time, but the present is a period of extra- 
ordinary pressure for delivery. In addition to this, the coal 
masters are now experiencing a good deal of difficulty as regards 
transport. Large quantities of coals are lying on railway sections, 
and cannot be got forward to their destinations. A block of this 
description has been a somewhat novel experience at this time of 
the year, and the railway companies will no doubt do their best to 
effect a clearance as ily as possible, The prices of shipping 
coals for immediate delivery are up 3d. to 6d. per ton. Main coal 
is quoted, f.o.b. at Glasgow, 93. 3d. to 9s, 6d.; steam, 10s, 3d. to 
10s. 6d.; ell and splint, 10s, 6d. to lls. per ton, The total clear- 
ances of coals at the Scottish ports in the past week show a 
decrease of several thousand tons, compared with those of the 
preceding week; but this is attributed largely to the block of 
traffic alluded to above. 

Daring the past month there has been launched from the Clyde 
shipyards new shipping amounting to 33,663 tons, compared with 
54,211 tons in October last year. The total output for the ten 
months is reported as 367,937 tons, against 341,768 tons in the 
same period of 1898. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

CoaL, and its side questions, has again become the prominent 
subject. In Cardiff all through last week there was the greatest 
excitement, and one was constantly coming in contact with coal 
buyers who could not get their requirements. One buyer protested 
to me that it was a case of coal famine ; but the real difficulty, in 
some cases that came to notice, was the price. Steam coal that has 
been fluctuating between 13s, 6d. and 14s., has gone over 16s. 6d, 
in urgent cases; and, while best samples are getting into fancy 
figures, all sorts are in sympathy. even heard one man on 
’Change express his intention to goin for Forest of Dean coal. 
As for small steam, quotations rank high. The boom, 
in fact, is a far-extending one, and, in the opinion of 
authorities, will last. First of all there is the possible strike at 
certain collieries, the war needs, the in ing requirements of 
coke manufacturers to meet steady demand of steel works, the 
improved tone of patent fuel, and the setting in of the winter 
demand for bituminous coals, Up to mid-week the strike outlook 
has been more ominous than I expected, for being in touch both 
with colliery managers and colliers, I fully anticipated that there 
would be an arrangement, and expect still there will be one at the 
last minute, which I shall hope to record before despatch of my 
_— Even if the worst should happen, and the enginemen and 
others go out, there is the maperg—a/ of getting new hands in sub- 
stitution, especially as number of the colliers are opposed to the 
strike of enginemen, and further have had an intimation from the 
Federation that colliers will have no support from the funds, as a 
strike on the colliers’ part will be illegal. 

In the western district I am glad to report that notices handed 
in at several collieries have been unconditionally withdrawn. 
These collieries are Black Rock at Pontardulais, Clydach Merthyr 
at Clydach, Llangamech Primrose at Pontardawe, Cwrt-y-Bettws 
— Glynea at Longhor, and the Harry Brothers’ pits at 

elly. 

The owners of these collieries have now been admitted into the 
Coalowners’ Association, and it is understood that the men will 
wait and see if any levelling up of wages takes place to bring them 
into line with other colliers. If not, some action may follow on 
the meeting of the Federation. The collieries at which the revolt 
of the enginemen has taken place are Ebbw Vale, Dowlais, 
Cyfarthfa, Blaenavon, Cartwright, Rhymney, Lancaster Bargoed 
Patent Nut and Bolt Collieries, Partridge, Jones, and Co., 
Tredegar ; and a few smaller. Hills, Plymouth, and other large 
steam collieries are not affected, and the principal colliery of 
Dowlais, Abercynon, is on independent lines and is working. 

The latest action taken was on Tuesday evening, when the 
Rhymney men decided to work on until Sunday, in hope of an 
arrangement. With regard to the Ebbw Vale district, it is con- 
sidered that although the enginemen are obstinate, there are still 
hopes of a settlement. On Wednesday overtures made by the 
management were being considered, and a final reply will be made 
on Thursday. This leaves only the Merthyr and Dowlais districts, 
and a few Monmouthshire workings, unaccounted for, and even 
if the enginemen remain out the week, temporary arrangements 
for substitutes will be employed. At a meeting at Dowlais on 
Tuesday night, the colliers decided to present themselves for work 
on Wednesday, and to continue working. At Vochriw the fitters 
and others decided to cease work ; but as the enginemen are 
under a five years’ agreement, work will go on. "At Bedlinog the 
same, These are important Dowlais collieries, and as this splits 
up the strikers, and it is notorious they have no funds, almost 
decides the struggle in that quarter. Cyfarthfa pits were at work 
on Wednesday in part. 

Cardiff has been shipping largely to coaling stations, and on 
contract accounts to Genoa for railways, and to other destinations, 
On one day five coal cargoes went to Gibraltar. Constant ship- 
ments of steam coal are being made to Durban and to Cape Town, 
and in one day 13,000 tons to Genoa and 5000 tons to Port Natal. 
Swansea is also very busy, and had a good average coal despatch 
last week, As regards imports, last week was the busiest on 
record, The variety shows the p ‘ous character of the port: 
Pitwood and manganese ore from France ; iron ore from Spain ; 
ame and timber, Norway ; timber, Canada; copper ore, New- 

oundland, Port Nollott, and India ; copper ore and tin, Chili and 
Peru ; copper and silver, New Caledonia ; pitch, block tin, arsenic, 
grain, from various quarters. Swansea this week is importing coal 
to South Africa, 

Mid-week on ’Change, Cardiff, it was reported that the action of 
the enginemen had increased the pressure on the coal market, and 
coalowners and others who had coal to sell could dictate ost 
their own terms, Best steam were advancing, and all other kinds 


firm. The inquiry for house coal is every day becoming keener, 
Closing prices show the een boom :—Best steam, 16s, 6d. to 
17s.; seconds, 15s. to 16s.; drys, 13s, 6d. to 14s, 6d.; best Mon- 
mouthshires for Cardiff shipment, l4s. 6d. to 15s. 6d.; seconds, 
13s. 6d. to 14s.; best small, 9s, 6d. to 103.; seconds, 8s, 6d. to 9s.; 
inferior, 7s. 6d. to 8s.; best households, 15s. to 15s. 6d.; No. 3 
Rhondda, 15s, to 15s. 6d.; brush, 13s, to 13s, 6d.; small, 10s. 9d. to 
1ls.; No, 2 Rhondda, 13s, 6d. to 133, 9d.; through, 11s.; small, 
8s, 6d. to 93, 

Swansea prices: Anthracite, 14s, 6d. to 15s.; seconds, 13s. to 
13s. 6d.; ordinary large, 11s. to 11s. 6d.; small rubbly culm, 5s. 6d. 
to 5s, 9d.; steam coals, 13s. to 15s.; seconds, lls. 6d. to 12s.; 
bunkers, 10s, to 10s. 6d.; small, 8s. 6d. to 9s. House: No. 3 
Rhondda, 14s, 6d. to1l5s.; No, 2 Rhondda, 13s, to 13s. 6d.; through, 
lls, to 11s, 6d.; small, 93. to 93. 6d., all delivered Swansea ; cash 
thirty days, less 24. 

Newport coal trade is buoyant. 

Patent fuel continues in good demand. One fine cargo of 4000 
tons left Swansea this week for Stettin. Prices remain, but if coal 
continues on the up grade, must advance. Cardiff, 13s, 6d. to 14s. ; 
Swansea, 12s. 6d. to 13s, Coke is as animated as ever, and to 
show the pressure for supplies, in addition to consignments at the 
steel works of the hills from a wide radius, quantities came in last 
week from the Cambrian to Briton Ferry. Prices at Cardiff are 
24s, to 25s.; furnace foundry, 28s. to 3ls.; and 32s. ; 
Swansea, 23s, to 24s.; furnace foundry, 25s. to 27s. 6d. 

The outlook of pitwood is brighter. Prices: 17s, to 17s. 3d., 
Cardiff ; 19s, to 19s. 6d., Swansea, 

Tron ore, Swansea: Tafna, 16s. 6d.; Rubio, 17s. 6d. Cardiff 
prices: Tafna, 15s, 9d. to 16s.; Rubio, 17s, 6d. to 17s. 9d. 

Massy cargoes of burnt ore came in this week to Swansea from 

The fact that the leading railways have decided to go in strongly 
for rails has aroused a deal of expectancy at the principal 
works ; that the time is a favourable one for buying as regards 
prices is evident enough, the difficulty will be, at the present time, 
in making prompt delivery, men being scarce and order books 
very full in many quarters. Prices have gone up 10s., and are 
likely to go higher. 

Iron and steel consignments have gone during the week to 
or Town and Buenos Ayres. Imports have been very varied. 
Old rails from Redbridge, several parcels of steel and iron scrap ; 
pig iron and tin-plates from Barrow ; pig iron from Whitehaven, 
the Groves and Steel Company, and Workington ; iron plates from 
Glasgow ; spiegeleisen to Cyfarthfa and Dowlais from Working- 
ton, and steel scrap to Swansea ; iron ore from Santander and 
Bilbao ped quantity, Swansea, in addition to 3000 tons pig, 
taking tons ore, 

Pig iron prices continue to fluctuate, and last week left off about 
6d. per ton easier in Scotch and 1d. in hematite. An advance is 
more likely than retrogading prices, seeing the price of coal, and 
the pressure of business at all iron and steel works. The Dowlais 
Cogent have got in large stocks of small coal in the event of 
trouble. Works are generally busy. Inthe Swansea Valley brisk- 
ness is the order of the day. Next week the smelting furnaces 
out for repairs at Wright, Butler, and; Co., will be ready for gas. 
Two mills at Duffryn Morriston are idle owing to a breakage. In 
the tin-plate works there is a steady increase in the quantity of 
white metal produced. The cold-roll oe at the Morris- 
ton Works are again in regular action, the hands having resumed 
at a substantial advance. Last week shipments of plates were 
large, 70,351 boxes ; quantity received from works, 58,175 boxes. 
Stocks, 197,650 boxes. Bar mills are generally busy, and the 
finished article is cleared off as soon as rolled. 

On ’Change, Swansea, mid-week, the following quotations were 
given, with the notification, as regards the plates, that makers 
are so fairly booked that, in the face of the advances in iron, 
orders could not be entered at present prices :—Glasgow pig 
warrants, 70s. 7}d., 70s. 9d., 70s, 3d. cash buyers ; Middlesbrough 
No. 3, 69s., other numbers in proportion, Hematite warrants, 
76s, 34d. for mixed numbers, f.o.b. Cumberland, according to 
warrant. Welsh hematite, 1, 2,3, 82s.6d. Welsh bars, £8 lds. 
to £9; angles, usual extras. Sheets, iron and steel, £9 lis. to 
£10. Steel rails, heavy, £7 to £7 10s.; light, £7 15s. to £8 10s, 
Bessemer steel: Tin-plate bars, £65; Siemens, £6 7s, 6d. Tin- 
plates : Bessemer steel cokes, 15s, 6d. to 15s. 9d.; Siemens, 15s, 9d. 
to 16s.; ternes, 28 by 20 C, 28s., 29s. to 32s. 6d.; best charcoal, 
15s, 9d. to 16s. 6d. Big sheets for galvanising, 6ft. by 3ft. by 30ft. 
G per ton, f.0.t., £12 10s, to £13 10s.; finished black plate, £12 to 
£12 10s, Canada, £10 to £10 2s. 6d. Block tin, e141 5s. to £141. 
S. £21 17s. 6d. Copper: Chili bars, £73 to £73 5s, Lead, 
£16 17s. 6d. Silver per oz., 26}4d. Spelter works and foundries 
are doing well. 

At Briton Ferry iron and steel and tin-plate works are brisk, 
shipping active. Moulders and patternmakers still out. At the 
Park Works, Clydach, a dispute has occurred which will come 
before the Conciliation Board, A pickler for waste was dismissed, 
and all the others in sympathy struck. 

There is a strike on at the 2ft. 9in. seam, Great Western 
Colliery Company ; offer is 1s. 8d., men demand 2s, 4d. per ton. 

An interesting gathering of the marine engineers was held at 
Cardiff last week, and the future of Cardiff as a shipbuilding 
centre predicted. 

Later.—I am able to state that the strike of enginemen at the 
Dowlais works has been settled; that Ebbw Vale, Tredegar, and 
Cyfarthfa are expected to follow suit; and that the strike is 
evidently collapsing. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALL the iron trades in this country continue wel] employed. 

ig iron is in very mses call, but is getting extremely scarce, and 
the malleable iron business is as satisfactory as at any time this 
year ; prices in all departments exhibit uncommon firmness and 
show a tendency to move upwards. Prospects are generally con- 
sidered bright, and the fact that the Silesian rolling mills have, 
without any difficulty, disposed of their output for the first 
quarter next year at M. 195 p.t., free place of consumption, shows 
how confident the feeling with regard to the future is. The hoop 
mills in the Western districts of Germany are reported to have 
resolved to reduce the rebate for different sorts of hoops from 
25 p.c. to 10 ow; but this reduction, which is equal to a rise in 
quotations of M. 7 p.t., is not at all likely to cause any falling off 
in demand, Very good accounts continue to come in from the 
engineering trades, both demand and activity being excellent. 

e business in iron ore is healthy and pretty satisfactory, 
generally ; supplies in best sorts of foreign ore continue heavy, 
— Swedish ores meet with brisk demand. 

e German coal trade is steady as before. The continued want 
of coke has led to a further rise in quotations of M. 2 p.t., pre- 
sent price being M 10°50 p.t., and, with the consumers’ consent, 
the same price has been fixed for orders previously booked for 
1900, and for those to be delivered in 1901. Deliveries of coal 
and coke in the Saar district from October 1st to October 15th, 
were 274,840 t., — 290,220 t.; in Silesia 686,890 t., against 
679,680 t.; and in the Ruhr district 1,779,820 t., against 1,801,600 t. 
for the same period last year. 

There is nothing of interest to relate concerning the Austrian 
iron industry ; pig iron is in fair request, but rather scarce, and 
the business in finished iron has continued lively so far as regards 
rails, plates, and structural material. 

The collieries in Austria-Hungary have considerable difficulty in 
satisfying the demands of their customers, and dealers see;their 
stores dwindling away without much hope of replenishing them 
in the near future, 

The tendency in an upward direction is very marked in the 
Belgian iron business, a healthy and animated sort of trade being 
done in crude and in finished iron, Government tenderings for 


railway material will take place shortly, and will help to further ip. 
crease activity in the engineering departments. 

Coal and coke are very strong in Belgium, The syndicates ha, 
taken much the same measures as in Germany with regard to the 
regulation of prices, having arranged that for contracts booked 
21f. per ton for 1900, and for those taken at 29f. per ton for | 
28f. per ton is now to be quoted ; this means a considerable aq’ 
vance, and consumers_were naturally unwilling to agree to it at 
first, but in spite of many and violent protests they have at last 
consented to the measure. 

There is a good deal of briskness noticeable in the iron 
of France, and much firmness with regard to prices hag been 
reported lately, but further advances have not taken place since 
former letters, girders and bars still standing on 280f, pt 
while for steel rails 250f. to 270f. p.t. is quoted. The finished iret 
and metal eens? is the branch of business that has been deyg 
ing most favourably in France ; in fact, it is as brisk as in German 
and that is saying a good deal. increasing requirements for 
electric and mechanical pur and the very heavy demand for 
the Exhibition next year, all tend to raise activity in the finished 
iron industry. 

The orders given out for the large iron constructions in the 
Champs Elysées, the Champ de Mars, and the Avenue des Invalides 
are very heavy. The Alexander bridge requires 7000 t, steel, 
various palaces for the Exhibition will require 38,000 t. steel and 
2000 t. iron, some smaller bridges, pavilions for foreign exhibi 
&c., require about t. iron and steel. On the whole about 
50,000 t. iron and steel have been consumed for the Exhibiti 
but this is not a large quantity when compared to the annual pro. 
duction of iron and steel in France. Last year’s total output of 
iron in France was 800,000 t., while the production in steel 
amounted on 1,138,000 t. The requirements for the Exhibition 
are, accordingly, only about 24 p.c. of the annual output, 
But then, in connection with the Exhibition, numerous and 
heavy orders were given out for railway material, &c., as 
the railway lines in and near Paris had to be improved and 
extended, in order to be able to do the increasing trattic at the 
time of the Exhibition. Thus the extension of the lines of the 
Compagnie d’Orléans to the Quai d'Orsay, and the building of 
an end station there required 16,000 t., the building of the 
underground railway in Paris 4000 t., and the new buildings of 
the Compagnie de l'Ouest required 10,000 t. The hitherto some. 
what incomplete tramway lines of the Seine department are goi 
to be enlarged and improved, and the Paris Omnibus Compan 
has been ordering a good number of new carriages, so there is 
plenty of work secured in all Hy grag of the iron industry, 
and the shops and factories will have to be extra busy for 
next few months. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal: Market is in rather an excited state, and prices 
have considerab!y advanced. House coal in good demand ; prices 
firm, with a strong upward tendency. Steel and ironworks are 
very full of orders, and prices for rails have gone up. ‘Tin and 
copper are both slightly easier. Exports for week ending October 
28th were :—Coal: Foreign, 68,485 tons; and coastwise, 17,423 
tons. Imports for week ending October 31st were: Iron ore, 
9180 tons ; pig iron, 400 tons ; manganese, 740 tons ; scrap, 385 
tons; cement, 350 tons; pitwood, 3660 loads; one cargo of 
pit props and one of deals, 

Coal: Best steam, lis, to 15s. 6d.; seconds, 14s, 6d. to 
14s, 9d.; house coal, best, 13s, 6d, to 14s.; dock screenings, 9s, 6d.; 
colliery small, 8s. 9d. to 9s.; smiths’ coal, 9s, Pig iron: Scotch 
warrants, 70s. 9}d.; hematite warrants, 46s, 9d. f.o.b. Cumber- 
land ; Middlesbrough, No. 3, 69s. 6d. prompt. Iron ore: Rubio, 
17s. 6d. to 18s.; Tafna, 16s, to 16s. 6d. Steel: Rails—heavy sec. 
tions—£7 to £7 10s.; light do., £7 15s. to £8 10s. f.o.b.; 
mer steel tin-plate bars, £6 5s.; Siemens steel tin-plate bars, 
£6 5s., all delivered in the district cash. Tin-plates: Bessemer 
steel, coke, 15s. 6d. to 15s. 9d.; Siemens—coke finish—l5s, 9d. to 
16s. Pitwood: 18s. London Exchange Telegram: Copper, 
£72 12s. 6d.; Straits tin, £141 10s, Freights rather easier. 


AMERICAN NOTES, 


(From our own Correspondent.) 
New York, October 25th. 

THE developments during the past few days throughout the 
country, indicate an increase in consumptive requirements of iron 
and steel rather than decrease, A great many orders have been 
placed for hydraulic, textile, moulding mills, and blast furnace 
machinery, and other kinds of machinery. Machinery makers 
generally state that they are being crowded with inquiries for 
machinery that will overtax their capacity for an indefinite period. 
The latter quotations show that prices are being advanced two 
reasons ; first, the increase in price of raw material, and secondly, 
increase in demand for mechanical appliances, The railroad com- 
panies have begun within a few days to place heavy orders for 
steel rails. The business for the past week amounted somewhere 
between 250 and 350 thousand tons. The pig iron market is quiet, 
but would be extremely active if sealed tate to be had, Fur- 
naces are sold up everywhere, and despite that fact, managers are 
receiving offers for delivery next summer, and some as late as next 
fall. Quotations are at the top notch, and will very likely remain 
there. A week or two ago it was thought there were signs of a 
reaction, but the latest developments from interior sources is to the 
effect that requirements are increasing rather than declining. 
Work is extremely active at Pittsburgh, Wheeling, Cleveland, 
Chicago, and at all other interior points, Enterprises are coming 
to the front which will call for en quantities of iron and steel, but 
it is impossible to see where supp ies will come from in time, Rail- 
road requirements, from rails 


own to cars and track material, are 
very heavy, and it is probable there will be an advance for all these 
materials, | Locomotive builders continue to be large buyers. 
The demand for mining machinery is quite active, and all works 
are receiving inquiries for more material for delivery between 
now and next April than it is possible for them to deliver. 


BoILer EXPLOSION IN SHEFFIELD.—A disastrous boiler explo- 
sion occurred at the Don Cutlery Works, Sheffield—Southern and 
Richardson—on Wednesday morning. Some 200 men are eng’ 
at the works, and at the time of ‘the calamity about 160 people 
were working in the block of buildings at the base of which the 
boiler was fixed. About half-past nine Harry Dickinson, the care- 
taker to the firm, observed something unusual about the boiler, 
and called the attention of a grinder named Abbott, who was 
familiar with the construction of the boiler, it having been part 
his duty to clean it out at intervals, An apparent leakage from 
one of the fire-boxes caused Abbott uneasiness, and when proceed- 
ing to the rear of the boiler to discover the cause, there was & 
terrific explosion, One of the fire-boxes was blown out at the 
front of the boiler, while at the rear the brickwork covering the 
flues was carried away and blown into the goffing and stampin 
shop. The premises in this quarter were instantly wrecked, a0 
it was some time before the grave results of the accident could 
be ascertained. It was afterwards ascertained that three men 
and a youth had been killed outright, and two others, out of five 
injured, died soon after admission to the infirmary. A new engine 
was being fixed in a pit close to the flue holes of the boiler, and 
had work been going on at the time, there is little doubt that the 
whole of the men there would have been killed. The cause of the 
explosion is not yet known, but the circumstances are undergoing 
investigation. The boiler had been working about two hours when 
the explosion occurred, 
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AUSTRALIAN QUICKSILVER. 


ovaH quicksilver has not hitherto occupied 
js a minor position among the metals of 
New South Wales, there are indications that in 
the near future it will be found one of the most 
valuable of the numerous metallic products of the 
Colony. The presence of native mercury, or quick- 
silver, in New South Wales was ascertained so far 
back as 1841, when the Rev. W. B, Clarke, the 
well-known Australian eo, received a sample 
from acreek on the Cudgegong River, an aurife- 
rous stream rising in the Australian Alps and flow- 
ing through @ portion of the western goldfields of 
the Colony. Cinnabar had previously been found 
in the same locality, It has also been discovered 
in a few other places, but although Mr. Clarke, 
with a view to stimulating systematic search for 
the metal, published a popular description of the 
ores of mercury, little or nothing further was 
done. In later years mercury, in the form of 
cinnabar, was found at Bingara, where there are 
several diamond mines ; in the vicinity of the 
Solferino goldfield ; and at Cooma at the entrance 
of the New South Wales snow country where 
the assays of ore yielded 25 per cent. of quick- 
silver. The richest deposits have, however, been 
discovered near Yulgilbar, in the Clarence 
River district, one of the most fertile and beautiful 
in Australia, sugar cultivation being a staple indus- 
try. Some four years ago prospecting was carried 
on in the hope of finding a payable quicksilver 
deposit, and the New South Wales Department 
of Mines despatched its mineralogist, Mr. J. E. 
Carne, to inspect and report upon the workings, 
with the result that that gentleman, after a most 
careful examination, recommended that « portion 
of the Government prospecting vote be devoted 
to assisting the prospectors in their search for the 
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name address communicating party are 
printed in italics. 


20th October, 1899. 
20,959. Ciutcu for Cycies and Motors, C. E. Challis, 
London, 
20,960. Cuurn, J. N. bien London. 
20,961. INTERNAL Combustion J. Bibby, jun., 
20,962. FLuip-pressuRg Encinz, J. Bibby, jun., Liver- 


pool. 
a eae Seat, F. W. Goulton and A. J. Keeler, 
n. 


ndaon. 
20,964. Atmanacs, 8. C. Shaw, Manchester. 
or CoLLAPsIBLE Szats, C. Miles, 
to! 


20,966. Brakes for Motor Venicies, H. A. Lamplugh, 
Birmingham, 

20,967. Bap Taste, J. H. Harrison and C. Grayson, 
Ipswich. 

20,968. Licutwinc Cork Extractor, J. E. Morris, 
Nottingham. 

20,969. Row-Locks for Boats, A. Livie, Dundee. 

20,970. Lapixs, R. Tonge, Disley, Cheshire. 

20,971. Ts BLEs, D. Christie, Glasgow. 

20,972. Recoverine Tin from Tin Scrap, T. Twynam, 
Egham. 

20,973 Sounpinc Device, W. B. Barker and J. P. 
Davies, liverpool. 

20,974. Coucngs for on Boarp Suir, T. Christie, 


20 975, Bao for Contarnine Asugs, C. de Gruchy, jun , 
20,976. Tine InFLator for G. Wiltshire, Liver- 
20077, Waste for Simvxs, J. Williamson, 
20,978. Corton into Macuines, J. H. Lord, 


lode which wassuspected toexist, and, if ful, 
to ascertain whether or not the deposits would 
eventually become payable. Since then consider- 
able developments have been made, and six 
distinct shafts have been put down on three 

lel lodes, Several tons of the ore from these 
oe have been brought to es and quanti- 
ties of it distributed among the various Govern- 
ment departments for examination and testing 
purposes. The ore is expected to yield from 3 to 
5 per cent. of mercury, and it has been ascer- 
tained that the ‘‘spent” ore contains gold and 
silver. The area of the ground examined by the 
Government geologist is about 120 acres, but it is 
believed that with the progress of prospecting 
operations other lodes, more or less rich, will be 
found. A further examination of the locality is 
being made by the Government geologist, and his 
opinionis being anxiously awaited. He hasdefinitely 
ascertained the existence of three distinct parallel 
lodes, the first discoverd in the Colony, and im- 
proving as they go down. When the quicksilver 
mining industry is fairly established, a large popula- 
tion will be attracted to this part of the Colony, 
which has been for many years portion of an im- 
mense pastoral property, and but little known. 
Machinery is being erected, and a preliminary test- 
ing of about 1000 tons of ore will be made. 
Should the results prove satisfactory the New 
South Wales quicksilver trade will become revolu- 
tionised, as the poorest assays show the ore to be 
richer than those of the American and Spanish 


20,979. GLoves, K. Browne, Manchester. 

— Rim Brake, T. J. Parry, Woodford Bridge, 
USSEX. 

20,981. Prxumatic and CusHion Tires, W. B. Arm- 
strong, Great Grimsby. 

20,982. Moutpino Saips’ Butwarks, J. H. Bell, Glas- 


gow. 
20,983. for Etxcraic Traction, W. Wood, 
Bristol. 
gn Pap for Suoxs of Antmats, A. Buer, Birming- 


am, 

20,985. Consrructinc Tramway Liygs, J. Johnson, 
Manchester. 

20,986. Strorace Bartreriges, W. W. Hanscom and A. 
Hough, Manchester. 

20,987. ComprnaTIoN Rim and Trre Bragy, T. Fittaway, 
Birmingham. 

Burnisuer for Boots, A. Gray, 


20,980. VaLocirapss, F, Westwood, Yardley, Worcester- 
2020,” for Gotrixc Toors, H. Dickson, 
20,991. Constructine Venicves, J. A. and E. D. Barr, 
20,992. J. F. and J. W. Cooper, 
20,998. Daavont Gaver, T. Hawkins and F. 8. Guy, 
20,994. ‘Vamicims, A, Thiels and F, J. Henningsmeyer, 
20,995. ‘Exatwefor Roap H. F.R. Engelhardt, 
20,006. Mirre Gurpes, A. Jones, 


ndon. 
20,997. Propucinc New Corourinc Martrers, J. Y. 
Tah —(The Radi 


mines, They will also encourage the search for 
other cinnabar deposits, which, there is every 
reason for believing, are morenumerous and richer 
thang H d. The value of the discovery 
in connection with the colonial gold-mining indus- 
try can hardly be over-estimated. It simply 
means that the work of gold production will be- 
come enormously stimulated, thereby greatly 
increasing the already large auriferous output of 
the Colony.—Journal of the Society of Arts. 


LAUNCHES AND TRIAL TRIPS. 


steel cargo bys Laxe- 
raags Engineering an ipbuilding Com 2 
Bergen ; to the order of, D. W. inden : 
dimensions, 235ft., 32ft., 15ft. 8in.; engines, 
triple - expansion, indicated horse-power ; 
trial trip, October 26th, 104 knots. 

ARECHONDS, ‘single-deck steel screw steamer ; 
built by, Craig, Taylor, and Co.; to the order of, 
Mr, Antonio Uribe; dimensions, 299ft., 43ft., 
2lft. 3in.; engines, triple-expansion, 2lin., 35in., 
and 57in., by 39in., pressure, 160 1b.; constructed 
by, John Dickinson and Son, Limited ; trial trip, 
October 24th ; 10} knots, 

HEEMSKERK, steam trawler; built by, Coch- 
rane and Cooper, Limited ; to the order of, Van 
Viuit and Co., of Yminden ; dimensions, 
1lbft, 4in,, 21ft. 6in., 11ft. 6in.; engines, triple- 
expansion, 13in., 2lin., and 34in., by 24in., pres- 
sure, 1801b.; constructed by, Sir C. Furness, 
Westgarth, and Co.; launch, October 2Ist. 

Batt, steel screw steamer; built by, Bow, 
McLachlan, and Co,; tothe order of, Stoomvart 
Maatschappij, Nederland ; dimensions, 322ft., 
44ft., 23ft.; engines, triple-expansion, 23in., 38in., 
and 62in., b 42in., pressure, 1801b., Howden’s 
— trial trip, ber 25th, 10°8 knots. 

ANSIZVA ; built by, Hall, Russell, and Co. 
Limited ; to the order of, John T, Kennie, Sons, 

Co.; dimensions, 342ft., 41ft., 28ft.; to 
carry, 70 first and second - class ngers ; 
ines, tri ole-expansion, 25hin., in., and 
cane by 4bin. ; trial trip, October 24th; 14 


CLUMBERHALL, single-deck steamer ; built b 
are Shipbuilding and Dry Dock Company, 
agg ; to the order of, The West Hartlepool 
a m Navigation Company, Limited; dimen- 

ons, 352ft., 48ft., 27ft. 9in.; engines, triple-ex- 
Pansion, 24in., 39in., 66in., by 45in, stroke, 
Pressure 1601b.; constructed by, Thomas Richard- 
kare Sons, Limited ; trial trip, October 31st ; 


TRADE AND BUSINESS ANNOUNCEMENTS.—W. 
- Bannister and Co, have just acquired 
Premises in High-street, Crawley, near the level 
Crossing, where they intend to supply motor 
rey petrol, &c.—Alfred Williams and 
hen ydraulic engineers, &c,, announce that the 
if. ag eir business to 814, Old Ford. 
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Anilin and Soda Fabrik, 
Germany.) 


20,998. Rartway Tres, F. A. Clarkson, London. 

20,999. Stoprinc Motor Cars, A. Hallett and The 
Endurance Motor Company, Limited, London. 

21,000. C. D. Bogle, London. 

21,001. Carsonrc Acip Gas Generators, W. H. Dance, 


London. 
Core of Mance in Cats, &., W. H. Webb, 


21,003. Cycie Riu Braxg, F. J. Abbott, London. 
21,004. Garrers, N. Tuczek, London. 
21,005. Supptyinc Pararrin to Lamps, G. Wallin, 


mdon. 
21,006. Tap T. Moody, London. 
21,007. Tosacco Poucuses, A. T. Raworth and 
C. J. Peel, London. 
21,008. Rutgers, A. J. Boult.—(F. Bourdeil, France. 
21,009. Cuiampine Strips, L. Nico! 


London. 
21,010. Ciampino Srrips, &c., L. Nicolai, 


mdon. 
21,011. Braxgs for J. R. Trigwell, London. 
21,012. Dratvine Gear for F. Ishéy, London. 
21,013. Marcu Cass, J. Késter, London. 
21,014. Tires for the of Cycizs, W. B. Morris, 


ndon. 
21,015. Manvusoripr Hoipgr for the Ugs of Typr- 
WRITERS, J. Jerabek, London. 
21,016. Prorgctine Suips’ F. Hacking, 


mdon. 

21,017. Hgatinc Apparatus, W. P. Thompson.—( W. 
Piepmeyer and A. Karst, pat 

21,018. Macuinges, W. Mannering and 
W. P. Barnard, London. 

21,019. ApPaRaTus, I. Timar, 
London. 

21,020. Incanpescent Licnt Burner, J. Szilasi and 8. 
Bernauer, Live: 

21,021. Roors for Bur_p1nos, G. W. Darvall, London. 

21,022. Spinninc Frames, H. H. Lake.—(G. Raet:, 


Italy.) 

21,028. Buinps, J. 8. Webb, London. 

21,024. Inoninc Macutngs, G. B. Blac’ London. 

21,025. INTERNAL ComBusTION E. C. Black- 
stone, and F. and E. Carter, London. 

21,026. Passznorr Steamers and Suips, A. Angstrom, 
London. 

21,027. Brake Mercwanism for Cycixs, J. Conway, 

London. 

21,028. Foipine Sgats, E. Wright, London. 

21,029. CoLourtnc Matters for J. Y. Johnson. 


ndon. 

21,082. Ear Trumpet, J. Cohn, sen., London. 

21,088. Stzam Traps, N. N. Haigh, London. 

21,084. Counters, C. Josephs, London. 

21,085. ManuracTuRE of ACETYLENE, C. Kellner, 
London. 

21,086. Lirg-puoys, C. C, A. E. Wiese and C. F. M. 
Groschner, London. 

LIGHT-REFRACTING Screen, 8S. B. Apostoloff, 


mdon. 
21,088. Lirtinc VaLves for Enorngs, R. H. Mantel, 
London. 


21st October, 1899. 
21,089. Support for Carrier Cycts, E. A. Stretton, 


elten 

21,040. Castors for Furniture, &c., A. D. Cock, 
Exeter. 

21,041. Dryrnc Wer Mareriars, A. B. Lennox, 
Newcastle-on-Tyne. 

21,042. Gas Burners for Cooxine, A. J. Billing, 
London. 

21,048. Pockrt-knives, T. H. Gibbins and J. C. 
Powell, Sheffield. 


21.044, Massace Appiiances, A. Deane, London. 
21,045. Smoxinc Pipzs, C. B. Winzer, Stoke-on- 


Trent. 
21 for T. and C. H. Deakin, 


21,047. Sewina Macutnes for Hat Liyinos, F. W. 
Cheetham, Manc’ r. 

21,048. Trap for Vermin, J. A. Comben and C. J. 
Samways, Birmingham. 

21,049. Cuanaz Gear for Motor Cars, A. R. Bellamy, 


‘anchester. 
21,050. Gas and Ort Morors, A. R. Bellamy, Man- 
chester. 


21,051. Loopinc to Curtains, J. Kynaston, 
Liverpool. 

21,052. Pipes, A. and L. Meyers and F. R. Baker, 
Birmingham. 

21.058. Fixtnc Tires to Rims, A. Godfray, St. Andrews, 
Guernsey. 

21,054. Lamp, G. E. Cutland and E. G. Bryant, 


(The Babcock and Wilcox Company, United States ) 
21,057. Toot Manuracrurg, H. Eckardt, 


Berlin. 
TRANsPoRTING Sick Pgrsoxs, B. Holterhoff, 


n. 

21,059. Sappies, G. H. Richmond and J. Crowther, 
Manchester. 

21,060. Grips for Gymnastic Exercisers, C. Webb 
and Son, Limiced, Birmingham. 

21,061. Wgavino Apparatus, S. Fletcher, Manchester. 

21,062. Automatic CoupLines for Raitway Wacons, 
F. Wallis, London. 

21,063. Pai TzRN or SampLe Books, G. Oulton, Liver- 


pool, 

21,064. Inpicators for Sutps’ Logs, A. Berry and 
E. G. Nockles, Newcastle-on-Tyne. 

21,065. Covers of Sxips’ Hatcues, W. M. Webster, 
Newcastle-on-Tyne. 

21,066. Carriers for Ciuss, H. H. Perkes, 
London. 

21,067. Sranp for Bicycies, J. Howard, 
London. 

21,068. CasuH Reoister, G. Barker.—({7. H. Blair, 
United States.) 

OpgraTINnG Raitway Sienss, G. Mutlow, Bir- 


21,070. CoLourtxe Desiens on Woon, F. M. Zeluti and 
J. Denholm, Liverpool. 
21,071. Srrercuine ArTicies of E. Biddle, 


mdon. 
21,072. A Toy, E. P. Lehmann, London, 
21,073. Crapizs, J. 8. Lovell.—(L. Dijfre, France.) 
21,074. Process of Tanninc Skins, H. B. Burnell, 


mdon. 
21,075. Wrapper for Lerrers, G. H. J. Gillard, 


on. 
21,076. E.ecrric Certs, B. Willeox.—(The Columbus 
Blectricititsgesellschast, Gesellschaft mit beschrinkter 


Haftung, Germany.) 

21,077. the L. Honoré and Cie., 
London. 

21,078. Movinc Loom Suutries, L. Honoré and Cie, 


on. 
21,079. Inpicators for R. C. J. 
Sutherfand, London. 

Presses for Trousers and Ciorn, W. H. Swain, 
mdon. 

21,081. Hanpuegs for Toots, L. Grote, London. 

21,082. Crncurr Breakers, G. Wright, London. 

Execrric Motors, H. P. Davis and G. Wright, 
mdon. 

21,084. MAGNETICALLY-OPERATED Lamps, H. Mandt, 
mdon. 

21,085. Penciis, R. R. Rakestraw, London. 

21,086. Gas Burner, P. Noétl, London. 

21 Makino ARTIFICIAL Freres, H. K. Tompkins, 
ndon, 

21,088. Corrar or Kzzrsr, J. Gemmell, London. 

21,089. Burners for Cooxine Apparatus, G. Heiner, 


on. 
21,090. Dyzinc Macurng, O. Gruhne, London. 
Maxine Pocket Casgs, 8. Timings, Birming- 


21,092. Burrers for Ramway Cars, A. E. Mi 
organ, 
ArtiFici1at Toota Crowns, H. D. Justi, 
le 
21,094. ArracHMents for Warp Bgams, A. Tourtellier, 
mdon. 
21,095. SappLe Support, H. P. Scott and W. C. Feld, 


London. 
28rd October, 1899. 


21,096. Macaztne Cameras, F. H. 
Alston and The Birmingham Photographic Com- 


— Photographic Company, Limited, Bir- 

ming! 

21,008. PHorocrapHic Cameras, F. H. Alston and 
The Birmingham Photographic Company, Limited, 
Birmingham. 

21,099. Pin and Crip Comstnep, J. Lewis and The 
Birmingham Photographic Company, Limited, Bir- 
ming! 

21,100. AceTyLEens Gas Lamps, J. Lea, jun., Birming- 


ham. 

21,101. Untversat Patent Seat, C. E. Orrell, Alsager, 
near Stoke-on-Trent. 

21,102. Srgam Generators, P. Cornish, Leytonstone, 
Essex. 

21,103. Supports or Rests for Fire-rrows, J. W. Hall, 

eighley. 

21,104. Macuines, I. Bailey and I. H. 
Wright, Keighley. 

21,105. AppLiances for Cans, G. C. Place, 

lax. 
21,106. Wares for J. Aylward, 


ventry. 
21,107. Esgctina of BREECH - LOADING 
Smat-arms, W. Baker, Birming! 
=. War ‘ATION Game, H. E. Hartley, 


21,109. INDIA-RUBBER, C. O. Weber and I. Franken- 
, Manc! 
21,110. Mugs and Twiners, J. Moorhouse, 
Hones I. Fisher and @. A. Robinso’ 
Manchester 


21,112. FILTERING Liquips, F. T. Bond, Gloucester. 
Fastentnes for Corsets, &c., H. Macauley, 


iw. 
21,114. Stiver Cans, W. Rees, Dundee. 
21,115. Castine HEADERS on Rotts, R. B. and J. 
Tennent, Glasgow. 
Pump Cyuinpers, E. Wendt, 


21,117. Raxoxs, J. Schalk, London. 

for Roastinc Corrger, M. Schindorff, 
on. 

21,119. Hetmers, W. Barnard, London. 

21,120, BorrLe - WASHING Trays, J. R. Lofthouse, 


ndon. 
21,121. Wueezs, J. R. Lofthouse, London. 
21,122. Ratstne Macurygs, J. D. Tomlinson and E. T. 


Lo anch 4 
21,123. Drivine Gear for VeLocipepgs, A. E. Heap, 
° , W. Bown, and H. Green, Birmingham. 
21,124. Srgzam Motor Carriace, V. Papp and F. 
Becher, London, 
21,125, KrrcHEener and Boruer, G.and G. H. Chambers, 


mn. 
21,126. Macuine Gun and Carriace, W. H. FitzGerald,. 


ion. 

21,127. Takina ANIMATED PHotocrapss, H. Dickinson, 
London. 

21, “owl FREE-WHEEL Gear for Cycizs, T. S. James, 


mdon. 
21,129. CanrriruGcaL Separators, O. Ohlsson, London. 
21,180. Apparatus for CasTiInc WHEELS, C. 
Londor 


21,131. Psxzumatic Tings, M. M. Dessau and The 
Wapshare Tube Company, Limited, London. 

21,182. Atracument for Hat Cocxapgs, A. G. Randall 
and F. J. Balls, London. 

21,188. Srroroscorgs, M. Oberlaender, London. 

21,184, InsuLaTING MaTeriAt, M, Frank, London. 

21,185. Sappizs for Horses, J. 8. Wood, London. 

21,136. Motors, G. R. Steward, London. 

21,187. ALUMINIUM ALLoys, W. A. McAdams and D. 
D. Book, London. 

21,188. AMIDONAPHTHOL Acip, H. E. New- 
ton.—(The Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

21,189. BLow-ptpgs, F. Speidel, London. 

21,140. Stakes for Picxerinc Horses, R. F. Glyn, 
London. 

21,141. Preventinc H. W. Gabbett- 
Fairfax and H. le N. Foster, London. 

21,142. SypHon Apparatos, H. J. B. Thiroux, London. 

21,143. Drivinc Gear for Cyvcies, F. W. Schroeder, 
J. H. Brodie, and P. W. Moran, London. 

21,144. Car Couptinos, H.J. Marks, London. 

21,145. JEweLLeRy Mountinos, A. A. Boismaure, 


London. 

21,146. Vatve Gearinc for Enoines, J. W. 
Mackenzie._({R. Kron, Germany.) 

21,147. Device for Opzninc Cans, J. D. Player, 


London, 

21,148. Macutyery for Mives, W. P. 
Thompson.—(P. B. Leroy and P. M. Cornu, France.) 

21,149. Nirrocgnovs Foop, W. P. Thompson —(IV. 
Lehrke, Germany.) 

21,150. Prayinc Gor with a Carrive Batt, R. G. R. 
Eden and W. H. th, London. 

21,151. Locxina Devices for Winpows, W. Athert n, 
Liverpool. 

21,152. Screw Srapves, W. F. Schall, London. 

21,158. Games, H. Stansfield, London. 

21,154. OscitLaTine VaLvE Motion, L. Szekelyhidy, 


ndon. 

21,155. Cotountnec Matrers, C. D. Abel.—( The Actien- 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

21,156. StoprERine Bort es, W. Pirrie, London. 

21,157. IntgRNaL ComBusTion Morors, A. J. Boult.— 
(La Société Boulez, Metraud, and Luc, and 7. Preston, 
France 

21,158. Automatic for ComMPRESSORS, 
A. J. Boult.—(N. A. Christensen, United States ) 

21,159. Couptines for Venicies, W. J. Wolverton, 
London. 

21,160. Rerricgratine Apparatus, A. J. Boult.—(C. 
Krausse, Germany.) 

21,161. Marcu Hotpers, M. Hanus, London. 

21,162. Rewperinc Faprics Ponctrure-proor, A. 
Boyeaux, L. F. Humbert, and A. Sanlaville, 
London. 

21,163. StRarninc Paper Putp, J. Wilson, London. 


24th October, 1899, 
21,164. Kerries, A, Taylor, London. 
21,165. STaMP-CANCELLING Macuives, J. E. Wright, 
Kingston-on-Thames. 
21,166. Mitkinc Macutnrs, C. C. Bundy, Kingston-on- 


es. 
Sappixs for Bicycres, H. Davies, Barry, 


organ. 

21,168. MgraL-puncHING Macuryg, 8. R. Randle and 
H. A. Goff, London. 

21,169. Lirg-BE LT, I. Steiner, London. 

21,170. ReauLators for Borruss, A. S. Cart- 

ht, Eirmingham. 

21,171. A New Toy, C. H. Sutton, Birmingham. 

21,172. Friction CLutcues, D. Bridge, Manchester. 

21,173. Cranks for Sawrnc Macuings, G. and J. T. 
Pickles, Halifax. 

21,174. Wixpinc Toreap, R. F. and J. Alexander and 
Co., Ltd., and J. Mackie, Glasgow. 

21,175. PREPAYMENT ATTACHMENTS for Merers, A. G. 
Brookes.—{The New Haven Novelty Machine Com- 
pany, United States.) 

21,176. Storpers of Drinxine J. D. Fawcett, 
Sheffield. 

21,177. Dust-proor Key, C. C. Winstanley, Romford, 


21,178. MepicaL Wrapper or M. Koslowsky, 
Manchester. 
a 79. SMOKE-PREVENTING APPARATUS, G. M. Pettigrew, 


lasgow . 
21,180. Brakes for Bicycres, &c., W. Appleby, Man- 


chester. 

21,181. Axtes, W. Smith, W. Radford, and A. E. Tom- 
linson, Coventry. 

21,182. Motor Mecuanisas, N. Goodier and T. Pollitt, 
Liverpool. 

21,188. HxHaustine VaLve for Tins, A. E. Whitaker, 
Nottingham. 

21,184. AppLiances for Jumpine, W. B. Kelly, 
London. 

21,185. PreszRvinc Natural Sunstances, M. Dumas, 
London. 

21,186. Hats, H. Bubak, London. 

Pygvumatic Trees, R. A. Hall, Newcastle-on- 

e. 

21,188. Frez Wuext, A. T. Shellard and H. Burrows, 
Coventry. 

21,189. Drivinc Cuarns, H. Renold, Manchester. 

21,190. Winpow Fasteners, J. Bryce, 

21,191. AceTYLENE Gas LAMPLIGHTING TorcH, J.Mowat, 
Helensburgh. 

21,192. CLOTH-MERCERISING Apparatus, F. Cochrane, 
Manchester. 

Sreriuisinc J. Flockhart and J. Shaw, 

ow. 

21,194. AuromaTic MECHANICAL ALaRms, J. W. Boyce, 

Cheltenham. 


21,195. Pennotper, F. C. Edgar, Bristol. 
21,196. Frxinc BrusH Heaps to Hanpugs, G. Mitchell, 


21,197. Driving of Toys, K. Bub, 
Halifax. 


21,198. Musica InstrumENts, E. Gable, London. 
Szcurine the Lins of ScutriEs, C. Spetch, 


21,200. IncanpEscence Gas Burners, J. Jackson, 
Friction Ciutcues, F. W. Mann, 
21 Fenper for Tramcars, W. Mack, 
21 — Mans for Looms, J. T. Hardaker, 
21,204. “Wine Marts for Looms, J. A. Greenwood, 

Bradford. 


0 
21,205. Wrencues, F. Kettler, Berlin. 
21,206. PHorocrapHic Camera S.iipgs, H. Major, 


London. 

21 Bearer for Printine Macurnes, W. H. Clegg, 

ey. 

21,208. HorsgsHor, E. T. Whitelow.—{B. Wesselmann, 
Germany.) 

21 Stream Pressure, W. Ripper, 

effie 
Szrrine Points of Tram Lings, G. Barker, 


mdon. 
21,211. Saw Frames, T. Pawson, London. 
— Fire Tonos, G. W. Churcher, Waltham, 


ampshire. 

21 noe Furnaces, W. A. Kineman and W. H. Hartley, 
mdon. 

21,214. Woopzn Fite Harts or Hanpxgs, L. Grote, 


London. 
21,215. Rotary Enorngs, W. A. Kineman, London. 
21,216. RerricERaTors, W. Cooke, London. 
21,217. Cussion for Backs of Cuarrs, G. C. Whadcoat, 


London. 
Means for PRoPELLING VEHIcLE#s, J. W. Walters, 

mnaon. 
21,219. Execrric Cut-outs and Swircuss, J. Sachs, 

ndon. 
21,220. Composition for the Porgs of Woon, J. 


Gibbs, London. 
21,221. Brarpine Macuinzs, A. Bottenberg, Barmen, 


Dave 
the 
d at 
Bournemouth. 
21,055. Bicyctes, W. Johnston, Belfast. 
21,056. Forcep Dravcnt System, W. Fairweather.— 
ne 
= 
; 
pany, 
21,097, Laps, F. H. Alston and The 
21,080. Matrers, J. Y. Johnson.—(The 
4 Badische Anilin and oda Fabrik, Germany.) 
q 21,081. Apparatus for InrusING E. 
Germangy 
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. Provector Arc Lamp, C. Oliver, Plumstead. 

21 FREE-WHEEL Mecuanism for W. E. 
Poole, Birmingham. 

21,224. Iron Oxipgs, H. J. Haddan.—(4. 
8. Ramage, United States ) 

21,225. Srgerinc Apparatus for Boats, H. J. Haddan. 
Lehman, United States.) 

21,226. Preumatic Hammers, B. E. Tilden and R. 
Burns, London. 

21,227. Preumatic Hammers, J. Boyer, London. 

1 228. CLOTH-MEASURING Macuings, S. Jensen, 
Kingston. on-Thames. 

21,229. DRILLING H. Staplomann, Kingston- 

on-Thames. 

21,230. Coupuinas, C. A. Bailey and G. W. 
Ntev ens, London. 

21,231. Porato PLanrsrs, C. Honson, London. 

21,932. Recetvers for L. A. Jacobson, 
London. 

PaPeR-coaTinc Macaings, W. H. Waldron, 


London. 
21,234. Bianks for Envetopgs, F. E. Munn, 
ndon. 
21, Straps for Garters, JB. Wilkins, 


on. 

2) Graras for Borters, J. Reagan, 
Lond 

21,237. of Perroratixnc Btocxs, W. 
P. Thompson. — (The Hernadthaler Ungarische 
Bisenindustrie Actien Gesellschast, Austria-Hungary.) 

21,238. MakINe W. P. Thompson.—{Koch and 
Palm, Germa: 

P. Thompson.—({Koch and Palm, 

21,240. Macaixg, W. P. Thompson.—(C. &. 
Yarnell, United States ) 

21,241. Firms, W. P. Thompson.—(4. W. McCurdy, 
United States.) 

21,242. Cameras, W. P. Thompson.—(4. W. McCurdy, 
United States.) 

21,243. Firms, W. P. Thompson.—_(4. W. MeCurdy, 
United States.) 

21,244. Convertina Rorary Morton, W. G. Freeman, 
London. 

21,245. Scares for Porposss, T. Fenn, 
Liverpool. 

21,246. aga for Cameras, P. and E. F. Wallis, 
Mancheste: 

for Weartnc AppaRkL, J. Stock, 

ndon. 

21,248. IncanpEscent Ecxcrric Lamp, W. R. Lambert, 
London. 

21,249. BREECH-LOADING SMALL-aRMs, J. L. Copping 
and G. D. Treecs, London. 

21,250. Incanpgscenck Or. Lamps, J. C. C. Read, 


mdon. 
21, Apparatus, P. Bonnamy, 


21,358 Rocks, J. Lacroix, London. 
253. Trre CovERINGS for "E. M. H. Klein, 

21,254. Luspricators, G. A. Burwell, London. 

21,255. Soar Hotpgrs, J. M. Rauhoff, London. 

21,256. Frre-gscapss, F. J. Glaser, London 

21, 257. Swimminc Bett, M. Hajos, F. Konezil, and 
1. Szecsenyi, London. 

21,258. ApJusTABLE Putigy Gear, G. Code and H. 
Knudsen, London. 

21,259. RoTaRyY Enorng, C. Tuckfield, London. 

21, 260. Woop Screws, J. W. Caldwell, London. 

21,261. Prez Wrencugs, T. E. Ryan, London. 

21,262. Automatic Reautatine Werrs, E. B. Weston 
and W. W. Jackson, London. 

21,268. AnmourR J. Vavasseur, Londun. 

21,264. Macurngs for BLowine Grass, C. H. W. Ruhe, 


London. 
Macurygs for Grass, C. H. W. Ruhe, 
don. 
21,266. Scapparps, L. H. Rittman.—(C. Collini, Italy.) 
21,267. Locatine the Position of Forgicn Bopies 
e VISIBLE by the X-Rays, C. Remy, London 
21,268. Boxes for Matcugs, A. J. Fredrikson, London. 
21,269. Crosinc the .Tusg in WATER-TUBE 
Borers, F. Alteinstein, London. 
21,270. Maps, E. A. Mackenkie, London. 
21, 271. ENVELOPES, H. Hopkins, London. 
21, 272. Corsets, H. L. W. Tamplin, London. 
a1, 273. Tos Opgngr, F. Descombes, London. 
21 v4. APranatus for AFFIXING Stamps, I, Kaufmann, 
mdon. 
21,275. SeLr-pLayinc Musicat InstruMENTs, G. C. 
Marks.—(C. Batdorf, United States.) 
21,276. Macneric Separators, W. Clark.—(C. F. 
Courtney, New South Wales.) 


25th October, 1899. 
21,277. Means for Pocrposss, B. T. 


King, Merton Park, ew 
21,278. Motor Veuicies, J Burns and E. D. Billing, 


London. 
21,279. Vevocipepgs, P. L. Renouf, Erdington, near 
Birmingham. 
21,280. Te_escorgs, G. Brown, London. 
asl. Brake for Cycies, A. W. Padmore, Birming- 
m. 
21,282. Srartinc Enotes, A. B. Brown, Glasgow. 
21, Automatic E.gecrric Switcn, M. B. Ryan, 
pat 
21,284. for the Cnarns of Cycizs, G. W. 
Waugh, North Shields. 
,285. ReveRsIBLE Szats for Tramcars, 8. C. Nutter, 


Halifax. 
21,286. Meruop of Merats, W. R. T. Nash, 


effield. 

21,287. Weavine, C. E., F. P., and A. T. Middleton, 
Manchester. 

21,288. Wacons, C. W. Lyon, Dewsbury. 

21,289. Tires for Cycxzs, I. Elliott, 
Glasgow. 

21,290. WasHinc Macutng, D. K. Tullis, 

21, ‘991. Paper or CARDBOARD Boxes, A. ohnson, 
Harborne. 

21,292. Vaccum Bortinc Pans, T. Veevers, Burnley. 

21, 293. SwiTcH-OPERATING AppaRaTus, T. H. Parker, 
Wolverhampton. 

21,294. Laces, M. H. Moran, Bradford. 

21, "995. CYCLE WHex is, J. W. Milligan and F. Oldfield, 
Birming’ ham. 

21,296. Brick Ixtet with Low Vetocirty, H. W. 

berts, Newmarket. 
81,297. StoRING ACETYLENE Gas, G. and F, Stevenson, 


ey. 

21,298. Sray for Heaps of Casxs, 8. B. Stanton, Ply- 
mouth. 

21,299. Dress Stanps, E. J. Kessels, London. 

21, 300. Winpow Frtrvas, T. Kay, Stockport. 

21, ‘301. Looms, E. Hollingworth.—(R. Crompton, United 
States. ) 

21,302. Measurina InstRuMENTs, C. Sondermann and 
R. Berlow, Liverpool. 

21,303. Caimngy Top or VenTILaTor, W. S, Shreeve, 
Warwick. 

21,304. Cottinc Papgr, Bibby and Baron, Ltd.,and J. 
Duerden, Manchester. 

21, —_ Metuop of Dorrina Caps, J. Midgley, Man- 
chester. 

21, Mecuanism for Cycies, G. Pope, 


21,807. FasTeninG for BLinp Corps, H. Sampson and 
R. D. Fyers, London. 
21,308. ORNAMENTAL Vases for FLowers, B. 1. Powell, 


London. 
21, Pyevmatic Tire, J. Taylor, 


21,810. Taktnc Puotocrapus, A. J, Boult.—(P. A. J. 
Gasse, France.) 

21,311. "Exarertine ExEctric Sienaus, A. J. Boult.— 
Y. Dalziel, France. 

21,312. Reteastne Runaway Horszs, H. R. Budden- 
borg, London. 

Evecrric Motor, A. Fanti, Newcastle-on- 


21,5 "Horsrsuors, R. McDougall, Glasgow, 


21, Hook for J. Drake, Hove, 


21, 316. am, W. E. Preston, F. G. Beck, and A. 
Ten: enbaum, London. 
21 of ‘Wuxzzs to Toys, J. Stone, jun , 


21,818. Tusss of Trrks, W. B. Lake and E. F. 
Elliott, London. 

21 pus og Jumpgr, T. W. Hickson and M. A, Cross, 

ondo! 

21,320. SEPARATING Maeyetic from NON-MAGNETIC 
PARTICLES, J. ¥. Johnson.—(7. J. Greenway, South 
Australia.) 

21,821. Exuisirine Picturgs, C. Raleigh, London. 

21,322. Copy Books, G. L. Hi on 

au $23. ApsusTABLE ROLLER BEaRINO, A. Aston, 


ndon. 
21,824. SHow-casgs, F. Skinner, Tunbridge Wells. 


CusHions for Cuatrs, A. White, 

ondon. 

91,826. Hypravu.ic Vatvgs, A. Wordsworth, London. 

%1,827. Crores Pressers, F. R. Baker, B: ham. 

Booms for Fisninc Tackig, T. B. tes, 
ndon. 


21,829. Renewine the Cuarcg of Accumu- 
LaTors, P. E. Placet, London. 

21,380. PHENYLAMINE, O. 
Imray.—(The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

21,831. Box for Lipgratinc Live Anrmats, F. D. 
Mallett, London. 

Bossrys for Rinc Sprynixc Frames, A. Martin, 

mdon. 

21,333. PagparRInc Prroxipe of Hyprocry, E. 
Edwards HT. Drescher, Germany.) 

21 sol THE 7 UGGLING MoNKEY Toy, W. R. Wynne, 

ndon. 

21,3385. VessELs with AgRaTED Liquips, H. 
Schanderl, London. 

21,336. MeraLuic M. Hilton, London. 

21,337. Tga-cugsts, J. C. Roberts, London. 

21,338. Gas and Liqguip Meters, H. Jensen, London, 

21,339. Suspgnpers, W. Freeman, London. 

21,340. Fioor-coverines, W. P. Thompson. —(The 
Bremer Linoleumwerke-Delmenhorst, Germany ) 

21,841. Srzam Tursines, W. P. Thompson.—(J. F. 
Brad, 'y, United States of America ) 

21, = Compression Pumps, F. C. Richardson, Liver- 


poo. 

21, TREATMENT of Raisins, J. G. Liverpool. 

21,344. REFUSE-CONSUMING Furnaces, 8. Beaman, 
Manchester. 

21,345. MgTaLLic BEDsTEADs, Hoyland and Smith, 

, and F. C, Randall, Birm: 

21,346. Recoverine Tix from WASTE 
Batchelor, Birmingham. 

21,347. Face for Lapres, A. 8S. Turner, 


mdon. 
21,348, for Cycizs, D. L. Goldsmid-Stern- 
iomons, London. 
21,349. CompresseD Biocks of Catcium R. 
Starke, London. 
21,350. Cycizs, J. Roots, London. 
21,351. Brakes for Cycizs, G. G. M. Hardingham.— 
Caitaneo, Italy.) 
21,352. Carco AppLiaNces for s of 
Bernstein, London. 
21,353. Fire and Sounp-proor F.ioors, P. Hobbs, 
London. 
854. ELecrricaLty Winpinc-up Drivine Sprinos, 
H. Aron and Aron Electricity Meter, Limited, 
London. 
21,355. ELecrric CURRENTs, 
H. Aron and Aron Electricity Meter, Limited 


26th October, 1899. 
21,356. Apparatus, J. W. Cartwright, 


uthport. 

21,357. Keres for Roaps, A. W. Cross, Moseley, near 
irmingham. 

21, Darivine Gear for Cycixs, E, Deeley, Birming- 


1,359. FLuIp-PRESSURE Recorpers, I. and W. Smith, 

21,360. Mecnanism for Startinc Gas J. D. 

Glasgow. 

21,361. Draivinc Gear of Motor Veuiciegs, G. J.C. 
Parker, Bradford. 

21,362. Sarery Prins for Hats, J. Robbie, Dundee. 

21,363. Cottar Stuns, J. Whitehead, Birmingham. 

21,364. TREATMENT Of MERCERISED Yarns, C. eston 
and E. Reuss, Manchester. 

21,365. Construction of Gear WueEgs, T. H. Parker, 
Wolverhampton. 

21,366. VenTILaTIon, W. Birch, Sheffield. 

21, "367. VELOCIPEDE Brakes, J. H. Cheshire, Liver- 


DUCTS, Cc. T. 


21 


poo! 
21,368. Cycte Brakes, The New Coventry Cross 
ve Company, Limited, and W. J. Sidwell, Bir- 


of Picrurg Hanagrs, J. J. James, 


ingham, 
21,370. Cycuz FREE-WHERL, C. Lee and G. J. Haden, 


ham. 
21 sri, for T. Clarke, Man- 
21,372. Furnaces for Heatina Merats, W. Mayer, 
Dum barton. 
DaavcutomeTerR, D. Smail and R. Bay, 


21,374. T. Walton, Manchester. 
a1, 375. TROLLEYS for ELECTRIC pense! R. H. Wil- 


21,376. Winpow E. 

Edwards, Linco! 

21,378. ELECTRIC Merers, E. 8S. Halsey, Chicago, 


U. 
21,379. Wetts of Boots, A. G. Brookes.(J. B. Had- 
away, United States ) 
21, Togacco Bow.s, E. Jones, 
21, Box and Catcuator, P. F. McDonald, 
mdon 
21, Deivine Gear for VeLociprepgs, B. 8. Roberts, 


21, Stock, E. Nicholson, 
ndon. 
21,384. Topacco Pipgs, E. C. A. Butler, London. 
21, 385. Pneumatic Tires for Cycigs, T. Deane, 
London. 
21,386. Woop Screws, W. Errington, London. 
21,887. Mutti-coLouR Printinc Mrecuanism, A. E. 
Alexander.—(L. W. Southgate, United States.) 
21, Hottow Gtass ARTICLEs, P. T. Sievert, 
ndaon, 
21,389. Ranoz Finpgrs, A. A. Common, London. 
21, Corrin Forniturg, C. H. Parsons, Birming- 


21,391. Sapp.iz Support for Cycies, D. 8. Fraser, 
ndon. 
21,892. Erectric Contact Devices, A: J. Boult.—(H. 


Lava’, France ) 
21,368 Cans, F. Payzint, London. 
21,894. W. Vance, London. 
,395. Facrory for the Manuractore of Expiosives, 
Beneké, London. 
21,396. LIFE-SAVING Apparatus, J. Reah and W. 
Tinkler, London. 
21 - SMELTING APPARATUS, A. Reynolds, 
mdon. 
21, ,808. Sueer Merat, W. C. Johnson, 
ndon 
21,399. InsectoR ApPpaRaTus, S. Prager, London. 
21:400. TANNING by Arp of Evecrricity, A. T. Wedelin, 


mndon. 
21,401. neni, G. Schmidt, Barmen, Germany. 
,402, Brakes, A. Haskins, Birmingham. 
21, ,408., Protctio against’ Bura.ary, A. Petternel, 
21,404. Sarety Foo Sianat, W. E. Keeble, West 


ydon. 
21,405. Maxinc a Reversep Necative by Direct 


with a Necative, D. K. Whittome, Windsor, 
21 ined Borries, &c., R. Cohen and R. F. Price, 


on. 
21,407. Generatinc L. Jacot and F. 
er, London. 

21,408 Appararvs, A, J, Boult.—(Z. Boyd 


and ‘J. Grum , France. 
21,409 VALvEs, London. 
410. HorsgsHoxs, Slatford, London. 
21,411. Fire ExtineuisHeErs, F. 8. 8. Bright 
21,412. Fexper for Printina PrResszs, G. Harris, 


don 
21,413, Fusgs for ELectric Crrcuits, J. Sachs, 
London. 
21 Repropucina Pictures, G. 8. Bettison, 
on. 
21,415. Macuings for RecisteRInG Corns, E. Moriarty, 
Ber M W. M. H 
4 UTTON-HOLE SEWING MAcuinEs, W. M. House, 
Londo 


21,417. Discuaroine the Propvucts of ComBusTIon 
arising from Gas Fires, L. Beutier and O. Vernier, 


London. 
21,418. Lever TreapLe Mercuanism, G. Scholand, 
London, 


21,419. Fire Browsers, J. W. Paton and H. Calvert, 
Liverpool. 
CusHion Tires, L. de F. Munger, 


vel 
21,421. Prgvmatic Tings and Rims, L. de F. Munger, 
21,422. Umpretya, W. Shepherd, Forest Gate, Essex. 
2428.8 SELF-EXTINGUISHING Lamps, A. E. Wright, 
21,424, J. G. Lorrain.—({W. B. Spencer, 
United States tea.) 

21,425. P. Gallet and G. M. Itasse, 


21, 426, Moron Veuicies, P. Gallet and G, M. Itasse, 


21, Apparatus for CoLour and 

: G. E. Holloway and B. Dellagana and Co., Limited, 

ond on, 

21,428. Paps, T. Griffith, London. 

21,429, INCANDESCENT ELECTRIC Lamps, Wolffhardt, 
London. 

21,430. View Apparatus, L. J. E, Colardeau and J. 


Richard, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


29,954. J. J. W. Collins, Pawtucket, 
R.1.—Filed March 17th, 1 
Claim.—In a spindle veda for textile pu 
the combination of a case with means for securing it 
to a spindle -=* a tapering chamber made in said 
case, a bolster also made tapering eo fit Fecer ia 


pe 
said chamber throughout its length, and having an 


(625.954] 


annular groove made around * and a vertical groove 
made in one side of the bolster, with holes in said vertical 
groove passing through to the inside of the bolster, 
and a socket made in said bolster for a spindle, sub 
stantially as described. 


630,047. Warer-cavck H. K. Gilbert, 
Phe Falls, N.Y.—Filed October 18th, 1898. 

Claim (1)—The combination with a sight tube of a 
water gauge of a gasket surrounding the same, and a 
gasket-seated tube supported upon the end thereof, 
oe extendin, a the same, as and for the 
rpose specified. (2) The combination with the 
Fight tu tube of a water gauge, of a gasket embracing the 
same and hav portions extending in opposite 
directions from its flange, a gasket resting upon the 
end of the tube, and a tube depending within the 
sight tube and supported by the last-mentioned 


pee. as and for the purpose specified. (8) The com- 
ination with the sight tube of a water r gauge, of a 
tube suspended within the same, an sie om ets pro 
the end of the sight tube ins and 
tantially as ifi (4) The with 
: sight tube of a water gauge, of a gasket ———— 
the same, a gasket resting upon the end of the sai 
tube and having a portion extending within the tube, 
and a tube sand exten upon the gasket on the end of 
xtending within the said tube out of 
therewith, substantially as and for the 


50,008. ror Firine Guns, J. A., F. BE, and 
M. B. Normand, Havre, France.—Filed September 
10th, 1898. 


Claim.—In a shoulder pointed gun, the combination 
of a hollow handle extending la‘ laterally from and com- 
municating with the interior of a hollow shoulder 


inting extension and forming a rigid grasp fo, 
an electric push button the 
end of said handle to be engaged by the thumb of the 
operator, whereby movement of the hand du 
act of firing does not and electric 
ductors with: 


uw handle and shoulde, 
extension ceasmunioning directly with the push 


button and the fir de 
ing device, substantially as 


630,228, Roratinc BRAKING MECHANISM FoR 
Turrets, &c., J. Horne, Barrow-in-Furness, Eng. 
land.—Filed May 20th, 1899, 

Claim. —In combination with the vertical shaft 
employed for rotating a turntable or turret, a whe 
adapted to be worked by a hydraulic en » and 
means of clutching it to the shaft, a worm-w eel gaan 
ing with a worm adapted to be worked by hand fear gear, 


a set of friction plates and a spring adapted to clutch 
the worm-wheel to the shaft, and a — around the 
shaft connected by a pipe to the my y valve of the 
a engine, substantially as ‘or the purpose 


630,387. Latur, F. R. Clark, 
Pittsburgh, Pa.—Filed June 17th, 1898. 
Claim.—In a multiple turning lathe, the combina- 
tion of a bed-plate, bearings for a main shaft mounted 
thereon at ae end of the bed- plate, an inner bearing 
adjacent to one end of the bed-plate having an exten- 
sion surrounding the shaft, a master gear wheel 
— on the extension, a driving ley secured 
such wheel and surrounding the t extenai 
a chuck-head rigidly to the shaft provi 


with a plurality of rotary on spindles 

having pinions intermeshin ith the master gear 
head with the ear head 

vided with a ity of cen ig points corre- 
to the paral on the main shaft at 
the on ite end of the machine, and a driving pulle ~ | 

port. yoy he main shaft adjacent to the chuck he: 

pr as set forth. 


630,567. ExcrricaLty -priven Spinpie, H. 8B. 
Sawyer, Newton, rand Robb, Concord, Mass.— 
Filed A il 14th, 18! 

Claim. <1) The combination with a spindle having 

a foatble bearing, giving it a capacity for gyratory 

movement, of an induction motor rotor attached 

thereto, and a stator attached to a stationary part of 
the machine, but separated from the rotor by an air 


gap sufficient to permit the gyratory 


th 
and rotor. (2) In a spinning machine, 
the combines. swe a bes roll, of a spindle rece 


thread ti : 
of the alternating-current t type, where! 
motor speed differs from the speed poles rotate oe 


in the ind:** which corres: 
frequency of “Ttemations in the supply oath 


| 
tien. 
| | 1 
B= | 
= 
i! 
| 
| 
~ 
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FRENCH RAILWAYS AND THEIR WORK. 
By CHARLES Rovus-MARTEN, 
No, V.-LE CHEMIN DE FER DU NORD, 

A somewHar protracted interval has unavoidably 
elapsed since my fourth article of this series appeared in 
the columns of THE EncineER. I am now in a position 
to complete for the present my notes on the work of the 

orthern Railway of France, and to furnish particulars 
of the latest type of locomotive giant which has been 
designed for the fast and heavy express service of that 


“ I showed in my article of July 28th last,on ‘“ The 
Summer Train Services of Great Britain and France,” the 
Chemin de Fer du Nord has made marked progress even 
in front of its splendid programme of 1898. But since 
that article was written yet further advance has been 
made. For instance, the new morning express from 
Paris to Brussels, which makes the journey in 4} hours, 
js booked to cover the first stage from Paris, viz., to 
Busigny, in 2h, 2min., although the distance is 
113 miles, the same as from Euston to Birmingham, for 
which the quickest time allowed is 2h. 15min. The 
8.40 p.m. train from Paris to Lille is given 2 h. 10 min. for 
its first stage, the 120 miles from Paris to Arras. I may 
observe that this distance is the same as that from: King’s 
Cross to Newark, for which the quickest time without 
stop is 2h. 20min., 10 minutes longer, and that only 
during the summer months. With regard to the distance 
quoted from Paris to Arras, I should explain that the 
distance given is that to the new Arras station; that is 
about a kilometre further off than the old station, which 
was called 119} miles from Paris. Thirdly, the 1.50 p.m. 
“ Nord Express,” instead of running only twice weekly and 
asa train-de-luxe at certain extra-high first-class fares, now 
runs daily as an ordinary unlimited express, although its 
previous fast time is accelerated by 2 minutes, and now 
stands at only 100 minutes for the 95} miles from Paris 
to the first stop, St. Quentin, being at the average rate 
of 57°4 miles an hour. 

The following is the present list of the best expresses 
run by the Chemin de Fer du Nord, nothing under 
50 miles an hour being reckoned as express speed :— 


8 
Miles, h. m miles 
per h. 
Paris—St. Quentin... « £8 .. 
Amiens—Calais Pier im. |... Fe... Ba 
longueau—Paris ... 79 
Arras—Longueau ... O44 ... 56°2 
Paris—Busigny 113 . 
Parise—Arras ... ... ... 120 . 210 ... 56°5 
Amiens—Paris... ... ... 81; 
Paris— Amiens... Siz... LS .. 
Longueau—Paris ... 79 ... 
Calais Pier—Amiens ... ... ... 104 .. 157 ... 53°3 
Abbeville—Boulogne ... ... .. ... 4 O88... TO 
Paris—Longueau ... 79 
Abbeville— Amiens 28 ... 
St. Quentin— Paris... ... 
Boulogne—Abbeville 495... O57 ... 52°71 
Busigny—Paris_... 113 
Calais Pier—Amiens 104 
Amiens—Calais Pier 104 ; @.... 
St. Quentin—Jeumont... ... ... ... 52 
St. Quentin—Paris... .. ... ... 9 
Longaeau—Arras ... 4] . 048 ... 51°6 
Arras—Longueau ... 41 
Arras—Longueau ... 41 .... 
Amiens—Boulogne Ville ... ... ... 7 
Boulogne—Abbeville 49% ... O58 ... 512 
Amiens— Abbeville... 28 . 033 ... 50°9 
Arras—Douai 16 ~ OF .., 
Douai—Arras ... .. 16 ... 
Paris—St. Quentin... 954 
Amiens—Calais Ville 102; 
‘aris—Creil 31 . O88 ... 50°4 
Creil—Paris ... 312 ... 038 ... 50°4 
St. Quentin—Aulnoye ... .... 
Amiens—Creil... ... ... 50 
Tergnier—Amiens ... 50 
Paris—Longueau ... . 18 ... 50°9 
Of this remarkable list the first and third are runs of 


the so-called “ Facultatif” or optional train which, in 
the summer time, is only run from Paris to Calais when 
required to catch the midday post when the express 
from Italy is too late to connect with the slower 
11.50 a.m. from Paris. It now runs regularly twice 
a week, But I can testify from personal expe- 
rience that its fast timing is easily kept even with 
loads which, although not ‘‘ heavy,” are nevertheless 
highly respectable, viz., 135 to 148 tons behind the tender. 
With the latter weight I timed the 81} miles Paris to 
Amiens in 764 and 793 minutes respectively, and with 
the former we did the run of 104 miles from Calais to 
Amiens—which is harder than that in the opposite direc- 
tion—in 99} minutes’ travelling time, and with a stop at 
Boulogne. Thus the times allowed for the ‘‘ Facultatif,” 
81 and 109 minutes, are proved to be ample, in spite of 
the fast average running which they necessitate, over 
ients such as 1 in 125 for 8 miles on end, 1 in 200 
or 13 miles continuously, and 1 in 250 to 1 in 330 for 23 
miles together. Gradient-profiles of the line, together 
with speed and traction diagrams, will be found in THE 
Encrnegr of Sept. 16th, 1898, and Jan. 20th, 1899. 
It will be noticed that this list contains no fewer than 
- forty-five runs booked at 50 miles an hour or over. If 
We exclude the “ Facultatif” as only an occasional train, 
then there still remain forty-three runs at or above 
50 miles an hour. There are five timed at over 56 miles 
an hour ; eight over 55; eleven over 54; thirteen over 
> ald as many as twenty-two at or over 52; and thirt 
above 51 miles an hour. This is unquestionably a super 
list, which is not surpass _, equalled, in point of all- 
found merit, by any rails 'y in the world. The large 


number of fast expresses is as noteworthy as their high- 
booked speed. 

But it will naturally be asked, Does the performance 
come up to the promise? Iam in a position to give a 
very decisive answer to this query. I am able to say 
that I have travelled by every one of the trains in this 
list, and several times by most of the best of them. 
AndI am able to state further that in not one single 
instance was a moment of time lost by the engines in 
the running, while in most cases time was gained to a 
considerable extent. Of this I gave many instances in 
my earlier articles, already referred to. My experiences 
during September of the current year were equally 
favourable. All the work, with one single exception, was 
done by the fine four-cylinder compound engines jointly 
designed by MM. de Glehn and du Bousquet, which were 
described in my previous articles in Tue EncingEr, July 
22nd and September 16th, 1898. To that description, 
however, I have to add that the engines ought, strictly 
speaking, to be classified in five sub-divisions instead of 
four. Thus, Nos. 2.121 and 2.122 constitute sub- 
class I.; Nos. 2.123 to 2.137, sub-class II.; Nos. 2.138 
to 2.157, sub-class III.; Nos. 2.158 to 2.160, sub-class 
IV. The twenty latest built, Nos. 2.161-2.180, are 
similar to Nos. 2.158-2.160 in all respects save one, viz., 
that they have 4in. additional length in their fire-boxes, 
a manifest advantage. There are, therefore, sixty of 
these four-wheel-coupled four-cylinder compound engines 
now in use on the French Northern Railway, as well as 
fifty of the six- wheel-coupled type described and 
illustrated by me in Tue EnainseR of December 
30th, 1898. 

After travelling to Calais by the 9 a.m. express and boat 
from London, I left Calais Pier by the 1.5 p.m. mail 
train, which has been accelerated 5 min. since last year, 
and is now booked to perform the journey from Calais 
to Paris in 5 min. less than the 3 p.m.—which con- 
nects with the 11 a.m. from London—although the 
quicker-timed train has three more stoppages occupying 
4 min. in all, irrespective of loss of time through 
these additional startings and stoppings. The load was 
not nearly so heavy as on the two previous occasions 
of my journeying by that train, the total being 204 
English tons behind the tender. It will save time and 
space if I state here that all my loads are given in 
English tons, and exclusive of engine and tender. 
The engine was No. 2.107, of sub-class V. Get- 
ting away from Calais-Ville 3 min. late, we climbed 
the eight-mile bank of 1 in 125 to Caffiers with 
the usual smartness, the speed never falling below 
41 miles an hour, but the bank was ascended at 
exactly the same speed last year, by the same engine 
with a load 25 per cent. heavier. Boulogne-Tintelleries 
was reached punctually, after a descent of the bank from 
Caffiers at 74°4 miles an hour. The four-mile bank at 
1 in 135, near Neufchatel, was mounted at a minimum 
speed of 50 miles an hour, and the length of 49} miles 
from Boulogne to Abbeville was covered in the fast time 
of 52 min. 16 sec., or at the average rate of just under 
57 miles an hour, Abbeville being reached three minutes 
early. The next 28 miles to Amiens had to be done 
under easy steam to avoid an unduly early arrival, and, 
as it was, the train stopped at Amiens two minutes in 
advance of the booked time. Here the usual change of 
engines took place, No. 2.149, of sub-class III., comingon. 
After a signal check at Longueau, the twenty-three mile 
bank, at 1 in 250, and 1 in 330, was briskly climbed, the 
lowest speed being 48 miles an hour, while, before the 
summit at Gannes was attained, this rate hadincreased to 
50, instead of falling off. A second signal check was 
encountered before Creil, nevertheless the run of 50 miles 
from Amiens was completed in 55 min. 53 sec., although 
fully three minutes’ delay was caused by the two checks. 
Starting punctually from Creil for the final run into Paris, 
the engine simply played with the train, going up the 
thirteen-mile bank of 1 in 200 at a minimum speed of 
45 miles an hour, and then descending it under very easy 
steam, the last three miles, in fact, being run dead slow 
in order not to get in too early. The train, however, was 
stopped by signal just outside the Paris terminus a 
minute before time. The uniform excellence of the work 
is noteworthy. 

The return journey I made with the corresponding train, 
the mail leaving Paris for Calais at 9a.m. The engine 
was No. 2.144, of sub-class III., and the load was 19 
coaches, weighing in all 250 tons. A heavy side gale blew 
throughout the whole journey, with much rain during the 
earlier half. In spite of these drawbacks, and of a 
signal stop at St. Denis, just at the foot of the long bank 
of 1 in 200, Creil was reached less than a minute late, 
the net time for the 31} miles being only 36 minutes, 
while the lowest speed was 48 miles an hour, up 1 in 
200, and the maximum down hill 75. The next stage, 
Creil to Amiens, 50 miles, was done in 55 min. 51 sec. 
Up the long ascent at 1 in 250 the speed did not go below 
49°5 miles per hour, nor did it exceed 63°4 down hill. 
At Ameins, No. 2.172, of sub-class V. took charge, and 
made a smart beginning by covering the 28 miles to 
Abbeville in 31min. 21 sec., a rate of 61 to 63 miles per 
hour being steadily maintained on the level with a load 
of 250 tons, and a furious side-wind blowing. The 49} 
miles from Abbeville to Boulogne occupied 55 min. 53sec., 
and the 254 miles thence to Calais 29 min. 32 sec., with a 
minimum speed of 41 miles an hour up the Caffiers bank 
of 1 in 125, and maximum of a fraction over 75 down the 
other side towards Calais. 

Perhaps the most striking of this year’s improvements 
on the Nord line are the new Paris-Lille expresses. An 
express leaves Lille daily at 7 a.m., stops 2min. at Douai, 
2min. at Arras, and 4min. at Longueau, and reaches 
Paris at 10 a.m., thus doing the 155} miles in three hours 
including stoppages, or 2h. 52 min. actual travelling time. 
The return train starts from Paris at 8.40 p.m., reaching 
Lille at 11.47 with two stops. The morning train is 
distinctly the finer of the two; from first to last its pace 
is paccas. Aho and the load is by no means small, amount- 
ing to 200 tons behind the tender, equal to twenty South of 


England coaches. Starting punctually from Lille, Arras 
was reached in good time, in spite of serious delays through 
bridge repairs and relaying. A magnificent run was m 
from Arras to Longueau, the 41} miles being covered in 
40 min. 38sec. start to stop. 

The final run of 79 miles from Longueau to Paris was 
equally remarkable, being done in 79min. 18sec., to a 
signal stop immediately outside the station owing to the 
train being in advance of its due time. Thus the distance 
of 120 miles from Arras new station to Paris was covered 
in 119 min. 56 sec. actual running time, with a stop mid- 
way. Up the extended rise at 1 in 200 the speed did not 
fall below 53°2 miles per hour. Down the corresponding 
descent the rate was very high, exceediag 80 miles per 
hour for seven miles together. A similar rate was reached 
between Arras and Longueau. The entire journey from 
Lille to Paris was performed in 2h. 50min. 50sec., includ- 
ing stops, or in 2h. 43min. running time, a splendid 
performance with a load of 200 tons. The engine was 
one of the newest type, sub-class V. 

Less remarkable, but still very fine, was the return 
journey at night from Paris to Lille. A capital start was 
made, Survilliers, near the summit, being passed in 
19min. 54sec., a distance of 18} miles, of which the 
124 miles of continuous rise at 1 in 200 were run in 
13} min. Just after Survilliers a delay of 3 min. 
was experienced through a signal stop, and there was a 
bad slack for relaying near Boves, also the usual service 
slowing through Longueau Junction. The journey of 
120 miles from Paris to Arras occupied 2h. 7 min. 18sec., 
including all delays, or 2h. 2min. net. A minimum speed 
of 55 miles per hour was maintained up the bank of 1 in 
250 and a maximum of 75°6 down hill. Longueau 
—79 miles—was passed in 80 min. 46sec. net from Paris. 
The rest of the trip after Arras calls for no special 
remark, but Lille was reached punctually to the minute. 
The load was 165 tons, and the engine was one of sub- 
class III. 

My trip with the Nord express from Paris to St. 
Quentin was less remarkable in this instance than on any 
previous occasion. The load was 195 tons, and the 
engine was No. 2.170, of sub-class V. The running was 
very good, but not exceptional, time being very evenly 
kept at the fast rate of booking until a succession of 
signal stops spoiled the run, and St. Quentin was reached 
six minutes late, but the delays had amounted to eight 
minutes, so that the net time for the 95} miles was in 
reality 98 min. The return journey, with a load of 
245 tons, was performed by engine No. 2.148, of sub-class 
IIT., in 107 min. 19 sec. A speed of 50 miles per hour 
was sustained up 1 in 250, and 45 up 1 in 200. 

Next I experimented with the new Paris-Brussels 
express, which starts at 8.30 a.m., and is timed to do its 
first stage, to Busigny, 113 miles, in 2h.2min. The 
engine was one of sub-class V., and the train was mainly 
composed of corridor bogie coaches, the total weight 
being 200 tons. On this occasion I had my customary 
experience, the bank at 1 in 200 from St. Denis to Sur- 
villiers being ascended at a minimum speed of 55°4 miles 
per hour, while 64:2 was maintained steadily along the 
stretch of level after diverging at Creil. Tergnier, 
81} miles from Paris, was passed in 81 min. 56 sec. from 
the start, but adverse signals brought us to a dead stand 
at St. Quentin (953), 97 min. 55 sec. out, a loss of 3 min. 
being caused. Nevertheless, we were at Busigny before 
time, having done the 113 miles in 1h. 59 min. 18 sec., 
including all delays, or 1h. 56} min. net, assuredly an 
excellent performance. We stopped there six minutes 
for water. I may add that the actual travelling time 
from Paris to Feignies was only 2h. 3lmin. 8 sec. The 
distance, 1434 miles, is practically the same as that from 
Newport to Paddington, for which the time allowed is 
2h. 57min. by the fastest non-stopping train. The 
gradients are undoubtedly steeper for part of the English 
journey, but, on the other hand, the French load was 
considerably heavier. 

It was somewhat depressing to drop from an ave 
of over 57 miles per hour on the French line to 38 on 
the Etat Belge; but the sensation was reversed on the 
return trip when the train, of similar weight, seemed to 
bound into life when taken hold of by the Nord engine, 
which also was of the same type as that of the outward 
journey. The homeward trip calls for no special notice; — 
although, hadit stood alone it might fairly have been quoted 
as an instance of irable locomotive work. A stop 
for signals had to be made at Essigny-le-Petit; but the 
distance of 97} miles thence to St. Denis, where another 
signal stop occurred, was covered in 109 min., with slacks 
through Compiégne and Creil stations. A rate of 50°2 
miles per hour was maintained up the bank of 1 in 200 
to Survilliers, and very high speeds, 78-1, 79°3, and 80°7 
miles per hour were attained just before steam was shut 
off near St. Denis. 

Two other runs with those engines may be briefly 
noticed. With a load of 270 tons No. 2.180 ran from 
Paris to Longueau—79 miles—in 88 min. start to stop. 
No. 2168 with 260 tons, ran from Longueau to Creil— 
47} miles—in 52min. 49sec. start to stop, and Creil-Paris 
—31} miles—in 36min. 8 sec., sustaining 48°3 miles per 
hour up the ten miles of 1 in 200, but not exceeding 
70 miles per hour down hill. 

With the six-wheel coupled. type of four-cylinder com- 
pounds—Class 3.121 to 3.170—I did not have much 
experience on this occasion. One, however, took the 
Sunday seaside express from Paris to Le Treport, over a 
road of extreme severity with banks of 1 in 76, and 
many of 1 in 100, as well as a multiplicity of excessively 
sharp reverse curves. The load was 260 tons, which the 
one engine took without assistance. The minimum speed 
up 1 in 76 was 28-1 miles per hour, and down hill 64°2 
miles per hour was attained. On the return trip the load 
was even heavier, 319 tons behind the tender, but it was 
taken by the same locomotive from Beauvais to Creil— 
23 miles—in 27 min. 39sec. 

From Creil to Paris the train was taken on by one of 
the old “‘Outrance” engines, No. 2.835, with inside 
cylinders 17in. by 24in., four-coupled wheels 6ft. 10in. 
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in diameter, and 156 Ib. steam pressure. This old engine 
performed bravely with the huge load, going from Chan- 
tilly to St. Denis—start to stop—in 30 min. 22 sec., the 
distance being 22} miles ; up the rise of 1 in 200 a speed 
of 35 miles per hour was sustained with that big load, a 
notable feat for an engine of such relatively small 
dimensions. 

For the Paris Exhibition of next year the Northern 
Railway Company is having built at the works of the 
Société Alsacienne de Constructions Mecaniques, two 
four-cylinder compound express engines of a class still 
larger than the 2.161—2.180 class. These engines will 
run on ten wheels, a small carrying pair being placed 
under the foot-plate, while the four-coupled drivers will 
both be in front of the fire-box, and a four-wheeled bogie 
will lead. The chief dimensions of these new giants, in 
their nearest English figures, will be as follow :—- 


H.P. cylinders, outside (2), diameter ... ... ... 13hin, 
L.P. cylinders, inside (2), diameter ... ... ... 22}in. 
Coupled wheels (4), diameter... .. ... ... ... 6ft. Sin, 
Bogie wheels (4), diameter... ... ... ... ... 8ft. 
Trailing wheels (2), diameter... ... ... ... .. 4ft. Sin. 
Boiler diameter ... 4ft. 10in, 
Heating surface, tubes (Serve)... . 2108 sq. ft. 
Heating surface, fire-box... ... . 167 sq. ft. 
Total ... ... ... 2275 aq. ft. 
Weight in working order— 
Engine andtender ... ... tons 
Weight available for adhesion ... .. ... 33 tons 


One of these monsters will be shown in the Exposition 
itself, the other will run the principal expresses in and 
out of Paris during the Exhibition season, so as to give 
those visitors who have admired the one inside the build- 
ing, an opportunity of seeing by illustration its actual 
capacity in the way of speed and haulage as exhibited by 
the other outside. It will be observed that the main 
differences between the dimensions of the new engines 
and those of the 2.161 class, given in THz ENGINEER on 
September 16th of last year, consist in the great enlarge- 
ment of the boiler and fire-box ; in the slight reduction in 
the diameter of the coupled wheels, viz., from 6ft. 11jin. 
to 6ft. 9in., and in the increase in the weight from 
50 tons 9 cwt. to 63 tons. The tender, on two four- 
wheeled bogies, will carry 5 tons of coal and 4500 gallons 
of water. 

It only remains for me to express once more my cordial 
acknowledgements to M. du Bousquet, the able Ingénieur- 
en-Chef de la Traction ; and to MM. Jacoupy and Rudloff, 
members of his staff, for the invariable courtesy and 
ability with which they facilitated my observations. 


THE MAIN DRAINAGE OF LONDON. 


Tue report of the Main Drainage Committee of the 
London County Council, dated the 2nd instant, furnishes 
some interesting reading. The Committee have for a 
long time past been receiving complaints of the main 
sewers in various parts of London, and upon reviewing 
the whole subject ‘‘ with such attention and diligence as 
its importance demands,” have come to the conclusion 
that the time has arrived when a very heavy expenditure 
must be incurred by the Council in providing more sewer 
accommodation. So as to put the members of the Coun- 
cil in as good a position as possible to judge of the neces- 
sity for this expenditure, quite a complete little history 
of the growth of the London sewerage system is 
embodied in the report. Up to 1815 it was a penal 
offence to discharge sewage or other offensive matters 
into the streams, or old natural watercourses falling into 
the Thames within the limits of the City of London. 
Cesspools were regarded as the proper receptacles for 
house drainage, and the streams as the legitimate channels 
for carrying off the surface water only. In 1847, however, 
owing to the increase of the population, the position of 
matters was changed. No longer was it forbidden to dis- 
charge sewage into the streams, but, on the contrary, this 
was made compulsory, and as a consequence, of course, 
the streams became polluted. This necessitated their 
being bricked in, and they were no longer allowed to be 
open to the air. The pollution at length reached such a 
pitch that something had to be done, and, accordingly, 
the Metropolitan Board of Works was formed, and the 
principal duties of this Board were to prevent the 
sewage from entering that part of the Thames 
which passed through London. The late Sir Joseph 
Bazalgette was appointed engineer to the Board, 
and he very shortly prepared a scheme which had 
for its objects the interception and the discharge, as far 
as possible by gravitation, of the sewage, together with 
so much of the rainfall as could reasonably be dealt with, 
and its conveyance to and discharge at points some distance 
below the City ; the substitution of a constant, instead of 
an intermittent flow ; the abolition of stagnant and tide- 
locked sewers, and the substitution of deeper and better 
sewers with improved falls, in combination with pumping 
stations. Three main intercepting sewers were con- 
structed on the north side of the Thames, and runnin 
parallel to it. These were termed the high, middle, an 
low-level sewers respectively. The high and middle- 
level sewers can Pos en by gravitation ; in the case of 
the low-level sewer pumping has to be resorted to. The 
high and middle-level sewers run to a junction at Old 
Ford, where the sewage from the low-level sewer is 
pumped into them—a height of 36ft.—having previously 
been lifted 18ft. at the western pumping station in Pimlico. 
From Old Ford, three 9ft. sewers convey the sewage 
to Barking. On the south side of the river a similar 
system was adopted, and the sewers meet at Deptford, 
where the contents of the low-level sewer are pumpe 
to a height of 18ft., and the whole then runs to Crossness, 


where pumping has again to be resorted to. Originally 
the sewage was discharged directly into the river, but 
since 1889 chemical treatment has been used at Barking, 
and since 1892 at Crossness. When the sewers were 
constructed there was accommodation for a considerable 
amount of surface water, but the population has 
increased to such an extent that to-day the sewers 
are absolutely incapable of taking much more than 
the ordinary sewage flow. As a fact, even as far 
back as 1891, the storm water overflows, of which 
there are forty-four, came into play after only jin. 
of rain—perhaps less. We are actually told that 
even in dry weather flow the sewers may sometimes be 
full to overflowing, and raw sewage be sent direct into 
the Thames in the heart of London. The general features 
of the main drainage system of the whole of London 
have been unalterably settled, and it is impossible so far 
as almost the whole of London is concerned, to separate 
the rain water from the house drainage. 

Soon after the constitution of the Council it was 
thought desirable to have another expert authority to 
consult with their engineer. Accordingly, Sir Benjamin 
Baker was requested to report in conjunction with Sir 
Alexander—then Mr.—Binnie. This report, which is 
dated February 19th, 1891, deals with (1) the then con- 
dition of the main drainage system on both sides of the 
river ; (2) the chemical treatment of sewage, then just 
inaugurated at Barking; (3) the condition of the river 
Thames; (4) the new works necessary in order to bring 
the then existing main drainage system up to the then 
requirements, and to provide for future increase ; and (5) 
the question of new outfalls either at the Maplin Sands 
or in the Sea Reach. Taking the last of these first, the 
engineers reported that the discharge of sewage into the 
sea at the Maplin Sands would probably entail an outlay 
of eight millions of capital and a yearly charge of £80,000; 
and that to take the eftluent flowing from the north side 
of the Thames to Shell Haven at the top of Sea Reach 
would very likely cost about £1,600,000, with a probable 
addition of £40,000 if a portion of the sewage from the 
south side were also carried to Sea Reach, together with 
an annual expenditure of £50,000 for maintenance. It 
was strongly advised that the chemical process, which at 
the time of the report was just being inaugurated, should 
be carried to completion before further expense in 
moving the outfalls was incurred, and the engineers 
further remarked that the discharge of properly clarified 
sewage at Barking and Crossness would be attended 
with very beneficial results. 

Now as to the works necessary to make the drainage 
system more effective. They reported that the works as 
originally designed had become overtaxed, and it was 
also pointed out that the two main outfall sewers from 
Old Ford to Abbey Mills were incapable of receiving 
the full quantity brought to them by the high and middie- 
level sewers, and that the discharging power of these two 
outfall sewers, with that of the low-level sewer, exceeded 
the capacity of the three large outfall sewers into which 
they poured their sewage, extending from Abbey Mills to 
Barking. To remedy these defects they proposed that, 
in addition to the existing outfall sewers from Old Ford 
to Barking, two new outfall sewers should be constructed 
parallel to them, and that to prevent the sewage from 
the higher parts of North London flowing into and sur- 
charging the already overtaxed middle and low-level 
sewers, a new intercepting sewer should be constructed, 
extending from Paddington to Old Ford. Dealing with 
the Isle of Dogs, they suggested the cutting off of this 
area from all connection with the low-level sewer, and 
the construction of an independent sewer to carry the 
sewage from the Isle of Dogs to the Abbey Mills pumping 
station, for which independent pumping power should be 
provided. The works proposed by them on the north 
side of the river were roughly estimated to cost £920,000, 
made up as follows:—New outfall sewer, Old Ford to 
Barking, £620,000 ; new intercepting sewer, Paddington 
to Old Ford; separation of Isle of Dogs and Hackney Wick 
branches, including pumping engines, £300,000, together, 
£920,000. The report further stated that the southern 
outfall sewer was far too small to receive the contents of 
the intercepting sewers, and recommended the con- 
struction of a new sewer at about the same level as 
that from Deptford to Crossness. Moreover, in order 
to reduce flooding in the Beckenham, Dulwich, Lower 
Norwood, Streatham, Balham, and Brixton districts, it 
was suggested that a high-level sewer should be con- 
structed, starting by branches from Balham and West 
Streatham and ending near the Plumstead Railway 
Station. ‘J'he new outfall sewer from Deptford to Cross- 
ness was estimated at £427,000; the new high-level 
sewer, £784,000, and engines and bridges at Crossness, 
£89,000—a total of £1,300,000. The Isle of Dogs sewer 
alone was constructed, and the result has been that there 
has been no further flooding of this locality. 

In November, 1895, the Main Drainage Committee 
made three recommendations, which were as follows :— 
(1) To erect pumping stations at Lots-road, Chelsea, and 
Imperial-road, Fulham, and construct a new sewer from 
Hackney Wick to the Abbey Mills Pumping Station ; 
(2) to construct an additional outfall sewer from Old 
Ford to Barking, at an estimated cost of £450,000; and 
(8) to construct a new intercepting sewer from Padding- 
ton to Old Ford, at an estimated cost of £245,000. 
Of these, only the first, and that in a modified form, 
passed the Council, which passed the following resolution: 
—‘That a general enlargement of the main drainage 
system is not now necessary, but that local floodings 
need immediate attention, and that the Main Drainage 
Committee be instructed to bring up a report showing in 
detail the results of the several works carried out by the 
Council with a view to relieve the main drainage.” A 
long list of improvements, with a view to checking local 
floodings, &c.—too long for giving in detail here—follows; 
but, in spite of eve ing, no fewer than twenty-three of 
the local authorities have urged the necessity of further 


d | relief sewers, strong representations having been made 


and deputations having waited on the Drainage Com- 


mittee. A memorial was even got up to urge the ¢ 
tion of the additional works mentioned in the revemnee 
Benjamin Baker and Sir Alexander Binnie. In addition 
to this, Law Court proceedings were instituted in one in, 
stance and threatened in another. As a consequence of this 
the Committee instructed the engineer to consider th 
matter further, and his report on the subject is dated A: rl 
of this year. In it he points out that at the time the main 
drainage system was established the actual population o 
London amounted to about 2,586,000 persons, and thas 
Sir Joseph Bazalgette designed the system for a total 
population of 3,450,000, being an average of 46:9 Persons 
per acre over the whole area within the metropolitan 
boundary. Provision was made for a water supply of 
31} gallons per head per day, or a total of 108 million 
gallons daily, but as it was considered necessary to pro. 
vide for the fluctuating flow of the sewage at different 
hours of the day, the sewers were made to carry off half 
the total quantity of sewage in six hours of the day 
together with a rainfall passing into the sewers at 
the rate of jin. in twenty-four hours. The maximum 
quantity of sewage and rainfall to be dealt with per day 
of twenty-four hours was estimated at 250 million gallons 
on the north side of the Thames, and 144 million gallons 
on the south side, or a total of 394 million gallons, No 
provision was made for taking in the drainage from dis. 
tricts outside the metropolitan boundary, such as parts of 
Acton and Willesden, Tottenham and Wood Green, 
Hornsey, West Ham, East Ham, and Beckenham, the 
sewage of which is now, or about to be, partly or wholly 
admitted under parliamentary authority. The drainage 
of the borough of West Ham and a part of East Ham 
will also be shortly admitted into the metropolitan main 
drainage system. The Leyton and Walthamstow Urban 
District Councils have also applied for permission to 
drain into the metropolitan system, and similar applica- 
tions have in addition been made in respect of portions 
of Acton and Willesden. These applications have had 
to be refused, owing to insufficiency in the capacity of the 
sewers. West Ham, however, obtained parliamen 
powers, in spite of the opposition of the Council. Sir 
Joseph Bazalgette originally intended that the sewage 
from Fulham, Chelsea, Brompton, Kensington, Shepherd’s 
Bush, Hammersmith, and part of Acton, should not be 
taken to Barking, whereas, at present, the whole of this 
area is now drained by the western branch of the low. 
level sewer. 

The question of population is next dealt with at come 
length. In 1896 it was estimated that the sewage from 
some 4,700,000 persons entered the Council’s system of 
sewers. A proportional increase has no doubt been going 
on during the last three and a-half years, and as the 
system was only intended for 3,450,000, the number pro- 
vided for has already been exceeded by 36 per cent, 
Turning to the question of water supply, this averages 
about 35°4 gallons per head, or some 176,380,000 
gallons for the whole population dealt with, as compared 
with the 108,000,000 gallons provided for. In the 
summer months the amount supplied averages as much 
as 40 gallons a head, and gauges taken at Barking and 
Crossness during 1895-7 show that the average dry 
weather flow of sewage was 194,580,000 gallons per day. 
The system therefore already accommodates 36 per cent. 
more people, and in dry weather daily conveys 80 per 
cent. more sewage than it was constructed tocarry. The 
sewers being so full, naturally the overflows come more 
frequently into operation, and the Committee fear in- 
creasing pollution from this source. Solids get deposited 
at the outlets, owing to the rate of flow at the banks of 
the river not being great enough to carry them away. 
Quite recently £721 was spent in dredging round two out- 
lets at Charing-cross and one at Horseferry-road. The 
average increase in the population of London dealt with 
has been at the rate of 467,211 persons every ten 
years. During the five years between 1891 and 
1896 it was 200,900. The resident population is 
steadily increasing—the apparent decrease in the 
City and the Strand only applies to the night 
time. In the day time there is no doubt that the 
population has increased. The average density of popu- 
lation per acre cn the north side of the Thames is 106 
persons, and this exclusive of the 2500 acres not yet built 
on. Assuming that the whole area will ultimately be 
populated in the same proportion, the additional number 
to be provided for will be 271,086, or a total of 3,042,000. 
Assuming that on the south side the density will be 100 
per acre, the Thames may ultimately have a resident 
population of 4,054,200, or an addition of considerably 
more than two millions to the present number. During 
the five years 1891-6 the increase of population on the 
south side alone was 119,244, and it should also be 
remembered that such districts as Tottenham, Wood 
Green, Willesden, and West Ham is rapidly increasing. 

Briefly to summarise the present position of the whole 
question, it may be stated that the main drainage system 
was constructed to serve 3,450,000 persons, with an 
average water supply of 31} gallons per head, whereas it 
now serves 4,700,000, or 36 per cent. more persons, with 
a water supply of from 35 to 40 gallons per head. The 
population is increasing at the rate of about 400,000 
persons in every ten years, and will in all probability 
amount to a total of 7,000,000 within the County of 
London when it is fully built over. The dry-weather 
flow of sewage for which the system was designed was 
108 million gallons daily, whereas the quantity now 
passing may be taken at about 195 million gallons daily, 
or an increase of about 80 per cent. The northern low- 
level sewer was not designed to take any of the sewage 
west of Chelsea, as it was intended to discharge it after 
treatment into the Thames somewhere near Imperial- 
road, Fulham ; and as regards the area south of the river 
Thames, the whole of the drainage amounts in dry weather 
to about 80 million gallons daily, and all this quantity hes 
to pass through the only existing sewer between De t- 
ford and Crossness. Every effort was originally made by 
Sir Joseph Bazalgette for passing flood water directly 
into the Thames by means of the then existing sewel# 
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which run at right angles to the river. This system has 
peen extended and en arged until further works in this 
direction would, with a redundant population to be 
served, tend to bring back that state of affairs which 
existed previously to the establishment of the Metro- 
litan Board of Works, viz., the direct discharge of 
sewage into the Thames. As the area drained into the 
Thames becomes more thickly built upon, it is found that 
the water flowing from the streets after heavy rainfall is 
lluted as, and in some cases more so than, the 
actual flow in the sewers, and the flood discharges which 
now take place from the storm overflows are of an offen- 
sive character. 

After reviewing all the above facts, the engineer is of 
opinion that, in order to bring the main drainage system 
up to date, works to the value of £2,947,000 should be 
carried out by the Council. These will include :—On the 
north side of the Thames, two new sewers from Barking 
to Old Ford, and extra works at Barking ; a new sewer 
between the high-level and middle-level sewers; a new 
sewer between the middle-level and low-level sewers ; an 
extension of the middle-level sewer to Scrubs-lane; and 
additional pumping machinery at Abbey Mills. These 
together are estimated to cost £1,627,000. On the south 
side of the Thames a new low-level sewer from Crossness 
to Deptford; a new high-level sewer from Crossness to 
Catford; and a new sewer from Deptford to Battersea. 
These are estimated to cost £1,320,000. The engineer is 
satisfied that eventually the whole of these will be 
required, but he suggests that, in the first instance, only 
those between Barking and Abbey Mills, Crossness and 
Deptford, and Crossness and Catford, should be put in 
hand, inasmuch as the sewers near the outfall must be 
completed before those more to the west can be com- 
menced. The Committee are of opinion that all these 
sewers must eventually be constructed, and it is esti- 
mated that some eight years will be occupied in the con- 
struction. The three million pounds will therefore be 
spread over a considerable period. At all events, they 
consider that a commencement on those sewers which 
lie near the outfalls should be begun at once. The 
engineer points out that as time goes on increasing difli- 
culties are being put in the way of the construction of 
sewers by the deep level underground railways which are 
becoming so common, and this point is emphasised by 
the Committee as an additional reason why the work 
should be begun at once. 

The proposals of the Committee are as follows :— 
Dealing first with the north side of the river they suggest 
that two new sewers should be constructed from Abbey 
Mills to the Barking outfall. At present the sewage runs 
between these points in three 9ft. barrel sewers running 
side by side on an embankment. The high and middle- 
level sewers, where they join at Old Ford, have a com- 
bined discharging capacity of about 39,000 cubic feet a 
minute, while the double line of sewer from Old Ford to 
Abbey Mills, which receives their contents, has a dis- 
charging capacity of only 22,000 cubic feet per minute. 
Consequently the discharging capacity of this portion of 
the outfall sewer is too small by 17,000 cubic feet per 
minute. The double sewer from Old Ford to Abbey 
Mills can discharge 36,300 cubic feet a minute, while the 
total discharging fo gs! of the three outfall sewers 
between Abbey Mills and Barking is only 33,000 cubic 
feet, so that there is a deficiency of 3300 cubic feet a 
minute. The total available discharging capacity of the 
outfall sewers, therefore, fall over 20,000 cubic feet per 
minute short of the combined discharging capacity of the 
high, middle, and low-level sewers. After allowing for a 
water supply at the rate of 40 gallons per head and a 
rainfall of a third of an inch in the twenty-four hours, it 
is estimated that for the present population a flow of 
nearly 60,000 cubic feet per minute will be required. This 
capacity can be obtained by the construction of the two 
additional sewers between Barking and Abbey Mills. 

There are other points to be considered, too. One is 
that West Ham is about to discharge the sewage of 
250,000 persons into the main metropolitan system. 
Then, the outfall sewers between Abbey Mills and 
Barking have never been examined internally, owing to 
their having been full night and day ever since they 
were first put into use. Considerable difficulty was 
lately experienced in making good extensive cracks in 
the northern high-level sewer above Abbey Mills. In 
addition to this, a new sewer is in course of construc- 
tion between Hackney Wick and Abbey Mills, which 
will have the effect of bringing down more sewage and 
storm water, the latter of which at present largely finds 
its way into the river Lea in times of heavy rainfall. 
The working drawings of the two new sewers have 
been pas for a long time, and though these may 
have to be modified to suit present circumstances, yet 
these two sewers could be commenced much sooner than 
any of the others, and the Committee advise the Council 
that they shall be commenced with as little delay as 
possible. They each have a length of about 4} miles, 
and it is suggested that they shall be 9ft. in diameter. 
No hard-and-fast estimate can at present be given of 
the cost of these sewers, as the quantities have not as 
yet been taken out, but the engineer estimates the 
probable cost at about £600,000. 

The Committee also propose that the sewer accommo- 
dation between Deptford and Crossness should be 
increased. The existing sewer is 11ft. 6in. in diameter, 
and has a discharging capacity of 19,000 cubic feet per 
minute. The sewage from the southern low-level and 
Bermondsey branch sewers, which have together a dis- 
charging capacity of about 11,000 cubic feet per minute, 
ls pumped into the outfall sewer at Deptford, and the 
contents of the southern high-level and Efira branch 
Sewers, capable of discharging 34,000 cubic feet per 
minute, flow by gravitation into it. It has, in addition, 
to take the drainage of Plumstead and Woolwich, and 
“the result,” says the report, ‘as may be readil 
imagined, is that it becomes surcharged.” 
considerable overflow into the Thames, near Deptford 
Creek, inevitably takes place in times of heavy rain. 


There is no outlet into the river between Deptford and 
Crossness, and any relief to the sewer must of necessit; 
be given at Deptford, but in cases of very heavy rainf: 
the flow from Plumstead, Woolwich, and Lee is so great 
as to cause a back pressure to such an extent that all the 
available pumping power at Deptford cannot be used, 
and a free outlet cannot thus be afforded to the sewage 
in the low-level sewer. The evil is aggravated by the 
fact that the low-level sewer drains an area a large 
portion of which is below the level of Trinity high-water 
mark, and it seems to the Committee to be a matter 
of the most urgent necessity that the southern outfall 
sewer should be duplicated. Looked at from the point 
of view of the number of persons served by the southern 
sewage system, it is found that in 1861, about which time 
the outfall was constructed, the population on the south 
side of the Thames was 776,848. In 1896 it was 1,661,904. 
In fact, it had more than doubled. The average increase 
each ten years has been 255,271. During the five years 
from 1891 to 1896 it was 119,244. Under the circum- 
stances the Committee are forced to the conclusion 
that another sewer, equal in size to the existing outfall 
sewer, should be immediately put in hand. The total 
length of the sewer will be about eight miles, and the 
engineer roughly estimates its cost at £500,000; but this 
cannot be taken as absolute, as in this case also the 
quantities have not yet been taken out. A large propor- 
tion of the pumping power requisite to deal with the 
discharge from this new sewer has already been provided 
at Crossness, where provision has also been made for any 
future extensions. 

The Committee make a still further recommendation 
in connection with the area. south of the Thames. It 
has reference to the sewer the engineer proposed 
should be constructed from Catford to Crossness. The 
Committee consider that this work, as a whole, may be 
delayed for a few years, but, inasmuch as the portion of 
this sewer between Crossness and Plumstead Railway 
Station will be placed over the proposed new sewer from 
Deptford to Crossness, it is thought to be more economical 
to construct both sewers at the same time for that length. 
The total length over which both sewers will be built 
together is about 2} miles, and the cost of the portion of 
the upper sewer at present contemplated from Plumstead 
to Crossness is estimated at £150,000. The three recom- 
mendations entail a total outlay of £1,250,000. The work 
will extend over a period of some eight years, never more 
than some £200,000 being spent in any one financial 
year. The rate per £1 ona rateable value of £37,023,819 
would commence in 1900-1 by being ‘005d., and reach its 
highest point of °3583d. in 1907-8, when it would 
gradually decrease till the original loan was repaid, which 
would be in fifty-nine years. 

It is really astonishing to think that the London 
County Council, in spite of the warnings it has had, in 
spite of the expert advice it has obtained, and in spite 
of its knowledge of the size of the sewers at its disposal 
and the increasing population and water consumption, 
should not long ago have taken the steps which are now 
proposed. Plenty of sewers, no doubt, have been con- 
structed, but the outfalls have remained the same. The 
present proposal would appear to be a step in the right 
direction ; but why take eight years over the work when, 
by the report of the Committee, it is plainly evident that 
the relief is sorely needed at once ? 


MECHANICAL FOG SIGNALLING APPARATUS. 


Tue present system of fog signalling by means of detonators 
leaves much to be desired. In the first place, separate gangs 
of men are not kept for the purpose, but platelayers and 
others are detailed for the service when a fog comes on. 
This may be and frequently is in the middle of the night 
when the men have had but few hours’ sleep—perhaps none— 
after a hard day’s work. These men turn out and proceed to 
points more or less distant from their homes, generally in 
very cold weather. They are permitted to make fires for 
themselves, and cabins are in some instances provided for 
them to shelter. It is hardly to be wondered at that they 
should sometimes go to sleep. Arrived at their ‘“ points,” it 
is the duty of these men to observe the signal or signals near 
which they are stationed, and to let the drivers of trains 
know by means of detonators placed on the metals whether 
the signal is on or off. In many instances, no doubt, these 
men perform their duties conscientiously and well. In 
others there is only too good reason to believe that gross 
negligence on their part has resulted in fatal accidents. The 
calling out of the fogmen is in the hands of the signalmen. 
The matter is left to their discretion. If they deem the fog 
bad enough to prevent the drivers seeing the signals, they 
telegraph to the stations on either side of them. Now, fog 
most unfortunately is frequently very “ patchy,” and may 
be bad on some portions of the line and clear in others, and 
its density varies very quickly from nothing to something 
very considerable in a short space of time. Clearly, there- 
fore, the present system is defective, for it is conceivable 
even that a distant signal may be enveloped in fog, while 
the home signal, and hence the signalman, may have no 
fog at all. We have, therefore, many reasons why the pre- 
sent system is not as good as it ought to be; and there is, in 
addition, the risk of the detonators not exploding when 
they are wanted—a not by any means unknown occurrence. 
A number of railway engineers have experimented in the 
direction of providing a means of telling engine drivers in 
what condition the signals are. It is the object of the 
present article to describe the only system which has, as far 
as we know, been used on a practical scale. It is the inven- 
tion of Mr. V. L. Raven, assistant locomotive superintendent, 
and Mr. Charles Baister, assistant locomotive engineer, both 
of the North-Eastern Railway Company. It is on portions 
of the line of this company that the apparatus is fixed and 
at work, and there we have recently had an opportunity of 
inspecting and testing it. In broad outline the principle of 
the invention is as follows :—Adjacent to the signal post, and 
worked by the same wire which actuates the signal itself, are 
lever arms or cranks, capable of up and down motion, placed 
on the sleepers of the permanent way. These lever arms or 
cranks are in the 4ft. 8}in. way, and so fitted that a 
pendulum lever depending from the engine can strike one of 


them as the train passes. This imparts motion to certain 
further mechanism on the engine which opens a cock con- 
nected to the high-pressure air or the vacuum—as the case 
may be—of the brake, or opens a steam cock, and causes a 
whistle to blow or a syren to sound in the cab of the engine. 
This, of course, only happens if the signals are at danger. 
If the signals are off, the levers in the permanent way 
are depressed, and as a consequence are not struck by the 
pendulum lever on the engine. By this means the only 
human element at. work is the signalman in his box. 
Generally speaking, the signalman is absolutely trustworthy, 
and he is not overworked—at all events, at night time he 
will not have been working all day, nor will he have a day’s 
work next day to look forward to. He will be simply engaged 
in his ordinary employment, and will not have to perform 
any more operations than at present. It seems to us that, 
if it is clearly proved that the apparatus on the permanent 
way and the mechanism on the engine can stand wear and 
tear, and are trustworthy, the system has a large future before 
it, and will entail a considerable saving in money to railway 
companies. 

The accompanying illustrations will serve to show clearly 
the nature and scope of the apparatus. Fig. 1 shows in plan 
and elevation the crank or lever obstruction which is 
placed in the permanent way, and the striking lever 
on the engine. The former consists of a bar carried 
in brackets bolted to the sleeper. The bar is bent in 
two places, on either side of the track, and two arms are 
formed, which, unless the signal is pulled off, must always 
remain vertical, because of a weighted lever arm attached to 
one end of the bar. This weight will always hold the arms 
upright and at danger, even if the wire breaks. At the 
same time, the arms are never rigid; the weight keeps them 
vertical, but they can be easily bent over by hand. The appa- 
ratus in this particular works exactly as does an ordinary 
semaphore. When the signal is pulled off, the same lever 
in the signal cabin, and the same wire or a continuation of it, 
pull over these upright arms till they rest at an angle and 
their tops have been lowered through, perhaps, an inch and 
a-half or two inches. The train then passes over them with- 
out their being struck. When at danger, the top of the 
arm is four inches above the top of the rail. Fig. 2 shows 
side and end elevations of the mechanism fixed to an engine. 
There are other slightly differing methods, but this is typical, 
and will serve our purpose. A lever arrangement is sus- 
pended from the drag beam or frame of the engine. This 
lever is free to move in either direction, and swings quite 
easily. It hangs down low enough for the end ofit to engage 
with one of the vertical arms cn the permanent way, should 
this be at danger. It may here be stated that two arms are 
provided in the permanent way, because it may sometimes 
be necessary to run engines tender first, when, of course, the 
engine lever-will be at the other side of the track to what it 
would be if the engine were running front foremost. The 
depth of the engagement between the arm and the lever is 
about one inch. When the lever strikes the obstruction, 
the impact is very considerable, especially at high speeds. 
Neither being rigid, however, no damage is done, and 
the lever under the engine is simply carried backwards. 
This causes the horizontal link, one end of which is shown as 
being carried in a groove by a stud, to be carried backwards 
also, and the stud, of course, follows the curve of the groove, 
which is upwards. As a consequence of this, another portion 
of the mechanism—provided with a horizontal groove in 
which the stud on the end of the link also works—is in its 
turn taken upwards. This portion of the mechanism is 
shaped like an inverted T, the stemt of which is round and 
is carried in bearings. The top of the stem, when at rest, 
impinges against the handle of a cock, and in the case of the 
particular engine which came under our notice, when the 
stem rises this handle is moved, and makes connection 
between the high pressure of the Westinghouse brake pipes 
and the whistle, which at once commences to blow. We are 
informed that the vacuum brake and a syren or steam 
whistle would be equally successful. 

The present condition of the system has not been arrived 
at allat once. Experiments have been continuously in pro- 
gress since November, 1895. At first nothing could be 
devised to stand’ the tremendous shocks which occur when 
the apparatus is brought into play at high speeds. The 
difficulties, however, appear to have been gradually over- 
come. Originally the arms in the permanent way were 
rigid. Anything on the engine which could be devised got 
broken when these rigid obstructions were met with. As 
already explained, the arms are now only kept upright by 
means of a weight just sufficient to ensure that in every case 
the arms, after being struck, shall return to the vertical 
positicn. This allows just that amount of “give” necessary 
to make the difference between failure and a workable appa- 
ratus. Then, too, originally pin joints were used for the 
mechanism on the engines. The result was a large number 
of breakages. Now, however, slots and grooves are employed, 
and when the spindle of the inverted T is watched in 
action it works up and down like a cork in water. In fact, 
it gives one the idea that it is floating. The form and 
method of construction of the pendant lever are alsoimportant. 
Fig. 1 shows the working parts of this portion of the 
mechanism, the most important piece of which is that 
which strikes the obstruction in the permanent way. It 
consists of a detachable portion pinned into a slot in the 
lowest extremity of the main body of the lever. It has a 
small amount of play, and its shank passes through a ring of 
india-rubber, which forms a cushion. This yields by com- 
pression when the obstruction is met with and the impact is 
relieved. 

The idea of using a pendant lever to strike obstructions in 
the permanent way is not new, but the great defect of all 
devices hitherto tried has been their inability to stand shocks 
at high speeds. In the arrangement as now fitted on the 
North-Eastern Railway, a great deal of attention has been 
given to obviating this defect and to convert the violent 
motion imparted to the pendant lever when it strikes the 
obstruction into a comparatively small and gentle movement 
at the end of the spindle which opens the air cock. On 
examining the side view of the apparatus it will be seen how 
this is brought about. The lever on being struck pushes the 
stud up the inclined fixed groove by means of the connect- 
ing link. The T-shaped piece is also carried upwards. A 
considerable motion of the lever, however, meaning but a 
small upward motion of this and practicallyno shock. There 
are sliding contacts everywhere. Slots instead of holes have 
been used wherever practicable, and apparently all requisite 
precautions to ensure perfect working have now been taken. 

The apparatus has been subjected to very severe tests. 
One of these is as follows:—At twenty separate places on 
the North-Eastern system obstructions, as shown in Fig. 1, 
but unconnected with signals, have been fixed, The posi- 


465 | 

struc. 
of Sir 
lition 
in. 
f this 

the 
April 

main 
of 

that 

Ota] 
song 
litan 
of 

lion 
pro. 
rent 
half 
aay, 

um 
day 
lons 
ong 
No 
dis. 
8 of ‘ 

en, 
the 
olly | 
age 
am 
ain 

an 

to q 
ca- 
ons 

ad 

he i 
Sir 
we 4 

be 

is 


466 


THE ENGINEER 


tions chosen for these have purposely been in places where 
the speed of trains is known to be high. Some of these 
obstructions have been down as long as four years—all have 
been at work certainly for three years. The ‘‘ arms” remain 
always at r, and each express train fitted with the lever 
mechanism which passes over the obstructions strikes them. 
The speed at which this is done, of course, varies. We were 
shown one obstruction. It was just beyond Croxdale Station, 


whether the permanent way apparatus can stand wear and 
tear. Asa fact, this isa much more severe test than is at 
all likely to occur in real practice, for in the majority of 
cases the line would be kept clear for high-speed trains, which 
would not strike the obstructions nearly as often as every 
time they passed them, which is now the case. Besides 
this, too, there would be a large number of cases in which 
the driver would see the signal against him, and begin 


which is nearly at the foot of a considerable incline. On 


inquiry we found that no less than forty-seven express trains | 


slackening speed before the signal was actually reached. All 
this goes to suggest that actual working would be less hard 


LL 


passed over and struck this obstruction during the twenty- | 
four hours. The speed at which this was done might be | 
anything up to seventy-five miles an hour. We carefully | 
examined the arms. One, that on the right-hand side look- | 
ing northwards, i.e., in the direction of running, showed no 
marks at all. Evidently no engine fitted with the apparatus 
had passed over it tender first, at all events not at high 
speed. The left-hand arm, on the contrary, showed clear | 


signs of having been struck, for the top of the arm looked | 


Fig. i—CRANK OBSTRUCTION AND PENDANT LEVER 


on the fog signalling apparatus than the test it is now, and 
has been for four years, undergoing. 

The mechanism on the engines has likewise been subjected 
to severe trials. We have before us as we write the official 
records of the North-Eastern Railway Company, which deal 


| with this part of the question. These show the percentage 
of failures to have been 075 per cent. 


The failures them- 
selves number ten in a period extending from November, 
1895, to March, 1898. In two cases the pivot or striking 


| 
| 
| 
| 
| 
| 
| 


Fig. 2—MECHANISM ON THE LOCOMOTIVE 


° 
Ik 
as tho’ it had been hammered. It did not look worn at ;{ 


ugh 
all, and its height had not been reduced. The original shape 
of the top of the bar had been slightly altered, but as an ob- | 
struction it was just as efficient as the day on which it had been 
first fixed more than three years before. When one comes 
to consider what this means, it seems very wonderful indeed. 
We were told that forty-seven express trains struck this daily, 
and allowing, perhaps, half this number for Sundays, we 
have a total of 305 trains a week, 15,860 in a year, and 
47,580 in three years ; and still the arm is in good working 
order. We think this safely disposes of the question as to 


portion broke through faulty material, in three cases pivots 
broke owing to the material having been made too hard by 
way of experiment ; in five cases there were failures in con- 
nection with the pendulum lever. The first of these failures 
was caused by ‘ badly-welded material ;” the second, third, 
fourth, and fifth by “faulty material.” None of the failures 
were apparently due to any inherent defect in the mechanism. 


There are records of engines which have continuously struck | 5) 


the obstructions day after day in the ordinary course of 
working. We find that engine No. 1465 during the period 


Nov. 10, 1899 


struck 


renewed four times. It had during this period 
obstructions 1528 times, being an average of 882 times 

per pivot. Engine No. 1633 between July 22nd, 1g9¢ 

and March 6th, 1898, struck no less than 2058 times 
and there were three renewals, two of these being necessitated 
by faulty material. On the other hand, Engine No. 1632 hag 
struck 1050 times without anything being renewed, ang 
No. 1684 855 times. These engines are both on the Edin. 
burgh and Newcastle service, and therefore would travel at 
high speed. Taking a general all-round average, the North. 
Eastern Railway engineers are of opinion that each piyot 
should stand being struck at least 500 times without having 
to be renewed, and they do not anticipate having to renew g 
pivot in the ordinary course of events more than once a, year, 
The engine driver could carry a fresh pivot, and might easily 
fix it himself if at any time when he might discover op 
stopping that a pivot had given out. With proper materia] 
the pendulums should not break, and there is no record of the 
breaking of any other portion of the mechanism. From oyr 
own observations we should say that the permanent way 
obstruction requires no more looking after than semaphore 
signals—probably not as much—to keep it in thorough 
working order. The engine mechanism certainly would not 
require any more attention than the ordinary motion, and 
would be kept clean by the same man. Naturally there 
would always be the uncertainty of action common to all] 
mechanical contrivances, but from the foregoing it would 
most certainly appear that it isa much superior method to 
the employment of tired men to do extra work frequently at 
night time in cold, damp, foggy weather, using detonators 
which sometimes do not explode. Clearly, at all events, a 
man is not at his best at such a time, whereas a mechanical 
contrivance is unaffected by the weather, and is always there; 
moreover, it does not go to sleep. 

By the courtesy of the North-Eastern Railway Com. 
pany’s officials we had, when making our inspection, 
the benefit of a special train — engine and _ saloon, 
and our trip was so timed that we could go fast or 
slow, or even stop if required for any reasonable period, 
We also had the advantage of being accompanied by both 
Mr. Raven and Mr. Baister, so that every possible facility 
was afforded us for testing the apparatus in every way, 
There are in all sixty engines fitted with the mechanism on 
this company’s system, and 120 semaphore signals have the 
permanent way mechanism connected to and working in 
conjunction with them. Every signal northwards of New- 
castle as far as Alnmouth is so fitted. This was the line on 
which we were taken. We went at rates of speed which 
varied from merely a crawl up to what was but a fraction of 
a mile under eighty miles an hour. It had been arranged that 
the ‘distant ” semaphores should be kept against us. As 
we passed each signal—no matter what the speed—the 
mechanism responded and the whistle in the cab blew. 
There was no question as to its being an excellent warning to 
the driver. He could not disregard a whistle blowing close 
to his ear and continuing to blow until he stopped it by 
closing the cock opened by the mechanism. The engine on 
which we travelled was No. 178. This as it happened was 
the very first engine to be fitted with the mechanism, which 
has been at work continuously, so we understand, ever since, 
without renewal of any kind save of the striking pivot. The 
wearing parts are all in working condition, which points to 
the fact that with the exception of the striking pivot there 
should be few renewals. We ran from Newcastle to Aln- 
mouth, then turned the engine round, crossed over and 
returned to Newcastle. This time no excessive speeds were 
attempted, but we travelled sometimes at sixty miles an 
hour or a little over. On all occasions the mechanism 
worked without hitch. On examination, the striking pivot, 
which was probably new for our tests, showed no signs at all 
of the day’s work, 

Taking the apparatus as a whole, and bearing in mind the 
official records as to its working, it would certainly seem 
that the North-Eastern Railway Company has a safe and 
trustworthy mechanical fog signal. The men appear to have 
taken to it. It has been urged against it that the drivers 
would trust too much to it, and that it would tend to reduce 
their vigilance. We do not think this will be so. An 
engine-driver must know where he is or he cannot tell how 
to run his train, and to know where he is he must keep con- 
tinual look out or he soon loses his way, so to speak. The 
driver of engine No. 178, when interrogated as to how he 
found it work, replied that it had never failed in his expe- 
rience, and that he regarded it as the finest safeguard which 
had ever been invented. From small beginnings it has grown 
to its present size. We should not be surprised to hear of 
its adoption over the whole system. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: F. A. All- 
den, to the Tauranga, re-appointed cn promotion, Engineers: 
William C. Sanders, to the Renown, additional for the Ardent, in 
lieu of a chief engineer; Henry W. Hayes, to the Pembroke, 
additional, to be detailed for duty for the Coquette, in lieu of a 
chief engineer. Assistant engineer: Sidney U, Hardcastle, to the 
Collingwood, for temporary service. 


Society OF NAVAL ARCHITECTS AND MARINE ENGINEERS, 
America,—The seventh general meeting of the Society of Naval 
Architects and Marine Engineers will take place in New York 
City, at 10a.m., Thursday, November 16th, 1899, The following 
papers will be read:—Thursday, November 16th: (1) ‘‘ Coaling 
Vessels at Sea,” by Mr. Spencer Miller, associate. (2) ‘‘ Causes 
for the Adoption of Water-tube Boilers in the United States Navy,” 
by Engineer-in-Chief George W. Melville, U.S.N., vice-president. 
(3) “Suggestions as to Improved Appliances for Launching Ships’ 
Boats,” by Mr. John Hyslop. (4) ‘‘The Electric Plants of the 
Battleships Kearsarge and Kentucky,” by Naval Constructor 
J. J. Woodward, U.S.N., member. (5) ‘The Increasing Compli- 
cations in Warships, and how Simpler Arrangements might be 
Adopted,” by Mr. George W. Dickie, member of Council. 
(6) “ Beam Formulw Applied to a Vertically Stiffened Bulkhead, 
with some Results,” by Mr. H. F, Norton, member. (7) ‘‘ Notes 
on Sheathing the U.S. S, Chesapeake,” by Naval Constructor 
Lloyd Bankson, U.S.N., member. Friday, November 17th: 
(8) ‘System of Work in a Great Lake Shipyard,” by Mr. W. I. 
Babcock, member. (9) Overhead Cranes, Staging, and Riveter- 
carrying ra in the Shipyard,” by Mr, James Dickie, 


member, ( ) ** Designs for the Denver Class Sheathed Protected 
Cruisers,” by Chief Constructor Philip Hichborn, U.S.N., vice- 
president. (11) ‘‘ Novelties in Ship Fittings,” by Assistant Con- 
structor R. M. Watt, U.S.N., member. (12) ‘‘ Progressive Speed 


Trials of the U.S. 8. Manning,” by Prof. C. H. Peabody, member of 
Council. (18) ‘Tactical Considerations Involved in Torpedo Boat 

esign,” by Lieutenant A. P. Niblack, U.S.N., associate. 
14) ‘On the Action of the Rudder, with special reference to the 
otion of the Ship while the helm is being put over,” by Professor 


between July 25th, 1896, and March 6th, 1898, had its pivot 


William F, Durand, member of Council. 
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H.M.S. VENERABLE 


CONSTRUCTING AT CHATHAM DOCKYARD 


H.M.S. VENERABLE. 


Tue engraving given above illustrates H.M.S. Venerable, 
which was launched from Chatham on Thursday, Novem- 
ber 2nd, and was briefly described in our issue last week. 
Our picture shows her as she will appear when completed. 


furnaces of a matting capacity of 125 to 150 tons a day, and | copper—the copper bottoms—is allowed to collect, and is cast 


| where cupolas of 300 tons capacity reduce first-class lump ore | separate from the subsequently formed and purer copper. 
| and coarse concentrates without roasting to a grade proper; The author anticipates that all forms of converters will 
| for converting. From these cupolas, as well as the reverbera- | undergo modifications. For blowing direct, connected blow- 


tories, the matte is transferred in the fused state to the con- | ing engines are employed, the pressure required being 12 lb. 
verters. These are round, and measure 6ft. 14in. maximum | to 151b. in a vertical, and 31b. to 101b. in a trough or barrel 


Her length between perpendiculars is 400ft., her extreme | 


b 75ft. . | used to carry the ladles, shells, &c. There are six converters, 


her manceuvring power, her stern post is of peculiar shape, a | , : | 
i : A >” | elevated instead of bottom tuyéres; the large size enables a | 

the wood Raving bem out thicker lining to be used. At the Anaconda Works there are 
| fifteen converter stands; the converter shells have a maxi- 
mum diameter of 6ft. lin., and in height 9ft. 10in. over all. 


| diameter and 11ft. 9in. high over all. An electric crane is | converter. The copper Bessemerising process comprises nine 


operations—lining the converter, charging the converter, 
first blow, skimming, second blow with frequent punching, 
final skimming, pouring the metal, repairing the lining, and 
disposing of the slag. 

The silica absolutely necessary to the process can neither 
be effectively mixed with the charge nor added in the con- 


THE INSTITUTION OF MINING AND METAL. | 


LURGY, LONDON. 


_ Tue Institution of Mining and Metallurgy is again showing 
signs of activity in promoting the objects it has in view; it 


| 


has just published its seventh volume’ of “Tranactions,” | 


and has just commenced its ninth session, the meetings as 
usual being held at the Geological Museum, Jermyn-street. 
Incidentally it may be noted ‘that the busy professional men 
whose work frequently necessitates reference to a special 
mining and metallurgical library, such as hitherto existed 
at the convenient position in Jermyn-street, deplore very 


greatly the depletion of this library to crowd the shelves of | 


the general educational library now accumulating at the 
out-of-the-way neighbourhood of South Kensington, where 
too many of the special books cease to be of use, and become 
mere objects of curiosity. 

Returning to the Institution and its work, the following 
papers, amongst others, are already in hand, and will be read 
during the session :—“‘ On the Cripple Creek Goldfield,” by 
TA Rickard, M. Inst.M.M.; ‘Notes on the Coalfields of 
New Zealand,” by James Park, M. Inst. M.M.; ‘Some 
Notes on the Chlorination Vat Process as applied to the 
Auriferous Concentrates of the Santa Anna Mine, Brazil,” by 
Spencer Cragoe ; ‘‘ The Mineral Resources of New Caledonia,” 
by F. Danvers Power, M. Inst. M.M.; ‘Notes on the Cyanide 
Process,” by H. Howard Greenway, M. Inst. M.M.; “On the 
Electro-deposition of Chromium,” by S. O. Cowper-Coles, 
M. Inst. M.M.; “The Argentiferous and Auriferous Copper 
Ores of Southern British Columbia,” by J. D. Kendall, 
M. Inst. M.M.; “Gold Mining in British Guiana,” by J. H. 
Powell, M. Inst. M.M.; “On the Development of Silver 
Smelting in Mexico,” by Otto H. Hahn, M, Inst. M.M. 

The President, Mr. S. Herbert Cox, inopening the meeting, 
announced that the membership numbers had reached 615, 
and then Mr. Walter McDermott, in the absence of the 
author, read the paper by Mr. James Douglas, President of 
the American Institute of Mining Engineers, on ‘‘ The Treat- 
ment of Copper Mattes in the Bessemer Converter.” The 
author recalls the De ge: of Hollway—under the name 
of Holloway—and of M. Manhés, drawing attention to the 
| arr used by them, and to the application of the 
h anhés process at the Parrott Works, Butte City, Montana, 
br then passes on to the square-bodied converter with the 
Bee shaped bottom of Stalmann, which measured 5ft.” by 

. and 7ft. 10in. in height. Referring then to the Boston 
Pom Montana smelting works at Great Falls, Montana, where 

ing reverberatories were replaced bystationary regenerative 


They are used in conjunction with re-melting cupolas and | verter, it therefore has to be incorporated with the lining, in 
tilting reverberatories, like Bruckner cylinders, used as copper | some cases a siliceous ore is advantageously used for the 
refineries, to bring the converted metal into condition for | purpose, otherwise quartz or quartzite is used, and where 
making anodes. The works are described in Hixon’s | necessary is mixed with sufficient clay to make it adhere to 
“Notes on Lead and Copper Smelting and Copper Con- | the sides. An efficient way of lining is employed at Great 
verting,’’ from which a specification of the converters is | Falls, the lining is mechanically pounded into place by a 
quoted inthe paper. The next works that come under review | steel tamper around a steel templet, which is expanded by a 
are those of Arizona, the Copper Queen, the Arizona Copper wedge while the lining is being inserted, and can be made to 
Company, and the Detroit Copper Company. It may here | collapse sufficiently for extraction by the removal of the 
be remarked that in Bessemerising copper mattes the reduc- | wedge after the lining is thoroughly set; the converter 
tion to metal is effected at the expense of the siliceous during the tamping rests on a revolving table, thus ensuring 
lining, therefore the shells are made separate from the more uniform distribution and compression. The lined con- 
stands, so that they may be removed to be re-lined; for the verter is placed in position and charged; the first blow 
same reason they are made in two parts, a body and cover. | follows and lasts twenty minutes, about half the sulphur is 
The works hitherto alluded to have vertical shells like steel | oxidised or volatilised, and the iron is oxidised and converted 
Bessemer converters; the Arizona companies have adopted the | into slag at the expense of the lining. The converter is then 
trough or barrel pattern, 8ft. in length, 5ft. Sin. in diameter, turned, the blast thrown off, the slag poured, and finally 
which rest and revolve in runners, and have the blastcarriedina rabbled from the white metal, the chief product of the first 
wind-box through a pipe with a detachable joint, which occu- | blow; more matte is then added, and the first blow repeated, 
pies thé position of a trunnion in the vertical converter. The | or the second blow is taken, and is continued longer than the 
barrel converters are more convenient to remove than the | first, and results in copper of 99 per cent., and a little granular 
vertical form, and also have the advantage of the metal | slag. During the second blow the tuyeres are liable to get 
being in a thinner layer and covering a greater area; and, | blocked by metallic copper, and have to be kept clear by punch- 
further, when copper has been formed the barrel converter | ing; this is more likely to occur in vertical than barrel con- 
can be tilted so that the tuyeres, which are at one level and | verters, as the latter can, as has been already said, be adjusted. 
in one side only, can be brought to flow through the | The life of a lining depends upon circumstances, but four 
residual matte, and not through the metallic copper. For | charges seems to be a good life. The log of the life of a 
removal of shells cars provided with hydraulic plungers are | lining is given in the paper, with complete particulars of 
used, in some cases propelled by electric motors. The | time and analyses of samples of the mattes, slags, white 
finished copper is poured from the converter into steel moulds | metals, metallic copper, hood and lining, furnishing interest- 
holding 2501b. to 3001b., ranged side by side in a long car; | ing data. An examination of the records shows that 
copper moulds cast from the converter are sometimes used. | 15,090 1b. of copper was made in 10 hours 43 min., in four 
In all the Arizona works re-melting furnaces are dispensed | charges, in 2 hours 40 min. per charge, of which 49 min. was 
with, the matte from cupolas collects in large wells, from | consumed in pouring copper, patching lining, and charging ; 
which the slag flows continuously ; the wells are mounted on | and about a farthing a pound seems to be about the cost in 
rollers, and rotate, like the converters, by hydraulic machinery, America of smelting copper in this way. Some illustrations 
so the molten matte can be poured direct into the converter, accompany the paper, to which, however, little reference is 
which is placed at a lower level; this is the practice at the | made. 
Copper Queen. At the Arizona Copper Company’s works | In the discussion which followed, Mr. J. H. Collins con- 
the matte from the cupolas is stored in a reverberatory | sidered the loss incident to the process too high, and sug- » 
furnace, from which it is transferred as required to the con- | gested that the process might be stopped at the white metal 
verter by a ladle moved by an electric crane. stage, and then Messrs. James and Nicholls’ direct method be 
The largest converter in America is at Calientes, | adopted. Moreover, he did not approve of anodes cast direct 
Mexico. It is vertical, is made in three sections, and | from the converter. They were too imperfect, and occasioned 
measures 96in. and 16ft. many difficulties subsequently. He also gave some interest- 
The “ David Selecteur” is also referred to. Thisis a bottom- | ing particulars concerning Mr. Hollway’s and other early 
tuyered. bulbous- shaped vertical converter provided with | experiments. Various others spoke, and all agreed that Mr. 
a pocket on one side into which the’ first separated | Douglas’s paper was of great value, 
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ARMOUR FOR NEW RUSSIAN SHIPS, 


We give herewith the official report and an illustration 
showing the result of an extremely important plate trial, 
namely, the test on supply, of the plates made by 
Messrs. Carnegie for the quick-firing batteries of the | 
Russian battleship Retvizan, building at Cramp’s Yard, 
Philadelphia. It may be seen that this shows a great ad- 
vance in defensive power. Any reader of Brassey's or the 
Pola Annual may see that very few foreign battle- 
ships have armour Sin. thick in front of their quick-firing 
guns, and this Krupp process plate has far greater resist- 
ing power than those hitherto made. England, happily, | 
has long covered the quick-firing guns of her principal 
battleships with 6in. Harveyed, and latterly Krupp pro- 
cess armour. Other nations have generally contented 
themselves with far less protection. By the time the 
Retvizan and ships similarly protected are afloat, we | 
shall need the more powerful quick-firing guns which | 
are contemplated, whether 7:5in. or Sin. It may be) 
seen that no projectile in this test approached per- | 
foration near enough to be able to estimate the 
full resisting power of this plate. The heaviest blow | 
was that of No. 4 round, which had a striking energy of | 
1528 foot-tons, and by Tresidder’s formula a perforation of | 
11°5in. of iron, so that the factor or figure of merit of a | 
plate which just keeps out such a blow is 2°3, that is, the | 
plate would be equal to 2} times its thickness in wrought 
iron ; but since this blow did not approach perforation, 
the plate had a considerably higher figure of merit, so 
that it would need more favourable conditions than 
generally occur on service for our 6in. guns to master it. 
It is to be noticed that the plate showed signs of yielding, | 
not in front of the point of the shot, but round the cir- 
cumference, so that ‘‘boring’’ had been completely 
defeated, and perforation would have to be effected by 
punching out a disc. This involves waste of energy in 
setting up the head, increased requirement of energy to 
get through even by punching rather than boring, and it 
involves the shot having the dislodged disc of plate in its 
way after it gets through. 

Efforts are being made by all makers to give hard faces , 
to thinner plates, but up to the present time the tendency | 
to warp has prohibited it for plates below 4in. in thickness, 
and the hardening of thin steel is a recent achievement 
at Sheffield, and we question if foreign makers have got | 
further, if as far. The best thin armour is generally now | 
that known as Krupp non-cemented, which is hard and 
tough, but has not the adamantine water-hardened face 
found in thicker plates. 

On the other hand, the manufacture of really thick | 
Krupp process plates is a work that taxes the power of 
manufacturers at first. Messrs. Carnegie have, we under- 
stand, so far progressed as to have a thick plate now 
ready for trial. The peculiarity of the Krupp process, 
and the circumstances—among them the clear grasp of | 
the situation by Sir W. White—combined to provide the | 
quick-firing guns of our armour-clads with a protection | 
out of all proportion to that of other vessels. We hope 
this will be borne in mind by any Powers who are 
inclined to test our ships, remembering that the principal | 
fighting is done by these guns. 

Washington, D.C., September 20th, 1899. 

My dear Balsinger,—Yesterday, at Indian Head, the Krupp 
ballistic plate R.N.P. 179, representing the first group of armour 
for the Russian battleship Retvizan, was tested. This plate was 


126}}in. long by 91in. wide and 5in. thick. The plate was trap- 
zoidal in shape, with one edge bevelled. It was backed in the 
usual manner with 12in. of oak timbers, and two 2in. skin plates. 
Facing the plate as mounted, the left-hand edge was the bottom 
of the plate with reference to the ingot, the bevelled edge being 
on ths right hand. 

The first point of impact was taken near the centre of the plate, | 


PROCESS ARMOUR 


PLATE FOR RUSSIA 


at a distance of 4lin. from the bottom edge, and 6lipv. from the 
left-hand edge. Midvale 5in,. uncapped a.p. shell, No. 91 of 
Lot 21 made in the present year, was selected for this round. 
The charge of powder was 12°551b., of C.S.B.14 smokeless 


| powder. The shell broke mx the plate, leaving a small portion 
| of the point of the shell em 


dded in the plate; the rest of the 
shell was scattered in small pieces. The estimated penetration 
was Zin. The plate was dished in. The average diameter of the 
flaking was 124in. The metal of the face of the plate was very 
hard, and of fine dark grey crystals, super-carbonated near the 
surface. The striking velocity, as measured through the screens, 
was 2060 foot-seconds, the required striking velocity being 2058 
foot-secends, 

The same charge of powder was used in cach of the succeeding 
rounds, 

In the second round a Sin. Wheeler-Sterling uncapped a.p. sbell, 
No, 2295 of Lot 19, was selected. This shell also was made this 
year. The second point of impact was taken ata distance of 29in. 
from the left-hand edge of the plate, 32in, from the centre of the 


| tirst point of impact, and 42in. from the bottom of the plate. 


The shell broke up as in the preceding round, with the same 
estimated penetration and dish of plate. The average diameter of 
flaking was 12in. The striking velocity was 2086 foot-seconds. 

For the third round Carpenter 5in. uncapped a.p. shell 
No. 4718 of Lot 14 of the present year, was selected. This point 
of impact was taken at a distance of 43in. from the bottom of the 
plate, 274in. from the centre of the first point of impact, and 25in. 
from the right-hand edge of the plate. The shell broke up asin 
the preceding rounds, the dish and penetration being the same, 
and the average diameter of the flaking 10}in, The striking 
velocity was 2057, 

For the fourth round a Midvale 5in, uncapped 2 shell of 
Lot 20 was uzed. The point cf impact for this round was ~}in, 
from the top of the plate, and 49in. from the right-handedge. The 
striking velocity was 2099 foot-seconds. The estimated penetra- 
tion was about Zin. as in the preceding rounds. The ave 
diameter of the flaking was l4in. The shell broke up, as in the 


| preceding rounds, 


For the fifth round a Wheeler-Sterling uncapped a.p. shell 


| No. 2054 of Lot 18 of the present year was selected. This point 


of impact was taken at 19in. from the bottom of the plate, 4lin, 
from the centre of the first point of impact, and 61}in. from the 
left-hand edge of the plate. The shell broke up as in the preced- 
ing round, having attained the same estimated penetration of 2in, 
The plate was dished }in. The average diameter of the flaking 
was only about 5hin. ‘I'he striking velocity was 2082 foot-seconds. 
This impact detached a large piece of the face of the plate under 
the first point of impact, showing more fully the fine er A of the 
metal. In all cf these impacts the wedging action of the shell 
was clearly shown in the cracks round the edge of the flaking, 
indicating that if the velocity were sufficient to cause perforation 
it would be done by driving out a large piece of the plate. There 
were no cracks in the plate. 

The weight of shell in each round was 50lb. The striking 
energies were 1471, 1508, 1466, 1527, and 1502 foot-tons, 

It is hard to estimate what the ultimate resistance of this 
plate would be with the shell used, but it is evident that the plate 
would have stood a very considerable increase of velocity from that 
used. Admiral O’Neil expressed his opinion most decidedly that 
it was the best plate ever tested in this country. 

Yours very truly, 
(Signed) C, A, SToNE, 

Mr. W. R, Balsinger, Eagineer of Ordnance, 

Carnegie Steel Company, Pittsburgh, Pa. 


THe Loss or THE ADULA.—The steamer Para, which arrived at 
Plymouth on the 8th inst., brought among her passengers two of 
the survivors of the Atlas Line steamer Adula, which foundered 
at sea on September 25th. The Adula left Jamaica on September 
25th, at 5.30 a.m., with a large general cargo, including a consign- 
ment of fruit stowed on deck for Port Antonio. When the vessel 
was twenty miles out of port a slight list to starboard was noted, 
but nothing serious was apprehended. The crew were ordered to 


| shift a portion of the cargo, and to throw some of the deckload 
| overboard, and this righted the vessel slightly. At 11.30 a.m., 


when the steamer was off Sandy Point, she suddenly turned turtle, 
and immediately sank. Captain A. McCauly and a part of the 
crew managed to get the port lifeboat yr | as the vessel turned 
over, but the chief officer, Mr. Percy, of Bristol, three firemen, 
and two seamen, went down in the steamer. The carpenter was 
icked up by the boat, but died just as shore was reached, He 
ad been terribly hurt while in the water by the vessel’s screw, 


LONDON AND NORTH-WESTERN RAILWay 
NEW WORKS. 


Tue steady increase of the traflic at Huston has com 
the London and North-Western Railway Company to inake 
further provision for its future accommodation. It is not 8 
much the terminus itself that requires extension just wae 
large additions having been made to it only lately, as the 
approach to it. Hitherto the first mile of line has remained 
mostly just as it was completed sixty-two years ago. Except 
certain widenings at the foot of the incline on the westenn 
side, and not extending very far, little has been done to 
improve the approach ; in fact, all the up trains have ugeg 
the same line of rails. The absence of any great amount of 
local traffic, with the fact that the line was originally built 
with four lines of rail between Euston and the level at Chalk 
Farm, have alone enabled this to be possible, By its 
“Further Powers Act’ of last year, however, the company 
has acquired a considerable length of ground on the east side 
of the line between Serpentine-road and Delancey-street, for 
future widening, and has now in hand the setting back of 
the retaining wall between the corner of Bedford-street ang 
the Hampstead-road bridge. This requires the demolition 
of two of the original double-arch bridges under the northern 
and southern portions respectively of the garden of Ampthill. 
uare. The northern one has just been removed, girders by 
the Horseley Iron Company and built-up steel piers taking 
its place. The other bridge, the one seen from the platforms 
of Euston, is now being demolished. Both bridges had been 
extended westwards years ago. The retaining wall between 
them has been set back, the new work being in blue brick 
with a parapet of yellow stocks, and by cutting cff the 
corner of Bedford-street, nearly round to the Railway Clearing. 
house, a straighter run into No. 1 platform will be obtained, 
with room to re-arrange several roads. A new bridge carry. 
ing the cab entrance to Nos. 2 and 3 arrival platforms has 
had to be built, of wider span than its predecessor. The 
short space between Ampthill-square north bridge and the 
Hampstead-road bridge is also baing widened, requiring one 
house to be acquired by the company. Opportunity will be 
taken to convert so much of the tunnel or covered way here 
as possible into open cutting. 

It is on the western side of the line, however, that the 
greatest changes will shortly begin in this locality. A good 
deal of the narrow peninsula lying between the railway and 
the forgotten cld Jew’s Harp Basin, or Regent's Park Basin 
of the Regent’s Canal has been purchased, and a great part 
of Augustus-street and Augustus-square will be stopped up, 
and a new road made in their place. Serpentine-road, with 
its bridge ove. the railway, will also come out and be replaced 
by a new bridge, 45ft. between the parapets, higher up. The 
top end of Stanhope-street is also to disappear, whilst addi- 
tional arches will be made under Harrington and (ranby 
streets, improving the access to the large western extension 
of Euston Station, opened four or five years ago. 

At Crewe the tunnelling works carrying the goods lines 
under the main passenger roads have made great progress. 
Towards the London end of the station yard they seem, in 
fact, to be quite completed, the new shunting ground at the 
south-west corner being in active use. Both the main line 
and Shrewsbury passenger trains pass over the tunnels, 
which are then carried west of the station, between it and 
the old or No. 2 running sheds, and come up to ground level 
beyond the engine works. Here the excavations are still in 
progress, the sides having to be heavily timbered to with- 
stand the constant vibration of the passing trains. A single 
line runs on each side of the main roads, the western one 
being, of course, the down, and the other the up goods road 
from the north. Close to the up line is another tunnel, 
carrying a double road out to the Manchester branch. Trains 
to Holyhead, consequently, pass over all three tunnels. The 
tunnel crossed by the main-line trains, nearly a mile south 
of the station, is a spur line connecting the new shunting 
yard with the North Staffordshire Railway, a principal object 
of the great scheme being to bring all the goods and mineral 
shunting work into one place. More important still is, of 
course, keeping the passenger and goods traffic entirely sepa- 
rate through the station. Of late years there have been 
some destructive collisions between goods trains at Crewe, 
and at times it has been alinost impossible to deal with the 
prodigious traffic ; but the speedy completion of the new lines 
will avoid much expensive delay, and add greatly to the 
public safety at perhaps the most important junction in the 
kingdom. 

At Preston the great stone bridge over the Ribble is being 
widened for the second time. The original work was erected 
in 1836-8 for the North Union Railway, and consists of five 
arches, each of 120ft. span, with 33ft. rise, constructed of 
millstone grit from the neighbourhood of Longridge. As the 
bridge crosses the river rather on the skew, and three of its 
piers are in the water when there is a full stream, it became 
necessary to avoid still further narrowing the watercourse, 
the piers having already been broadened once on the west 
side. As to the first and second ones from the south side, no 
great difficulty occurred, the water being shallow around 
them, and they are again being widened. The third pier, 
however, stands in the deepest part of the channel, and has 
to be passed over, as it would not do still further to obstruct 
the river. An iron bridge, by Heenan and Froude, of Man- 
chester, is consequently being made, crossing two of the old 
spans at one leap. The appearance of the viaduct will 
necessarily be considerably spoilt on one side, but it was 
unavoidable under the circumstances. No fewer than fifteen 
massive wooden supports are erected on each side of the 
central arch, to carry the temporary line of rails and travel- 
ling crane used in the construction of the works. On the 
Preston side a skew bridge of iron, about 135ft. wide, leads 
from the goods yard to the Ribble viaduct, the new shunting 
lines widening out upon it to improve the accommodation 
for marshalling the trains. The other three piers are being 
widened in masonry again, instead of having iron columns 
placed against them. There are at present five running lines 
over the bridge, two more being added by the work in hand. 
At the north end of the goods yard the great bridge carrying 
Fishergate, the main street of Preston, is being extended 
westwards to give room for additional lines of rails, corre- 
sponding with the extended access over the river at the 
south. 

At Lancaster preparations are making for the much- 
needed new station. This has been talked of so long as to 
have become a standing local joke. It will be to the south 
of the present station, which is hernmed in by bridges at 
each end, and has the great objection of being only approach- 
able by carriages from the down side. A considerable space, 
curving from the east end of Meeting House-lane bridge 
down towards Brook-street is being cleared away for the new 
station, which will stand on elevated ground, part of which 
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; ied by the goods department. The bridge in 
its south side, so that the in- 
quest traffic over it may have — room. The population 

caster is now about 35,000, having fully doubled since 

resent Castle Station was built in 1846. Besides the 
the Pthrough traffic there are local train services to Glasson 
= to Morecambe, and to the Midland Station, all of 
ich have had to find room as best they could. Delay is 
bs caused to the expresses by the crossing and shunting 
f these trains, and the advantage both to the company and 
the public of a new and larger station at Lancaster will be 


very great. 


of 


THE CUTLERS’ FEAST. 


Tur annual Feast was given by the Master Cutler, Mr. 
R. A. Hadfield, on Thursday, November 2nd, and was a 
marked success. The Marquis of Lansdowne was the prin- 

Both he and Lord Charles Beresford spoke on 


cipal guest. € 
the war, and their speeches have been fully reported 
in the daily papers. Nothing of strictly engineering interest 


occurred at the Feast, but on the next day visits were made 
to the works of Charles Cammell and Co., Limited, and to 
the new Hast Hecla Works of the Hadfield Steel Foundry 
Company, Limited. 

At the first-mentioned works such processes of the manu- 
facture of armour as are not kept secret were shown, the first 
being the rolling of a 9in, armour plate for one of her 
Majesty’s chips now building. The visitors then were shown 
the furnaces In which the ag are reheated ; and, finally, 
one was withdrawn and the hardening operation was per- 
formed on it. The plates are put into the furnace so 
protected by brickwork that only the upper surface is ex- 

to the full heat of the flame. When brought 
to the proper heat, which is indicated by a pyrometer, 
a plate is withdrawn and carried over a large iron tank, into 
which it is lowered face upwards till it rests upon supports. 
The bottom of the tank is covered with nipples, from which 
numerous fine jets of water play upwards against the plate. 
A large and shallow box, the lower surface of which is also 
fitted closely with nipples, is immediately run over the plate, 
and a heavy rain of water falls from it, rapidly chilling the 
upper surface. Several hours of this treatment are required to 
thoroughly cool a thick and large plate. The company then 
passed into the machine shops, where everyone was im- 
pressed with the immense size of the tools in use. Planing 
machines, drilling machines, and ripping machines of various 
kinds were seen in operation, and an electric grinding 
machine for finishing the edges of hardened plates attracted 
no little attention. Part of the side armour for a British 
cruiser was fitted together in one of the shops, and tests for 
hardness were shown. Large punches of hardened steel ground 
toa point with an angle somewhere between 60 and 70deg. were 
held on the plates at different points, and were struck by a 
swinging blow from a heavy sledge hammer. In every case 
the points of the punches were knocked to pieces. To prove 
that the punches were not too brittle, one was taken and 
tried on the back of another plate. It made a deep indenta- 
tion, but the point remained intact and sharp. The same 
punch was then used on the hardened armour, and flew to 
pieces without making any appreciable mark. On leaving 
Cammell and Co.’s works, the visitors were taken by speciat 
train to the East Hecla Works, and visited the new proof 
butt, where a 4in. Hadfield cast steel shell was fired from a 
Krupp gun through a mild steel plate. Luncheon was then 
served in one of the new shops, and after it the visitors 
inspected the works and a most interesting exhibit which Mr. 
Hadfield had prepared. Naturally, the projectiles attracted 
the principal attention, and much time was spent by Mr. 
Hadfield's courteous assistants in explaining the particular 
use and action of different makes. Models of some hard-faced 
plates penetrated by capped projectiles at different angles of 
impact were shown, and were exceedingly instructive. 
Besides these warlike manufactures there were shown a 
number of things interesting to mining engineers, all made 
out of manganese steel. To show the non-magnetic property 
of this remarkable metal a number of large permanent 
a were placed here and there. A model rope tramway, 
with tub controllers, automatic greasers, hauling grips, Xc., 
was shown in operation. An ingenious device for removing 
pit props was also seen, and the piercing of a very hard 
granite block by a Stephens Climax rock drill was watched 
with interest. 

We give a few particulars of the new works which have 
been kindly supplied to us. The East Hecla Works of the 

ield Company are now in course of construction 
at Tinsley, adjoin the Great Central line of railway. The 
Works are at present only partly constructed, but the com- 
pleted portions give employment to about 700 men. The 
main foundry building will be over 600ft. long by 134ft. wide, 
with two supplementary foundries for special work, one 120ft. 
square, the other 370ft. long by 60ft. wide, the total foundry 
area being nearly 150,000 square feet, which is about 33 per 
cent. more than the large foundry of the General Electric 
Company’s Works, United States, America, about which so 
much has appeared in American technical and other journals. 
There will be a skylight area of 54,000 square feet. Nearly 
3000 tons of steel will be used in the building. The shops 
will be fitted with overhead electric travelling cranes of 
various lifting powers, and also electric jib cranes, which will 
be placed in different parts to facilitate special work and 
telieve the overhead travellers. The building throughout is 
entirely of steel, brick, and glass, no cast iron or woodwork 
being used in the construction. All columns are built up, 
ce, of box section or braced, according to the loads to be 

Adjoining the foundry buildings are the engine and boiler 
houses for different purposes, including electric light, power, 
and condensing plant, &c. The boiler houses are built for 
eleven 8ft. by 30ft. Lancashire boilers, six being installed at 

resent. The electric light and power plant house is built 
or five engines and dynamos, of which three are now being 
erected, the three sets of engines being equal to 1000-horse 
Power. The surface-condensing plant is capable of dealing 
pr 2000-horse power, and is supplied with circulating water 
_ the river Don through a culvert about 600ft. long. 

: prone yg shop as at present built is 356ft. long by 110ft. 

a and is divided into three bays, two of them being 45ft. 
and a lean-to span of 20ft. wide. Arrangements have 
0 n made so that this can be quickly enlarged cs required. 

Verhead travellers have been put in the middle span, and 

shop is well supplied with the ordinary machine shop 
f t, Overhead runners, &c., and has a large tool-room adjoin- 
ps ag various annealing, fettling, and grinding shops 
pon! 1 of the same width as the machine shop main bays, 
are supplied with overhead travellers. The annealing 


shop contains eleven large furnaces. The smiths’ shop and 
forge is 90ft. wide by 165ft. long, and contains eleven steam 
hammers, with the necessary furnaces, cranes, hearths, &c. 
At the end, but in connection with it, is a shop 90ft. wide 
by 70ft. long, for the purpose of loading goods, storage of 
raw material, &c. The chop for colliery wagon building, of 
which the firm make a speciality, is divided into four bays, 
all 40ft. wide, 154ft. long, and contains steam hammers, 
furnaces, punching and shearing machines, smiths’ hearths, 
&c., and special wood-working machinery. 

Adjoining the machine shop are two warehouses for the 
storage of speciz] tool and pr tn steels. Steam is supplied 
to this end of the works from a battery of four large Lanca- 
shire boilers, in a separate boiler-house adjoining the machine 
shop; but these Her: me will eventually be used for supplying 
the steam hammers only, the intention being to work the 
various shops with motors, the power being supplied by the 
plant before mentioned. Various other shops, &c., are about 
to be constructed, including pattern shop and pattern stores, 
main offices, workmen’s dining-rooms, laboratory, main 
stores, and a warehouse. 

At the conclusion of a visit which the hospitality and 
courtesy of the Master Cutler had made exceedingly plea- 
sant, the visitors returned to Sheffield by a special train. 


NEW ROOF AT THE CRYSTAL PALACE. 


Tue renovation of the roof of this well-known structure 
calls attention to an engineering enterprise of more than 
local interest. It will be remembered that, at the instance 
of H.3.H. Prince Albert, a Royal Commission was appointed 
to secure funds and to arrange for the construction of a 
building suitable for the accommodation of the first Great 
International Exhibition of 1851, upon a selected site in 
Hyde Park. Upwards of 200 designs were furnished for the 
purpose, but none of them proving acceptable, Fox, Hender- 
son, and Co. brought forward a design, suggested by Mr.— 
afterwards Sir Joseph—Paxton, and based upon a large palm- 
house which he had successfully erected at Chatsworth ; and 
their tender, which worked out at about £25 per square 
of ground covered, was accepted in July, 1850, the building 
being opened to the public on May 1st, 1851. 

The great roof, the main point of interest at the present 
time, was originally constructed upon the “ridge and 
furrow’’ system of Paxton. The details of this, as of the 
other portions of the building, were worked out by Mr. 
—afterwards Sir Charles—Fox, and it became immediately 
important to ascertain the dimensions at which glass could 
be procured with the least possible delay, and in sufficiently 
large quantities to cover in some twelve or thirteen acres of 
roof. These, on inquiry, were found to be limited by prac- 
tical considerations of expense, &c., to a length of 49in.; and 
the slope of the ridge and furrow system being about 2} to1, 
this was found suitable for a pitch dimension from ridge to 
ridge of 8ft. Hence the unit of length for the construction 
of the building was derived as 24ft.: this being the general 
length of the majority of the cast iron girders abounding in 
the structure, while multiples of 24ft. give the larger dimen- 
sions, both of the original Exhibition buitding and of the 
present Crystal Palace. It may also be pointed out that the 
original width of the glass employed was 10in., this being 
considered narrow enough to ensure safety from the effects of 
a heavy hailstorm. 

The glass was placed in position upon the main framework 
of the roof by the the alternate fixing of glass and sash bar, 
the latter being rapidly fixed dcwn in place, resting upon the 
ridge timber at the upper end, and upon the Paxton gutter 
at the lower, the glass being pressed se into grooves run- 
ning along upon either side of the sash-bar. These latter 
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being measured in the aggregate by miles, it was necessary 
to provide some efficient method of rapidly puttying them, 
and a machine was accordingly elaborated for the purpose. 
The sash bar was passed through an opening in close juxta- 
position toa supply tube on either side, arranged to feed putty 
to the grooves, and the supply was to be provided and 
regulated by the action of a piston forcing compressed putty 
before it, from a cylinder of the requisite capacity, along the 
two tubes into the corresponding grooves. Upen trial, how- 
ever, it was found that the first series of bars passed through 
without receiving any putty, while after this the supply 
rapidly aqneust® upon the scene, and so completely out- 
stripped the demand that, in a short while, the neighbour- 
hood of the apparatus was more or less covered with inter- 
mingled strings of putty coiling in all directions, which 
continued to appear after the motion of the supply piston 
had been stopped. This idea being in consequence aban- 
doned, the sash bars were passed through vessels containing 
paint of the requisite colour; as they emerged, brushes 
placed around a suitable opening removed the surplus paint, 
leaving, however, the grooves full; and it was found that 
the paint thus left formed a good substitute for putty. 

When the building, not being required after the closing of 
the Exhibition, was taken over and reconstructed, with 
additions, by the Crystal Palace Company, on the Norwood 
Hills, in 1854, the removal of the glass from the sash bars 
became a serious problem; and the percentage of loss from 
breakage por covet to be caused by this removal was largely 
increased, it being found that the paint had set very hard, 
and had bound the glass firmly into the grooves of the 
sash bars. 

The problem of maintaining an originally temporary build- 
ing in efficient repair as a permanent structure proved 
necessarily an expensive matter, and since the erection of 
the Crystal Palace, forty-five years ago, considerable sums 
have from time to time been judiciously expended upon the 
roof by way of maintenance, Xc. 


The work at present in hand ‘consists of the renovation of 
the great roof over the centre transept of the Crystal Palace, 
under the direction of Sir Douglas Fox, President of the 
Inst. C.E., and Mr. V. B. D. Cooper, M. Inst. C.E., the 
consulting engineers to the Crystal Palace Company. 

The iron main framing of the roof, now placed in a con- 
dition of thorough repair, remains unaltered, but the covering 
has been entirely renewed, the ‘“ Mellowe’s” system of 
glazing, &c., being introduced. The old “ Paxton” gutters 
and ridges have been replaced by new ones of wood covered 
with lead ; and the sash bars, consisting of light steel T irons, 
entirely covered with a drawn coating of lead with ar: 
admixture of tin, as shown in the accompanying engraving, 
spring from gutter to ridge, in place of the old timber sash 
bars beforementioned, the lead being drawn so as to provide 
projecting strips on either side for the embracing of the 
glass edges. The glass now employed is heavier than the 
old, viz., 26 oz. as against 21 oz., and, in consequence, the 
sash bars are spaced further apart, the glass running in 18in. 
widths instead of the old 10in. 

The lantern which surmounted the old roof has dis- 
appeared, and the new roof is completely semicircular, the 
glass in the uppermost and approximately horizontal portion 
being 31 oz. 

It is evident that there is now practically no extcrnal 
surface which will require painting; and should any glass 
neéd replacing it can be done with a minimum of trouble or 
expense, the cost cf maintenance being thus greatly reduced, 
especially when the comparative inaccessibility of the roof is 
taken into account. 

In order further to strengthen the roof cross ties of wire 
rope, furnished with adjustable couplings, have been added, 
running across the span above the springing of each rib, 
their pitch being 8ft., and the main ribs carrying a stronger 
tie than the intermediate ones. These, however, being at an 
elevation of more than 100ft. from the floor of the Palace, 
will not be noticeable from below. 

It will be seen that the result of the above alterations 
and additions will be not only to place this important roof 
in a condition of more permanent security, but also to 
considerably enhance the internal lightness of the structure. 
At present a considerable portion of the centre transept 
roof, extending over several acres, has been completed, and 
it is in contemplation to extend the system to further 
portions of the Crystal Palace. 


Tae Royal AGRICULTURAL fociETY.—Only cnce before, at 
Kilburn in 1879, has the Royal Agricultural Society suffered co 
heavy a loss as that of £6350 in connection with the Maidstone 
Show. At Kilburn the loss was no less than £15,064 ; but, apart 
from that unfortunate Exhibition, no Show had involved a loss of 
as much as £5000 until Maidstone was visited. When the Show 
was in its early life, no idea of profit upon it appears to have been 
entertained. At any rate, there was a loss every year on the first 
nineteen Exhibitions. Altogether, out of sixty Shows, thirty-eight 
have caused loss, and only twenty-two have yielded profit. The 
aggregate of losses is £92,810, and that of profits is £59,218, 
showing a net loss on sixty Shows of £33,592. 

YORKSHIRE COLLEGE ENGINEERING SocieTy.— The second 
meeting of the session in connection with the Yorkshire College 
Engineering Society, Leeds, was held in the engineering lecture 
room of the College last Monday evening, when Mr. W. B. Statham, 
A.M.I1.C.E., of the Linde British Refrigeration Company, Limited. 
London, read a paper on ‘Refrigerating Machinery.” Mr. 
Statham explained that in earlier days attempts were made to 
secure satisfactory refrigeration by using machines which com- 
pressed and cooled the ordinary atmospheric air. In 1874, how- 
ever, Dr. Linde introduced his ammonia compression system, and 
the modern up-to-date machines of this type that were turned out 
were able to accomplish five times as much refrigerating work, 
with the came amount of power, as the older machines. Mr. 
Statham lucidly described the Linde system, and illustrated his 
remarks with numerous slides and diagrams, On Tuesday even- 
ing, by kind permission of Mr. E. W. Darby, a visit was made by 
members of the Society, under the guidance of the lecturer, to the 
Yorkshire Pure Ice and Cold Storage Company’s premises, in New 
York-street. 

PATRIOTISM AMONGST ENGINEERS.—Rarely, if ever, bas there 
been such an outburst of patriotic feeling throughout the lengta 
and breadth of the land as that which is the outcome of the Boer 
war, and of which we see around us on every side such pleasing 
results. Not the least of these we heard of just too late for men- 
tion to be made of it in our last issue. On the previous Monday 
there had been a special ting of the bers of the Sick and 
Benefit Society in connection with the artificers at Crompton and 
Co.’s works at Chelmsford, at which meeting it was resolved 
that :—‘‘ A voluntary fund be opened, on behalf of the wives and 
children of the men taking part in the war in the Transvaal, and 
that each employé of the firm be asked to subscribe ld. per week 
during such time as may be necessary, and that the firm be 
authorised to deduct the same from the wages of such employés 
as give their consent. The amount subscribed to be forwarded 
each week to the head office of the Soldiers’ Wives and Families 
Association.” A committee was also appointed to obtain signa- 
tures to this. Now, it seems to us that this is a most healthy sign, 
and the beneficial effects of such a movement cannot be overrated. 
We heartily congratulate Crompton and Co.'s workmen upon the 
step that they have taken; we trust that in every way it may 
meet with success, and that we may hear cf the good example 
being followed by every other engineering firm in the United 
Kingdom. 

AMERICAN RAILWAY IMPROVEMENTS.—On a number of railways 
large sums of money are being expended on improvements to the 
line, in order to effect economy in the maintenance and 
operating expenses. Such improvements include the elimination 
ms severe curves, the r ti of gradients, the renewal 
of temporary with permanent structures, and the use of 
heavier rails. On the Northern Pacific Railway, during the past 
year, the reduction of gradients, the filling in cf long sags, the 
straightening of the line, and the replacement of timber trestles 
with solid embankments, involved the handling of nearly 3,000,000 
cubic yards cf earth. On different divisions, the maximum 

dients have been reduced from 1 per cent. to 0°4 per cent., 
$55 cent. to 1 per cent., and 0°5 per cent. to 0°25 per cent. 
This i greatly increased the traffic facilities, especially in con- 
nection with the use of heavier engines. The train loads have 
been materially increased, and are hauled with greater economy. 
It ap) from the official figure, that while the rate per ton per 
mile has steadily declined in recent years, the revenue per train 
mile and the revenue-paying load per train mile have 
steadily increased. Fourteen steel bridges have been built, 
and fourteen more are to be built this year, while by the end 
of 1899 all the tunnels will have been lined with brick and con- 
crete. At water-supply stations, great improvements are being 
made, and gravity supply or gasoline engines are replacing the 
steam pumping plants. The gasoline engines are reliable in ser- 
vice, and can be attended to by the station men, instead of re- 
uiring regular engine-men and firemen. At water-supply stations 
also machinery is being put in for handling, distributing, and de- 
livering the fuel, thus doing away with much hand labour, while 
the coal is less injured in handling, and the operation is much 
cheaper, while the capacity is, of course, largely increased. 
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THE DUTCH CRUISER NOORD BRABANT. 


THE engines illustrated on page 471 are those of the Dutch 
cruiser Noord Brabant, built by the Royal Engineering and 
Shipbuilding Company de Schelde, at Flushing (Hoiland). 
The engines were built from designs by Mr. W. H. Martin, 
engineering manager of thoseworks. The principal dimensions 
of this ship are:—Length over all, 310ft. 9in.; between per- 
pendiculars, 299ft.; breadth, 48ft. 6in.; draught, 17ft. Yin. ; 
displacement, 4033 tons. 

This cruiser is similar to the Zeeland, constructed by the 
same firm for the Dutch Government about a year ago, the 
ouly difference being an addition of 6ft. to the length. The 
engines are of the three-cylinder triple-expansion vertical 
type, and drive twin screws. They run inwards, i.e., the 
right-handed propeller is on the port side of the vessel. The 


engine space is divided fore and aft by a water-tight bulkhead ; | 
the starting platforms are at the ship’s sides, and are par- | 
ticularly roomy. The diameters of the cylinders are 33in., | 


49in., and 74in.; the stroke 39in. They were designed to 
develop 9750 indicated horse-power, when making 145 revo- 
lutions per minute, and to propel the ship at a speed of 
20 knots per hour. The cylinders are supported by six steel 
inverted Y columns of I section. The bed-plates, thrust 


block, cylinder covers, pistons, and crosshead guide blocks are | 
likewise of cast steel, all being designed with a view to | 


economise weight. The piston-rods, which are of nickel 
steel, are forged solid with the crosshead gudgeons. This 
enables both rod and gudgeons to be bored out hollow, it 
being so important to reduce the weight of this reciprocating 
mass, and thereby the vibration of the engine. 


The connecting-rods are also bored hollow from the crank | 


pin and up to within a few inches of the fork, the result of | 


this being that the total weight of the low-pressure piston 
has been reduced to 4955 lb., with rod, guide blocks, connect- 


guide blocks, 1200lb. Dividing this weight by the area of 


the low-pressure piston gives 1:15 lb. per square inch, which | 
certainly is very low. All slide valve rods are of nickel | 


steel, and they, as well as the piston-rods, work in metallic 


packings. The steam pipes which we illustrate on page 471 | 


are very noteworthy, being bored out of the solid. 

In another impression we shall give sectional drawings of 
the engines, which present several highly novel and interest- 
ing features. Until the engravings are ready we reserve a 
fuller description. 


SINGLE-CRANK COMPOUND SCREW ENGINE. 
In noting the work in hand by the Vauxhall Ironworks Com- 


pany, in our issue of September 29th, we briefly mentioned | 


that some small tandem compound engines were being con- 
structed by the firm. As these engines from their compact- 
ness, with accessibility of parts, are worth passing notice, and 
one of them is completed, we are enabled by the courtesy of 
the makers to give an illustration and brief description of it. 
As shown, the engine is of the tandem two-cylinder two- 


stage expansion type ; both cylinders, which are respectively | 


ing-rod, and crank-pin brasses, made up as follows :—Piston, 
1335 lb.; connecting-rod complete, 24201b.; piston-rod and | 


Tin. and 12in. diameter, having but one piston-rod in common ; 
the two pistons, which have a stroke of Sin., driving a single 
crank. The engine, which is non-condensing, is of 40-horse 
power, and is intended for propelling by means of a four- 


COMPOUND LAUNCH ENGINE 


bladed screw, 2ft. Gin. diameter with extra large drivinz 
surface, one of three similar sized very shallow-draught 
steamers now building abroad for use on the Afiican lakes. 


Steam will be provided by a water-tube boiler worked at 


200 1b. pressure per square inch, but reduced at the engine, 
which will have a normal speed of 350 revolutions per minute, 
to 1601b. The slide valves of the engine, arranged one above 
the other, are actuated by one slide rod, the high-pressure 
valve being of the piston type, and the low-pressure a flat slide 
valve, the port areas being exceptionally large for high speed 
running. The slide rod, excentrics, and link gear are made 
especially strong to withstand the strain of working the two 
valves. 

The whole engine is substantially built, being designed with 
specially large bearing surfaces for long runs without repairs. 
The back supporting frame and bed-plate are of toughened 
cast iron, while the front columns, crank shaft, connecting 
and piston-rods, &c., are of forged steel. The thrust block is 
formed of gun-metal horseshoes running between collars 
forged solid with the crank shaft. The feed and bilge pumps 
are at the forward end of the engine, worked as shown bya 
slotted crosshead and rods by a pin on the shaft end. The 
engine is reversed by a simple hand lever, and, assisted by the 
fly-wheel, is easily run. 


FACE PLATE WHEEL LATHE. 


THE lathe illustrated on page 474—which is shown in dupli- 
cate, two lathes being placed conveniently for working by one 
man—has been specially designed and constructed by Beyer, 

| Peacock, and Co., Ltd., for parting the gits and risers from the 
bosses and rims of cast stee a for locomotives, although 
| it is applicable for any other suitable work, where heavy cuts 
are required. The face plate is 7ft. 6in. diameter, and is 
| fitted with four powerful jaw chucks, taking in diameters 
| from 7ft. 2in. down to 2ft. The bed is strong and rigid, 
| extending some 15in. below the floor level. The wings of 
_the bed are spanned by a massive slide, fitted with strong 
| back and front slide rests, having self-acting variable feeds. 
|The main spindle, of cast iron, is 10}in. diameter. The 
lathe is driven by a motor carried on the headstock. It is of 
the shunt-wound variable-speed type, capable of working up 
| to 5-horse power, and having a range of speed from 500 to 
| 1000 revolutions per minute. A belt connects the motor 
with the gearing, the power being transmitted by a worm 
| wheel, through either single or back gear, on to the face 
| plate pinion, which is of steel. The worm gear, which is 
| enclosed, and runs in an oil bath, is fitted with a ball bearing 
| to take the thrust. The face plate wheel and pinion have 
| teeth of the involute form, and are specially strong, to 
| Stand heavy cuts. The feed gear, which is carried within 
the lathe bed, is actuated by a crank at the end of the 
spindle. 


A curious railway accident recently happened in 
America, An express on the Chi and Alton Railroad was 
derailed by a defective frog, and the end of a rail entered the floor 
of the smoking car and passed 4 through the roof, It was 
followed by the succeeding rails, cig: 30ft. rails in all, 

' this way through the car. One of the pags was struck 
the forehead by the entering rail and killed, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE PURIFICATION OF ACETYLENE BY MEANS OF 
CHLORIDE OF LIME. 


Str,—As the purification of acetylene is, fortunately, coming 
more and more to the front, and is now beginning to occupy the 
attention of even the most backward of our acetylene-generator 
makers, your timely article which appeared in your last issue 
under the above heading, will be of the greatest interest to many. 

The many unexplained and partly-explained explosions of 
purifiers containing chloride of lime have forced me to the conclu- 
sion that the greatest care is necessary in handling them, and, in 
many cases, their use is fraught with the greatest danger. Per- 
haps, if I give a little of my experience, you will more readily 
ie my reasons for saying so. During the last twelve 
months no fewer than five explosions of chloride of lime purifiers 
have been brought directly under my notice, and these, with only 
one exception, took place in the entire absence of anyone in the 
neighbourhood of them. One purifier exploded in the middle of 
the night, and was not noticed until the following morning. There 
is no doubt that these explosions were caused by the ignition of 
mixtures of air and acetylene, because in each case the purifier 
had been previously disconnected from the generators, and their 
gas inlets left open. What caused the ignition is a different 
matter, and is not easily explained. I am convinced that they 
were not started by the previous explosion of traces of nitrogen 
chloride, since this substance requires percussion to make it ex- 

lode, and, moreover, does not explode when moist. Personally, 
F think that the real cause is to be sought in the calcium hypo- 
chlorite, a solution of which is formed when water is added to 
chloride of lime. Too much water may have been mixed 
with the chloride before being introduced into the purifiers, 
to give it a granular form, and so allow the gas to percolate 
ily through the mass, or it may have been abstracted from the 
moist gas coming direct from the generators, This would specially 
be the case with the partially-exhausted chloride of lime, contain- 
ing as it does large quantities of calcium chloride, a compound 
which is exceedingly hydroscopic. Such a concentrated solution of 
calcium hypochlorite is a very strong oxidising agent and is 
unstable, and it seems quite within the bounds of probability that 
the acetylene-air mixtures may have been ignited by this solution, 
or by a solution of the free hypochlorous acid. The latter might 
easily have been set free by the action of the stronger acids, 
sulphuric and phosphoric, the oxidised sulphur and phosphorous 
impurities from the crude gas. 
3fore concluding I should like to mention another explosion, or, 
more properly speaking, an inflammation of acetylene which has 
recently come under my notice. The contents of an exhaasted— 
chloride of lime—purifier had been thrown into the tank, into 
which the lime residues of the carbide retorts were usually thrown. 
Shortly afterwards a retort containing some exhausted carbide, 
and covered by an atmosphere of acetylene, was taken out of the 
generator and the contents thrown into the tank, when a spon- 
taneous inflammation of this small amount of acetylene resulted. 

Although no one was injured by any of the above explosions, 
yet, when one considers that the force of them was so great as to 
shatter the purifiers completely, it is quite ible for dire con- 
sequences to result. I give the above details in the hope that those 
who have to do with chloride of lime purifiers will exercise the 
greatest care when handling them, I am, however, strongly in 
favour of the disuse of this substance until such time when the 
reactions that go on in the purifier have been thoroughly studied, 
and its use rendered absolutely safe. Finally, all such — 
when once used, should not be left disconnected from the gene- 
rators, but should be immediately emptied. 

Besides the three purifiers you mention there is now a fourth 
one, also of the same nationality. It is a preparation of chloride 
of lime, and is called ‘‘ Puratylen.” As it was only discussed at 
the meeting of the German ‘‘ Acetylen-Verein,” at Niirnberg last 
month, and has consequently not stood the test of practical 
experience, it is probable that for this reason you have omitted to 
mention it. FRANKLAND Dent, Pb.D. 

Newcastle-on-Tyne, November 7th, 


AUSTRALIAN COPPER. 


Str,—Copper occupies a leading place among Australian mineral 
ucts, being found in each of the Colonies, the richest deposits 
ing situate in South Australia, New South Wales coming next, 
the value of the copper raised in the former Colony up to the end 
of 1897 being £21,230,889;: and in the latter, £4,351,343 ; the 
total production of the Colonies, including New Zealand, during 
the same period being £28,536,981. Copper mining in New South 
Wales dates from between 1844 and 1845, when gold mining was 
yet a thing of the future, but the progress of the industry was 
somewhat desultory until 1877, when the annual exports were 
valued at £127,396. Thenceforth —e rapidly increased until 
1881, when the estimated value was £257,884. In the following 
year there was a heavy decline, but in 1883 the figures stood at 
£472,982. During the succeeding years there were numerous 
fluctuations occasioned by the depressed condition of the copper 
market generally, and in 1894 the figures sank to £63,617; but 
since then there has been a gr 4 recovery, the value in 1897 
ing £283,174, and in 1898 £257,143, 

Next to gold and silver, copper is at present the most valuable 
of the metallic minerals found in New South Wales, although the 
value of the tin raised to the end of 1898 is considerably greater, 
being £6,292,056, against copper £4,624,029. The principal copper 
deposits are found in the central part of the Colony, between the 
Macquarie, Bogan, and Darling rivers, Deposits have also been 
found in the New England and southern districts, as well as at 
Broken Hill, showing that the mineral is widely distributed 
throughout the Colony. The principal difficulty with which the 
industry, in common with other branches of mining industry, has 
had to contend in the past, consisted in the great distance of some 
of the leading copper mines from the nearest port of shipment, 
together with deficient means, and consequently heavy cost of land 
carriage. These drawbacks are now being rectified. The copper 
lodes of New South Wales contain ores of a very much higher 
percentage .than those of many well-known mines worked at a 
profit in other parts of the world, and, with a fair price, should 
return satisfactory results, 

Mines which could not be profitably worked a few years ago have 
been re-opened, and a considerable amount of capital has been 
expended in the erection of new machinery. The more important 
mines are those of Cobar, 550 miles west of Sydney, where the 
Great Cobar mine, which recommenced work early in 1894, raised 
in the following year 37,845 tons of ore, yielding 1703 tons of 
smelted copper ; in 1896, 66,431 tons of ore, yielding 2650 tons of 
smelted copper, valued at £107,200; and in 1897, 64,820 tons of 
ore, yielding 2462 tons of smelted copper, valued at £108,306. 

It may be mentioned that the copper extracted from this mine 
is found to contain gold more than sufficient to pay for mining 
and treating the ore. The syndicate to whom the mines belong 
now give employment to 450 men. In 1897 the Nymagee Copper 
Mine, 441 miles from Sydney, and which has been acquired by the 
Great Cobar Syndicate, smelted 16,863 tons of ore, yielding 
543 tons of refined copper, valued at £24,435. The Sumas 
Company "mit ery 8907 tons of ore, yielding 727 tons of refined 
copper, valued at £34,896 ; 150 men find constant employment at 
its mines, The production of the Mount Hope Copper Company 
was 734 tons of ore, yielding 110 tons of refined copper, valued at 
£5340 ; while at South Mount Hope another company raised 
1200 tons of ore, the refined copper obtained amounting to 110 
tons, valued at £4500, The Girilambone Company 


employ* about 200 men, and has a very complete plant, During 


the year 17,154 tons of ore were raised, the copper contents being 
733 tons. Refining has been commenced by this company, 173 tons 
of almost pure copper having been so far produced. In other 
districts considerable activity is also being displayed. It may be 
mentioned that the Broken Hill Proprietary Company saved 
copper to the value of £56,880 in the course of its operations 
during the year. The total number of men engaged in copper 
mining in 1898 was 1976. In 1896 it was only 810, a fact showing 
the rapid revival of the industry, Most of the copper mines are 
situated in rich agricultural districts, and mixed farming is exten- 
sively carried on, It may also be mentioned that the New South 
Wales Department of Mines has published, at a low price, a 
ws illustrated work on the copper-mining industry of the 
Colony, containing a mass of practical information concerning the 
JOHN PLUMMER, 


same. 
Sydney, New South Wales, October 12th. 


NON-COMBATANTS IN THE ROYAL NAVY. 


Sir,—The Lords Commissioners of the Admiralty, who made such 
a keen inspection of the naval depéts at Sheerness and Chatham 
on the occasion of their annual visit to these ports, can hardly have 
failed to notice the splendid contingent of engineering ratings— 
consisting of nearly 400 engine-room artificers, and over 1000 
stokers—who are still classed as ‘‘ non-combatants ” (sic) of our 
British Navy, but who were not one whit behind their gallant 
brethren in blue, either in appearance, in physique, or in smart- 
ness of action and drill. 

It must surely have occurred to Mr, Goschen what a practical 
commentary they afforded upon his quarter-century old remarks 
about the engineering branch of the Navy, and his advocated 
necessity for its re-organisation upon combatant lines. 

Nor can the occasion have failed to impress upon his colleagues 
the value of these men—who have done so much to make our 
modern Navy what it is—in the calculation of available material 
for naval contingents on occasions other than those of 21 knots 
under steam, If the consideration of the 25,000 officers and men 
of the engineering department as an integral part in the composi- 
tion of a homogeneous and fighting Navy—rather than as members 
of an “‘alien profession in the service, but not of it ’—be the out- 
come of their Lordships’ visits, they will have provoked a keen 
spirit of emulation and esprit de corps in a branch of the Navy, too 
long snubbed and neglected, which cannot but add to the credit of 
the service, and the strength of the country. X. 

November 7th, 1899, 


‘MADE IN GERMANY!” 


Sir,—It may perhaps amuse the readers of THE ENGINEER to 
learn that auto-cars, &c., in this country also in to become very 
popular, and so far as to cause small toy models, similar to the 
photograph enclosed, to be manufactured for young people, and 
selling at very low prices, There is quite a small steam cab made 


CAB 


TOY STEAM 


at Niiremberg, Bavaria, selling for 3 M. a-piece, and running very 
briskfully. 

The pattern herewith sent has one oscillating cylinder, small 
brass boiler, and chain gearing of such length as to allow the 
model to run very lightly and easily with but little steam pressure, 
The wheels are made very high, which looks very pretty in so small 
a model, but would not, of course, answer for practical use. 

A GERMAN READER OF THE ENGINEER, 

Frankfort, October 23rd. 


SENTIMENT IN ENGINEERING. 


S1r,—I appreciate the honour done me by you in the references 
in your issue of the 3rd inst. to my contribution, re ‘‘ American 
Competition,” But I desire to put you right in to the 
point upon which the ments used against me are for the most 
part based. I never said that “ specialisation is not the best way 
to bring labour into co-operation with modern means of production.” 
In fact, I have said something very near the contrary, as you will 
see by enclosed copy. 

I am afraid, Sir, that Fy writer is in danger of slipping down 
the moral declivity which leads to proficiency in the gentle art of 
lying. Please look after him, and oblige, 

BARNES. 


Pah used the words quoted in regard to or against long hours 
of labour, 
89, Stamford-street, London, S.E. 

_ [The exact words used by Mr, Barnes are as follows :—‘‘ Speciali- 
sation is admitted to be an economic necessity ; it is, at all events, 
an economic fact in competing countries, But to keep a man all 
his waking hours, from youth up, in a daily round of narrow and 
uninteresting drudgery, is not the best way to bring labour in 
co-operation with modern means of production, Such may 
answer for a time, just as an over-taut belt may for a time trans- 
mit more than its normal measure of power ; but ultimately it will 
be found to be neither more nor less than a short-sighted and 
futile attempt to get a quart out of a pint pot.” This is not the first 
time that Mr, Barnes’ utterances have required explanation,— 


LUBRICATING OILS. 


S1r,—In the article which appears in your issue of October 27th 
—page 428—on the “ Lubricating Oils of Different Countries,” we 
notice several errors in the table of specific gravities, &c., which it 
is perhaps worth while to correct, 

e specific gravity of the standard quality of American ma- 
chinery oil is 903 to 905, not 920, and of Russian machinery oil, 
905 to 907, not 920, The specific gravity of American spindle oil 
we 998, but = We oa what is meant by Russian 
oil for ‘‘ general purposes,” but the figures given for specific gravi 
and flash point do not fit any Russian oil on in ott. Te 
flash point figures are also relatively incorrect, but as it is not 
stated whether they are ‘‘open test” or ‘‘close test,” we cannot 
give the required corrections, 

The viscosity tests also appear to us relatively incorrect, but the 


standard of viscosity is not given, without which the fig 


convey no positive meaning. Altogether, the tabl 
in our opinion, very misleading. ’ le as printed i, 
After stating—quite correctly—that viscosity is the chief dete, 


mining factor in lubricating oils, the writer prucee 
that American oil is perhaps preferable for 
poses to the Russian oil,” Pur. 
Now as it is a perfectly well-known fact that the Russian oj 
vastly superior to American in this very quality of viscosit 
remark is, to say the least of it, surprising, and is, in fact.’ » this 
disproved by the enormous increase in the consumption of R, ite 
oils, and their adoption in the ordnance factories at Woolwi 
and other public departments, Wich 
7, Idol-lane, Eastcheap, 


RAGOSINE AND Co., 
November Ist. 


FRICTION OF COMPRESSED AIR IN PIPES, 


Sin,—I was pleased to see the inquiry by “I. M. F,” jn , 
last issue on this point, and hope your readers will be 
throw a little light on this subject, which appears to be generally } 
imperfectly understood. From a text-book in my possessio 
get the following formula :— oe 

Friction in Airy Pipes, 

D = diameter of pipe in inches, 

L = length of pipe in feet, 

= yf in cubic feet per minute, 

= head or additional pressure required to ‘ 
and maintain flow, 


10,000 D°a* 
‘Taking the figures given by your correspondent, i.¢., 25 
air com to and delivered—per 
3in. pipe 3000ft., the result would come out as follows : — 
250 cubic feet free air = 148°7ft. at 10 lb. 
148°72 x 3000 _ ao, 
Can this mean that the initial pressure required to 
volume per minute must be 37°4 + 10 = 47°4 lb? 
This, | think, can scarcely beso, since if we assume the pressure 
to be 40 lb, instead of 10 1b., the initial pressure will be practically 
the same, thus :— 
250 cubic feet free air = 67 cubic feet at 40 Ib. 
10,000 x 243 ‘7 
or7°5 + 40 = 47°5 1b, initial p. 
is there anything wrong with the formula, or is my applicati 
of it at fault’ Perhaps your readers can ‘explain this 4 
contradiction. WInp, 
East Finchley, November 2nd, 


transmit this 


THE BOILER MAKERS’ UNION, 


S1r,—I enclose you a letter, and a similar one has been sent to 
men generally in the line, It shows how the Unions use force to 
get men to join. Owing to the new firms coming here the Unions 
are putting the screw on all they can. At present there is no 


f om for a wor man here. 
Newark-on-Trent, November 7th. Nemo, 
(Copy. 


Frienp,—I am requested by the Newark Branch of Boilermakers to 
write to each holder-up that is a non-member of the above society, inform- 
ing them of our General Council's decision, ‘That all holder-ups, 
working with our members at Messrs. , must send their proposi- 
tion moneys within one month from the date of this Branch's last 
was on 25th, 1899. 

. s request is not complied with, further steps will be taken. 

P.S —All holder-ups that have been run out do on pay the £1 as 
entrance, a remission of that fine will be granted.—Yours truly, 

16, Crogs-street, Newark-on-Trent, A. WooLsTENHOLME, 


October 30th. Secretary. 
BOILERS : A WARNING, 
ony Bah geod you kindly inserted a warning note that the 
long-continued drought had n, and might still be the cause of 


boiler furnace collapses, as many of the feed-water supplies had 
become heavily oe with mineral salts, According to recent 
information, a somewhat similar experience is being passed through 
by those London steam users who draw their feed-water from the 
river Thames ; and I would strongly urge them to have their boiler 
water tested daily with a salinometer—or, better still, they should 
use town’s water. 

Formerly the drinking water which was taken from the Thames 
and its London tributaries, after being contaminated with sewage 
—but not with sea water—was again discharged into the river, not 
much below London, and thus kept back the sea water. Now that 
the sewage is being carried further away it mixes at once with sea 
water, and does not exert the same influence as before, As 4 
consequence the Thames water, even above London, is much more 
brackish than formerly ; and boilers which for years past have been 
fed with Thames water without giving trouble are all of a sudden 
suffering from collapsed furnaces and excessive corrosion, traceable 
to an excess of sea salts in the water. C. E, STROMEYER, 

Manchester Steam Users’ Association, Chief Engineer. 

November 8th, 


INSURANCE COMPANIES AS TRADERS. 


Str,—I beg to call your attention, and that of your numerous 
readers, to some unwarrantable c which the Ocean Acci- 
dent and Guarantee Corporation, Limited, make against lift and 
crane makers, and also to the combining of engineering and 
other manufactures in their busi tr tions without the 
consent of the existing policy holders. According to a circular 
letter I have before me from this Corporation dated October, 
1899, they say they are influenced to do the whole of the work 
previously done by the engineer, on account of his doing it indiffer- 
ently and charging ex vely. Further on they say they supply 
all ropes, gear, oil, packing, and materials genarally, at manu- 
facturers’ net wholesale prices, so that engineering is not the 
only trade they intend taking up. I took out a policy of insurance 
with this Compete in July, 1898, for my protection against 
losses arising through workmen’s accidents, and renewed the same 
this year in full confidence that I was in treaty with a business 
like and straightforward company, and one whose business was 
defined on their policies, But, this is not so ; the Corporation have 
branched out very widely from in if not without the 
sanction of the shareholders, certainly without that of the policy 
holders, and justify this departure by making abominable and 
unfounded c engineers and others of long standing 
and respectability. I wrote to the Corporation a few days ago 
demanding that these circulars headed “ Re Lift Inspection and 
Insurance, October, 1899,” should be called in, but no notice has 
been taken, I think the matter demands some combined 
by those interested. 

20, Southwark Bridgs-road, London, 8.E., 

November 4th, 


J, 


OLD PADDLE-WHEEL STEAMERS.—The author of the paper on the 
Port of Cork steamships, from which we quoted last week Bs 
e 444, is Mr. William J, Barry, to whom we are also indeb’ 
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RAILWAY MATTERS. 


New York Central Railroad Company is about to 
stlish a system of motor cars at Buffalo, 

A prosect is on foot in Cawnpore for providing a 
central joint passenger station there. It is proposed to erect the 
station near Anwarganz. 

\r. Georce Henry Turvyer, general manager of the 
Midland Railway, has been mma elected chairman of the 
Conference of General Managers of Railway (ompanies of Great 

ritain. 
ag mileage of the Assam-Bengal Railway open at 
the commencement of the year 1898, for all classes of traffic, was 
95°90 miles. The total mileage open at the close of 1898 was 
416'16 miles. : 

Tur Corporation of Croydon, having purchased the 
tramways, have decided to equip them on the overhead system of 
electric traction, and to lease the undertaking to the British 
Electric Traction Company, Limited. 

In connection with the transport service in Natal, one 

werful locomotive has already been delivered by Dabs andCo., 
three more are now on shipboard, ten further engines will be 
despatched during the next six weeks, and another ten early next 


year. 
: One of the Western railways of the United States 

its passenger trains with the sleeping saloons next the 
cosine. The coaches are placed next, and the luggage vans last. 
[tis claimed that this arrangement makes the sleepers ride steadier, 
and there is also less dust. 


Tur average daily advance of the Simplon Tunnel is 
about 30ft.; but the contractors will have to average 42ft. to 46ft. 
per day, in order to meet their engagements, About 2600 men are 
at work and twelve drills, The calculated length between the 
two heads of the tunnel is 12} miles. 


NecotraTIoNs are said to be in progress for construct- 
ing an electric underground railway in Manchester, which will 
connect all the present city railway stations. The engineeri 
Jans are being considered, and it is quite possible that they wil 
be deposited in Parliament before the end of the month. 


A FuNICULAR railway has just been completed up to 
the S-hatzalp at Davos-Platz. It commences at the rear of the 
Kurhaus, and is about 2200ft. long. The power employed to pro- 
pel the cars is electricity, which is generated in the valley by 
dynamos driven by gas engines, This is one of the first funiculars 
in Svitzerland to use electricity as a motive power. 


A TYPE of compound express locomotive in use on the 
Chemins de Fer du Nord, of France, has high-pressure cylinders 
lft. 1in., and low-pressure cylinders lft, 8jin, diameter, by 
2't, 1;;in. stroke. The initial steam pressure is 213°31b, per 
square inch ; the diameter of driving wheels, 7ft.; the grate 
area, 24} square feet ; and the heating surface, 1890 square feet. 


LuaNELLY has again taken a step in advance. On 
Monday the Borough Council decided in favour of the British 
Installation Company carrying out their electric traction scheme. 
This will give the benefit of electric lighting to the town, and link, 
for traction purposes, to the town several outlying villages, (ost 
is expected to amount to between £80,000 and £100,000, to be 
found by the company. 


Tue report in circulation some time ago that Robert 
Stephenson and Co., Limited, were going to remove their cele- 
brated locomotive works from Newcastle to Darlington has been 
officially confirmed at the general meeting of the company held on 
Tuesday. The will carry on their shipyard at 
on-Tyne as heretofore, but are making extensive alterations, and 
are about to construct a huge graving dock. 


Tar extent to which the money borrowed by the 
Australasian (vlonies has been expended in railway construction is 
shown by the following figures of the proportion of expenditure 
on completed lines to the whole indebtedness of each colony up to 
June 30th, 1896:—New South Wales. 59°19 per cent.; South 
Australia, 56°72; West Australia, 48°91; New Zealand, 35°97; 
Victoria, 80°00 ; Queensland, 51°66 ; Tasmania, 41°69 per cent. 


Accorp1nG to reliable information received from St. 
Petersburg, Russia is about to set to work to avail itself of the 
concession to construct railways in Persia, which it obtained from 
the Shah some years ago and which has had to be renewed. The 
superintendent of the State Railway in Persia, who is naturally a 
Russian engineer, has formed a body of engineers for the purpose 
of making the necessary surveys in Persia, and these engineers are 
now at Baku and Tiflis awaiting orders to begin their work. 


A proposaL is now on foot for a light railway to 
supply the important agricultural district lying between Bury 
St. Edmunds in Suffolk and Attleborough in Norfolk. The line, 
which is to be thirty-seven miles long, is estimated to cost 
£150,000, and will start from Thurston, near Bury St, Edmunds, 
and pass through Pakenham, Ixworth, Stanton, Hopton, Gar- 
boldisham, Kenninghall, Banham, Old and New Buckenham, to 
Diss and Attleborough, with branch lines from Walsham-le- 
Willows, Rickinghall, Redgrave, and Wortham, 


_ Tae Russian Ministry of Ways of Communication has 
just approved of the following projects for developing the railway 
system of the empire:—-he construction of the projected railway 
from St. Petersburg to Vitebsk, on the Western Dwina, and 380 
miles south of the capital ; between St. Petersburg, Vologda, and 
Viatka in north-east Russia ; and finally, the projects for bring- 
ing the port of Archangel into tion with the railway system 
of Russia, and for affording communication between the towns of 
=e Orenburg, and Zarizin and the Ural region, Siberia, and 


_Some interesting particulars of the railway work in 
Natal during the pressure brought about by military activity have 
n given by Sir Walter Peace, Agent-General for the Colony. 
During the last three months there has been shippeda large quantity 
of iron bridge work in spans ranging from 100ft. long down to the 
smallest size used on the permanent way. Daring the same 
ag scores of railway carriages and wagons, each of the latter 
ng built to carry 20 tons of goods, have been shipped, and 
further shipments are going forward every week. There are also 
being exported 6000 tons of steel rails of the heavy type used on 
e yard. Sleepers for nent way are now in 


AN extraordinary railway mishap is sai 
y mishap is said to have taken 
ee at Boscombe Station, Bournemouth, on the South-Western 
Fa oe, It appears that one evening last week, whilst en 
7 ae operations, the rear portion of a goods train was left 
h ing on the line while the forward part was being made up in 
— yard, On the shunter returning to the main line, the 
pas ton of the train left was nowhere to be seen. Telegraphic 
was with Christchurch, the nearest station, 
th 48 this was a leted the missing trucks were seen rushing 
— Christchure Station at about thirty miles an hour, this 
th “7 us having been gained by running down the long incline to 
oth atter station, Fortunately there is a considerable rise on the 
on side of Christchurch Station, which was sufficient to bri 
a ons to a standstill, but they immediately receded, an 
at Christchurch, having travelled 
una i 
porty resulted n ortunately no damage to life or pro 


NOTES AND MEMORANDA. 


Atmost 58 per cent. of the steam tonnage of the mer- 
chant navies of the world sails under the British flag. 


It is estimated that 18,000,000 tons of coal were 
imported into London last year, of which amount 7,288,000 tons 
came by sea, 


EXPERIMENTS are being conducted at South Bethlehem, 
U.S.A., with a plant for producing from hollow ingots, seam- 
less steel pipes of large diameter. Pipes of 20in. diameter and 
gin, thick are said to have already been turned out. 


A BELGIAN royal decree has approved the resolution of 
the Provincial Council of Brabant, fixing an annual tax, after 
January 1st, 1900, on all automobiles. The tax will be 153, for an 
automobile weighing less than 8801b., and vehicles which weigh 
more will pay 403. per annum. 


THE quantity of coal mined in New South Wales last 
year was 4,706,251 tons, or 322,660 tons in excess cf 1897. The 
ydney Harbour Collieries Company are carrying on ‘sinking 
vigorously at Balmain. It will be some time yet before the coal is 
reached, which lies some 3000ft. from the surface, 


Tue total number of mills in South Wales given in the 
monthly returns of the Board of Trade is about 469, of which, at 
the end of Saptember, about 370 mills were reported to be at 
work, Atthe present time this number will probably have in- 
— to qnite 400, with an average annual capacity of 1664 tons 
each, 


LIGHTNING conductors are usually made of solid copper 
tapes in continuous lengths about fin, to 1 hin. wide, and jin. to tin. 
thick ; or occasionally copper wire rope, from Jin. to fin, diameter. 
For dwelling houses and other ordinary buildings a copper rod 
~ diameter and weighing ‘189 1b. per foot is frequently used. 

f an iron rod is used it is generally ?in. diameter. 


In the United States the smokeless powder stored in 
magazines, for the use of sea-coast guns, is said to have deterio- 
rated to such an extent as to be dangerous to use, A 10in. gun 
was lately burst by this powder that had been stored two years, 
and th» resulting examination showed that practically all the 
stored powder was affected. The cause of deterioration is being 
investigated, 

In connection with the electric supply stations in the 
County of London, it is stated that the boilers in use are divided as 
follows :—Water-tube, 75°5 per cent.; marine, 11‘0 percent.; Lan- 
cashire, 5°5 per cent ; miscellaneous, 8°0 per cent.; while the 
engines are : High-speed, 62°5 per cent. ; low-speed vertical, 25 per 
cent.; low-speed horizontal, 6°25 per cent.; special, 6°25 per cent. 
Direct coupling is universal, 


Tae Marconi system of wireless telegraphy is to be 
tested for naval purposes in America, and the cruiser New York 
and battleship Massachusetts are being fitted up by Mr. Marconi 
for the test, with bis headquarters on the former, If the experi- 
ments are satisfactory a land station will be established, and tests 
made to determine the value of the apparatus in lighthouses, to 
warn approaching vessels of danger. 


A sertgs of experiments were recently carried out to 
throw light on the subject of death by the electric discharge, by 
MM. J. L, Prevost and F. Battelli, The results were communicated 
to the Paris Academy of Sciences, The animals experimented upon 
were dogs, rabLits, and guinea-pigs, The authors conclude that 
the fatal effects of the electric shock are proportional to the energy 
of the discharge, and are not proportional to the quantity of 
electricity passing. 

Tue mineral molybdenite is frequently found in some 
of the most important iron-ore fields in Sweden and Norway, 
although it has been worked to only a small extent. The largest 
quantities have been found in the mines at Vestanfors and on an 
island called Ekholm. The Knaben Molybdenite Mine, Fjotland, 
produced 5000 kilos, of molybdenite in 1897 with ten to eighteen 
men employed. The cost of working varied between 6$d. and 
1s, 8d, per kilo.; the manufactured material sold for 23, 2d. per 
kilo. in 1896, but the price fell in 1897, 


EXPERIMENTS have been carried out in America with 
wireless telegraphy, in which a telephone receiver, was substituted 
for a coherer, and is said to have responded to the electric waves 
even when the diaphragm was of rubber and the coil removed, 
The law deduced is that the air in proximity to the conductors 
conveying big-frequency waves acquires a pulsatory motion, which 
it may transmit toa diaphragm. The rigid chamber behind the 
diaphragm should be connected to two terminals in contact with 
— at different potentials, which media may be the air or the 
earth, A 


Tue Registrar-General’s Return for the third quarter 
of the year ending September 30th of births and deaths registered 
in England and Wales has just been published. The lowest 
death-rates were 23'1 in Sussex and Oxfordshire, and 23°6 in 
Somersetshire and Westmoreland. The highest were 32°2 in 
Nottinghamshire, 32°5 in Warwickshire, 33°5 in Northumbor- 
land, 34°5 in Staffordshire, and 35°6 in Durham. The 
increase of population during the quarter was 77,972. The 
deaths registered in the same — numbered 153,621, being in 
the proportion of 19°2 per 1009 persons living. 

Tue Court of Appeals of New York State has recently 
decided in favour of private rights in underground waters. In 
the case before the Court, the plaintiff claimed damages for the 
alleged diversion of water from a pond on his premises, following 
the sinking of wells and the construction of a collecting conduit 
for the water —— of the city of Brooklyn. Damages 
to the amount of £360 were given in a jury trial, and are said to 
have been confirmed by the highest Court of the State. The sig- 
nificance of these decisions *s that they seem to put riparian 
claims to underground supplies in New York State on the same 
basis as those to surface supplies. 


Tue Marine Department of the Board of Trade have 
issued the report for the life-saving apparatus for the year ended 
June 39th last. Daring the twelve months 223 lives were saved on 
37 occasions by means of the apparatus, this being 92 more than 
the number saved by the same means during the previous year, 
and 59 less than the average for the previous ten years. The total 
number of lives saved by the life-saving apparatus since 1870 is 
7241. During the past year three new stations have been esta- 
blished. The total number of life-saving stations now under the 
control of the Board of Trade is 313, viz., 297 rocket apparatus 
stations, eight cliff ladder stations, and eight heaving-line stations. 
There are also 354 stations supplied with belts, or belts and lines, 
for life-saving purpozes. 

THE Soulanges Canal was recently opened, completing 
a 14ft. waterway between Montreal and the Great Lakes. This 
canal replaces the 9ft. Beauharnois Canal, on the other side of the 
St. Lawrence River, and connects Lake St. Francis and Lake St. 
Louis, between which Jakes the St. Lawrence River falls 82}ft. in 
sixteen miles in the four rapids of Couteau, Cedars, Split k, 
and Cascades, This fall of S2}ft. is overcome by four Iccks; 
three, near the Cascades, of 234ft. each, and the fourth about 


MISCELLANEA. 


THe Russian Ministry of Ways of Communications 
is now building a dry dock at the port of Archangel, and has 
consented to.allow it to be made use of by cargo stesmers. 


Art the close of last year there were 2866 steam boilers 
in the town and suburbs of Calcutta, Out of this number 2118 
oo thoroughly inspected, for which certificates were duly 
granted. 


A DESTRUCTIVE fire broke out in the Panmure Ship- 
building Yard, Dundee, on “'uesday morning, and before the 
flames were subdued damage to the extent of between £15,000 and 
£20,000 was caused. 


New engineering woiks are about to be erected at 
Batassie, near Troon, on the Ayrshire coast, by the Glasgow and 
South-Western Railway Company. Forty acres of land have been 
feued from the Dake of Portland for this purpose. 


A proposat is on foot in Calcutta to install a system of 
electric lighting and fans in St. Paul’s Cathedral. At present 
punkahs are in use for putting the air in motion, with the result 
that the minister is rendered periodically invisible, 


Tue Admiralty are reported to have under considera- 
tion a proposal for the construction of a new dockyard. Itis stated 
that a site has not yet been decided on, but it is believed that the 
new dockyard, if sanctioned, will be placed in the neighbourhood 
of Weymouth. 


A CONVERSAZIONE of the Society of Model Engineers is 
to be held at the Memorial Hall, Farringdon-street, London, 
to-morrow, Saturday. The secretary is Mr. Herbert Sanderson, 
The Mount, Ealing. A large number of models have been kindly 
lent for the occasion, 


THERE were 10,519 men employed in and about the 
New South Wales coal and shale mines during 1898, as compared 
with 9979 during 1897. There were nine accidents which caused 
the deaths of 25 persons, and there were 107 accidents which 
caused more or less serious injury to 110 persons. 


Tue well-known brewing firm of Allsopp has recently 
taken up the brewing of lager beer, in connection with which there 
has been introduced into this country for the first time the Pfaudler 
vacuum system of fermentation, so in Germany. 
The refrigerating and ice-making plant has n imported from 
the United States, 


Tue United States Navy Department have made final 
tests of the relative merits of Krupp and Harveyised armour plate, 
and are said to have decided in favour of the Krupp process as far 
as is possible, The Navy Department will give orders that where 
plate for battleships now under construction call for Harveyised 
meta], the Krupp be substituted, 


THE system of carrying liquid fuel in the ballast tanks 
under the engines of steamships has been adopted in the case of 
the s,s, Clam, the boilers of which have been fitted for liquid fuel 
burning. In this vessel the fuel will be stowed almost entirely in 
the ballast tanks, thus liberating for freight purposes a large 
amount of space hitherto occupied by coal bunkers, 


Ir is proposed to adopt the following draft rule regard- 
ing blasting gelatine in Burma as an addition to the rules now in 
force :—Tnhe possession of blasting gelatine or any of its kindred 
gelatinous nitro-compounds shall be sul ject to the condition that 
such explosives shall nct be kept in any magazine after the expira- 
tion of three years from the date of their importation into British 
India. 


Tur Norddeutscher Lloyd has contracted for the build- 
ing of another large passenger and cargo boat of about 9200 tons 
carrying capacity, 450ft. long, 54ft. beam, and 42ft. Gin. depth. 
She 1s to be fitted for 800 passengers, and will have twin screws 
worked by engines on the quadruple system of 3400-horse power. 
The Bremen Vulkan Shipbuilding and Engineering Company are 
to build the vessel. 


Ir is satisfactory in these times to hear that our engineers 
at home are alive to the question of speed in fulfilling their con- 
tracts, The firm of John Lysaght, Limited, recently received an 
order from the War Office for a portable iron bridge for use in the 
Transvaal. They were originally allowed seven weeks for the job, 
but have completed it in four, and the bridge was despatched last 
week. This is a smart piece of work, 


MaNuFACTURING centres in the basin of the Vistula 
are at present suffering from the great scarcity of coal. It is 
reported that the manufacturers at Warsaw intend to present a 
petition to M. de Witte, in which the Minister of Finance will be 
asked to take steps to reduce the unusually high price of this 
article, The petition will suggest that the import duty on foreign 
imported coal be abolished, and also that the present railway rates 
for its carriage should be modified. 


A system of electrical driving and lighting has been 
adopted in the rew shops of the Thames Ironworks and Engineer- 
ing Company, at Blackwall, This company hasin hand orders from 
the Admiralty for ten sets of machinery for 56ft. vedette boats, 
nine sets of machinery for 40ft. steam pinnaces, and six sets of 
water-tube boilers for 40ft. pinnaces. In addition to these the 
Admiralty have given them the order for a third set of battleship 
machinery of 18,000 indicated horse-power. 


Tax line of steamers known as the Manchester Liners, 
which commenced operations at the beginning of the present year 
with two boats, is now possessed of six modern vessels, which 
number is shortly to be increased by the addition of further 
three. The entire fleet will then consist of nine vesseis, five of 
which are of over 5000 tons gross tonnage, fitted with the modern 
refrigerating space, and specially adapted to the trade between 
this country and Canada and the United States. 


Tur result of the ballot for the election of a general 
secretary of the Boilermakers’ and Iron and Steel Shipbuilders’ 
Association, to fill the vacancy caused by the retirement of Mr. 
Robert Knight, was made known at Newcastle on Wednesday. 
There were two candidates, Mr. D. C. Cummings, of Leeds, the 
Yorkshire district delegate, and Mr. James Conley, of Glasgow, _ 
district delegate of Scotland. The result of the vote was as 
follows :—Cammings, 18,389; Conley, 17,830. Mr. Cummings 
was declared duly elected. He is of Scotch parentage, but was 
brought up in London. Mr, Cummings is about thirty-five years 
of age. 

A pepuTaTion from the National Cyclists’ Union and 
the cycle manufacturers of the United Kingdom waited upon the 
managers of the Railway Clearing-house at Euston-square on 
Tuesday. The deputation was headed by Mr. Herbert Gladstone, 
M.P. The object of the deputation was to obtain redress for the 
grievances which cyclists have against the railways ; and the pro- 
gramme which it has taken up is a wide one. It asks for better 
accommodation for the machines, both in the cloak-rooms and in 
the luggage vans ; for the acceptance by the railway companies of 
responsibility for damages which are sustained by the cycles in 
transit ; and for a reduction of the charges. Mr. G. H. Turner, 


three miles from the entrance. Heavy guard gates are located 
about 1000ft. above Lock 4, and a guard lock, at the upper end, 
can be used asa lift lock when the lake rises above mean stages, 
This canal has cost about 5,000,000dols., and it will be operated 
and lighted by electricity generated by turbines developing 640- 
horse power for opsrating the generators, 


the ger of the Midland Railway Company, who occupied the 
chair, said the ——_ would receive due consideration and be 
carefully dealt with. He added that the railway managers in 
general in the United Kingdom were fully alive to the fact that 
the cycle problem had to be dealt with, and it would be treated 
from an entirely sympathetic point of view, 
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R. A. THompson AnD Co., 180, Pitt-street, Sydney ; 362, 
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REPLIES. 


F. W. P. (Bristol) —Perhaps Messrs. Pfleiderer and Perkins, 117, Queen 
Victoria-street, can help you. 

J. H. W.—We are unable to give the name of a firm likely to do your 
work. Every one is busy. We thiok it is possible that an advertise- 
ment in a Wolverhampton or Birmingham paper might be successful. 

L. B. (Direzione Delli Costruzioni Navali, Spezia).—If you will communi- 
cate with Messrs. Siemens, Queen Anne’s-gate, Westminster, you can 
obtain information about a high temperature electrical pyrometer, 
which may perhaps answer your purpose. 

C. W.—We learn that the three generators of the Mount Whitney power 
plant are rat-d at 450 kilowatts, and the total no capacity of the 
station is 180(-horse power. The machines have a large over! 
capacity, but this cannot be economically utilised under present con- 
ditions, The water wheels are vertical, with buckets on the rim, re- 
ceiving the impact from 2}in. jets of water from the power main. 
They are designed for a normal capacity of 700-horse power each, on 
the a that they will give an efficiency of 85 per cent. at full 
load. pressure of the jets at the nozzles is 565 Ib. per square inch. 


INQUIRIES, 


LACE MACHINERY. 
Sir,—I shall be obliged by the names of English firms making Not- 
tingham silk lace machinery, not cotton lace. 
London, November 7th. L. 


ERRATUM. 
Otp PappLe-wHeFrL Stgamers.—The name of the gentleman to whom 
we were indebted last week for the drawing of the us is W. J. Barry, 
not Barker, as printed. 


MEETINGS NEXT WEEK. 


Tue or JuNion Enotnggrs.—Saturday, November 18th, 
at 3.30 p.m., Visit the City and South London Railway Works, Stockwell. 

Tue InstituTiION OF MECHANICAL ENGINEERS.—Monday, November 
13th, Graduates’ Meeting. Paper, “Motor Haulage on Common Roads,” 
by Mr. Alfred Marsden. 

Socrety or Arts.—Wednesday, November 15th, at 8 a4 Opening 
Address by the President, Sir John Wolfe Barry, K.C.B., V.P. Inst. C.E, 
F.R.S., Chairman of the Council. 

Tae INsTITUTION oF ELectricaL November 
16th, at 8 p.m., at the rooms of the Institution of Civil Engineers. 
rs ie Address by the President, Prof. Silvanus P. Thompson, D.Sc., 

Liverpoot Socrety.—Wednesday, November 15th, at 
8p.m. Paper to be discussed, ‘* Some Properties of Flexible Surfaces 
and Flexible Solids Noted in Designing the Shellbend Folding Boat,” by 
Mr. M. Treleaven Reade. 

Tue InsTITUTION oF November 14th, at 
c= Papers, ‘‘The Waterloo and City Railway,” by Mr. H. H. 

rymple. wy M. Inst. C.E; “The Electrical Equipment of the 
Waterloo and City Railway,” by Mr. B. M. Jenkin, As-oc. M. Inst. C.E. 

Socrery.—Wednesday, November 15th, at 
7.80 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘‘The Diurnal Variation of the Barometer in the 
British Isles,” by Richard H. Curtis, F.R. Met. Soc ; “‘Note on Earth 
Temperature Observations,” by G. J. Symons, F.R.S. 


DEATH. 


On the 4th inst., suddenly, Wrtttam Erwest, elder son of William 
Mather (Mather and Platt), Wood Hill, Prestwich, Manchester, aged 
twenty-two years. 
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LONDON WATER SUPPLY. 


Tur London County Council are very far indeed from 
relinquishing their endeavour to obtain the possession 
and management of the water supply of London, for on 
Tuesday last they decided, after debate, to re-introduce 
into Parliament both the Purchase Bill and a Bill having 
for its object the bringing of water from Wales. The 
debate turned largely upon the question of the report of 
the Royal Commission, which has not yet appeared, and 
it was argued that the Council ought to take no steps 
until it had been seen what the Commission would say. 
The majority of the Council, however, decided this 
question in the negative, and so the Bills will go forward. 

It may be of interest if we briefly run through the 
report of the Water Committee on which the matter has 
evidently been argued. It is pointed out that it is now 
nine years since the Council came to the conclusion that 
it was advisable, in the interests of London, that the 
undertakings of the eight water companies should pass 
into the possession of the public, and that the river 
supplies, upon which the companies depend, would not 
suffice for the ultimate needs of London. Since then, 
we are told, every possible obstacle has been placed in 
the way of the Council with the object of preventing 
them from doing what -they wanted. Even the 
Government has intervened. In 1896 the Council’s Bill 
for compulsory purchase was thrown out because the 
Government intended to bring in a Bill on its own 
account. This Bill was brought in but did not become 
law ; but in the face of this the President of the Local 
Government Board opposed and caused to be rejected 
the Bills brought forward again by the Council in 1897. 
The reason was that a Royal Commission was about to 
be appointed. The inquiry proved to be lengthy, and did 
not terminate till March 23rd, 1899. The Commission 
have now been considering their report for seven months, 
and the Water Committee have some reason for believing 
that there is a possibility of its being issued before the 
end of the present year. The Committee take some 
credit to themselves for not having recommended any 
legislative action for eighteen months after the appoint- 
ment of the Commission, but their patience at ye 
gave out, and ultimately, at the close of 1898, they “ felt 


compelled to renew” their proposals for the purchase of 
the companies’ undertakings, and for the supplemental 
supplies from Wales. To this course they were driven 
by the drought of the year, which caused such incon- 
venience in the East End, and which proved “ that the 
river Thames could not be depended upon in a very dry 
year to yield the amount of water upon which the com- 
pone had based their scheme of supplying the metropolis 
y means of storage reservoirs at Staines.” In ing 
this action the Committee rather counted their chickens 
before they were hatched, for avowedly they were under 
the impression that the Commission would report early 
in 1899, and so permit of legislationin that year. It was 
evidently taken for granted that the report of the Com- 
mission would be favourable to the designs of the London 
County Council. They saw their mistake in making a 
premature move, at last, and the Bills were withdrawn. 
The Council are now, we are told, in precisely the same 
position of difficulty as they found themselves in last 
year. 
The long-continued drought of this year — though, 
be it said in passing, that it was worse than that of 
last year, and, moreover, came after it, and yet did not 
cause nearly the amount of discomfort, indeed, hardly 
any discomfort at all, simply because of a most useful 
intercommunication between the water companies’ mains 
—forced the Council to take further steps. ‘‘ The 
drought of 1899 appears to us (the Water Committee) 
to make it absolutely essential that the Council should 
not lose another year in pressing forward their pro- 
posals.” The opinion of the Balfour Commission, that 
the future supply of London could be obtained from the 
Thames to the extent of 300,000,000 gallons a day was, 
we are told, based on insufficient knowledge as to the 
amount the river could be depended upon to yield 
in driest years; and then there follows a mass of figures 
which, if they do nothing else, prove, at all events, that 
this year had for a portion of its course a remarkable 
drought ; but the figures do not prove that if there are 
large storage reservoirs in the Thames Valley similar 
to, and perhaps of greater extent than those at present in 
course of construction at Staines, the Thames cannot 
supply London. A large amount of capital is made out 
of the fact that the average daily natural flow during the 
months of June, July, August, and September of last 
year, and this year, was less than the average of the six- 
teen preceding years—considerably less; and _ that 
actually at Molesey Weir during August practically no 
water whatever was seen to come over the weir. ‘ The 
reservoirs,” says the report, ‘will, in a dry year like 
1899, have to be drawn upon during a far longer 
period, and will accordingly have to be made of far 
greater capacity than originally anticipated, and, as a 
necessary consequence, the cost of this method of supply 
will be greatly in excess of the estimates prepared by the 
water companies.” Perhaps it will; but will it cost as 
much as the £17,000,000 which the Council propose to 
spend in bringing water from Wales? Or rather, perhaps 
we should say, the £17,000,000 which is the estimated 
cost of the works proposed by the Council. This may 
or may not be the ultimate expense of the scheme, but 
in any case the aqueducts bringing the water to 
London would be longer, more expensive to keep in 
repair, and more vulnerable in case of such an untoward 
event as the investment of London by a hostile force. 
This event is a very long way from ever becoming a 
reality, we sincerely trust, but in a case of this kind 
every side of the question should be considered. 

At any rate, the Committee propose to push forward 
their Welsh scheme, and then, ‘If her Majesty’s Govern- 
ment again refuse to allow it to go before a Select 
Committee, the responsibility will, at any rate, not be 
upon the Council.” Thus, the Water Committee of this 
Council; and yet one cannot but remember what body 
has consistently opposed — to take but one instance— 
every effort of the East London Water Company to put 
itself into a position to supply the water necessary to 
meet the requirements of its consumers. The Welsh 
scheme is very much what it was when we last 
heard of it. Further consideration of the question, and 
negotiations which have been carried out with the land- 
owners and others, have led the engineer to move the 
site of the dam rather higher up the river, whereby a 
greater capacity and head will be obtained. There are 
also some minor ¢lterations, but generally the idea is the 
same. Moreover, the whole scheme is to be embodied in 
one Bill—and the estimated cost is, as we have said, 
£17,000,000. It remains to be seen what its fate will be, 
= what will be the fate of its twin brother the Purchase 


COMBINATION IN THE ENGINEERING TRADE. 


WE have been so much occupied during recent months 
in contemplating the growth of the industrial combina- 
tion movement in the United States that we have 
scarcely realised the progress which has been made by 
the same movement in our own country. So far as the 
United Kingdom is concerned, the aggregation of a num- 
ber of businesses under one head is virtually a novelty of 
the past two years. In America the thing has been 
known for a long time, and it has been our common 
practice to point the finger of reproach to that land of 
the free whenever we have desired to feel virtuous, and 
to furnish an illustration of the baneful effects of these 
“trusts” upon the people at large. If there was ever 
any reason for our feeling virtuous in this matter, it no 
longer exists, for the movement has been taken up so 
keenly since the fashion was set a year or two ago that we 
are following close upon the heels of the great proto- 
type, if not exactly in the number of our ‘“ combines,” 
at least in the magnitude of them. Nor has the engi- 
neering trade escaped the infection. Last week we were 
informed that a combination had been effected, after pro- 
longed negotiations, among the worsted machinery 
makers of the West Riding, including the firms of Taylor, 
Wordsworth, and Co., of Leeds; Ramsden Bros., of 
Keighley ; Perry’s, Limited, of Shipley; J. B. Farrar and 
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Sons, of Halifax, and others; that the businesses are 
being absorbed on a valuation basis, without including 
anything for goodwill; and that the present management 
of the individual concerns will be retained exactly 
as heretofore, except that a gradual departmentalisation 
of operations will be accomplished with the object of 
“ economising production, and turning out better ma- 
chinery.” A week earlier it was stated by an authority, 
which should be good enough to ensure accuracy, that 
W. H. Dorman and Co., of Stafford, had transferred the 
shoemaking machinery portion of their business to the 
United Shoe Machinery Company, of Boston, one of the 
great American trusts, and that the undertaking of 
Pearson and Bennion, of Leicester, had been absorbed 
by the same concern. A little earlier we had the amal- 
gamation of the Clydebank Shipbuilding and Engineering 
Company with John Brown and Co., Limited, the Shef- 
field armour-plate manufacturers—a fusion with all the 
features of a trust, even though limited to two concerns. 
It would be possible to enumerate other examples 
without going outside the ranks of the engineers, but 
these three will serve to illustrate the tendency, which, 
for its novelty and its far-reaching consequences to the 
manufacturing industries of this country, is deserving of 
some attention. 

The combination movement has been most apparent in 
the va.ious branches of textile production. Following 
the lead of the Coats group of sewing cotton manufac- 
turers, we had not long ago the English Sewing Cotton 
Company, working in harmony with the older company, 
and thereby bringing the whole of an important branch 
of manufacture in the control or under the thumb of two 
combines. The object of the Coats amalgamation was, 
by a unification of interests of the several parties 
to the agreement, to effect economies of working, and 
to put an end to the severe “cutting” of prices which 
had been carried on for years and had prevented 
each and every one concerned from making profits. The 
object of the English Sewing Cotton Company was to 
unite those who had preferred at the time not to join the 
Coats family party, but who came to change their minds 
later when the success of the original company was made 
menifest by improved balance-sheets and handsome divi- 
dends. Tne outcome is unanimity in the sewing cotton 
industry, and an increase of 30 per cent. or thereabouts 
in the _— which British housewives have to pay for 
this indispensable requisite of the household. The flota- 
tion of the English Sewing Cotton Company awakened 
other manufacturers in the Unied Kingdom to a proper 
notion of the possibilities in regard to better prices, 
diminished competition, and augmented profits, and the 
flotation of this last - named company was followed, it 
will be remembered, by aregular mania for the formation of 
trusts. A vast mejority of the schemes promulgated 
came to nothing. Not afew of them were harebrained 
and impossible of achievement, and many of those 
which looked promising enough were prevented from 
being brought to a definite issue by the greed of the 
parties concerned, coupled with the lack of an organiser 
capable of reconciling the many conflicting interests in- 
volved. But some notable successes were scored in the 
textile industry, which can now show combinations among 
the Yorkshire wool-combers and dyers, the “ fine” spin- 
ners of Lancashire and‘ elsewhere, the linen manufac- 
turers of Ulster, and others scarcely less notable. 
Efforts were made to induce a fusion of interests among 
the makers of cotton-spinning machinery ; but they were 
too happy in the execution of an accumulation of big orders 
for foreign countries, and at good prices, to offer favour- 
able consideration to a project whose acceptance almost 
necessarily implies, for an Englishman, very serious 
competition, and usually the competition of rivals 
abroad. English makers of spinning, and also of weaving 
machinery, are in the happy position of being the world’s 
providers of these classes of goods. France and Ger- 
many, and until recently the United States, counted for 
little in this connection in their own several countries, 
and for nothing at all outside them; and so long as tex- 
tile manufacture spreads abroad so long will our big 
machinists be able to command good prices without 
the necessity for combining to secure that end. The 
time may come when they, t2o, will be glad to unite, but 
that time seems distant yet. As to the worsted machi- 
nery combination, it has to be said that the list of firms 
who have given their adhesion to the scheme does not 
include anything like all those in the trade, and for that 
reason the results can scarcely be so satisfactory, from 
the point of view of the machinists themselves, as they 
would be were the movement a unanimous one. Siill, 
union tells for strength, and if it will only have the good 
sense to refrain from overcapitalisation, and from endea- 
vouring to squeeze the purchaser much, even a partial 
combination should ensure increased net profits. 

One of the most significant features of the trust-forma- 
tion movement in Great Britain is the marked contrast 
is presents to the principles upon which our fathers 
carried on their business. The part of the country in 
which combinations are now regarded with most favour 
is the part which saw the birth of free trade—the part 
in which the last generation of manufacturers insisted 
most strenuously upon the principle of “independent 
effort, and unrestricted competition.” The explanation 
of the changed attitude is, after all, not difficult. Times 
have changed, and we have changed with them. In 
other words, manufacture has spread on the Continent, 
in the United States, and elsewhere, so that competition 
has become very keen, and profits have dwindled down 
to a narrow level. In these circumstances there is an 
inducement to amalgamation which did not exist thirty 
years ago. Oneis bound torecognise the development, and 
to acknowledge its significance; and, having regard to the 
altered conditions, there is something to be said for com- 
bination. In the abstract, at least, there is much to 
recommend it, if it be limited to the steadying of prices, 
or even to the raising of prices to a reasonable level, 
coupled with the effecting of those economies which are 
rendered possible by a concentration of energies. For it 


will probably not be denied that, in most industries, in- 
cluding engineering, the lowering of values in the last 
few years has been excessive—to put the case mildly— 
and that the producers have suffered without any 
corresponding benefit to the consumer. A movement to 
stay the decline is commendable. The trouble is that 
power, once acquired by the formation of combines, is apt 
to be employed too much to the detriment of the con- 
sumer. We are treated to much airy talk about the 
advantages which are to accrue to both parties by 
economies and the consequent reduction of prices, but 
this does not apply in practice. If proof were wanted, 
it might be rie 4 in the action of the textile combines 
which have been enumerated above. But, after all, no 
very gross abuse of power is to be anticipated in 
England. Any attempt to squeeze the consumer unduly 
would naturally induce competition from abroad, without 
obstacle from our fiscal policy. The foreigner is allowed 
to plant his wares upon these shores virtually free. In 
America, Germany, and the numerous other countries of 
high import duties, the foreigner is not treated with this 
sort of consideration; the home manufacturer is pro- 
tected, and in this way the tariff is made a source of 
strength to the trusts. 


PERPLEXITIES OF SOUTH WALES COALOWNERS. 


Peack remains unbroken in South Wales; but a 
week ago it would have been impossible to make 
that statement with confidence. When we discussed 
the effect of the advance in wages upon the atti- 
tude of the South Wales colliers, and pointed to the 
pacific signs with which October was ushered in, it 
was necessary to remark that there were at least three 


been arrived at, and which might prove further sources of 
trouble. It was not a prophecy but a prevision, and, 
as events proved, it was a timely warning. At the 
end of the month there were again uncertainty and 
anxiety in the coalfield. It was not a new crisis, but a 
continuation of the old one; and it arose out of circum- 
stances more or less connected with what appeared to be 
concerted action against the Sliding Scale Agreement. 
There were (1) the demands of the colliery engine-men and 
firemen for a higher scale of pay; (2) the case of the 
Western miners who refused to accept the Agreement 
except under conditions ; and (3) the complaints of the 
steam coal men with regard to the classes of coal whose 
‘average selling prices” are included in the audit and 
govern the rate of wages. The most threatening ele- 
ment for the moment was discovered in the uncompromis- 
ing position taken up by the colliery enginemen and their 
nominally skilled fellow-workers. It has been admitted 
that their loyalty to the coalowners during the five 
months’ strike entitled them to special consideration. 
It was, in fact, promised that their service in keeping 
the pits free of flooding, and the machinery in work- 
ing order, should be rewarded by an early revision 
of the terms of payment and other conditions of their 
labour. Eleven months passed before any practical steps 
were adopted in this matter; but there will be no sur- 
prise at this dilatoriness among those who know that the 
eleventh is the favourable hour in the coal trade of South 
Wales. There had been negotiations, no doubt, but they 
led to nothing, and some 400 men gave notice to terminate 
contracts on October Ist. What this implied everybody 
engaged in colliery management is well able to imagine. 
The men, however, were persuaded to suspend their notices 
for a month, and a conference was called, whereat terms 
of settlement were considered; but no definite arrange- 
ment was made. The eight-hours day was not the only 
or the chief stumbling-block. In a large number of 
collieries all sorts of standards or classifications of wages 
have grown into existence, and present a picture of 
bewildering discrepancy. The men asked for a nearer 
approach to uniformity in the system on which wages 
were based, and, on this point, perhaps more than on 
the eight-hours day, negotiations for the time came 
t> an end. 

Meanwhile, anew set of circumstances had arisen which 
helped to complicate the situation. It may be remembered 
that in some recent comments we suggested that the 
Miners’ Federation might find itself in the predica- 
ment of Frankenstein in dealing with the enfant terrible 
of his own creation. ‘‘ Mabon,” and the South Wales 
Federation sent a stern admonition to the enginemen 
and firemen, that if they carried out their notices on 
October 31st, they must expect no support or pecuniary 
aid from Federation funds. The enginemen, &c., have 
hitherto had a Trade Union of their own, working in 
alliance, but not in corporeal connection, with the greater 
organisation. Obviously, there was one cogent reason 
why ‘“ Mabon” and his colleagues should object to 
closing the pits at a time when trade is exceptionally 
brisk, and wages are automatically rising. Outofalarge 
body of experienced colliers, there were surely many 
with the necessary qualification for engine-tenting and 
the like, if only it were made worth their while, 
and thus the ‘situation would be saved so far as the 
miners themselves were concerned. The enginemen and 
firemen, however, seemed to have asked themselves 
whether ‘“‘ Mabon” and his colleagues may not have 
had another motive. Was it his desire to force them 
into a more direct and more obedient membership of the 
Federation? Whatever there may have been in these 
suspicions, they determined to pay no heed to ‘‘ Mabon’s ” 
scolding, and at last resolved to strike, except in 
the case of collieries complying with their demands as 
submitted to the Conference. The feeling in favour of 
proceeding to a strike was then fairly general and some- 
what fervid, and it probably was not uninfluenced by a 
spirit of resentment at the action of the South Wales 
agents of the I'ederation. Nevertheless, it was agreed 
to enter into communication again with the miners’ union. 
It is conceivable that they would say, ‘‘ What! after we 
kept the pits open, and dry for ycu to return to work 
during the five months’ deadlock, have you the ingratitude 


to turn upon us, and desert us now ?” 


outstanding questions whereon no decision so far had | P 


The neues of the steam.coal miners in ref 
the audit springs entirely from the recent efforts 
Coalowners’ Association to re-organise its aflairson of 
and stronger basis. Sir William Lewis has gone ae 
too have his own and Lord Bute’s collieries, 
Swansea proprietors have been admitted, and with 
a large output of coal which, it is no disparagem 
say, is not of the same high quality as that it a to 
The substitution of one brand of coal for another ig hy 
means a sentimental question to the miner who is no 
under the Sliding Scale, and practically all South wit 
colliers will be so paid hereafter. ‘The audit is my 
the average selling price f.o.b., and if this coal ex) a 
all but best smokeless steam—which has touched 17 
per ton within the past fortnight—the collier would » 
a good chance of seeing his wages increase by oa 
and bounds. For the last audit it is unders Bs 
the Coalowners’ Association conceded the men’s claim, 
that Swansea coal should not be counted in, and th, 
the coal of Lord Bute and Sir William Lewis shoald 
This was a counsel of expediency to avoid bother and 
manifestly cannot be regarded as a permanent measure 
But what is to be done if Sir William Lewis now 
that he has withdrawn from the Association, declines t, 
submit his books, his selling prices, his contracts, to the 
examination of the auditors? Or what if the Swanseg 
coalowners insist on their coal being included, on the 
ground that their small profits do not permit them to 
such rates as are possible to the more fortunate firms 
in the smokeless steam-coal area? This is the dilemm, 
to which the Association appears to be driven by the ney 
ground taken up by the miners’ delegates on the Slidi 
Scale Joint Committee. They now insist that fing 
arties are bound by the five years’ agreement signed 
last September. But at that date the Swansea output 
was not submitted to the auditors, while that of Lord 
Bute and Sir William Lewis was. ‘ The Agreement, the 
whole Agreement, and nothing but the Agreement,” is the 
present watchword—we prefer not to say the war-cry—ang 
though it looks logical and loyal, there may be a world 
of sinister possibilities behind. 

But this is so far historical, and, except for the clain 
of the steam-coal collieries in reference to the audit, the 
position in South Wales had become once more tranquil 
by the beginning of this week. The Western mine owners 
agreed to withdraw their notices requiring their workmen 
to vy the Sliding Scale contract books, and although 
that left the demand for a “levelling up” of wages still 
unsatisfied, it was accepted as enough of a concession 
for the present; and for the most part the Swansea 
district men drifted back to work. It is not to be 
imagined that the Coalowners’ Association will continue 
indefinitely to suspend its rule that the workmen shall 
sign the Agreement. It would leave something bhke 
anarchy on one side of the coalfield while a rigorous 
discipline was being enforced on the other. ‘ Sufficient 
for the day is the evil thereof” is probably the prin. 
ciple which dictated the waiver in this particular instance; 
but if it were a safe principle of action at one time, ii 
mighi have been as safely employed at an earlier date. 
The habit of leaving concessions to the last moment is 
the most perilous form of procrastination. It deprives 
the employers of the credit of discovering and amending 
a grievance. It emboldens the discontented workmen to 
believe that they have exacted by threats a compromise 
which, by further threats, they make a compact of on 
still more liberal terms for themselves. It is a pity, but 
the same line of thought runs through the reading of our 
South Wales trade correspondent’s account of the circum- 
stances under which the enginemen, fitters, and stokers 
returned to work. At the outset, Cyfarthfa, Dowlais, 
Ebbw Vale, and Blaenavon were the combined iron and 
coal works which were the chief points of attack. 
There was no trouble in the hundred and odd 
other steam collieries in Glamorganshire. Possibly 
there would not have been trouble at the iron- 
works’ collieries just named, since the colliers could 
have supplied hands from their own ranks to attend to 
the winding and pumping engines, and discharge some 
of the work of the fitters and their like. But here, as in 
the example at the opposite end of the country, there was 
another eleventh-hour arrangement of terms. Advances 
were finally made to the various classes of these 
sesatualie taille workmen ranging from 2d. to 10d. per 
day, together with the grant of a day off once a fortnight 
where the practice of twelve hours a day of continuous 
work is maintained. The value of these concessions to 
the workmen is more apparent than their actual cost on 
the profit-and-loss account of the coalowners and their 
companies. On the latter point, as we remarked of the 
5 per cent. advances demanded in the northern coalfields, 
the colliary proprietors will doubtless set their balances 
right by their demands on the public consumer. It is 
permissible to question, nevertheless, whether the policy 
is a wise policy of leaving these settlements to be deferred 
to the end of a period of suspense, and to be made undcr 
the menaces of a strike. The business of the coal trade 
is always perplexing, particularly in times of ‘“ boom,’ 
such asthe South Wales trade is experiencing at present; 
but the perplexities are manifestly intensified when the 
coalowners lack a sagacious leader, and cannot see their 
way to make terms with their workmen until the latter 
take the bit in their teeth and threaten to bolt. 


TIN. 
In the last month there has been a notable fall in the price 
of tin; quotations for this metal, as consumers know to their 
cost, were run up at the end of September to as much as 
£150 7s. 6d. per ton, the highest point reached since 1888. 
It must be allowed that stocks have continued small, and 
that, probably more from design than from inability to rise 
to the occasion, producers have not been at all solicitous to 
make them large again. But the speculative element 15 
responsible in much greater measure than small stocks and 
a large consumption for the persistence of the figures which 
have been marked since the close of last year, when £86 per 
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is clear from the fact that throughout 
we values fell day by day, finishing on the 3lst at 
00 15s., @ total decline of £13 123. 6d. The market since 
£136 has shown no sign of picking up again, but rather the 
se, and at the time of writing the fall had reached £14. 
Vere face of statistics favourable to the market but not 
, user of tin, isanomalous. The visible supply is now 
02 tons, compared with 18,254 tons at the end of 
My tember. Supplies last month were 5022 tons, against 
pot tons in September, the decrease being traceable to 
er shipments from the Straits to America; while the 
yeries reached 5774 tons, against 4841 tons, consequent 
er takings by London and Holland. A year ago, 
91,328 tons in sight, and tin was selling at £83 10s.; 
go the figures were 30,529 tons and £62 103. The 
disturbance caused by the political situation is held to be 
the reason of the decline in October, but it is to be observed 
that the ‘stock and afloat” to London shows an improve- 
ment to the extent of 900 tons, and we find one of the leadin 

trade authorities stating that, ‘as the exceedingly high leve 
recently reached was mainly based on the alarming smallness 
of the London stock, the larger quantity now available here 
discouraged some of the bulls, and stimulated further heavy 
pear selling.” The larger quantities of Billiton tin offered 
at auctions have also n an influence. But the figures 
we have given show that the position of the market remains 
very unhealthy, inasmuch as consumption is heavy, while 
the supplies do not increase at all freely. Though, there- 
fore, politics may weaken things further, there is a possi- 
bility of a recovery. Certainly the outlook does not tell for 
the much-desired slump. The supplies of the last twelve 
months have been something like 6000 tons less than the 
requirements. Next year we are promised 2000 tons of 
Dutch tin, but if deliveries continue on the present scale, 
which is low compared with 1898 and 1897, there will still 
be 4000 tons to be supplied from other sources. 
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TRON TRADE ECONOMIES, 


Tue question of iron trade economies came in for consider- 
able attention at the last meeting of the Staffordshire Iron 
and Steel Institute in the course of a discussion upon an able 
paper by Mr. Walter Macfarlane, F.1C, of Wednesbury, 
entitled ‘On Blast Furnace Burdens.” With regard to slags, 
it is common knowledge that basic slag was a waste 
product a few years ago, but now it helps to swell the profits 
of the steelmaker. Bessemer acid slag is now being ground, 
and the iron and steel are being separated by magnets, and 
the metal is then being used over again. ‘Ihe open 
hearth acid process is being utilised in a way patented 
by Mr. Riley, so that is another use for slag. We all know 
the value of puddlers’ slag, or tap cinder. With regard 
to blast furnace slag, at several furnaces in the North- 
amptonshire district—as Mr. Le Neve Foster pointed out— 
there are no slag mounds, because it is all being utilised for 
road making, and that is saving the pig iron producers from 
93. to 23. 63. per ton on their pig iron. In view of such an 
announcement as this, it is certainly a point worth considering 
whether blast furnace proprietors’ province in the future 
should not be not only to produce good pig iron, but also to 
see that the slag shall b2 utilised for some advantageous 

urpose or other. In the South Staffordshire district slag is 

ing sent away as ballast for the railway companies, but they 
would give a much better price for it if it were possible to 
make the slag harder, so that it will not break so easily when 
being handled or used. Perhaps this could be done by the 
use of magnesia during smelting, or by some other means, At 
some of the furnaces in Northamptonshire there is scarcely 
any slag to be seen, for it has all been taken away for road- 
making. W.th excellent reason may the query-be propounded 
—why should not the slag from other pig iron districts of the 
kingdom, including Scotland, Cleveland, Lancashire, Staf- 
fordshire, and South Wales, be utilised? Is it supposed to 
accumulate, because it is not of the right quality, or because no 
one has settled by actual experiment whether it is or not ? 
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The Design and Construction of Dams, including Masonry, 
Earth, Rock-fill,and Timber Structures : also the Principal 
Types of Movable Dams. By Epwarp Wryman, C.E., 
M.Am.Soc.C.E. Fourth edition, Revised and enlarged. 
New York: John Wiley and Sons, London: Chapman 
and Hall, Limited. 1889. 

Mr. Weyman’s treatise on ‘The Design and Construction 
of Masonry Dams ” has run into a fourth edition, revised 
and enlarged, and will no doubt be welcomed by students 
and practical men. The revision has mainly consisted in 
bringing the subject up to date, and the enlargement 
adds two new parts, treating of other types of dams— 
earth, rock-fill, timber, and movable dams—to the original 
work, which was confined to masonry structures. The 
author has drawn his information from widely-scattered 
Sources, which he freely acknowledges in text and 
appendix. In‘ his of the mathematical 
principles of design of high masonry structures he does 
ample justice to the labours of the great French investi- 
gators, as well as to the improvements on their methods 
advocated by our own Professor Rankine, whom he 
correctly describes as the only English writer who had 
investigated mathematically the theory of masonry dams. 
He points out that the main difference between the prin- 
ciples adopted by the French mathematicians and Rankine 
is that the former place no restriction on the position of 
the lines of pressure, while the latter, reasoning that 
there should be no tension in the masonry, holds that the 
lines of pressure must be limited to the middle third of 
the profile. It is true that so long as low limits of 
pressure, such as adopted in the French designs, are 
ensured no danger will result from neglect of this con- 
dition ; but of late the tendency has been towards the 
admission of high limits of pressure, and in such circum. 
stances the lines may often be very excentric, unless the 
limiting position is maintained. 

In his introductory chapter, Mr. Weyman gives the 
methods proposed by several authorities for the deter- 
mination of correct profiles of masonry dams, and arrives 
at the conclusion that, though the stability of a dam 
depends on a few simple principles, the mathematics to 
which these give rise when applied to the design of a pro- 
file are exceedingly complicated. To surmount the diss. 


formule ; others have adopted methods of trial and error, 
but even the method of testing the stability of an 
approximate profile by a graphic resolution of forces, 
though producing a correct result, is very laborious and 
unsatisfactory. He says :—‘‘ Impossible as it may be to 
determine at once the proper paw for a profile which 
shall contain the minimum area consistent with given 
conditions, there are no great mathematical difficulties 
involved in calculating its thickness at intervals com- 
mencing at the top. For practical purposes we can find 
a profile which shall approach the true theoretical type 
as closely as may be desired by making the intervals at 
which the calculations are made sufficiently small.” 
Sach a profile he calls the “theoretical profile,’ and to 
avoid the constructive objections to the constant changes 
of batter, he proceeds to modify it to a ‘‘ practical pro- 
file"’ by fitting in a few simple curves and straight batters. 
a method he develops later on in Chapters IV. 
and V. 

The reader will find in the second and third chapters a 
plain and intelligible enumeration of the principles to be 
kept in view in calculating the profiles of dams, and he is 
furnished with one of the clearest expositions we have 
seen of the application of these principles to practical 
design. In the fourth chapter Mr. Weyman applies the 
equations he has arrived at to practical examples, and 
illustrates the result of dealing with various limits of 
pressures and weights of masonry in the corresponding 
tables and plates. He discusses Mr. Bouvier’s theory in 
which the maximum pene are supposed to depend 
on the inclination of the resultant, and argues that with 
our present knowledge on the subject it is a useless re- 
finement to introduce this supposition into the equations. 
He alsocompares his own theoretical profile with Rankine’s 
logarithmic type, showing that while the logarithmic 
profile has sufficient stability and graceful outlines, it is 
not a close approximation to the correct theoretical 
outline, nor is it as economical. Rankine’s formule are 
doubtless simple, but they produce only one profile, and 
are limited to one set of conditions—tkose of the Toolsee 
dam. Change the data, and the simplicity of his system 
disappears. 

Considering the importance of the subject, a much too 
concise chapter on Construction follows. Here the 
author discusses the question of dams curved in plan, 
and points out that except in very narrow valleys the 
curvature only causes extra expense. He also disposes 
of the matter of silt in reservoirs somewhat cursorily, 
merely mentioning that its removal must be accomplished 
by means of a scouring pipe, or gallery, unmindful of the 
fact that in the examples in the book elsewhere much 
ingenuity is displayed in providing for the disposal of this 
bugbear of storage reservoirs. Descriptions, ample and 
interesting, are given in Chapters VII. to XII. of many 
famous Spanish, French, and other European masonry 
dams, also of those in India and, of course, America, 
prominent among which are those for the water supply of 
New York. The specification of the New Crotan dam also 
appears as an appendix. 

Part II. commences with a short, though good and 
practical chapter on earthen dams; the other chapters 
in this part are devoted to examples of rock-fill and 
timber dams. These, though useful as constructions in 
new and unpopulous countries, possess little practical 
value in England when economy of water is important 
and timber scarce. Part IIL. treats of movable dams— 
taking the form of frame and shutter, and bear traps— 
which receive ample illustration, and the examples given 
are numerous and valuable, and the reader must be re- 
ferred to the cuts and plates in the book for details of 
them, as well as of the many examples of profiles and 
subsidiary works. Among the numerous tables forming 
part of the appendix is a useful one giving data of 
masonry dams, and there is also a short but not a very 
up-to-date note on the Assouan dam now being con- 
structed on the Nile. 

The author is careful, in quoting metrical measure- 
ments, to furnish the equivalents in English, but the ton 
used is the American of only 2000lb. This may bea 
little puzzling, but it has this advantage, that the pres- 
sures expressed in these tons per square foot are nearly 
equivalent to pressures in kilos. per square centimetre. 
The reader must, however, be careful, for in some of the 
descriptions of English works the pressure is given with- 
out any notice in English tons. The plates and illus- 
trations in the book are numerous and excellent. There 
is a good index and list of authorities, and the work is 
well got up, and will prove valuable as a book of 
reference. 


SHORT NOTICES. 


Building Construction for Beginners. By J. W. Riley. With 
623 illustrations. London: Macmillan and Co., Limited. 1899. 
Price 23, 6d.—The author in his preface declares that this volume 
is adapted to meet the requirements of candidates preparing for 
the elementary examination in building construction of the De- 
partment of Science and Art, It certainly should be very well 
fitted for this, and unless we are mistaken, is likely to have a 
larger circulation than this alone would imply. It contains infor- 
mation on all points relating to building in brick, stone, iron, wood, 
&c., and goes at considerable length into detail. It is illustrate 
with admirable drawings which at once give a vivid idea to the 
reader of the things the text describes, It is likely to be useful 
to a large number of people. 

Fowler's Mechanical Kagineers’ Pocket-book for 1900, Compiled 
by William H. Fowler. Manchester: Scientific Publishing Com- 
pany. Price 1s, 6d. net ; post free 1s, 94.—Nearly 200 more pages 
appear in this issue than in the last, A t deal of attention 
has been accorded to electrical traction and electric lighting. The 
high pressures now used in steam engines have necessitated the 
preparation of tables of various kinds being carried much further 
than was necessary when only comparatively low-pressure steam 
was employed. A special table dealing with the properties of 
saturated steam up to 300 ]b. pressure has been prepared. The 
index appears to be a very complete document, 

Banks and their Customers: A Practical Gude for all who Keep 
Banking Accounts, from the Customers’ Point of View. Third edition, 
London: Effingham Wilson. 1899. Price 1s.—The avowed inten- 
tion of this little book is to assist the owner of a banking account 
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stances to obtain a better rate of interest for a deposit, and how 
certainly repay ing, and ma ve t value to those 

The ‘‘ Practical Engineer” Pocket - book for 1900. Manchester 
Technical ae my Company, Limited. London: John Hey- 
wood, Price 1s, 6d. net; without diary, 1s, net ; ee 2d. 
extra.—This useful book appears this year in a considerably en- 
larged form. Its scope has thereby been greatly extended, and 
there have also been some alterations and additions to the index, 
which materially assist search for required information. 

Manual of Eiectrical Undertakings, 1899-1900. Compiled under 
the direction of EmileGarcke. Vol.iv. London Offices: Doning- 
ton House, Norfolk-street, W.C. 1899.—Mr. Garcke’s book 
again befory us, and, as usual, it has greatly increased in size. Its 
wth has been wonderful. When it first a it contained 
rely 509 pages. Now we find no lass than , and its utility 
is even greater than when it first appeared. One is constantly 
referring to it, and one always finds what one wants, 


BOOKS RECEIVED. 
The Tastitution of Mechanical Engineers. Proceedings. April, 
1899, I.ondon: Published by the Institution. 
The Nonsense Blue-book, The London |.>tter Lear-ics. London : 
a London Letter Pablishing Company, Limited. 1899, Price 
8. 
Key to Engines and Engine Running. _By Joshua Rose, M.E. 
London : Sampson Low, Marston, and ('>., Limited. Price 83, 6d. 
net, 
French and English, By A. Dadevant, The Marlborough Series 
of Foreign Commercial Correspondence, London: E, Marlborough 
and Co, Price 1s, 
Spanish and Eaglish, By D, Salvo. The Marlborough Series of 
Foreign Commercial Correspondence. London: E, Marlborough 
and Co. Price 1s, 
The Strength of Materials. By J. A. Ewing, M.A., B.Sc., &e. 
Cambridge: At the University Press, London: C, J. Clay and 
Sons, 1899. Price 123, 
The Locomotive of To-day. Reprinted, with revisions and 
additions, from the Locomotive Muga:ine. 1899, London: The 
Locomotive Publishing Company. 

Handbuch der Ingenieurwi haften, Zweiter Band: Der 
Briickenbau. Lipzig: Verlag von Wilhelm Engelmann. London: 
Williams and Norgate. 1899. Price £1 4s. net; bound, £1 7s. 
net, 

The Manufacture of Ca: bons for Electric Lighting and other Pur- 

poses: A Practical Hand-book. By Francis Jehl. London: The 

eg Peinting and Publishing Company, Limited. Price 
. 6d. 

Diagrams Exhibiting the Disch .rges and Velocities of Circular and 
Ocal Sewers and Water Conduits, toyether with Notes on the Des‘ga 
of Sewerage Schemes. By Elwin B, Newton, F.S.I., A.M.LC.E. 
ondon: St. Bride’s Press, Limited. Price 23, 64. net. 


DOCKYARD NOTES. 


Tur leading article in Le Yacht this week is upon naval 
Japan, and so far as the merchant marine is concerned, is 
good and comprehensive. Of the Imperial Navy little is said, 
and with what is said some people would be disposed to 
quarrel. To describe the Japanese navy as of the second 
rank seems scarcely accurate, since we are about the only nation 
with a larger number of modern ship3 than Japan. Japan 
has every whit as much right to be called a first-class naval 
Power as Italy or Germany, the navies of which nations are 
both inferior to that of Japan. And that all Japan's naval 
prowess and progress are due to a Frenchman is rather a 
novel piece of news. 


SwEDEN has just laid down three ironclads of the Dris- 
tigheten type, 3450 tons, 5000-horse power. All the guns 
will be furnished by the Bofors factory, but the torpedo tubes 
will probably come from Elswick. 


Tur new French battleship Iéna has just begun her trials, 
18 knots is expected, but no data are yet to hand. The 
Dévastation is being re-boilered. 


Tur French are justly pleased with the performance cf 
their first-class torpedo boat No. 212, which did the 72 miles 
between Havre and Cherbourg in three hours—that is to 
say, at 24 miles an hour. It is spoken of as 24 knots, though 
it really works out at about 21°6 knots. Still that is an 
exceedingly good speed for a torpedo boat to have averaged 
at sea. No, 212 is one of two new Normand boats, 121}ft. 
long, 1500-horse power, and 23°5-knot trial speed. 

A NEw 67-ton gun nas been mounted in the Camperdown 
to replace the starboard bow gun, which was beginning to 
grow ancient. 


Like the French, the Russians do not seem to consider 
speed as the sine qud non of a destroyer. Their newest boats 
will, it is said, have a maximum speed of only 26 knots, while 
we are aiming at 35. The French, of course, back up their 
view by telling us that we do not understand the métier of a 
destroyer, and are firmly convinced that none of our 
destroyers can exceed 24 knots, if they can reach it, at sea, 
even in fairly calm water. As a matter of fact, we lose 
much less speed than is supposed, and it would have to be a 
pretty bad sea to bring our 30-knotters down to 24 knots. 


Nava preparations of sorts are quietly going on. There 
is nothing to justify the alarmist rumours that are being 
circulated. What we are really doing is to make preparations 
well beforehand, so that should the Transvaal war drag on 
Icng enough to give any other nation an excuse for inter- 
ference, we shall be able to say “ hands off"’ without creating 
a war panic, 

Tue training squadron ships have collected at Portland. 
Nothing has yet come out as to what they will do, but the 
probabilities at present point to their lying there or taking 
short cruises to ‘shake down.” No one is allowed to be 
further away than Portland at night, which means that the 
squadron is to be ready to obey any orders it may get at the 
shortest possible notice. 


Tue report that two cruisers of the Pallada or Waryag 
type are to be laid down at Nikolaieff for the Russian Black 
Sea fleet is again going the rounds. There is, however, we 
fancy, little reason to credit the rumour, for the simple 
reason that their uses there would be slight. 


Tue Blake has completed her refit, and will, it is stated, 


culties inyolved, some writers have advanced empirical 


in his dealing with the bank. It — out a number of things 
which one is not to do, and shows how it is possible in some in- 


be commissioned at an early date, 
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which will open the exhaust valve at every up stroke ; 

of every alternate up stroke. A pi Instead 


WESTINGHOUS E GAS ENGINE reservoir to the starting valve on the end ‘of the crank.” 
and thence through a check valve into the cylinder. m” 
valve is actuated by a cam on the end of the lower cai This 

ie A, where it projects through the end of the crank Case, and ig 


so timed as to open at the commencement of each down 
stroke of the piston. From this it will be seen that the 
cylinder is converted into a single-acting compressed 4: 
engine, entirely independent of the other cylinders 
engine is run by air until explosions take place in the othe 
when the valves of the air are re-closed tg 
I l their normal position, and the engine again becomes a three. 
gas engine. 
gas engine of 1500-horse power is now being bui 
Westinghouse Machine Company, and will be a caressa 
| engine at about 100 per minute, The 
TTT SS most powerful gas engine built and put in operat 
Y yy up to the present by the Westinghouss Company, 
ary; a ever, is one of 650-horse power. It has three cylinders 
25in. by 30in., placed as in a marine engine, and run’ 
y | \S with remarkable steadiness at a normal speed of about 
V/A “a7 , 150 revolutions per minute. The engine is directly connecteq 
| 
| 


WA! Y to an eight-pole Westinghouse dynamo of 400 kilowatts, 500 
yj volts. It was installed in the power station of the Westing. 

house Electric and Manufacturing Company in 1898, and has 

now been in regular operation for more than a year. 

; . The Columbus Electric Company is about to put in two en. 

| 


gines, oneof650-horse power—similar to the oneabove described 
—and one of 280-horse power, each directly connected to 4 
SZ | Westinghouse dynamo. The illustration on p. 479 showsa gas 
SYfpe engine of 250-horse power, directly connected to a dynamo 

yf while behind it are two vertical inverted steam engines, simi. 
larly coupled. The Long Branch (:as Company has a three. 


Y = cylinder gas engine of 280-horse power, while the Bradford 
yy f Light and Power Company has one of 225-horse power, and 
| three of 150-horse pow f the } 

q : power. Some of the latter are belted to 


thedynamos. Another engine of 150-horse power is used by 
the Long Island Railroad to drive the power plant of 4 
branch line three miles long, which was built as an electric 
tramway, and is now operated as a feeder. The line has 
gradients as steep as 1 in 22. There are two Westinghouse 
dynamos, in parallel with which is a storage battery of the 
Chloride type. With a car mileage of 200 miles per day, the 
consumption of gas is 46 cubic feet per car mile, and the 
operating expenses amount to 63d. per car mile, including 
the wages of the motormen and car conductors. The gas ig 
supplied from the mains of a local gas company, at a charge 
of 3s. 9d. per 1000 cubic feet. 
In the New York Gas Works a two-cylinder Westinghouse 
gas engine of 65-horse power is used to drive a centrifugal 
S blowing fan, to which it is connected by belting. This engine 
| —— S has cylinders 12in. by 14in. In a period of 3228 hours the 
engine ran 3058 hours, or an average of 7; hours per day, 
so that it was in service for 93 per cent. of the time. It was 
shut down for 230 hours, less than 1} per cent. of the total 
time being for causes due to the engine itself. The 230 
hours were occupied as follows :—179 hours for painting, 264 
e | : sat hours for changing and improving the igniters, 124 hours in 
m ‘ 7 ; taking up the bearings and making other adjustments, seven 
| hours in changing the connection with the gas mains, and 


five hours in repairing the blower gates. 

The consumption of gas varies according to the quality 
and character of the gas, and in part according to the size of 
the engine. With natural gas it is found to be from 104 to 
12 cubic feet per brake horse-power per hour. As natural 
gas gives an average heat value of 1000 British thermal units 

r cubic foot, this is equivalent to 10,500 to 12,000 units per 
rake horse-power per hour. This gives a heat efficiency of 
24°2 to 21°2 per cent. at the shaft, which represents the 
ordinary performance when operated by the purchasers. An 
| engine of 125 horse power at the brake has shown a con- 
sumption of only 9 cubic feet of gas per brake horse-power, 
mi) < ~ giving an efficiency of 28-2 per cent. at the shaft. ° This 
efficiency may be raised to 33 per cent. in some of the newer 
and larger engines. In fact, the 1500-horse power engine now 
being built is expected to develop one brake horse-power for 
every 8} cubic feet of natural gas consumed per hour, or 
8500 British thermal units per brake horse-power per hour. 
This would give « heat efficiency of about 30 per cent. at the 
: shaft. It is believed that with an efficient modern gas- 
ss producing plant _— engine of such size and efficiency will 

run -y regular service on 1 lb. of coal per brake horse-power 
per hour. 
It is estimated that with a 200-horse power Westinghouse 


HIGH-POWER GAS ENGINES. 


OF recent years the gas engine has been developed for 
larger units of greater power than had formerly been con- 
sidered practicable, and great improvements have been made 
in the mechanism of the engines, resulting in an increased 
economy and efficiency. Improvements in gas manufacture 


to break the electric current through the wire S at the 


| terminals of the igniter F. The electric igniter is of duplex 


form, the bonnet covering two separate and independent 
mechanisms. The connections of the wire from the battery 
can thus be changed to either set of terminals while the 
engine is running. Ordinarily, one igniter is in use and the 
other is in reserve, but both sets of terminals can be used at 
the same time if desired, this absolutely ensuring the ignition 


gas engine directly coupled to an electric dynamo, 1000 cubic 
feet of good illuminating gas will produce about 40 kilowatt 
hours, equivalent to 25 cubic feet per kilowatt hour, At a 
rate of 2s. 6d. per 1000 cubic feet of gas, this would amount 
to 3d. per kilowatt hour. Making an allowance of the same 
sum for maintenance, attendance, and deprec‘ation, brings 
the cost up to 14d. per kilowatt hour. is is even less 


also indicate a further development in the scope of engines | 
worked with this form of power. In America the Westing- | 
house Machine Company was among the first to manufacture | 
gas engines of high power, and this development has only | 


in engines of greater power, such as are now being 


of the charge. In large electric station plants it is frequently | } 
introduced. 


arranged that both igniters shall be in use at the same time, 
A continuous upward flow of water is maintained —— 
the 


taken place with the last year or two. The general design of | 


the gas engine made by this company follows very closely the 
lines of their steam engine, and includes an enclosed chamber 
for the cranks and connecting-rods, and trunk pistons, to 
which the connecting-rods are coupled direct. The engines 
have two or three cylinders, according to their power, and 


the water jacket of the cylinder, the water entering at 
pipe H, passing out at K, keeping the cylinder head cool as 
well as the walls. 

The charge for each explosion is regulated in accordance 
with the load, by means of a very sensitive governor and 
mixing valve. The number of impulses remains constant for 


there is a heavy fly-wheel at each end of the crank shaft. | all loads, but the force of each impulse is graduated in accord- 


The Otto cycle is used, so that there is always an explosion 


| ance with the load on the engine, a varying the quantity of 


e gas and air enter the 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—At 
the monthly meeting of the Association of Mechanical Eagineers 
held on Saturday ——. November 4th, at the Grand Hotel, 
Mr. R. B, Hodgson, A.M.1.M.E., read a paper on ‘‘ Combustion 
and Forced Draught,” with special reference to smoke prevention. 
The lecturer, after explaining that the paper was intended to form 
an introduction to his future paper on the Meldrum furnace, first 
considered the principles of combustion, showing when combustion 
was complete, and dealing with the composition of various fuels and 


once every revolution, and, in the case of the three-cylinder | the explosive mixture or charge. 
engines, once every two-thirds of a revolution, which, of mixing chamber M by separate inlets, and the proportionate 
course, all tends to the uniformity of turning effort so | parts can be regulated by the attendant. At the top and 
invaluable in electric lighting plants. The speed also is well | Cares of the chamber are horizontal levers L, with vertical 
under control, as will be seen when the governing arrange- pointers moving over graduated arcs on the side of the 
ments are discussed. The above drawingshows veryclearly the | chamber. The upper lever controls the gas supply and the 
general construction of the engine. Ais the shaft carrying the lower theairsupply. The ratio between thescales, as indicated 
exhaust valve cams driven by gearing from the main ft, | by the two pointers, shows exactly the proportions of air and 
and each cam bears against a roller on the free end of the | gas in the charge supplied to the cylinders. If the air isin 
guide lever G. On a hardened steel plate attached to the | too large a proportion, the regulating valve will open to admit 
lever, just above the roller, rests the long stem of the ofa larger proportion of gas, this maintaining a mixture of 
exhaust valve E. The spring on the stem holds the maximum efficiency. N is the gas inlet to the valve chest, 
r valve on its seat and the stem on the lever, thus pre- | and O the exhaust pipe. The governor is of the ball type, the 
2 venting jumping. The cam shaft B at the top of the | two balls being suspended from a yoke or frame with vertical | induced and forced draught, action of natural draught, passing on 
engine is driven from the shaft A by a horizontal and vertical | ball rods. to discuss at some considerable length the question of smoke pre- 
shaft with bevel gears, the vertical shaft carrying the| The engine is started by compressed air at 160 1b. pressure, | vention under both natural and artificial draughts, introducing im- 
governor. The shaft B has two cams for each cylinder. | stored in a steel tank. The compressor may be run by hand ache points bearing upon the question of the bese agp rl 
One of these engages with a roller on the end of the hori- | on emergency, but ordinarily it is driven occasionally by a| by de the 
zontal lever C. As the cam raises its end of the lever the | belt, as required to maintain the supply. On the end of the — —rr cool tak we lage a sr draughts, 
depression of the other end pushes down the inlet valve J | upper cam shaft B is a screw having a milled head, and by ach he considered had Sn 2 fully proved by the leading engi- 
and gives admission of the explosive mixture to the cylinder. | turning this the admission valve of one of the cylinders is neering authorities both on land and sea, to be due to defective 
The spring on the stem of the valve closes the valve and | closed and thrown out of operation. A lever on the back of | boiler design and not to the application of forced draught. An in- 
keeps the stem in contact with the lever. The other cam _ the crank case is also provided, which will throw the regular 4 


teresting discussion followed the reading of the paper, the lecturer 
operates a horizontal plunger working through the guide D, exhaust cam out of gear, and throw in a supplementary cam, ' suitably replying to the points raised during the discussion, 


the amountof heat given off incombustion, describing the formation of 
the various chemical compounds that result from perfect combustion. 
The various points of the subject were dealt with, such as varieties 
of coals, calorific values of coals, and the greatest possible evapora- 
tion of water that can be obtained per pound of coal, at the same 
time drawing particular attention to absurd published tests, by 
giving actual figures of tests to support his remarks. He next 
described forced or artificial draught, pointing out that the steam- 
jst system was much cheaper and durable and less likely to break 
down than the costly fan system, Several points were introduced 
and fully discussed by the lecturer connected with the subject of 
artificial draught, points that he considered had hitherto been very 
much misunderstood. He next passed on to describe the action of 
induced draught and its disadvantages, and the distinction between 


== 
3 
| 
SIN | 
| 
= 
all 
| 
Of 
il 
4 
/ 
CF 
/ 
| 
\ 
| 4 
a 
a 


der 


Nov. 10, 1899 


THE ENGINEER 


479 


950-HORSE POWER WESTINGHOUSE GAS ENGINE 


(For description see page 478) 


THE RUSSIAN RIVER GUNBOAT GILIYAK. 


Wuatever the Russian navy may or may not be, it has 
certainly done more than most towards the evolution of new 
types. The Yermak—Jermak is the rather more correct 
spelling or Ermak the usual English spelling of this name—can 
hardly, perhaps, be called a naval vessel, since, though borne 
upon the Russian navy list, her purposes are pacific. But 
apart from this celebrated ice-breaker, it was Russia which 
gave the armoured 

cruiser to the world. 


since the roof of a shield seems likely beyond anything else 
to catch and burst shells, its abolition is a good idea. The 
sighting-hole is small, and, like the gun, placed relatively 
low. It is certainly the largest shield yet fitted to a 3in. 
gun; four men can be perfectly sheltered inside it. The 
front of the shield slopes, Elswick fashion; the back has 
the upper corners cut away, and looks like one of the old- 
type British Navy shields turned the wrong way about. 
Thanks to this and the absence of a roof, the maximum of 


The Popofikas, being 
failures, need not be 
dwelt on, but apart 
from these and in 
addition to the ar- 
moured cruisers Rus- 
sian brains produced 
the Sinope class, the 
Alexander II. type, the 
Dornadsat Apostoloff, 
and the Poltava class, 
all vessels distinctly 
Russian. Now more 
recently in the Giliyak 
Russia has produced an 
absolutely novel craft 
for river service, of 
special interest to us 
because she is the 
exact antithesis of our 
Yarrow-built river gun- 
boats. True, she is 
built for an entirely 
different sort of river 
service, and any attempt 
at a comparison be- 
tween the craft would 
be absurd; but interest 
in the means adopted 
¥ the Russians to face 
their particular problem 
is not lessened on that 
account. 

In China one has to 
§0 a Very great distance to encounter less than,10ft. of water 
—in the Nile it is nearer 10in. than 10ft. in the places where 
has — gunboats most—so no great problem of draught is 
na Giliyak was laid down at the New Admiralty, St. 

spersbarg, in 1896, and launched the following year. Her 

are ; — 

Length, 200ft.; beam, 
37ft. nearly. The maxi- 
mum draught is about 
Displacement is 
usually put at 963 tons; 
actually it is about 1300 
or more, 

The armament con- 
sists of one 4°7in. 
of 40 cali- 

res on the forecastle— 
the last 4*7in. to be 
mounted in the Rus- 
sian navy, savein British 
Statistical tables—and 
five in. quick-firers of 50 calibres each. Four of these are 
pry on the main deck behind fairly thick but very low 
— inside covered-in sponsons. These fire directly 

3% or astern. Aft, on the upper deck, the fifth Sin. 
be is carried. This gun, like the 4°7in., is behind a 


eld of entirely novel t a purely Russian design that 
& good deal out the effect of shell fire 


Some forms of shield do. It is entirely roofless ; and 


RUSSIAN GUNBOAT GILIYAK 


— appears to be secured with the minimum of 
weight. 

rest of the armament consists of four 3-pounder 
Hotchkiss quick-firers without shoulder-pieces, mounted on 
the main deck between the 3in. and 12-pounders ; two field 
guns for landing, a couple of short Baranovski 2gin. pieces 


7 
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on the fore bridge, and two Maxims in the fighting top. All 
the guns are Russian. The 3in., being the Russian naval gun 
par excellence, is of most interest. It is of the latest type. 
' In order. to o} the breech, not only has the handle to be 
hit ddeweetin ta order to release the locking pin, but the 
gun must also be fired, or rather the trigger has to be brought 
back. With the striking down the breech is pulled open out- 
wards and to the left--one motion. This may sound slow, 


but we have, after about three attempts, found it not only 
simple, but rapid. The wonderful thing about the Russians 
is the way in which they grapple with the relatively small 
intelligence and short training of their seamen by laying 
themselves out to invent the simplest possible kind of safety 
breech. Should a misfire have occurred, a sliding arrange- 
ment connected with the trigger has to be pulled back before 
the breech will move. When the gun is fired, directly the shot 
leaves this sliding arrangement comes back, and does that part 
of the unlocking. Anaccident through negligence is impossible 
with this gun—a thing of no very great account in target prac- 
tice, but of importance in action, where precautions are less 
easily observed. ‘ Sounders,” to show whether the firing cur- 
rent is on, are fitted to these guns. The 4-7in. is practically 
identical in its breech mechanism. 

The Baronovsky guns are of 24in. calibre, and only seventeen 
calibres long. There is very little quick-firing about them 
beyond the mountings, but Russians are attached to them 
because at short ranges they always make excellent shooting. 
The velocity is low, only 1220. The shell weighs 541b. The 
breech mechanism is a sort of cross between the Maxim and 
the earliest type of Hotchkiss. 

The military mast of the Giliyak is a curious feature, and 
from the nautical standpoint not much loved by her officers ; 
from the river service point of view it is very valuable indeed. 
It is just the same size as a battleship’s and in addition to 
the top carries a curious sort of nest, loopholed for musketry, 
just under the top. The upper top is merely a platform. 
The mast is fitted with two derricks and a single small signal 
yard-arm of diminutive proportions. It was on this yard- 
arm, by the way, that according to a paragraph which went 
the round of our daily-newspapers, a man was hung just after 
the ship left the Thames. The tale was, of course, a pure 
fabrication. Not only is the yard too small to use as a gallows ; 
but capital punishment —save for high treason—was abolished 
in Russia more than a hundred years ago. However, the 
absurd story has served to put a halo of interest about the 


ship. 

The Giliyak has one torpedo tube in the bow. "Tween 
decks she is very roomy, the ward-room being as large as in 
our St. George class, or nearly so. Above there is a boat- 
deck covering in most of the main deck, with a fore-and-aft 
bridge. There are two pairs of davits. An interesting boat 
is the steam launch. It is a large boat very nearly flat 
bottomed, and when full draws only 12in. of water. 

The engine-room is very light and roomy. There are two 
pairs of torpedo boat engines, protected by coal bunkers 
along the lower deck and water-line amidships. The horse- 
power is about 1000, the speed 12 knots. There aresix water- 
tube boilers. 

An odd item of interest in connection with the ship is the 
very broad white water-line band. It is at least a foot wide. 
It should further be mentioned that there are electric hoists, 
also hand gear—every gun having its own. The conning 
tower is situated on the fore bridge. Like everything else in 
the ship it is roomy, and, as in all Russian warships, there 
is a wealth of clear space all about it. The look-out squint 
all round is fitted with little glass windows. The number of 
the ship’s company is not known, but there are eleven 
officers, two of whom are engineers. 


JAMES IANSON CUDWORTH. 


By the death of Mr. James I. Cudworth, which took place 
at Reigate on the 22nd of October, another of the pioneers of 
railways passes away. He was born at Darlington in 1817. 
After a Pupilage with Messrs. Robert Stephenson and Co., 
he was put in charge of the Great North of England Railway 
Company’s Locomotive Works at Darlington, whence he pro- 
ceeded in 1845 to the then recently opened South-Eastern 
Railway, and took charge of the works at Bricklayer’s Arms. 
These soon proving to too small, he designed the com- 
pany’s locomotive works at Ashford, in Kent, in 1847, and so 
well did they answer that Mr. Cudworth’s advice was sought 
when the Stockton and Darlington Company’s works at 
Darlington were laid out. As a locomotive engineer his 
name will always retain a high place through the improve- 
ments made by him, especially in connection with the long 
sloping fire-boxes made t2 consume their own smoke. His 
inclined double grates were adapted to some hundreds of 
locomotives, and were so far successful that he attained in a 
great measure the goal of locomotive builders in being able 
to burn cheap inferior quality fuel, with less smoke than 
that given forth from the ordinary fire-box when burning the 
best Welsh and other non-bituminous coals. On his retire- 
ment in 1876 these fire-boxes were abandoned, on account of 
the difficulty in maintaining the screw stays, which broke 
through the expansion of the copper fire-box, which was 7ft. 
long. But there are thousands of fire-boxes equally long at 
work to-day whose stays donot break. The difficulty might have 
been easily got over, but, unfortunately, Cudworth placed his 
bridge stays ee They rested at one end on the 
tube plate, and crushing the holes oval, it was impossible to 
keep the tubes tight. The mid-feather was expensive and 
not easily kept in repair. As smoke consumers the Cudworth 
furnaces left nothing to be desired ; but there were practical 
objections to their use which led to their abandonment. 
With the very great difficulties which necessarily arose in the 
early days of the locomotive he co with success, and the 
now general type of four-coupled tank locomotive, with a 
bogie truck behind the fire-box, was introduced by him for 
working the Cannon-street and Charing Cross Railway in 
1865. Whether as a public servant or as a master, he was 
absolutely fair and just, and very greatly respected ‘by all 
who knew him. He was an extremely competent engineer. 
The present generation can hardly realise how much excellent 
work was performed under great difficulties by such men as 
Mr. Cudworth, who had to rely on their own genius and 
mechanical instinct to attain the desired end. 


general monthly meeting of the mem- 


bers of the Royal Institution was held on Monday afternoon, the 
6th inst., his Grace the Duke of Northumberland, K.G., President, 

residing. The following were elected members :—H.H. The 
Thakore Saheb of Gondal, Mr. G. F. Barrett, Mr. J. B. Broun- 
Morison, Mr. A. H. Savage Landor, and Mr. T. C. Porter, The 
special thanks of the members were returned to ‘‘A Lady Mem- 
ber ’ for her donation of £100, and to Mr. George Matthey, F.R.S., 


for his donation of £100 to the fund for the promotion of —— . 


mental research at low temperatures. The special thanks of the 


members were returned to Miss Elinor Busk and Miss Frances’ 
Busk, for a portrait of Mr. George Busk, F.R.S., treasurer of the 


Royal Institution from 1873 to 1886. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Tue eighty-first session of the Institute was inaugurated 
on Tuesday, the 7th, at 8p.m., by the following address 
by the President, Sir Douglas Fox :— 


A civil engineer, chosen by his professional brethren to preside 
over their deliberations, and to re nt them on many public 
o-casions, receives the highest honour and proof of confidence 
they can bestow. The office of President of the Institution of 
Civil Engineers is one which involves no small responsibility during 
the term for which he is elected, whilst, happily, the traditions of 
our profession are of a high order, and their due maintenance 
therefore calls for careful consideration, tact, and unromitting 
attention. My ecessors in office have shown no ordinary 
earnestness in the performance of their duties, and great 
jealousy for the honour of the profession. Whilst very heartily 
thanking the members of the Institution for electing me to the 
presidential chair, I desire to assure them that no effort shall be 
wanting on my part to fit by the examples to which I have 
refer: Joining the Institution as a member in 1866, | was 
elected to your Council in 1884, and have therefore had a some- 
what: lengthened experience of the important subjects which 
fall under the cognisance and direction of your governing body. 

Whilst I owe my position = to the goodwill of brother 
engineers, I deeply feel how much | must attribute also to the 
careful training and high ideal of my late father, Sire Charles Fox. 
I can only regret that his comparatively early death vented 
him from witnessing the wonderful develop t of a p ion, in 
which he ever took the deepest interest. 

The Institution of Civil Engineers, to which we are all proud to 
belong, only came into existence in a small way in A.D. 1818, and 
was incorporated by Royal Charter in June, 1828. Thomas Tel- 
ford, the first President, was elected to this chair in March, 1820. 
He has been succeeded by a distinguished roll of civil engineers 
—thirty-five in number—all of whom have made their mark upon 
the history of the world, and whose names are household words 
amongst us. The century which has so nearly run its course, and 
which is notable above any of its predecessors for progress in many 
directions, has thus witnessed the rise of a profession, having 
scientific principles as the basis, and their practical application to 
the service and use of man as the superstructure, of its work, and 
its — attainment to a high rank both intellectually and 
social 


ially, with its establishment amongst the learned professions. 


This Institution numbers twenty honorary bers, 1995 ‘ 
3971 associate members, with 335 associates and 904 students, 
making a total of 7216. Its members are widely distributed 
throughout the Empire, and many of them also practise in foreign 
countries, 

The Council have ever desired to move with the growth and de- 
velopment of the Institution, and important changes in its prac- 
tice and functions have gradually been ‘ntroduced, notably 
votirg by ballot in such a manner as to enable members at a 
distance to record their votes for the election of the governing 
body; the establishment of the James Forrest Lecture, and of 
special lectures for students ; the encouragement of associations of 
students in the provinces ; the formation of advisory committees 
ia the Colonies ; the enlargement of the Council, and the intro- 
duction thereon of members representative of the Colonies and 
India; the erection of the me 53 building in which we are 
assembled ; the establishment of biennial conferences and visits to 
works ; and last, but by no means least, the introduction of a 
system of examination for studentship and associate membership. 

e last-mentioned —— may be couestor to raise in a useful 
degree the standard of theoretical knowledge, though it must not 
be allowed to interfere with or to supersede the qualification of 
sound practics] experience, which has always been required for 
admission to the higher ranks of our profession. Not only at 
Cambridge, where a special tripos has been instituted in mecha- 
nical science, but at most of the leading universities of the <n my 
— in engineering science have of late years been established, 
and the requirements of our profession are receiving special atten- 
tion in connection with the new University of London. It appears 
to me to be of importance to cultivate still further the relations 
between the investigators of physical science, who are establishing 
and => our principles, and the civil engineers, who carry 
those principles into practice; and I hope that means may be 
found to bring these important bodies of co-workers into closer 
touch and sympathy with one another. 

It has been the effort of the Institution, from the commence- 
ment, to inculcate among its members a high tone of professional 
etiquette, and of c cial morality. The bye-laws have recently 
been strengthened by giving the Council a greater power of 
initiative in disciplinary cases, fortunately vary rare. These bye- 
laws were specially quoted as a standard by the Committee of the 
London Chamber of C: , whose report formed the basis of 
the important Bill introduced by Lord Russell of Killowen during 
the session just closed, and the principle of which, it may be 
hoped, will be affirmed by the Legislature at the first opportunity. 
Questions of most serious importance, both practical and semi- 
judicial, are entrusted to civil rm gpa British engineers have, 
however, generally been too much occupied to be able to enter 
into the political area—a course which has led to foreign and 
American engineers holding the highest positions in the govern- 
ment of their countries. But, as engineers in charge of the desi 
and construction of public works and machinery, as arbitrators in 
matters involving most serious interests, as expert witnesses on 
many intricate and difficult subjects, our members make their in- 
fluence felt throughout the Empire. The civil engineer is more 
and more appealed to as a man of honour and common sense, as 
well as of science and skill. 

Only a few years since, Great Britain, the birthplace of the 
electric telegraph, of railways, and of ocean steamships, was the 
workshop of the world, and the educator of all the nations in 
mechanical science. This was the time when Euro; nations 
sought our aid ; but the well-matured and State-aided scientific 
education of the Continent had changed all that, and we have now 
much to learn from foreign engineers, notably from those of 
France, Germany, Italy, and Switzerland, as well as from our 
cousins in America. For the encouragement of our younger 
members, it must be remembered that our sphere is widening 
-_ with the expansion of the Empire, and with the growth of 
wealth and enterprise amongst its citizens. They must be well 
equipped, and will then find ample openi for practice. The 
century now drawing to a close has witn the greatest strides 
in human knowiedge, as regards both the theories of the scientist 
and the practical yap of the civil engineer, that the world 
has ever known. At its commencement there were living some of 
the pioneers in both departments, and these have been followed by 
an ever-increasing body of trained and earnest men. 

It was in an early year of the century that William Murdoch 
exbibited in a practical form the lighting of rooms and streets by 
coal gas. A leading philosopher of the day sounded the note of 
prejudice and depreciation, which has so often since that time 
heralded the introduction of great inventions. He trusted that 


‘*no one would rely upon so foolish and unlucky a thing as gas,” | speed 


and anticipated tits inventor would soon be asking for the 
dome of St. Paul’s as a gasholder. He little thought that, within 
the eentury, gasholders would be erected greatly exceeding in 
diameter and cubical contents that noble building. Through the 
kindness of our member, Mr. Henry E. Jones, I am enabled to 
give the following facts in connection with the. gas industry, 
Peckston, an engineer, writing in 1841, stated that about 1837 the 
sale of gas in London, Westminster, and Southwark, required the 
production of 1460 million cubic feet of gas; and, in the same 
work, demonstrated the comparative economy of gas and other 
means of lighting in tables based cn the price of at 9s, - 
thousand, tallow candles 8d. per lb., wax candles 2s. 6d. per lb., 
and sperm oil at 9:. per gallon, Gas is at the present day being 


sold by the South Metropolitan at 23, 2d, per thousand, and the 
best petroleum lamp oil is sold at about 5d. per gallon. According 
to the la est available returns issued by the Board of Trade in 
November, 1898, the sale of gas, by both companies and local 
authorities throughout the United Kingdom, in the year 1897 
aggregated 122,219.000,000 cubic feet, involving the carbonisation 
of 12,000,000 tors of coal, consumed hy 3,000,000 consumers 
scattered over 25,000 mi'es cf gas maine, involving a total capital 
expenditure of £78,000,000. Of the total ea’e of gas above stated 
so much as 33,495,810,000 cubic feet, or over 25 per cent., was so} 
within the metropolis, as included under the County Counci). It 
is interesting to nute that making in horizontal retorts, puri- 
fying by lime, storing in a Prt and distributing by mains of 
cast iron with wrought iron service M x oe are in cperation now, 
with very much the same plant—although improved in detail—as 
was in use in 1810, . 

In spite of the charms of its younger sister, electricity, coal gas 
still holds its own, and in consequence of the rivalry between the 
two systems of lighting, improvements in both are rapidly being 
made. The introduction of the mantle system, at one time so 
very near failure, has _— to be a great step towards a more 
powerful light; and the mantle, used under forced draught, 
results in a gas light of intense power and of very low cost, which 
is proving to be no mean competitor with the electric light, and 
promises to restore gas to its former position as an illuminant. 
At the same time, gas is more and more asserting itself as a most 
useful, if not the mest important, agent for cooking and heating, 
and were it to be generally adopted it would goa very long way 
towards solving the great problem of I.ondon fogs. It is needless 
to point out the heavy loss, both in health and in pocket, caused 
by these —- heavily laden with carbon. Were they to be satis- 
factorily abolished, London would not only be far cleaner, but 
would vie with other capitals of Europe in their charm of pure 
atmosphere and clear skies. 

The motor car, which bids fair to revolutionise the traffic of our 
roads and streets, had its prototype in a quaint vehicle, built by 
Trevithick and exhibited in 1802, which attracted dense crowds of 
people, and in one of its trials, attained the then unheard-of- 
speed of twelve miles an hour. The first Act for a ‘‘ Surrey Iron 
Railway” was passed in 1801, and it was in 1804 that the first 
locomotive engine ‘‘ drew carriages containing ten tons of bar iron 
for a distance of nine miles at the rate of five miles per hour,” the 
forerunner of those machines which have now invaded almost 
every part of the world even to the very gates of Pekin. 

It was not until 1838 that the Sirius steamer cro:sad the Atlantic, 
o near of the mighty tleet now connecting all parts of the 
globe. 

When the century opened, our first President, Thomas Telford, 
was about midway in his great career, busy with the Ellesmere 
Canal, a work ef national importance extending to a length of 125 
miles, and with the Caledonian Canal, well known to us all, which 
was opened for traffic in 1823, It was as early as 1803 that he 
commenced the 1000 miles of road and some 1200 bridges, which 
he carried out for the Commissioners of Highland Roads and 
Bridges ; whilst the Holybead road, laid out about 1815, and the 
Menai Suspension ony =. ned in 1826, are crowning monuments 
of his genius. There had mn two previous attempts to tunnel 
under the Thames, but the problem was only solved when, in 182%), 
Brunel commenced the Thames Tunnel, and carried it through 
successfully by means of a shield, opening it to the public in 1843, 
It is a remarkable fact that British engineers have designed and 
supervised nearly all the subsequent sub-aqueous works which have 
marked the century, notably the Severn, Mersey, Blackwall, and 
Sarnia Tunnels, and the London Bridge, the Waterloo and City, 
and the Glasgow subways, ‘To our late and much lamented mem- 
ber of Council, James Henry Greathead, is due, in no small degree, 
the successful application of the shield. To him we owe the 
introduction of the system of grouting under pressure, which 
combined with the use of cast iron lining, has tly facilitated 
the driving of such tunnels, and has minimi the risk of the 
influx of water, or of causing serious settlement to adjacent pro- 
perty, the metal being at the same time preserved from corrosion, 

Another engineer, who was about at the height of his fame when 
the century opened, was John Rennie, whose noblest work, that 
of Waterloo Bridge, was begun in 180%, whilst the remarkable 
iron bridge at Southwark was commenced in 1815 and opened in 
1819, The Bell Rock Lighthouse engaged his attention from 1806 
to 1811. His designs for London Bridge were, subsequently to his 
death, carried out by his sons, Sir John and George Rennie. Of 
George and Robert Stephenson, Locke, Harrison, Hawkshaw, 
Fowler, Hawksley, and others who, during the century, have 
changed the face of nature, suffice it to say that ‘‘there were 
giants in those days.” The Britannia, Forth, and Tower bridges, 
the Exhibition building of 1851, the Liverpool docks, the Portland 
and Holyhead breakwaters, the Glasgow, Liverpool, and Man- 
chester waterworks, and the Underground and Electric railways of 
London, are examples only of numberless works of the civil engi- 
neer, which will ever mark this century as a period of bold con- 
ception and masterly execution. 

To Henry Bessemer is due the introduction, in 1856, of cheap and 
reliable steel, which supplied at the right moment the best possible 
material for rails, called for by the rapid expansion of the railway 
system, Few inventions have had more beneficial and far-reaching 
effects. In less than thirty years the output of steel was thereby 
increased one hundredfold. 

One of the most unsatisfactory features in the history of British 
civil engineering has been the slow progress made in this country, 
with the introduction of electricity, for its three great applications 
of lighting, traction, and transmission of power. Hampered by 
restrictive legislation, ——_ by vested interest, and encum- 
bered by the bye-laws regulations of official bodies without 
number, the electricians, who form so important a branch of our 
railways, especial i or City traffic, and a com ive 
insignificant of pre tramways, have | 
into existence, Some rather better progress has been made with 
lighting in the chief towns, but it is discouraging to compare the 
present position of electrical industries with that of similar under- 
takings in the United States, Germany, Switzerland, Japan, and 
even in our own Colonies, No powers have yet been obtained for 
the transmission of energy to a distance, whilst tho electrical 
tramway, hailed as a boon by the inhabitants of almost every town 
abroad, is still quite exceptional here, and the extension of the 
system seems doomed to still encounter seriousdelay. The Metro- 

litan and Metropolitan District Railway companies of London 

ave only now commenced the experiment upon a question which 
has been long since practically decided in the United States, that 
of the electrical haulage of heavy trains, combined with rapid 
acceleration on starting. Upon this latter important point our 
American cousins have arrived at the limit of actual safety to 


passengers, 
On the Baltimore Belt Railway, electrical locomotives weighing 
95 tons, haul through a tunnel on a gradient of 1 in 125, o y 
passenger trains at a of 50 miles per hour, the steam 
otive being included in the load, and goods trains, in some 
cases weighing 1800 tons, at a speed of 12 miles per hour, High 
s are attained, and heavy loads hauled by similar locow otives, 
but of less weight, on other American railways, The drives are 
found to much prefer the electrical to the steam locomotives, 
The tunnels of the two Metropolitan companies, were they to be 
properly cleaned and whitened, provided with a pure atmosphere 
starting rapidly, running at high speed, and capable of stopping 
quickly without shock, would assuredly be patronised by vastly 


increased numbers of gers, and would thus i= improved 
dividends to the shareholders, and greatly enhanced comfort to the 
travelling public. 


The century has witnessed a complete revolution in the sanitary 
engineering of towns and villages, followed by a notable decrease 


in the death-rate and an improvement in the public health, Thus 


within the last few years means have been devised, not onl 
consume and render innocuous the solid products of sewams,” 
of the dust-heaps, but to utilise them as fuel for the ¢| . 
installations of towns and other This very decrease 
the death-rate has, however, brought to the front the serious s 
blems of the ever-increasing density of population and of 
congestion of traffic in great cities and towns. Fresh outlets 
required, and these are beirg provided by the expansion of the 
Empire. ‘The difficulty still remains how to enable the surpl 

pulations te reach lands, at present languishing for wale 
inhabitants, in North-Western Canada, Rhodesia, and other 
districts, which would welcome the arrival of our strong and ae 
young men and women. ‘These seem to require a helping hand by 
the Government to reach places where they could establish hap; 4 
comfortable, and healthy homes, instead of remaining unwillj my: 
cooped upinslums, The question of alien immigration, on 
other hand, presses hardly on our working classes; and it js the 
opinion of many that we should do well to follow the example of 
the United States Government, who will not allow the introduction 
of the poverty-stricken, the idle, and the crippled foreigner, 

Whilst Glasgow, Manchester, Liverpool, Birmingham, and other 
cities have taken steps to improve their supply of water, inaugurat. 
ing vast works for this purpose, notably those at Rhayader, now 
in active progrees under the able supervision of our vice-president, 
Mr. James Mansergb, the metropolis and its suburbs are in this 
respect in a most unsatisfactory condition, the available sources 
being often quite insufficient to provide that constant sy 
which is of such importance to the health of the population, 
Water is probably the only commodity for which payment can be 
demanded, whether it be supplied or not, Surely no water com. 

ny should be allowed to cut off the supply withouta correspond. 
ing reduction in the charge. But we should, in my opinion, goa 
step farther, and insist upon water being placed on such a footi 
of constant supply, that every consumer may obtain the full 
quantity which he requires at all bours of the day and night, 

Sir John Wolfe Barry has lately dealt very fully with the 
question of congestion of traffic in London. It would emphasise 
his conclusion that relief by way of new and wider thoroughfares 
is imperative ; but perbaps even a better result could be attained 
by making short connections between back stroets, and thus con. 
verting thems also into thoroughfares. It would appear to moe 
equally important to remove the injurious mud and dust from the 
streets and the smoke from the atmosphere, at present serious! 
affecting the well-being cf the inhabitants, May we not lov 
forward to a time, when horses sha'l have given way, at least in 
towns, to mechanical traction, avoiding offensive smell, reducing 
noise and wear and tear, and enabling esphalt pavement to be 
used throughout with cleanliness and safety ; when the cooking 
and heating of the town chall bo effected, if not electrically, at 
least from gasworks, situated in the neighbourhood of the collierier, 
and ceasing to add, as at present, their by no means unimportant 
quota to the volume of smoke loading the atmosphere ; where the 
yi ppg | marshes of the Hast shall be thoroughly drained and 
dried up; and when an efficient ventilation of sewers shall prevent 
the escape into the thoroughfares, especially in the higher parts of 
towns, of the foul eyes emanations of the mighty sewage flow 
beneath. It would be interesting, as well as most useful, if a care. 
ful comparison were made between the different kinds of paving for 
our public streets. The question of durability is of the greatest 
importance, even more so than first cost ; the public inconvenience 
and the great delays caused to traffic by constant repairs being so 
serious, 

The telephonic service of this country is at present much 
behind that of other nations. Metallic returns, possibly auto- 
matic exchanges, and far more numerous trunk lines, are called 
for; and it is to be hoped that, ere long, the telephone and 
telegraphic wires, with , water, and hydraulic mains, will be 
relegated to ase pod subways, admitting of easy inspection and 
repair, and thus reducing to a minimum the present constant 
interferenve with street surfaces. 

A commencement has been made in the metropolis with 
improved electric railways running through specially designed 
tunnels, but this development is not by any means keeping pace 
with the increase of the population and of the traffic, it having 
been found difficult to raise capital for such undertakings. One 
of the most serious difficulties of the situation is the insufficiency 
of accommodation at the various termini of the trunk railways in 
London. Powers have now been taken, none too soon, for the 
widening and enlargement of Victoria and Waterloo Stations ; 
and a new terminus, with ail the latest improvements for’ 
passengers, s, and mineral traffic, has been erected by the 
Great Central Railway “ompany at Marylebone. This station is 
the last link in a new trunk line of communication with the Nortb, 
the first that has been added to the approaches to the metropolis 
for nearly thirty years, The Americans have, in their latest 
terminus in Boston, introduced the important innovation of an 
underground circular railway for suburban p , round which 
local trains can run, giving a three-minute service, without shunt- 
ing of locomotives, or any delay beyond a one-minute stop, as at 
an ordinary wayside station. ‘The increasing unpunctuality of 
trains on our main lines is becoming a very serious question, in 
spite of constant enlargements of stations and widening of the 
railways themselves, 

There is still much activity in railway construction in thi: 
country. Some 300 miles of new works are under contract, in 
addition to widening; and improvements in detail are also 
proceeding apace. Amongst other things, these are shown in 
the introduction of long runs at high speed without stops, 
in the increased weight and width of trains, and in improved 
arrangements of rol stock for the comfort and safety of 
passengers, such as corridor-trains, dining, lunching, and breakfast 
cars, and sleeping carriages. The main railways are rapidly 
being ided with separate lines for express and ordinary traffic, 
and, where these are not continuous, considerable lengths of relief 
sidings are found necessary, The tendency is towards more space 
everywhere, Tunnels have been inc from 24ft, to 27ft. in 
width, and a distance of 9ft, 6in. is now required between main 
and auxiliary running lines. The interlocking, with tight-fitting 

lungers, of points with the signals; and the introduction of 

ocking bars to prevent any movement of points or signals 
whilst a vehicle of any sortis standing thereon ; the establishment 
of catch-points, catch-sidings, and runaway points, have all tended 
to reduce the chance of accident. Railway travelling has attained 
high perfection as regards the safety of passengers. It is to be 
regretted that this result is not attained without considerable loss 
of life, and many cases of injury amongst the railway servants— 
on the whole a most py md class of men. In view of the 
pending inquiry before the Royal Commission upon this important 
subject, pa general reference can with propriety be made to it. 
Whether automatic couplings can be introduced into a complicated 
and deeply-rooted system such as that of the British Isles, where 
the wagons are owned partly by the railway companies and partly 
by private persons, where the forms of couplings vary considerably 
and where much of the sorting is perforce carried out by fy- 
shunting, is a question requiring very serious and detailed con- 


sideration. One thing is certain, that British engineers introduce 
automatic rege y th in Australia and India, long before it 
superseded the old and inefficient link and pin in the United 
States. Very great improvements have been made of late years, 
by the introduction of gravity sidings, by the electric lighting 
the sorting sidings, by covering up wires and levers, and above 


by the reduction of working hours to reasonable limits, ‘The pole 
for the use of shunters would no doubt have given much more 
satisfaction if there were generally more space between lines of 
rails, and if this space were properly paved where shunting 
operations take place, The introduction of some really efficient 
automatic system of fog-signalling would remove a serious cause 
of danger to platelayers, 
The increase of the capital cost of main lines of railways in th 
country is becoming every day more serious, and indirectly affects 
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t Britain to hold her own in the markets of the 
the power anger’ however, prepared to say that the Board of 
d, ulations, to Which some of this cost is due, are in them- 
Trade Fe6r sonable, ensuring as they do the protection of the 
wolves m manifold dangers. Taking a fairly representative 
public “er of the main lines, outside the metropolis, and 
section ted in recent years, as an example, the percentages 
amine cost of about £40,000 per mile work out somewhat as 


follows Per cont. 
8 
for roads 
udiog buildiogs—roatside only .. .. .. .. 
includ ag puliamentary, aiministration, 
legal and eogineeriug cxponses.. .. « 6 
109 
From this abstract it will be seen that for country lines the 


value of lan 
fst 
at 
viaducts and tunnels, and expensive, well-ballasted 
earthworks way, whilst stations and sidings have to be exten:‘ve 
to accommodate the traffic. 
The increased weight of locomotives and tenders, and the high 
s attained, not infrequently seventy miles per hour, have led 
to the gradual increase of the weight of rails from 56 Ib. or 6) lb., 
wbich were for many years very common standards, to 84 1b., 99 lb., 
and, in some cases for tunnels, to 100 Ib. per lineal yard. It is, 
however, considerably doubtfal whether the economic maximum 
has not been attained, as already complaints are heard of rigid 
roads, and injury to tires and springs. Theo amount expended 
‘the drainage of both cuttings and embankments has been 


d does not form so important a factor in the total cost 
derstood. The ity for very easy gradients 
in order to admit of high speeds, involves heavy 


omitting fencing except where y y ; from 
pen the width of formation of the earthworks ; from sub- 
stitating level crossings without lodges or gates for public and 
private bridges ; from reducing the weight of rai', and the depth 
and width of ballast ; from modifying the station arrangements, 
and doing away with raised platforms and complicated signalling ; 
and from arranging for lighter | tives and reduced speeds. 

The concluding years of the century have been marked by a 

extension of trunk railways in sparsely settled countries, 
notably in South Africa, in the Argentine Republic, and in Siberia. 
These have proved most potent allies of civilisation, and are - 
viding healthy outlets for the super{luous populations of the older 
States. The conditions under which these railways are constructed 
are often difficult and insanitary, but the energies of engineers 
and contractors have been so well supported by the devotion of 
their staffs and workmen, that notable results have been attained, 
both as regards economy and rapidity of construction. The 
immense expansion of our professional activity has been chiefly 
coincident with two events; the introduction of railways for 
general purposes ; and the practical application of electricity for 
telephonic, lighting, power, and tractive purposes. 

Toe history of the introduction of railways forms a most in- 
teresting rowance. The difticulties sur ding their incep 
can hardly be realised by our younger membzers, yet they are now 
bailed as beneficent, increasing the prosperity of the country, and 
the happiness of the greater number. Important towns which 
kept the iron road at arm’s length, would now only too gladly 
retrace their stops were it possible so todo. Krom the opening of 
the Liverpool and Manchester Railway in 1830, with a —_ 
imited to some ten miles an hour, to the 21,659 miles of railway 
and 1064 miles of tramway existing in 1898, in the United Kingdom 
—representing an expenditure of about 1150 millions of pounds 
sterling, and capable, as regards the trunk lines, of speeds of 
70 miles an hour with perfect safety and comfort—is certainly a 
wonderful record for less than seventy years in the history of the 
progress of our country. ‘This triumph has been accomplished by 
the united efforts of several branches of our profession, supported 
by capable contractors, who have carried our designs into practical 
effect, and by able traffic officers, who have organised and con- 
trolled an immense army of skilled workmen to run this wonderful 
and complicated machine. Experience has shown how to adapt 
the design of railways to their spacial surroundings. Their cost 
has varied from about £630,000 per mile in London, and from an 
average of £52 378 per mile in the United Kingdom, and of £8127 
per mile in India, to a cost, in some parts of South Africa and 
South America, of £3200 to £3500 per mile, or, with equipment, of 

per mile—a rate at which, in new countries and under fairly 
normal conditions, railways can be provided suitable for a speed of 
39 miles per hour, and for heavy trains. 

The question of free has been a very vexed and difticult one. 
As we all know, the standard gauge of 4ft. Sin. is an empirical 
one, growing out of the gauge of the old tramways or plateways 
of the collieries, which were the forefathers of the railway system, 
and which were themselves based on the average gauge of road 
Vehicles, Then came the battle with the gauge of 7ift. }in., result- 
ing, after serious expenditure, in the triumph of the more 
moderate dimension and of uniformity of gauge. It seems re- 
markable that this A rigeese of uniformity of gauge for the railways 
of br country should, after the battle of the gauges in England, 
and the full discussion of the subject in this Institution in connec- 
tion with India, again come to the front, and form one of the 
most important topics for our Conference this summer. It is 
well known that great variety of gauge at one time existed, 
in the United States and in Canada. Attempts were made to 
overcome the serious drawbacks of handling and transhipment, 
where the gauges only differed by a few inches, by the adoption 
of “ compromise ” cars, with wide s on their tires. The 
eer there, however, of late years has been to adhere to the 
pay of 4ft, 8hin. to which the railways of Canada have also 
made to conform by the removal of the 5ft. 6in, and 3ft. Gin. 
Banges In India, and in the Argentine, we have the painful 
spectacle of trunk lines of 5ft, 6in. gauge, surrounded by auxiliary 
Fe mpeting systems on the metre gauge, with certain special 
an lately introduced in India on the oft 6in. gauge. At the 

‘ape of Hope the standard is 3ft, 6in., the same as that 
Sr for the Soudan railways, destined some day to connect 
whieh we, whilst, most unfortunately, the Uganda Railway, 

Will join up with this system, is being constructed on the 
volving thus only by 2in., but nevertheless in- 
pany the drawbacks transhipment and isolation. At the 
teal — a large expenditure is being incurred in Mashonaland 
thee en @ narrower gauge railway, some 200 miles in length, to 

gauge of 3ft. In Australia a multiplicity of 

owl i 

several Colonies, ng to indepeudent action on the part of the 
nce the removal from the Great Western system of the 7ft. din. 
.7 the standard gauge had, until within the last few years, 
al eenined in England for passenger lines, except in the 
a = Geof the Festiniog Railway and one or two other short 
‘Of late, howaver, certain railways bave been sanctioned by 


Parliament on narrower gauges, and the Light Railway Com- 
missioners have admitted no fewer than five varying gauges, from 
4ft. 84in. down to 2ft. The Railway Section of our recent Confer- 
ence, which was largely attended, expressed a very strong opinion 
as to the serious drawbacks which must accrue from this. There 
is a false impression in the public mind that gauge has a domina- 
ting influence over the first cost of a railway. Now that, by the 
use of the ie truck, sharp curves can readily introduced 
opon the standard gauge, the economy resulting from reduction of 
gauge is less than ever. 

The Light Railway Act has now been put in force to a consider- 
able extent. No definition of a light railway has, however, been 
settled, and proposals of very varying character have been brought 
under the notice of the Commissioners, The recent decision, 
practically prohibiting applications under this Act, where existing 
railway companies allege competition, must largely interfere with 
its application, and reduce its advantages over an ordinary applica- 
cation to Parliament. If amended in this respect the new proce- 
dure might be increasingly useful. 


(To be continued.) 
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THe definition of the aims of the engineer as formulated in the 
charter of 1828 to our parent society, the Institution of Civil 
Engineers, as ‘' the art of directing the great sources of power in 
nature for the use and convenience of man,” was, at that date, an 
accurate and concise description of those aims which are still ours 
to-day and may be similarly described. A _ change has, how- 
ever, taken place in the qualifications of the engineer in the last 
seventy years, a great increase in the knowledge of the sources of 
power in nature and also of the forces, conditions, and behaviour 
which underlie and constitute these sources of power. We now 
enj 'y the legacy not only of a larger collection of natural facts, 
buat what is of more importance, those facts have been tabulated 
and analysed by the systematic application of methods which have 
been initiated to deal with and t» harmonise them, and by inter- 
action the facts have developed theory, and theory has led up to 
and developed new unsuspected facts ; and further, the knowledge 
and training acquired in the different branches of science and 
research have been of mutual as.istance, and have furthered the 
cause of general progress, j 

We find tbe engineer of the present time w:th a far wider range 
and depth of knowledge, and with cat_.ully compiled text-books, 
rules, and tables on almost every conceivable subject at his dis- 
posal, and to deal with all this his faculties must be moro bighly 
trained than formerly ; true, he should have experience, but not 
the so-called rule-of-thumb experience which formerly sufficed to 
carry him through with credit in days of ruder method ; a know- 
ledge of simple facts, but he should have familiarised bimself with 
wide ranges of facts elaborated into concrete form and ranged in 
dne proportion of importance as bearing upon questions with 
which he may have to deal, Engineering design is in many 
respects a work of art, and in these days the artist’s materials 
have become more complex and the standard of perfection has 
advanced. The subject on which I have been chiefly engaged for 
some years has been that of motive power, and more especially 
motive power obtained from stcam in the steam engine; also 
closely connected with it are soms applications of power which it 
~~ be interesting to describe. 

We may first of all consider the great resourc2s of power which 
Nature has placed within our reach, and also the extent to which 
we have been able to utilise them. In the present stata cf our 
solar system there are three chief sources from which motive 

ower may be obtained, though only one of the three has so far 

n used for practical purposes. First, there is the energy of 
the tides produced by the energy of rotation of the earth under the 
attraction of the sun and moon; this energy is drawn almost 
entirely from the earth, whose speed of rotation is being gradually 
diminished, and the energy is expended in fluid friction and 
heating of the ocean, but the great cost of utilising some of this 
power by impounding the water has so far precluded its useful 
application. Secondly, there is the heat of the earth, whose tem- 
perature normally increases by about 1 deg. Fah. for every S0ft. 
of depth below the surface, but in volcanic regions the heat is 
much more —_ available. Tue great difficulty, however, to be 
met with is the low conductibility and specific heat of rock or 
molten lava. Thirdly, there is the group of sources primarily 
derived from the heat of the sun, which constitute at the present 
time practically all the available sources of power. 

The vast mass of tke sua, at an estimated temperature above 
6000 deg. Fab., radiates light and heat in all directions into space. 
This great tlow consists of transverse vibrations in the ether and 
takes place in stra‘ght lines; of the whole, only about ons-two- 
tbousand-millionth falls on the earth’s surface. Of this quantity 
of heat received nearly the whole is radiated away again from 
the earth’s surface into space, but from it, in its course, we 
derive our motive power. ‘Toe character of this fiow of heat 
from a very hot source like the sun toa much cooler recipient 
like the earth, and its final rejection by the latter into space, 
is analogous to a waterfall from a high lake flowing to one 
of lower level, and is also analogous to the conditions under 
which all heat engines are placed, for were it possible to place 
a boiler at the sun and lead a steam pipe to the earth and 
condense in the ocean we should have a steam engine without fuel ; 
in fact, could we only cause some of the vast flow of heat to pass 
through a heat engine on the earth, we should secure a vast source 
of power, but this has not yet been done on a practical scale. 
However, indirectly it produces some power in other ways. [For 
instance, the atmosphere of the earth is unequally heated by the 
sun’s rays causing convection currents, the chief sources of winds. 
The ocean is evaporated near the equator and the vapour condenses 
nearer the poles, causing rainfall, rivers, and water power. 

Again, some of the heat stream is caught by vegetation in which 
it expends its energy in causing dissociation of the chemical consti- 
tuents of the leaves and the carbonic acid gas drawn from the 
atmosphere, producing carbon and hydro-carbons and setting free 
the oxygen, and so forming wood, coal, or fuel. When the fuel is 
burnt it unites with the =< of the air giving out some of the 
heat that had been originally absorbed from the sun. Perhaps, 
with the exception of petroleum, whose origin is not fully deter- 
mined as to whether it is the product of the sun’s heat on vegeta- 
tion, or of the heat of the earth itself acting on carbonates in the 
presence of water, the heat of all fuel may said to have been 
derived from the sun’s radiant heat. It is a very remarkable fact, 
however, what an infinitesimal portion of the sun’s heat falls on 
the surface of the earth is converted into an available form from 
which may be derived mechanical energy, whether in the winds, 
waterfalls, or the production of fuel. 

An engine may eventually be discovered that will be actuated 
directly by the rays of the sun, and should its principle of action 

based on the second law of thermo-dynamics, its modus operandi 
will be the absorption of the heat from the sun in the day, the 
production of mechanical energy and the rejection of the residuum 
of heat ‘to some equaliser or a of heat such as the ocean. 
Engines of this description have often been proposed, and to enable 
us to realise that it is not very far removed from the region of 
practical possibilities, let us consider the experiment of a parabolic 
retiector of 24in. diameter placed in the sun on a bright summer's 
day. A thin piece of sheet iron placed in the focus is almost 
instantly melted, and if a toy steam engine be placed with the 


focus of the mirror on the boiler, it will raise steam in a few 
* Delivered 8rd November, 1899. 


minutes, and enough steam will be generated to work it continu- 
ously. Even in this crude form the problem does not seem hope- 
less, but is rather a question of first cost and cost of maintenance. 
Sir Robert Ball says :—‘‘ The total heat received by the earth from 
the sun in any given time is that intercepted by its diametrical 
cross section, 2.¢., by the area of one of its great circles kept 
always perpendicular to the sun’s rays, The quantity of ice that 
would be melted annually on the circular plane by the solar rays 
would be a sheet having a thickness of 546ft.” He then calculates 
the thickness of the belt of ice at the latitude of Egypt, i.c., 
30 deg. lat., that would be melted in the year, and arrives at the 

re, 151ft. He further says that ‘‘ this on the assumption of no 
al tion of heat by the atmosphere, but that though this is con- 
siderable, yet most of the heat reaches the earth.” 

Calculating from these figures the thermal units, we find that on 
one equare foot of earth’s surface in Egypt, 150 cubic feet of ice 
would be melted annually, which is equivalent to 1,278,000 thermal 
units, or equal to the production of 1100 Ib. of steam at 250 lb, 
on the assumption of 16 lb. of steam per horse-power 

ur in a good condensing engine, it is equal to about 68-horse power 
hours, All this work is done in daylight on an average of twolve 
hours per day, therefore one equare foot will provide 5°66-horse 
power days, or 64°4 square feet will provide on the average 1-horse 
power for twelve working hours during the year. If we seek to 
concentrate the sun’s heat on a boiler by a concave mirror we find 
that after allowing 50 per cent. for the losses in absorption in the 

tmosphere and reflection, a mirror 13ft. in diameter mounted like 
a heliostadt and refizcting the sun’s heat on to a small boiler and 
working a condensing steam engine of the best make, the con- 
denser being cooled by sea or lake water at 80 deg. Fah , will pro- 
duce 1-horse power. 

But, again, the good steam engine which we have assumed as a 
practical example converts only about one-eighth of the tota] heat 
given to the boiler into mechanical power. If, however, an engine 
were discovered to convert one-half of the total heat received into 
mechanical work, a mirror of only 6ft. 6in. diameter would be re- 
quired to produce 1-horse power on the same basis, and it does not 
seem unreasonable to expect that such a motor may eventually be 
constructed. All heat engines at present in use work under the 
second law of thermo-dynamics, that is to say they take in heat 
from a source at a high temperature and discharge most of it at 
a lower temperature, the disa; of heat in the e838 
being the equivalent of the work done by the engine. In all cases 
at the present time the source of heat is from fuel of some kind, 
and after working the engine the residue is discharged in the case of 
the steam engine either to the condenser or in the exhaust steam 
when non-condensing. Ia the gas engine it is discharged in the 
waste gases and into the water-j ket around the cylinder. 

The chief types of heat engine are :—(1) Steam engines of the 
turbine or reciprocating type, which, under favourable conditions, 
generate 1 ¢ffective horse-power hour with 1{lb. of good coal, and 
whose complete weight with boiler in working order has been reduced 
to 20 lb. per horse-power, and in some cases for flying machines to 
8lb. per horse-power. (2) Gas engines, which in the larger sizes 
consume 1}; lb. of anthracite coal or 17 cubic feet of illuminating gas 
per effective horse-power hour, (3) Oil engines, which consume in 
some cases 0°821b. per effective horse-power hour, and whose 
weight for motor-car propulsion has been reduced to 39} 1b. per 
horse-power hour, (4) Hot-air engines, consuming from 2 to 8 Ib. 
of coal per effective horse-power hour. (5) Gunpowder engines, or 
cannon, consuming in erate sizes 4°1 lb. of cordite—having the 
same calorifi: value as 0°7 Ib. of coal—per horse-power hour in the 
shot, the weight of a 6in. quick-firing gun, without mounting, 
being 10lb. per average effective horse-power in the shot at six 
rounds per minute. In the Maxim the weight is about 1 Ib. 
per effective horse-power. Primary batteries constitute a form of. 
engine or producer of electrical energy that consumes fuel of a 
special kind prepared in a form suitable for assimilation ; they do 
not work under the second law of thermo-dynamics, and the efti- 
ciency is high, but the great cost of their special fuel has restricted 
their use to very small powers. 

The earliest records of heat engines are found in the Pneumatics 
of Hero of Alexandria, about 200 Bc. He describes a reaction 
steam turbine, a spherical vessel mounted on axes supplied with 
steam through one of the trunnions from a boiler beneath, the 
steam escaping through two nozzles diametrically opposite to each 
other and tangential to the sphere, causing the sphere to rotate by 
the reaction or m< tum of the issuing steam, and analogous to 
a Barker's water-wheel. Thus, the first engine deriving its motive 
power from fuel was a crude form of steam turbine, and h it 
could have been applied to useful work, and could easily have been 
mado sufficiently economical to replace manual and horse power in 
many instances, yet it lay dormant till 1629 4 p., when Bianca 
—— the same principle in a different form. Bianca's steam 
turbine consisted simply of a steam jet fed from a boiler imping- 
ing against vanes or paddles attached to the rim of a wheel which. 
was blown round by the momentum of the steam issuing from the 
jet. The piston engine is, however, of comparatively modern. 
origin, and dates from about the year 1700 1 D. Engines of this 
class are so well known that it suffices to say that they have been 
practically the sole motive power engines from fuel in use from 1700 
up to 1845, and have constituted one of the most important factors 
in the development of modern engineering enterprise. Air engines. 
were introduced about the year 1845, and cikensh the larger 
engines of the Stirling t: were very economical! in fuel, yet on 
account of the inherent difficulty of heating large volumes of air 
within metal chambers or pipes—a difficulty arising from the low 
conductibility of air—and consequently the orerheating and burn- 
ing of the metal, they have only come into commercial use for very 
small powers. 

During the last thirty-five years gas engines have been perfected, 
and more recently oil engines, and in point of efficiency con- 
vert a somewhat r Pry omy aby the heat energy of the fuel 
into mechanical energy than the best steam engines, All successful 
oil and gas engines are at present internal combustion engines, the 
fuel being burnt in a gaseous form inside the working cylinder. 
Very numerous attempts have, however, been made to 
internal combustion engines to burn solid fuel instead of gas. Some 
have been so far successful as to work with economy in fuel, 
but the bar to their commercial success has been the cutting of the 
cylinder and valves by fine particles of fuel. This difficulty is not 
present when the fuel is introduced in the gaseous or liquid form, 
and hence the success of gas and oil engines, but could this difficulty 
be overcome the solid fuel would be the cheaper to use. Internal 
combustion engines, gas engines, oil engines, cannon, &c., owe their 
superior economy in fuel to the very high temperature at which the 
heat is transferred from the fuel to the working substance of the 
engine, and consequently the great range of temperature in the 
working substance of the engine. In steam engines the tempera- 
ture is limited by the practical difficulties of deterioration of metal 
and materials involved in the construction. However, though this 
is the state of the case at the high end of the temperature range 
in the engines we are considering, the case isdifferent at the lower 
end of the temperature range. 

In all the internal combustion engines mentioned, the consumed 
gases are rejected at a comparatively high temperature, while in the 
condensing steam engine the heat is rejected to the condenser at a 
comparatively low temperature. Internal combustion engines may 
be said to work between limits of temperature high upon the tem- 
perature scale and further removed from the absolute zero, while 
the steam engine works between temperatures lower down on the 
temperature scale and nearer the absolute zero, As it is the ratio 
of the heights of the higher to the lower limits of temperature from 
the absolute zero of temperature that, broadly speaking, measures 
the economy of the engine, it follows that the internal combustion 
engine has the advantage at the high end, while the steam engine 
has the advantage at the low end, and as we shall endeavour to 
show, steam engines of the turbine class have advantages cver the 
piston engines in permitting a larger extension of the temperature 
range at the low end, - 
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very wisely increased, and a closer study of natural surroundings 
has led to the fattening of slopes and consequent diminution of 
slips, telling favourably —_ the cost of maintenance. Efforts 
are being made to reduce the first cost of secondary or light rail- 
ways, chiefly by steepening gradients and sharpening curves, but 
q in some cases ty reducing the gauge. Whether the enhanced cost 
3 of working and maintenance will counterbalance the seeming ad- 
i vantage remains to be proved by the test of lengthy experiment 
ordinary traffic conditions, Far more economy will result 
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About fifteen years ago I was led by circumstances to investigate 
the subject of improving the steam turbine. In recent times 
several attempts had been made to apply steam turbine wheels of 
the Hero and Bianca types to the driving of circular saws and fans. 
The velocity of rotation with either of these types must necessarily 
be very high in order to obtain a reasonable efficiency from the 
steam—a velocity much in excess of that suitablo for the direct 
driving of almost all classes of machinery ; gearing was considered 
objectionable, and it therefore appeared desirable to adopt some 
form of turbine in which the steam should be gradually expanded 
in small steps or drops in pressure so as to keep the velocity of flow 
sufficiently oe to allow of a comparatively moderate speed of rota- 
tion of the turbine engine. The method adopted was to gather a 
number of turbines of the parallel flow type on to one shaft and 
contained in one case, the turbines each consisting of a ring of 
guide and a ring of moving blades, the successive rings of blades or 
turbines being graduated in size, those nearer the exhaust end bein 
larger than those near the steam inlet, so as to allow a gradu 
expansion of the steam during its passage through the turbines. 

The form of the turbine was that of a rotating drum with out- 
wardly projecting rings of blades which nearly touched the con- 
taining cylindrical case, and on the case inwardly projecting rings 
of guide blades which nearly touched the drum. In the first 
examples of the engine there were two groups of turbines right and 
left-handed on each side of the steam inlet, the exhaust taking 
place at each end of the turbine case so as to completely balance 
end pressure from the steam. More recently one series of turbines 
only has been used, those on the other side of the steam inlet being 
pon: her by packing rings or rotating balance pistons which balance 
the end pressure and divert the whole of the steam through the 
turbines on the other side. 

The steam entering the annular space between the shaft and the 
case passes first through a ring of guide blades attached to the 
case and is given a rotational een of flow ; it then passes to 
the succeeding ring of blades attached to the shaft, by which its 
direction of rotetion is reversed, thereby impressing the difference 
of its rotational momentum in —— to the shaft. The steam then 
passes to the second ring of guide blades and the process is repeated, 
and so on, gradually expanding by small increments at each ring of 
the blades; the succeeding rings of blades get longer and wider, 
and at intervals the diameter of the turbine drums, cylinders are 
also increased. In condensing turbine engines of the larger size an 
expansion ratio in the turbines of one hundred-fold and upwards is 
— before the steam passes to the exhaust pipe and con- 

enser. 

The loss of power present in engines of the piston class due to 
cylinder condensation arising from the variation of stsam pressure 
in the cylinder is not present in the steam turbine, as the steam 
pressure remains constant at each turbine ring and each part of 
the cylinder and barrel, and the numerous tests of steam consump- 
tion that have been made have shown that compound steam turbine 
engines of moderate sizes when working with a condenser are com- 
ne geen in steam consumption per effective horse-power with the 

t compound or triple-condensing steam engines of the piston 
type. They have been constructed in sizes up to about 1000-horse 
power for driving alternators and dynamos, and several sets of 
about 2000-horse power are nearing completion. They are in use 
at the Newcastle, Cambridge, Scarborough, London Metropolitan, 
and other stations. Rasently steam turbines have been successfully 
applied to driving centrifugal and screw fans and pumps, and as an 
instance of endurance, one turbo-screw fan for induced draught of 
about 60-horse power has been at work continuously day and night 
for the last three years with the exception of Christmas and mid- 
summer holidays, 

There is no remarkable feature to note about centrifugal fans 
and pumps worked from steam turbines, excepting that in the case 
of pumps it has been found that with a slight modification of pro- 
portions lifts up to 200ft. can be dealt with in a single pump with 
the same efficiency of pump as in the case of ordinary centrifugal 
pumps at moderate lifts. But the screw fans and pumps have 
some features of novelty which it may be interesting to mention. 
The runner or screw which drives the air or water is similar to a 
ship’s propeller, and is placed in a double-truncated conical pipe 
at the narrowest part between a trumpet-mouthed a entry 
and a gently diverging conical exit. By this means the air or 
water is a accelerated up to a suitable velocity at the es, 
and by the pes | cone the velocity is gradually checked, and 
the energy conve! into available pressure to overcome the head 
Pe which the fan or pump hasto work. Under most conditions 
the efficiency is found to be almost equal to that of the centrifugal 
fan with spiral case and superior to the ordinary centrifugal open 
fans without casing, while the volume of air or water aan. is 
much greater in proportion to the size. These results might 
naturally be expected, for on consideration it will be seen that the 
only losses are those due to friction in the conical pipes, and the 
ordinary losses of screw propellers. 

The application of the compound steam turbine to the propulsion 
of vessels is a subject of considerable general interest in view of 
the possible and probable general adoption of this class of engine in 
fast vessels. In the turbine is found an engine of extremely light 
weight with a perfectly uniform turning moment, and very econo- 
mical in steam in proportion to the power developed, and further it 
can be perfectly balanced so that no perceptible vibration is im- 
parted to the ship. The problem of proportioning the engine to 
the screw propellers, and to the ship to “4 driven, has been the 
subject of costly experiments extending over several i 3 with 
the result that a satisfactory solution has been found giving very 
economical results in regard to pounds of steam consumed in the 
engines per effective horse-power developed in propelling the vessel— 
results which are equal or superior to those so far obtained with 
triple-ex ion engines of ordinary type in torpedo boats or 
torpedo boat destroyers. The arrangement adopted may be best 
described by saying that instead of placing as usual one engine to 
drive one screw shaft, the turbine engine is divided into two, three, 
or sometimes more, separate turbines, each driving a separate screw 
shaft, the steam passing successively through these turbines ; thus 
when there are three turbines driving three shafts, the steam from 
the boiler passes through the high-pressure turbine, thence through 
the intermediate, and lastly through the low, and thence to the 
condenser. 

As to the propellers, these pecet closely to the usual form. 
It has, however, been found best to place two propellers of 
approximately the same pitch on each shaft at some considerable 
distance apart, so that the after one shall not be seriously affected 
by the wash of the one in front. The advantage of this arrange- 
ment is that a sufficient blade area is obtained to carry the thrust 
necessary to drive the vessel with a lesser diameter of propeller, 
and so permitting of a higher speed of revolution of the engines, 
The problem was complicated by the question of cavitation, which, 
though previously anticipated, was first practically found to exist 
by Mr. Thornycroft and Mr. Barnaby in 1894, and by them it was 
experimentally determined that cavitation or the hollowing out 
of the water into vacuous spaces and vortices by the blades of 
the propeller commences to take oes when the mean tarust pres- 
— on the projected area of the blades exceeds 11}1b. per quare 
inch, 

This limit has since been corroborated during the trials of the 
Turbinia. This phenomenon has also been further investigated in 
the case of model propellers working in an oval tank of water, and 
to permit of cavitation at more moderate speeds than would other- 
wise have been necessary, the following arrangement was 
adopted :—The tank was closed, plate glass windows being pro- 
vided on each side, through which the propeller could be observed ; 
and the atmospheric pressure was removed from the surface of the 
water by an air pump; under this condition the only forces tend- 
ing to prevent cavitation were the small head of water above the 
propeller, and capillary attraction. In the case of a propeller of 
2in. in diameter, cavitation commenced at about 1200 revolutions, 
and became very pronounced at 1500. Had the atmospheric 


pressure not been removed, speeds of 12,000 and 15,000 respec- 
tively would have been necessary. Photographs were taken with 
a camera made for the ae with a focal plane shutter giving 
an exposure of about one-thousandth of a second, the illumination 
being by sunlight concentrated on the propeller from a 24in. con- 
cave mirror. Photographs were also taken by intermittent illumi- 
nation of the propeller from an arc lamp, the arrangement 
consisting of an ordinary lantern condenser, which projected the 
beam on to a small concave mirror, mounted on a prolongation of 
the propeller shaft, the reflected beam being caught by a small 
stationary concave mirror at a definite ae in each revolution, 
and reflected on to the propeller. By this means the propeller was 
illuminated in a definite position at each revolution, and to the 
eye it appeared as stationary. The cavities about the blades 
could also be clearly seen and traced, the photographs being 
taken with an ordinary camera, and about 10 seconds exposure, _ 

A series of experiments was also made with model propellers in 
water at and just below the boiling point, dynamometric measure- 
ments being taken of power and thrust with various widths of 

ropeller blade, the conclusion arrived at being that wide and thin 
bi es are essential for fast speeds at sea, as well as a coarse pitch 
ratio of propeller. The first vessel titted with steam turbine 
machinery was the Turbinia. She was commenced in 1894, and 
after many alterations and preliminary trials, was satisfactorily 
completed in the spring of 1897. Her principal features are :— 
Length, 100ft.; beam, 9ft.; 5ft. draught of water under the pro- 
pellers ; 444 tons displacement on trial. She is fitted with a water- 
tube boiler of 1100ft. total heating surface ; and 42 square feet of 
grate area, with closed stokeholds supplied with air from a centrifugal 
fan mounted on a prolongation of the low-pressure turbine shaft. 
The engines consist of three compound steam turbines, high- 
pressure, intermediate, and low-pressure, each driving one screw 
shaft; on each of the shafts are three propellers, making nine 
in all ; the condenser is of the usual type, and has 4000 square 
feet of surface. 

When officially tested by Professor Ewing, F'.R.S., assisted by 
Professor Dunkerley, she attained a mean speed on the measured 
mile of 32} knots, and the consumption of steam for all purposes 
was computed to be 1441b, per indicated horse-power of the 
main engines. Subsequently, after some small alterations to the 
steam pipe, she was further pressed, and is estimated to have 
snsheik the speed of 344 knots. She was, and still is, therefore, 
the fastest vessel afloat; she has been out in very rough 
weather, is an excellent sea boat, and at all speeds there is an 
almost complete absence of vibration. 

In the Turbinia, the exceptional speed results principally from 
two causes:—(1) The engines, screws, and shafting are excep- 
tionally light. (2) The economy of steam in the main engines is 
greater than usual. At full speed the steam pressure in the boiler 
is 210 lb.; at the engines, 175 lb.; and the vacuum in the con- 
denser 27in., representing an expansion ratio in the turbines of 
about 110, after allowance has been made for wire-drawing in the 
exhaust pipe. The first vessels of larger size than the Turbinia to 
be fitted with steam turbine machinery are the torpedo boat 
destroyer Viper, for our own Government, and a similar vessel for 
Sir W. G. Armstrong, Whitworth, and Co. ese vessels are of 
approximately the same dimensions as the 30-knot destroyers 
now in her Majesty’s service, but have slightly more displacement. 
The boilers are about 12 per cent. yy and it is estimated that 
upwards of 10,000-horse power will realised under the usual 
conditions, as against 6500 with reciprocating ———. The engines 
of these vessels are in duplicate. Two screw shafts are placed on 
each side of the vessel, driven respectively by a high and a low- 
pressure turbine; to each of the low-pressure turbine_shafts a 
small reversing turbine is permanently coupled for going astern, 
the estimated speed astern being 15} knots and ahead 35 knots ; 
two — are placed on each shaft. The latter of these two 
vessels has commenced her preliminary trials, and has already 
reached a speed of upwards of. 32 knots. The manipulation of the 
engines is a comparatively simple matter, as to reverse it is only 
necessary to close one valve and open another, and, owing to 
there being no dead centres, small graduations of speed can be 
easily made. 

In regard to the general application of turbine machinery to 
—_ ships, the conditions ap to be more favourable in the case 
of the faster class of vessel ,such ascross-Channel boats, fast passenger 
vessels, cruisers and liners. In such vessels the reduction in weight 
of machinery, as well as economy in the consumption of coal per 
horse-power, are important factors in the case, and in some vessels 
the absence of vibration, both as regards the comfort of passengers, 
and in the case of ships of war, permitting of ter accuracy 
in sighting of the guns, is a question of first importance. As 
regards cross-Channel bonts, the turbine system presents advan- 
tages in speed, absence of vibration, and, owing to the smaller 
diameter of the propellers, reduced draught of water. As an in- 
stance, a boat of 270ft. length, 33ft. beam, 1000 tons displace- 
ment, and 8ft. 6in. draught of water, could be constructe with 
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THE GENERATION AND ELECTRICAL DISTR 
BUTION OF MOTIVE POWER, » 


Last week we gave a summary of a paper on the above subj 
read before the Manchester Association of Engineers, by Mr.J 
T. Raworth, The reading of the paper was followed byan int wy 
ing and critical discussion, of whieh the following ig a tolerati 
full report :— y 

Mr, Alfred Saxon remarked that if electric driving could 
be adopted on a paying scale Nd erecting a group of new will. 
and a power station of 50,000-horse power, he was afraid M, 
scheme presented so many difficulties as to be quite impra cticah 6 
With regard to electricity in engineering works, his own fine t 
- down a private installation, but although it was almost 

or work, they had not yet tried it. He might say, however thai 
the cost of it seemed to be altogether out of proportion to the 
power the installation had to develop, and he fad felt Telieved 
as Mr. Raworth was prophesying about the advantageous result, 
to be obtained from electric driving, to think that their exyeut 
ture might prove to be justified. ea 

Mr. Hodgson did not think electricity could be supplied at the 
price at which some of the Oldham mills were getting their steam 

wer. For shipbuilding yards, and places where the power was 
argely distributed, there was no question electricity was the right 
thing to adopt. 

Mr. Hans Renolds said in his works he had adopted elects, 
driving three years ago, taking his power from the (o tion, 
He had altogether motors with a total horse-power of lis" 
which he used 70 to 90-horse power on the average. As an illys 
tration of the results obtained, he might mention that jn ‘ie 
room, 100ft. long and 45ft. wide, containing thirty-seven automat 
screw-making machines and twelve grinding machines, with fif 
workmen in attendance, and having 200ft. of 2tin. line shafti 
he had a 15-horse power motor, and he found that the pried 
driving the forty-nine machines was a little under }d, per maching 
per hour, the horse-power consumed being 9°2. In another room 
of the same size, containing boring and turning mills; lathe. 
milling machines, and automatic gear cutters, forty machines jn 
all, he had 99ft. of 3in, and 168ft. of 2}in. line shafting, and the 
cost was 4d. per machine, the consumption being 10-horse power 
when the load was rather light, and on occasion ranging up tp 
20-horse power. These figures simply took into account the cost 
of the Corporation supply at 14d. per unit. The question they 
should ask, however, was not what the electric supply cost, but 
what they got out of it, and here its great advantages came jp, 
The great cheapness of electricity lay in the facilities it afforded 
for subdivision of operations, and in this direction it enabled 
them to secure advantages not derivable from other forms of 


driving. 

Mr. Wordingham, electrical engineer to the Manchester Cor. 

ration, said the author in his paper seemed to imply that the 

anchester Corporation were waiting for companies to give them 
the lead, but he might 4 that their plans were advanced, and 
the site bought for a 100,000-horse power station. As to Mr, 
Raworth’s estimate of £2 per horse-power per annum as the cost 

r horse-power, with a 50,000 horse-power station, for factory 

ours, the total cost of such a station, according to Dr, Hopkin. 

son’s calculation, would be £15 8s. per horse-power year; the 
difference was substantial. Mr, Raworth gave the capital cost at 
£12; Garkie, in his manual, calculated this cost at £74'5 per 
horse-power. He did not, therefore, think that such results as 
those mentioned by the author were such as were likely to be 
realised in practice. With regard to the ideal stations that were 
mooted, it stood to sense that the number of small towns that were 
going to be rescued by a big station would be scattered overa 
considerable area, and he—the eg i like to know where 
the advantage would lie in supplying twenty small towns instead 
of two or three. They would simply superpose the various load 
factors on one another, and the character of the demand would be 
the same in each case. They would have a bigger supply, but the 
rate of variation of the supply would be the same, and there 
would be the enormous cost of the extra high-pressure mains 
necessary to reach the various towns. He had no fear that any 
private company would undersell the municipal supply. 

Mr. John Holmes, of Newcastle, referring to the increased 
output obtained from machines when driven by electric power, 
said an electric motor differed from other prime movers in its 
readiness to respond to any demand made upon it for extra power. 
If overloaded it did not pull up like a steam engine, but gave 
current proportionately to the demand for power, and did its best 
to accomplish the work, even if it had to burn itself out in the 
attempt, As an illustration of the growi pularity of electric 
power, he might mention that his firm had during the ten months 
of the present year sold twenty-eight times as many electric 
motors in the London district as they had in the whole of 1896. 

Mr. Schofield said he had long been of opinion that there would 


— accommodation for 609 passengers, and with 'y 
eveloping 18,000-horse power ; she would have a sea speed of 
about 30 knots as compared with the speed of 19 to 22 knots of 
the present vessels of similar size and accommodation. 

It is, perhaps, interesting to examine the possibilities of speed 
that might be attained in a special unarmoured cruiser, a magni- 
fied torpedo boat destroyer of light build with scanty accommoda- 
tion for her large crew, but equipped with an armament of light 
guns and torp Let us that her dimensions are about 
double those of the 30-knot destroyers, with plates of double the 
thickness and specially strengthened to correspond with the in- 
creased size ; length 420ft., beam 42ft., maximum draught 14ft., 
displacement 2800 tons, indicated horse power 80,000, there would 
be two tiers of water-tube boilers ; these, with the engine space, 
coal bunkers, &c., would occupy the whole of the lower portion of 
the vessel, the crews’ quarters and guns would be on the upper 
decks. There would be eight propellers of 9ft. in diameter revolv- 
ing at about 400 revolutions per minute, and her speed would be 
about 44 knots. She could carry coal at this speed for about 
eight hours, but she would be able to steam at from 10 to 14 knots 
with a small section of the boilers more economically than other 
vessels of ordinary type and power, and when required all the 
— could be used and full power exerted in about half an 

our. 

In the case of an Atlantic liner or a cruiser of large size, turbine 
engines would appear to present some considerable advantages. 
In the first place they would effect a reduction in weight of machi- 
nery, and some increase in economy of fuel per horse-power 
developed, both thus tending either to a saving in coal on the one 
hand, or, if preferred, some increase in s The advantages 
are, however, less pronounced—less pronounced in this class of 
vessel on account of the smaller relative power of the machinery 
and the large quantity of coal necessary for long voyages, but the 
complete absence of vibration at all speeds, not to mention many 
minor considerations of saving in cost and reduced engine-room 
staff, are questions of considerable importance. In conclusion, it 
may be remarked that in the history of engineering progress the 
laws of natural selection generally operate in favour of those 
methods which are characterised by the greater simplicity and 
greater efficiency, whether these advantages be great or small. 


A curRIous case in connection with the taxation of 
motor vehicles recently .came before the Grimsby Police-court, 
when Captain H. A. E. Josse was summoned for keeping a carriage 
without a licence. The question raised in the case was whether 
the vehicle was one carriage or two carriages. It consisted of a 
car attached to a motor cycle. It was urged that if it was con- 
sidered as one vehicle they would be allowed to travel at a maxi- 
mum speed of twelve miles an hour, but if it was two vehicles they 
could not go at more than six miles an hour. The magistrates 
decided that it was one vehicle, and imposed a fine of one guinea. 


be an y in driving a cotton mil! electrically from the maio 
shaft of each room or flat. He would never attempt to drive each 
machine separately. The advantage of electric motors was that 
they could tell exactly where they were misapplying power, or 
where there was any undue friction. : 

Mr. Daniel Adamson considered the increased output obtained 
from machines driven by electric motors was a much more im- 
om point than any small saving in the cost of the supply. 

ere was an average increase of 25 per cent. in the output, which 
was a much greater matter than a saving of 24 per cent. in the 
cost of production. 

Mr. Lister Taylor had found that users generally fully appre- 
ciated the advantages of electric motors. Where occasionally 
complaints were made, he generally found there had been too 
much subdivision, ‘The question arose as to how —= machines 
might be used together. In printing places they could not sub- 
divide the motors too much, but in cotton mills exactly the Oppo- 
site was the case. On the Continent it was the practice in textile 
factories to have single large motors and a large main steam 
engine. Apart from that plan he did not think they were going 
to see in this country any considerable adoption of motors for 
cotton mills, 

Mr. Raworth, in replying to the discussion, said he would admit 
a cotton mill was the very last thing they expected to drive yy 
electricity ; he had only been giving them something to loo! 
forward to, He must take great exception to Mr. Wordinghams 
figures. He did not say Dr. Hopkinson did not know what be 
was talking about; he was talking about the electric machinery 
existing in those days, and they were now getting their unit of 
electricity at a very much less capital charge than when Dr. Hop- 
kinson made his estimates. With pegeed to the suggested 
stations, he might say that if it should become economical an 
desirable to drive cotton mills by electricity, they would not have 
togo much beyond a three miles’ radius to use their 50,000 of 
100,000-horse power. The excessive subdivision of power by electric 
motors was to be deprecated. , 

A vote of thanks was accorded to Mr, Raworth for his paper 
and the proceedings then closed 


In view of the continued increasé in the size of ships 
the London and India Docks Joint Committee have decided - 
lengthen and deepen the entrar.ce to the South-West India ine : 
The present lock is 800ft. long :nd 27ft. deep in the centre, po 
the invert being curved, only a aepth of 23ft. Gin. is available . 
the full width. It has now been decided to lengthen the loc ne 
480ft., with three pairs of gates, and to deepen it to 29ft. ms a 
dock itself is 29ft. deep, the alterations will enable large ag 
avail themselves of eleven deep-water berths, During the " a 
tions vessels will enter and depart by the Blackwall entrance © 
West India Dock. 
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NEW SOUTH WALES RAILWAYS. 


‘+1e of “ Annual Report” the Railway Commis- 
the plished the railways and tram- 
sioner ais South Wales for the ten years the system has 
: der the Commissioners’ control, which gives a valuable 
eon on the management of State railways. The 
object ment of the railway and tramway system was vested 
= Railway Commissioners on October 22nd, 1888, at which 
a eae late Mr. E. M. G. Eddy was appointed chief, with 
time § ‘Oliver and Mr. W. M. Fehon as co-Commissioners. 
tr. va death of Mr. Eddy, the chairmanship devolved on 
A oliver with Mr. D. Kirkealdie, the former chief traffic 
Mr. er as third Commissioner. The economies effected 
men dmitted of considerable additional work being done, 
= a the same time the total working expenses for the 
Ds vcial year of 1898 was £75,032 less than it was in the 
fins oes although the mileage increased by 577} miles. 
13 ovements in grades and curves, the introduction of 
— owerful engines, equipment of the Westinghouse brake 
mall he rolling-stock, and quadrupling the suburban lines, 
i ye effected considerable economies and accelerated the 
ni service. During the period under review one-third of 
the mileage open in 1888, viz., 643 miles, were re-laid with 
1b steel rails, at a cost of £614,644, and with a view of 
trengthening the lines for the utilisation of heavier engines, 
the sleepers were re-spaced to a normal distance of 2ft. 6in. 
centres. In connection with the renewing and improving of 
the permanent way, 1,283,954 iron bark Sleepers were used, 
the standard size being 9ft. by 10in, by 5in, 
For the purpose of giving railway facilities in sparsel 
ulated districts, the Commissioners advocated as far bac 
igo a light ‘‘pioneer”’ type of line, which could be laid down 
atacost of about £1750 per mile, exclusive of bridges and 
stationaccommodation. The lines were tobe built to standard 
gauge, but light lines, on which trains might be worked at a 
speed of fifteen miles an hour, and when the traffic developed 
sufficiently to justify it, the lines could be improved up to 
the standard type of railway. The following lines of the 
“pioneer” class have been completed within the last three 
ears 
Length. Total cost. ©°St per 


mile. 

m. 

rilderie to Berrigan .. .. .. 21 65 .. 39,563 4 
to Condobelin .. .. @8 .. 117,99 1868 
Narrabrito Morce .. .. .. « 63 10 138,686 2200 
Berrigan to Finley .. .. - 18 73 82,702 2350 


ine. 

In 1888 the locomotive, carriage, and wagon stock generally 
were in a very unsatisfactory condition. Of the 428 engines 
in stock, five had been on the line over thirty years, and 
twenty-nine for periods ranging from twenty-two to twenty- 
six years, and the mean age of more than one-third of the 
entire stock was fifteen and a-half years. New engines to 
the number of 186 have been provided and seventy-four re- 
built. On the 30th June, 1898, the stock of engines stood at 
492, with an aggregate tractive power of 8,865,833 lb., an 
increase of 2,356,108 lb. over the power in use on June, 1888. 

The average tractive power of the engines in service in 1888 
was 15,2101b., while those supplied since that date average 
21,327 lb. each. 

A comparison of the power of three types of the present 
standard engines and three of the best types of engines in 
service in 1888 is shown in the following tables — 

Three Classes of the new powerful Engines. 


Consolidated | Consolidated — 
Ten-wheeled engine, goods engine. | 
| goods engine. 
“J” class, | class. 
le 
Working pas-| Work: goods Wor! goods Working goods 
senger trains.| ro. trains, 
Tons | Speed | Tons Speed | Tons Speed | Tons | Speed 
ha'led perhour/hauled. perhour hauled. |per hour hauled. |per hour 
| | Miles. | | Miles, | Miles. | | Miles. 
lin40, 225; 20 | 275 | 10 | 850 10 ye 
1,75} 2600 30 | 505 | 12 | 580 | 12 | 615 | 12 
1,100) 255 85 | 60 | 15 | 60 | 15 | 700} 15 
| | 
1,150) 330 | 35 } 700 | 18 650 18 750 18 
Three Classes of the old Engines. 
| | H 
\Four wheels coupled. |S!* wheels coupled! Six wheels coupled 
Grade, | | 
Working passenger, Working goods | Working goods 
trains, trains. | trains. 
“Tons | Speed | Tons | Speed | Tons | Speed 
hauled. per hour) hauled. |per hour.| hauled. |per hour. 
lin 40 80 | 20 | 200 10 | 280 10 
1,75 120 | 12 | 895 12 
| 
1,10 10 | 85 | 375 15 | 430 15 
1,15 16 | 35 450 18 | 460 18 


_ The carriage stock has been considerably enlarged and 
improved by 324 carriages of superior modern types on bogies, 
the total accommodation having been increased from 28,823 
seats in 1888 to 35,470 in 1898, and by the re-building of sixty- 
cight vehicles. In addition twenty-four lavatory composite 
rake vans, nine lavatory composite bogie mail vans, and 
other coaching vehicles, have been placed in traffic. The 
goods stock, which numbered 8833 vehicles, was augmented by 
2043 new wagons of improved design and increased carrying 
Capacity, 1570 old vehicles of inferior types were replaced by 
new wagons of greater capacity, and 654 have been 
i. uilt. The total carrying capacity of the stock on 30th 
ine 1898, was 78,836 tons, as compared with 59,011 tons in 
une, 1888, 
Turning to the new stock, one finds that a considerable num- 
totbogie trucks have been introduced, viz., tube-framed open 
— and vans, composite-framed open wagons, refrigerator 
on Pon and cattle vans, and composite brake vans. A 
poy £3,613,782 was expended on the repairs and renewals 
carriages, and wagons, as compared with 
abe »989 during the previous ten years. As to the im- 
dilate made, it may be stated that the stock was 
pes aye erably strengthened by replacing 2000 weak axles with 
oka < oo ; fitting 5500 vehicles with standard draw gear, 
ubstituting 11,600 standard axle boxes for others which 
Were of defective design. . \ 


(To be continued.) 


THE ENGINEER 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE almost snaenenenee’ activity in the home engineering trades 
is keeping up the iron and steel markets in a remarkable manner, 
and there were indications on ’Change in Birmingham this— 
Thursday—afternoon that the trade revival is proceeding as 
strongly as ever. ‘The books of producers both of pigs and finished 
iron contain sufficient work to last for some time to come, and the 
prospect of the increased stringency of fuel is also helping to keep 
iron a up. The recently declared advance of 1s, per ton in coal 
and 6d, in slack is adhered to, and all kinds of manufacturing fuel are 
also less easy tobuy. Staffordshire cinder pigs are selling at 63s, to 
65s, in a few cases, but generally speaking a good deal more is 
asked, and in those instances where sellers are already full up 
with orders—as indeed most of them are—from 67s. 6d. to 
68s, 6d. is being asked, Staffordshire all-mine is quoted 85s, up 
to 100s., Derbyshire forge pigs are quoted 69s. to 723. 6d., 
Leicestershire 72s, to 74s,, Nottingham about the same, and 
Northamptons 70s, to73s. 6d. Stocks are low, and the requirements 
of consumers are almost greater than the output can adequately meet. 
Good Midland foundry pigs are in excellent call at 75s. and 76s., 
whilst foundry descriptions of superior quality are selling at various 
sama up to 85s, Transatlantic advices state that new advances 

ave taken place in foundry iron, which is now standing at the 
high figure of 24dols. 50cents up to 25dols, for No. 1, and 
23 dols, to 23 dols, 50 cents for No. 2, Prices of some descriptions 
of American iron are declared to be from 100 to 150 per cent. 
higher than they were twelve months ago. The present values of 
pig iron in Staffordshire and the Midlands may be said to be, on an 
average, about 30 per cent. higher than they were in the spring of 
this year. It is anticipated that in this and other English districts, 
inquiries for pig iron on American account will shortly become 
more marked, since Transatlantic advices report that quite a pig 
iron famine is imminent in the States, Pig iron is understood to 
have been imported into the States from Japan lately, to the 
extent of about 5000 tons, and more is awaited from that source. 

With reference to manufactured iron, the trade improvement 
seems to be as marked as ever. The galvanised iron shipments 
for the past month have approached very nearly 20,000 tons, or 
more than 1000 tons better than a year ago, and exceeding the 

revious month’s figures also to about the same extent. The 

ransvaal trouble does not appear to have injured the export trade 
in this line, at any rate up to the end of October. Indeed, the 
shipments to South Africa have improved from 1717 tons in Sep- 
tember to 1885 tons in October. Galvanised corrugated sheets 
are now quoted £13 10s. to £14, f.0.b. outports. For plain sheets 
for use by the galvanisers, £9 5s. to £9 7s, 6d. is asked for 20 w.g., 
£9 10s, to £9 15s, for 24 w.g., and £10 2s. 6d. to £10 5s, for 
27 w.g. 

Unmarked bars are quoted £8 10s, to £9, and a further official 
advance is notat all improbable. The basis price for marked bars 
is £10, with £9 10s, for second grade sorts of the “‘list” houses. 
Serviceable unmarked bars can be obtained in North Staffordshire 
at £9 to £9 5s.; and hoop iron is £9 103. to £9 15s.; nail rod and 
rivet iron, £9 to £9 10s.; and gas strip, £8 15s. to £9. 

For steel there is an enormous demand, and some of the steel 
makers are quoting to specifications only. Steel girders and 
angles are about £8 to ES 103.3 plates, £9 to £9 53.; mild steel 
bars, £8 10s. to £9; Bessemer blooms and billets, £6 to £6 5s,; and 
Siemens ditto, £6 5s. to £6 10s, 

The fall in copper and tin continues, owing to continued flat 
advices from America, and copper prices the last few days have 
touched £72 cash and £72 1s, 3d. three months, aareidie, how- 
ever, recovering a few points. Consumers have had very cheap 
offers of electrolytic from America, which has all the more to sell 
now that Chili bars sent from England are refined there. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,—Although the Manchester iron market has been 
steadily hardening for several weeks past, there was a generally 
stronger tone on Tuesday’s Change meeting that was specially 
noticeable. Merchants who have hitherto been inclined to ‘‘ bear” 
the market were buyers at prices they would not previously have 
given, and although it is still not very easy to get the maximum 
quotations apart from occasional special sales, makers are quite 
indifferent about booking, except at their full rates, and week by 
week business becomes sunetiantie at a higher basis. 

For pig iron there has been a considerably increased inquiry, 
with a fairly large business put through, both in foundry and 
forge qualities, For foundry pig iron Lancashire makers are now 
quoting 78s, 6d., less 24. In most cases Lincolnshire makers are 
asking 74s. to 74s, 6d. net, with Derbyshire from 77s. 6d. up to 
80s. net, and Middlesbrough not now quoted under 78s. 4d. net by 
rail Manchester. Scotch iron has also been moving upwards, 
79s. 6d. to 80s, net being now about the quotations for Eglinton 
and Glengarnock, delivered Manchester docks. American iron is 
only quoted on occasional small lots for prompt delivery, at about 
78s. net at the docks, Forge qualities ot pig iron are exceedingly 
strong, and Lincolnshire makers, who have been getting readily 
72s, 2d. net, are now asking 1s. more, with Lancashire forge quoted 
about 74s, 6d., less 24, delivered Warrington. 

A brisk demand is reported for all descriptions of finished iron, 
and there has been a further advance in prices, The list basis for 
Lancashire bars has been put bry and for North Staffordshire to 
£9 5s.; sheets range from £10 5s. for ordinary qualities up to 
£10 15s. for special makes ; hoops have been advanced 5s., and are 
now quoted £9 12s, 6d. for random to £9 17s. 6d. for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for ship- 
ment. The Manchester Association of Merchants yesterday raised 
their stock prices for all descriptions of finished iron and steel 10s. 
perton. Nut and bolt makers have advanced their list basis 20s. 

r ton. 
panes comes forward freely in all departments of the steel 
trade. For hematites, considerable American orders are being 
booked, and special prices are being asked, ranging from 88s, 6d. 
as the minimum up to about 93s, for foundry qualities, less 24, 
delivered here. Local makers are quoting nominally £6 15s. net 
for billets, but have nothing to offer. Steel bars range from about 
£8 15s., and £9 for basic, to £9 15s, and £9 17s. 6d. for acid 
Siemens-Martin qualities. Steel boiler plates have not moved up 
to a corresponding extent, but range from £9 10s. to £9 15s., 
delivered in the Manchester district. 

No material change calling for special note can be reported 
in connection with the engineering trades. The only quarter 
from which I hear anything approaching complaint is the tex- 
tile machine making branch of engineering, and here, as I 
have previously intimated, there is an undoubted falling off as re- 

s new work, The principal machine-making firms are still busy 
enough with the work they have in hand, but the reports from 
the chief Lancashire centres add further confirmation to what I 
have stated in former notes—that they are not booking new orders 
at all sufficient to replace those they are now completing. As to 
the other sections of the engineering trades, the position is perhaps 
more satisfactory than it was a short time back. Visiting several 
of the principal machine tool-making establishments, I was 
informed that their order books were quite as full as they have 
ever been since the present exceptional activity set in, and that 
new work has been offering in more than sufficient. quantity to 
replace all that was going out. Im one instance, which, however, 
may be taken as exceptional, it was stated that they were not 
quoting for new orders under twelve months’ delivery, and the 
position generally may be regarded as ensuring full employment 


to works all through the ensuing year. Amongst boiler makers,’ 


locomotive and stationary oiee builders, there is very much the 
same satisfactory outlook, whilst in all sections of electrical en- 
gineering the pressure of work becomes even greater, with eve: 
prospect of increasing for a considerable time to come. : 

At a luncheon given by Mr. John Dodd at the Manchester 
Reform Club, Messrs, Henry Webb and Thomas Ashbury were 
presented with “loving cups” in recognition of their services 
during the recent summer visit of the Iron and Steel Institute to 
Manchester. 

The annual meeting of the South L hire and Cheshire Coal 
Association was held on Tuesday, Mr. Alfred Hewlett occupying 
the chair. Mr. John Stone, of the Garswood Park Collieries, who 
was unanimously elected president of the Association for the 
ensuing year, is, I may mention, largely interested not only in the 
Lancashire, but also in the South Wales coal trade, and has been 
connected with the trade for a good many years. His acceptance 
of the office of president was received with general satisfaction. 

All classes of fuel suitable for iron-making, steam, and general 
manufacturing purposes, continue in exceptionally brisk request, 
the only descriptions at all hanging being some of the better quali- 
ties of round coal, which are still in but moderate demand, for 
house-fire pu A very common report throughout this dis- 
trict is that the miners, in view of the demand they are putting 
forward for a further advance in wages, are evidently, with the 
object of strengthening their position, adopting what would appear 
to be a systematic restriction of the output, Representatives, of 
the principal collieries state it is now quite a frequent occurrence 
that the turn-up of the men on the Monday, even after a Satur- 
day’s stoppage, is 25 per cent. below the full complement, and 
that, taking the week all through, although nominally the men are 
putting in the full time of five days, they are scarcely doing more 
than four days’ average output. Under these conditions collieries, 
notwithstanding the demand for house-fire purposes continues 
much below the average for the time of the year, have very little 
surplus output, and, as a consequence, nothing of any moment is 
going down to replenish the extremely low stocks, whilst as 
regards all other descriptions of fuel for iron-making, steam, and 
general manufacturing pu , collieries are not able to raise 
supplies to meet all requirements. The question of a further 
advance in prices is still generally talked of, and an cfficial upward 
move is regarded as almost certain with the close of the month, as 
it is acknowledged that, at any rate, some further advance in 
wages will have to be conceded to the men. In the meantime, 
although current list rates remain nominally unchanged, con- 
tracts for forward delivery are not being entertained, except at 
a substantial advance upon present prices. 

In all classes of fuel for iron-making, steam, and general 
manufacturing purposes, where large users have necessarily to con- 
tract for forward supplies, they are now having to pay for deliveries 
into next year advances ranging from 5d. to 10d. up to ls, 3d. 
per ton over current rates. Common round coals for steam and 
forge purposes are readily fetching 10s, to 10s. 6d. per ton at the 
pit, and even at these figures collieries would not commit them- 
selves to any long forward contracts. On engine classes of fuel 
there is a still stronger hardening up in prices on contracts for 
forward delivery. Nominally current quotations remain at 63. to 
6s, 3d. for common slack, 6s, 6d. to 6s. 9d. for medium, and 7s, to 
7s. 6d. fcr best sorts at the pit mouth. It would, however, be 
difficult to place contracts for even the commoner sorts of slack 
under about 7s, 6d., and for the better qualities 8s, to 8s, 6d., and 
in some cases it is reported as much as 93, has been got for 
delivery over next year. For the most part, however, colliery 
owners are indisposed to enter into long forward contracts at all, 
and special quotations are the rule where buyers are anxious to 
cover themselves long forward, so that the maximum prices 
referred to can scarcely be said to be obtainable in all cases, 

The shipping trade continues active, with prices steadily tending 
upwards, lls. to lls. 6d. being got for ordinary steam coals 
delivered Mersey ports, and for special prompt deliveries 6d. to 
1s, above these prices is reported to have i got. 

Coke is strong at the recent advance, with the demand con- 
tinuing in excess of the output, and the average prices may be 
given as about 21s, to 223, for furnace, and 28s, for foundry coke 
at the ovens, 

Very general sympathy has been expressed among the engi- 
neering representatives in this district with Mr. William Mather, 
of Mather and Platt, who during the past week has suddenly 
lost his eldest son, Mr. Ernest Mather, who while out riding met 
with a serious accident which ended fatally on Saturday last. The 
deceased gentleman was only twenty-two years of age, and had 
taken his degree at Cambridge in June last, afterwards entering 
the engineering profession, and had been made a director of 
Mather and Platt, Limited. I may mention, as indicating the 
high estimation in which he was held, that very soon after Mr. 
Ernest Mather had joined the works he was presented with a very 
handsome address of welcome from the workpeople, in which they 
gave graceful expression to their esteem for his character and 
ability, and their wish that he might have a successful career. 

Barrow.—A very firm tone characterises the hematite pig iron 

trade, and the market is decidedly busy. The demand is strong 
from all sources, and makers are all busily employed, and are 
likely to remain so for some time, as they are fully sold forward, 
and are experiencing a fuller and animproving demand. The value 
of mixed emer numbers is quasl steady at 77s.- 6d. to 803. 
per ton net. f.o.b., but makers will not sell for forward delive 
except at higher prices. Warrant iron is still in very full demand, 
and orders are comingin freely. Sellers quote 78s. 14d. net. cash, 
and buyers offer 78s. 1d. During the week stocks of warrant 
iron have been reduced by 2496 tons, but they still total up to 
222,678 tons, being an increase since the beginning of the year of 
46,699 tons. Further reduction of stocks are expected, as they 
are the only source by which the present supply of hematite can be 
increased to consumers. There are still forty-seven furnaces in 
blast, as compared with forty in the corresponding week of last 
year. 
Tron ore is in fuller request locally, because the consumption has 
increased. The supply of Spanish and other sorts of foreign ores 
is well maintained, and business is brisk. Native ore is firm at 
14s. 6d. for ordinary, and 18s, 6d. for best sorts, net at mines. 

Steel makers report a very brisk and active market, and a full 
demand for heavy rails, ship plates, and all the various descrip- 
tions of the district’s products, Heavy rails are in full home and 
foreign demand, and the colonial orders are exceptionally large. 
Prices are steady at £6 15s. It is reported that the Americans 
are scarcely competing in the foreign rail trade just now. Ship 
plates are firm at £7 17s. 6d., and orders are plentiful. 

Coal and coke find a very steady market at full prices. The 
su py is well maintained. 

e accounts of the Millom and Askam Iron Company, Limited, 
for the past year show that a profit of £40,000 is left, after 
paying debenture interest, together with an undivided balance 
rom last year of £12,500. 

Shipping at West Coast ports is very busily employed. The 
exports of pig iron last week were 11,33 tons, and of steel 4078 
tons, being a decrease of 778 tons of pig iron, and an increase of 
286 tons of steel, as compared with the corresponding week of last 
year. The aggregate shipments this year represent 438,140 tons 
of pig iron and 415,794 tons of steel, showing a decrease in pig iron 
of 14,437 tons, and in steel of 37,267 tons, as compared With the 
corresponding week of last year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
ContTINnvovs efforts are being made in the South Yorkshire 
colliery district to facilitate the largest possible output of coal. 
Values do not show any marked change during the week, but the 
advance generally secured at the beginning of November is firmly 
maintained, and that in spite of the fact that the weather has been 
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abnormally mild, thus preventing the consumption leading the 
usual winter a’ 

Complaint is still heard of delays on the part of the railway 
companies, who appear unable to handle the traffic upon their lines. 

A sharper demand is reported from the lower grades of coal, 
although higher qualities are also being freely bought, with the 
result, of course, that stocks at the pits are steadily diminishing. 
Best Silkstones make 11s. to lls. 6d. per ton ; ordinary, from 103. 
~ ton ; Barnsley house, 10s. to 10s. 6d. per ton ; seconds, from 

3. 6d. per ton. 

There is again increased briskness in steam coal, an exceptional 
quantity being required inland for railway and other purposes, 
while the export trade is well maintained. Business at present in 
steam coal is improved by the demands the Government are mak- 
ing for Welsh coal owing to the Transvaal war, while the require- 
ments of continental countries are much heavier than usual. 
Barnsley hards are quoted at 9s, 6d. to 10s. 6d. per ton ; seconds, 
from 8s, 6d. per ton. Gas coal is now being largely delivered on 
account of the contracts, which generally run at 10s. to 10s. 6d. 
per ton. In engine fuel all sorts are aciively asked for. Nuts 
ay | fetch from 7s, 6d. to 8s. 6d. per ton ; screened slack, 6s, 
to 6s. 6d. per ton ; pit slack, 4s. 6d. to 5s. per ton. For coke the 
demand is more urgent every day. All available ovens are being 
worked to their utmost capacity, and the tendency of values is 
still higher, 17s. 6d. to 21s, per ton being readily obtained 


been raised to at least 123, 6d. per ton, f.o.b., and foundry coke 
is at 25s, per ton, f.o.b., while medium blast furnace coke has gone 
up to 22s., and cannot be had in large quantities even at that. 
Gas coals are in strong demand for abroad, particularly for Ger- 
many, and 123. 6d. to 13s., f.o.b., is quoted. The steam coal 
demand is very strong, and some heavy orders for next year have 
been placed, one being for 200,000 tons to be shipped to Hamburg, 
and the prices paid are fully 2s, per ton above the figures of the 
existing contract. The requirements all round are very pressing. 
Best steam coal cannot well be had under 12s, per ton, f.0.b., but 
123, 6d. is the regular a and 13s, has been paid for next year’s 
delivery. Unscreened bunker coals for early shipment are sold at 
12s, 6d. per ton. 

The Durham Coal Trade Conciliation Board has been re-esta- 
blished, with Sir David Dale, Bart., as chairman, and on Saturday, 
at its first meeting, an advance of 3} per cent. in wages was 

upon, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a comparatively quiet business in pig iron 
warrants this week, but a gradual advance has been taking 
place in prices owing to the heavy consumption in makers’ iron. 
Busi es been done in Scotch warrants from 70s. 104d. to 


Iron and steel are in as animated a condition as last reported. 
A feature of the past fortnight’s trade has been the increasing 
demand for Bessemer and Siemens steels. The recent advance of 
10s, ton, instead of checking orders, has had quite a contrary 
effect, ¢ consumers being anxious to place contracts before a further 
rise takes place, The demand is both for home and foreign 
markets. Buyers at a distance seem even more anxious than those 
at home to lay in heavy stocks. Representatives of American 
firms have been buying very heavily. Canadian houses are also 
coming to England for their requirements. A heavy trade is also 
doing in the best qualities of crucible steel, although here, as in 
other directions, makers complain that they cannot obtain advances 
in prices equal to the cost of production. 

mmense activity at present prevails in the armour-plate, marine 
material, heavy forging, and similar departments. anufacturers 
who make a speciality of the production of ant moulds, heavy 
castings, and t ws report an exceptionally brisk trade both for 
Britain and abroad. 

The foreign trade in unwrought steel during October reached a 
value of £393,118, as compared with £215,214 in October of 1898. 
Every market showed a large increase, even the United S‘ates—a 
fact which proves that the manufacturers of America are unable to 
meet their home demands. In cutlery and hardware there is also 
an increase, although not so great as in steel, the value for the 
month having been £197,185, as compared with £173,443. The 
principal increasing market was the United States, 

The Master Cutler, Mr. R. A. Hadfield, J.P., received on Tues- 
day night, at the Institution of Civil Engineers, a —— Stephen- 
son medal and a Telford premium for the paper which he read last 
March upon ‘‘ Alloys of Iron and Nickel.” is is the second dis- 
tinction of the kind the Master Cutler has had from the Institution 
of Civil Engineers, besides similar honours from the Franklin 
Institute, N.Y., and the French Société d’Encouragement pour 
l'Industrie Nationale, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE position and'prospects of the iron and allied industries of this 
district continue in all res satisfactory and healthy. 

All qualities of pig iron have been advanced in value this week. 
In the early part, No. 3 Cleveland G.M.B. pig iron was obtainable 
at 69s. 9d., but on Tuesday it was raised to 70s., at which figure it 
has since been kept. Cleveland warrants have also improved, as 
much as 70s, 3d. cash being quoted. No. 1 was sold at 71s, 3d., 
No, 4 foundry at 68s, 6d., and grey forge at 67s. There are no 
quotations for mottled and white iron, as it is almost impossible to 
get 
Middlesbrough hematite pig iron continues extremely scarce, 
and the prices are above those of the iron made in other districts, 
but the local consumption is so —_ that producers are not dis- 
= about the competition in other markets. Consumers have 

is week freely paid 80s, per ton for mixed bers, and busi 
has also been done at 80s, 3d. and 80s. 6d. Makers are now quot- 
ing 81s., and are in no hurry to sell at that, more especially for 
forward delivery, because the cost of production is certain to be 
considerably increased, there being a decided upward tendency in 
ge of ore and coke, and wages and railway rates will 

higher next year. Rubio ore has been raised in value 
this Fem and very little can be secured now at 19s. per 
ton, delivered Tees or Tyne ; indeed, 19s. 6d. is the general figure 
asked even for very early delivery, and 20s. is more like the figure 
for next year. Spanish mine-owners, influenced by a rush to buy, 
have taken the opportunity to advance their quotations substan- 
tially, a circumstance which will not suit the books of a good many 
ore merchants, especially London merchants, who have sold heavily 
ahead at prices which cannot, under present circumstances, be 
profitable, and must be less so if the foreign owners continue their 
advances, Seeing prices going so much against them, merchants 
have been rushing to buy ore, and this has helped up the 
advances, 

The ex of pig iron from the Cleveland district this month 
are excellent, ex ing even the “4 ~~ of last month, 
more especially to over-sea ports. Up to Wednesday night the 
quantity exported was 27,653 tons. 

The price this week for heavy steel rails has been put up to £7 
net per ton at works, and steel railway sleepers have been raised 
to £810s, Other manufactured iron and steel prices are very firm 
at the figures which ruled last week, and the tendency is towards 
advance. Both iron and steel ship plates have been steady at 
£7 17s. 6d., less 24 per cent. f.o.t., and steel boiler plates at 
£9 2s. 6d., while iron and steel — angles are at £7 12s, 6d. 
Common iron bars are at £8 5s,, and best bars at £8 15s., less 24 
per ‘tga f.o.t., while puddled iron bars are at £5 10s. net at 
works, 

Handyside and Co., Limited, bridge builders, Derby, have pur- 
chased five acres of the land on the north bank of the Tees, opposite 
Middlesbrough, which is to be opened up for industrial purposes 
by the new line of railway that is — constructed by the North- 
Eastern Railway. Company. Handyside and Co. will establish a 
branch bridge-building establishment when the new line, the 
first sod of which was cut by Sir Lowthian Bell last year, is ready, 
which may be expected to be about July next. 

The death is announced of Mr. William Stafford, engineer to 
Robert Stephenson and Co,, Firth Banks Locomotive Works, 
Newcastle-on-Tyne. 

The death occurred on Wednesday of Mr. James Anderson, 
secretary and commercial manager of the Bowesfield Stee] Works, 
Stockton. He was a native of the Glasgow district, but for many 
years carried on business as an iron merchant at Middlesbrough. 
After being for some time in London, he was appointed to the 
Bowesfield Steel Works when they were reconstructed a few years 


ago. 

The coal trade is in an extraordinarily active condition, sales are 
very heavy, but not enough to satisfy the wants of consumers. 
Inquiries are specially numerous from France, Belgium, and Ger- 
many, where native supplies of coke and coking coal fall far short 
of requirements, and here it is found impossible to satisfy all who 
would buy. OrderS offering are not only numerous but for large 
—- and many consumers and merchants would buy for 

elivery over the whole of next year, and they would give about 
the prices that are being asked for prompt deliveries, Among 


the inquiries reported this week was one for 100,000 tons of 
coking coal for 


to Holland, The price of coking coal has 


71s. 104d. cash, and 71s. to 72s, 24d. one month. Cleveland 
warrants have sold in small quantity from 69s, 6d. to 69s. 10d. 
cash, and from 69s. 10d. to 70s, 6d. one month. The transactions 
in Cumberland hematite warrants have varied from 76s. 8d. to 
78s. 3d. cash and 77s, to 78s, 8d. one month, 

The shipping demand for pig iron is not very large in this dis- 
trict, but the heavy deliveries in the North of England during the 
last few weeks have tended indirectly to strengthen this market. 

The prices of Scotch makers’ iron are in a number of cases higher 
by 6d. to 1s., and several brands are not quoted at all, on account 
of their scarcity. Govan, f.o.b, at Glasgow, No. 1, is quoted 
72s, 6d.; No. 8, 72s.; Carnbroe and Wishaw, Nos, 1, 77s. 6d.; 
Nos. 3, 74s.; Clyde, No. 1, 82s. 6d.; No, 3, 77s. 6d.; Gartsherrie 
and Calder, Nos. 1, 83s. 6d.; Nos. 3, 78s.; Summerlee, No, 1, 84s.; 
No. 3, 78s. 6d.; Coltness, No, 1, 88s.; No. 3, 78s. 6d.; Glengarnock 
at Ardrossan, No. 1, 81s. 6d.; No. 3, 76s.; Eglinton at Ardrossan 
or Troon and at Nos. 1, 78s, 6d.; Nos. 3, 76s.; 
Shotts at Leith, No. 1, 83s. 6d.; No. 3, 78s. 6d. ; Carron at Grange- 
mouth, No. 1, not quoted ; No, 3, 78s. per ton. 

The demand for Scotch pig iron continues very pressing, and the 
current output is not sufficient to meet it, so that larger drafts 
have to be made upon stocks. The stock in Connal and Co,’s 
stores shows a decrease for this week of 3290 tons, bringing down 
the total stock to 276,415 tons, or 40,100 tons less than at the 
of the year. 

ere are 82 furnaces in blast in Scotland, compared with 83 in 
the preceding week, and 81 in the corresponding week of last year. 
Of the total 40 are producing ordinary, 31 hematite, and four 
basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4407 tons, compared with 4230 in the cor: nding 
week of last year. There was despatched to Canada 500 tons, 
South America 100, India 27, France 190, Italy 79, Germany 465, 
Holland 1325, Belgium 10, China and Japan 50, other countries 315 ; 
the coastwise shipments being 1346, compared wtth 1362 in the 
corresponding week of last year. 

The finished iron trade is very well employed in ail its depart- 
ments. The output of material is on an extensive scale, and prices 
are firm. Makers are having the costs of production materially 
raised by the advances in pig iron and in the price of fuel. The 
situation in this respect is not a little em ing, and unless 
raw materials cheapen, it is thought they will eventually check 
the inflow of orders. 

The steel trade is busy, there being no abatement, as far as can 
be ascertained, in the general activity, The steel makers are 
having to pay very high rates for pig iron. The price of Scotch- 
made hematite, the entire output of which—the output of 
thirty-eight furnaces—is presently consumed in Scotland, has again 
been raised ls, per ton, and merchants are quoting 83s, 6d. for 
delivery in railway trucks at the steel works, 

The engineering and ironfounding trades are very busy. Loco- 
motive engineers have heavy orders on hand, among which are a 
large number of locomotives for the Cape, which are being pushed 
forward as fast as possible. Marine engineers and boilermakers 
are actively employed. Important extensions have been made in 
the foundry trades, particularly in the Falkirk district, where an 
enormous output of hardware goods now takes place, and is con- 
stantly increasing. A large business is also being done in sanitary 
appliances in the Glasgow district. 

e coal trade is very active, and prices are firmer all round. 
Some coalmasters have issued fresh lists this week quoting further 
advances of 3d. to 6d. per ton, The demand for home consump- 
tion at the iron and steel works is very heavy, and rates have been 
advancing at the pits and also for delivery at the works. The 
prices f.o.b. at Glasgow are, for main coal, 9s. 6d. to 9s, 9d.; steam 
10s. 6d.; ell, 103. 6d. to 11s.; — 10s, 9d. to 11s, per ton. Loud 
complaints are now being made that the railway companies are 
not affording sufficient facilities for the transport of coals. It has 
been no uncoramon thing lately for pits to be temporarily stopped 
for want of wagons. e shipments in the past week show a con- 
siderable decrease, but this is largely, if not entirely due to the 
very stormy weather. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

As stated in my late despatch last week, the strike of engine- 
men and fitters colla all along the line. There was no 
organisation amongst the strikers, and no funds to fall back upon. 
In addition, from the first the colliers deprecated the movement, 
The steady middle-aged section want no labour struggle, for the 
effects of the strike are not cleared away, and substantial portions 
of trademen’s debts remain unpaid. In the western district there 
are still disputes at a few of the collieries. Amongst others the 
Garngoch pitmen have been withdrawn. Swansea coal exports 
have been affected by the lessened output from several collieries, 
and were about ten thousand tons below late averages. At the 
Broad Oak Colliery, Longhor, the strike has now lasted nineteen 
weeks, and many of the men have left the neighbourhood. At 
Park Slip, Tondu, notices have been put in, This is one of North’s 
Navigation pits. The dispute is principally the vexed question of 
collieries generally, particularly new ones—the price of working a 
newseam. This was the big fight at Cilfynydd, one party stating 
that it was the 4ft., another the 6ft., and to this day experts are 
found who believe that it was a case of the ‘‘ wash out” of the 4ft. 

With respect to the enginemen, the settlement arrived at has 
been one reflecting highly on the management generally, The 
concessions have been liberal. The various advances secured by 
the several branches of workmen vary from 2d. to 10d. per day, 
Where the systems of twelve hours’ continuous working was in 
practice, the employers conceded a day off every two weeks as a 
relief. In the case of the Castle and Crown pits, Cyfarthfa, wind- 
ing men have their hours reduced from twelve hours to eight 
per day. At the Rhymney Collieries the enginemen are 
advanced from 4s, to 4s, 4d. per day, stokers from 3s. 1d. to 3s, 4d., 
feeders 3s, 4d. to 3s, 7d., fitters 3s. 4d. to 3s. 6d., others 3s, 6d. 
to 3s. 8d., pampmen 3s, 4d. to 3s. 7d. Fanand haulage men of 
Pontlottyn, pumpmen of New Duffryn postponed. A wise resolu- 
tion has been carried to form a joint board of employers and 
enginemen to adjust future grievances, so that no large or small 
se rode men shall be able to bring about a congestion of output 
an 

The coal prophets say coal will be £1 per ton before Christmas. 
Prices are evidently stiffening, and the demand increasing, For 


urther discussed on 'Change that an Admiralty order fy It vag 
tons, for which Welsh tenders were asked, has gone North 50,000 
there being easier. If in the present emergency chea; 
should be used, and trouble and breakdown occur ug! Pc 
mer crop up in the future. — should, of course ¥ Weston 
an I should not have referred tit 
for a statement made in a provincial contemporary, “that it but 
urpose, might be obtained 
13s., and this, compared with Welsh coal-owners’ Prices of 1g. 


Mid-week on ’Change, Cardiff, presented an ani 
curiously enough prices for prompt shipment vo but 
was stated that best steam was to be had for 1s, 6d, pers t 
than last week. This, however, must be regarded as vi leg 
ceptional and temporary, the storms having kept back a onal ee 
of tonnage. This and the rumoured transference of naval dea 
orders to the North are regarded as the causes, and in a da: 

two may cease to have weight. Closing prices at present ao.” 
follows :—Best steam, 17s, to 17s. 6d.; seconds, lis, 9q rah 
drys, 15s. 6d. to 163,; best Monmouthshire, to 
seconds, 13s. 6d. to 14s., Cardiff shipment ; best steam sma’ 
93, 6d. to 93. 9d.; seconds, 8s. to 8s. 6d.; best house coal lis, 

16s.; No. 3 Rhondda 15s. 6d. to 16s.; brush, 13s. to 13s, 6...” 
Ile.’ to Ils, 6d.; No, 2 Rhondda, 135, 6d.’ to 14s, through 

wansea prices: Anthracite, . to 15s. 6d.; secon 

to 14s. ; ordinary, lls. to lls. 6d.; small rubbly cal * a 
to 6s. 3d.; steam 14s, to 17s.; seconds, 12s. to 13s. 6d.; bunkers, is, 
small, 8s, 6d. to 9s. House coals according to arrangement,” 

Alliron and steel works are busy. Pig iron has been fluctuating 
On ’Change, Swansea, mid-week it was stated that Scotch Was 64, 
better, Middlesbrough 7}d., hematite 9d. Last week was 4, 
largest clearance of stocks this year. There is no falling off in the 
demand in any one branch, and the only trouble is in clear; af 
arrears. In finished iron and steel there has been an advance of 
5s, = See bars, and 10s, in rails, The tendency is clearly 
upward. 

Latest iron and steel prices, Swansea, are as follows :—(! 
pig iron warrants, 7ls., 71s. 2d., 71s. 14d. cash ; Middlesbrough 
No, 3, 69s. 74d.; other numbersin proportion. Hematite Warrants, 
77s, 1d., 77s. 4d., 77s. 2d., for mixed numbers f.o.b. Cumberland 
rma | to brand; Welsh hematites, 1, 2, 3, 82s, 6d.; Wokh 
bars, £8 15s. to £9 ; angles, &c., at usual extras, Sheets, iron and 
steel, £9 15s, to £10, Steel rails, heavy, £7 to £7 lbs; light 
£8 7s. 6d. to £9; sleepers at usual extras. Bessemer steel ih 

late bars, £6 10s.; Siemens best, £6 123. 6d.  Tin-plates: 
oer steel cokes, 15s. 3d. to 15s. 6d.; Siemens, 15s, 6d, to 
15s. 9d.; ternes per double box, 28 by 20C., 27s., 28s,, to 32: 
best charcoal, 15s. 6d., 15s. 9d., to 16s, 6d.; big sheets for gal. 
6ft. by 3ft. by 30 G. per ton f.o.t., £12 10s. to £13 
finished black plate, £12 to £12 10s. Canadas, £10 to £10 2s, 64: 
block tin, £138 12s, 6d. to £137 12s. 6d. Spelter, £21 15s, Lead 
£17 10s. Copper: Chili bars, £74 10s. to £74 7s. 6d. Silver, pet 
ounce, 267d. 

Over 100,000 boxes of tin were shipped from Swansea last week, 
and close upon 74,000 brought into stock, which now consists of 
170,000 boxes. This week a meeting of the Conciliation Boar 
will be held, when due consideration is to be given to the few 
matters of dispute now ———-. 

The strike amongst the moulders in the Briton Ferry district 
has been settled by an advance of 3s. per week, and a further ad. 
vance of 1s, with the new year. This will level up their wages tp 
36s. per week. The dispute with the patternmakers has not yet 
been adjusted. Neath and Port Talbot men have followed suit, 
The Aberavon men are also expected to = way, offers havi 
been made from 2s, to 4s, by ape is ook itis pont 
that the moulders of Bridgend and Llanelly district are prepari 
to hand in notices, their wages being, so it is querted, te pe 
week below the Swansea district. 

This week the Newport Corporation will decide upon their electric 
Fags and traction scheme, and the new transporter bridge over 
the Usk. The Parliamentary Committee report an interview with 
M. Arnodin, the French engineer and patentee. The agreement 
with him provides for the payment of ob is, r diem, and outf- 
pocket expenses for his evidence before Parliament ; £200 for his 
production of plans and estimates ; for his services as engineer, 
© per cent. on his estimate of £64,000, the £200 to be included, 
and £3000 for his patent rights. The Council have called in Mr, 
Horace F. Parshall, the electric traction engineer, who has 
reported that the site of the present electric lighting station 
cannot be utilised for a tramway traction station wit impairi 
its efficiency, and recommends another site. His estimate of cost 
is £91,480, or if armoured cables are simply used, £85,030, The 
decision is expected to be made this week. Ground was “‘ opened” 
at Merthyr last week for the electric traction scheme, beginning 
south of Cefn Coed bridge. 

Cwmbwrla Works, which have been idle for two years, are re 
starting. The steel mill at Millbrook is now at work, ingots being 
brought from Duffryn and rolled into bars. 

Patent fuel is in good demand, and large stocks are being seut 
to Alexandria. Swansea exports last week exceeded 8000 tons 
oa makers are quoting 15s, 6d. best brands ; Swansea, 13s, to 

s, 6d. 

There is no falling off in supplies of coke. All are busy—Rhyu- 
ney, Tredegar, Cyfarthfa, Dowlais, the Rhondda, Gilfach Main— 
and a fine uniform quality is being produced, Cardiff prices:— 
24s, to 25s.; furnace, foundry, 28s, to 32s, Swansea :—Foundry, 
25s. to 27s, 6d. Pitwood unchanged. Numerous cargoes have 
come in this week, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
STEAM coal is in op request, but there is rather a scarcity 
tonnage. House coal in pe demand, and prices have advanced, 
Steel and iron works are fully employed, and wen have advanced 
for rails and bars, Copper is better than last week, but tin § 
easier, Exports for week ending November 4th were :—Coal: 
Foreign, 48,701 tons; and coastwise, 14,791 tons. Imports for 
week ending November 7th were :—Iron ore, 16,350 tons; ma 
ganese, = tons ; pig 1640 loads ; one 
‘o of pitprops, two of sleepers, an ree of deals. 

"Coal : Best stes pond: 6a 


dock soreedings 9s, to 93. 3d.; colliery small, 8s, 6d. to 8s. m 
smiths’ coal, 10s, Pig iron: Scotch warrants, 71s. 9d.; hematl 


15s. 6d.; Siemens—coke finish—l5s. 6d. to 15s, 9d. Pit ie 
18s, London Exchange Telegram: Copper, £74 10s.; Straits ™ 
£138 15s, Freights, firm. 


TRADE AND BUSINESS ANNOUNCEMENTS.—Niblett and Suther 
land, electrical engineers, have taken Mr. E. Marcusor i 
partnership and will henceforth trade under the style of Nib 
Sutherland, and Marcuson at their old address, 61, Chandos- ss 
Strand.—Alfred Williams and Artesian well engineers* 
windmill manufacturers, have removed from 39, Great ted at 

» to r and more convenient premises situa 


E.C., 

A n Works, 814, Old Ford-road, Bow, E,—Graham, ? 
and Co,, Limited, have the contract for the elevating 
conveying machinery for the York-street Gasworks, Leeds. 


Ov, 10, 1999 
| some part of this the war is answerable. Itw 
Cardi, that coal cargoes have been 
Jape, ani e line of transport servi 
| q 
| 
| 
— — 
warrants, 78s. ld. f.o.b, Cumberland ; iddlesbrough, 
70s. 3d. ae Iron ore: Rubio, 18s. to 18s. 6d.; Tafna, 16s, 64. 4 
to 17s, Steel: Rails—heavy sections—£7 to £7 lbs.; light do, 7 
£8 17s, 6d. to £9 f.o.b.; Bessemer steel tin-plate bars, £6 10s. : 
Siemens steel tin-plate bars, £6 12s, 6d., all delivered in the 3 


and it 


THE ENGINEER 


NOTES FROM GERMANY. 


(From our own Correspondent.) 


coming in from the iron markets 

| the same as in previous 
~*~. the position of prices has not altered, but 
he: tendency generally is towards figures, 

‘> iron remains in strong request, but is exceed- 
Pig} scarce. Manufacturers of iron are over- 
ing] th orders, and many of them are so 
whe med with or 
full of work for months to come, tbat they find it 
at of their power to oblige even old enstomers, In 
Silesia, merchant iron, though in active request, 
not shown a further — tendency, the 
, generally, having been during the past 
few weeks remarkably steady. Silesian export 
in nearly all sorts of iron and steel, raw as well 
ts finisbed, is, on the whole, of a moderate 
description. 

Quotations during the week that is now 
have been, for German foundry pig No. 1, M. 94 
4095; No. 3, M. 90; white forge pig, M. 76 to 
78; basic, M. 86; German Bessemer, M. 93 ; 

jegeleisen, M. 84 to 85; Luxemburg foundry 
spl ‘M. 82 to 85; good merchant som, M. 210 to 
By: the same in basic, M. 190 to 195 ; angles, 
M, 190 to 195; girders, M. 145 to 150; sheets, 
M, 230 to 240 ; the same in basic, M. 200 to 220 ; 
heavy plates for boiler-making purposes, M, 260, 
M 365, and M. 275, acco’ = to 
Giemens-Martin plates No. 1, M. 210 to 220; 
Bessemer rails, M. 145 to 150 ; the same, inferior 
quality, M. 135; light section rails, M. 145 to 
155, all per ton, free at works, 

At a recent tendering for axles for the Belgian 
State Railways, German firms have been fairly 
successful, Krupp, in Essen — orders for 
six arched axles at 37f. per 160 ilos., and seventy 
axles at 192f. to 200f. per 100 kilos., while the 
Gussstahl Werk Witten secured a arched 
axles at 137f. to 174f. per 100 kilos., against 
g4'50f, and 297°75f., which were asked by 
Cockerill, in Seraing. 

The gold medal has been awarded to the firm 
R, Wolff, Magdeburg-Backau, for traction engines 
exhibited at an jagricultural show that has just 
been closed in St, Petersburg. 

The Rheinisch-Westfilische Zeitung gives the 
following statistic figures of the German foreign 
trade in iron and steel during the first nine 
months of present year:—A marked increase 
appears to have taken place in the import of iron 
and iron manufactured goods, 695,858 t. having 
been imported this year, against 372,929 t. during 
the same period last year, while 404,540 t. were 
imported during the same months in 1897. In- 
crease this year is, oman: 64 per cent. 
Export in iron and steel was 1,152,833 t. this 
year, against 1,231,993 t. in 1898 and 1,009,115 t, 
in 1897, As regards the different sorts of iron, 
imports were, scrap iron, 49,109 t. this year, 
against 14,109 t. in 1898, and 27,874 t. in 1897 ; 
exports, 40,167 t., against 69,108 t, and 23,940 t. 

ig iron, import, 438,712 t. this year, against 
279,577 t. last year, and 299,834 t. in 1897, 
America, which had sent 16,623 t. to Germany 
in the first nine months last year, exported 
24,237 t. pig iron this year. In spite of 
a heavy inland consumption, German export 
in pig iron was about the same this year 
as in the year before, viz., 137,394 t., against 
133,499 t, while during the same period in 1897 
only 60,062 t. were exported. Belgium was the 
chief consumer, buying 77,630 t., then came 
France with 25,955 t.; to both these countries 
77,518 t., and 23,781 t. were exported in the first 
three quarters of the two preceding years. Import 
in angles was 379 t., against 136 t. in 1898 and 
983 t, in 1897 ; export in the same article was 
169,633 t., against 159,957 t. and 127,915 t. in the 
two preceding years. Import in sleepers, fish- 
plates, &c., was 381 t. this yoar, against 65 t. last 
year and 137t. in 1897 ; export was 20,545 t., 
against 25,555 t. and 24,864 +t. Import in rails 
was 1220 t. during the first nine months of 
present year, against 258 t. last year and 723 
in 1897 ; while export duri @ same period 
was 81,157 t. this year, 90,163 t. last year, and 
73,191 t. in 1897 ; 15,866 t.’ of this year’s export 
in rails went to England, 11,045 t. to Holland, 
and 10,434 t, to Dutch India. Import in malle- 
able iron bars was 28,818 t. this year, against 
18,688 t. in 1898 and 20,796 t. in 1897 ; export 
amounted on 151,570 t., against 204,370 t. in 1898 
and 177,439 t, in 1897. Import in blooms and 
ingots was 1066 t., against 1083 t. and 646 t., 
while export was 18,607 t., against 27,757 t. and 
28,682 t. Import in plates and sheets was 1898 t., 
against 1238 t, and 2142 t. in the two preceding 
years ; export was 116,990t., i 14,871 t. 
and 94,156 t. Import in polished, varnished, &c., 
Plates was 3967 t., against 2850 t. and 3670 t., 
while export in the same was 5795 t., against 
4613 t, and 5117 t, Import in tin sheets, princi- 
pally from England, was 18,060 t. for the first 
nine months this year, against 7136 t. last year 
and 9132 t, for the same period in 1897 ; export 
was 92t, this year, 125+. in 1898, and 209 t. in 
1897, Import'in iron wire, raw, 5231 t. this year, 
4537 t. in 1898, and 3503 t. in 1897; 3326 t. of 

ort was 72, is year, t. last year, 
77 970 1807. Tn and copes 
Wire 1076 t. were imported, against 817 t. last 
Year, and 506 t. in 1897, while export was 48,449 t, 
for this year, 71,578 t. last year, and 63,087 t. in 
1897, Import in castings was 20,057 t. this year, 
1 last year, and 6154 t. in 1897 ; export, 
24,212 t., 21,904 t., and 19,750 t, Import in 
95 es and bridge-building material was 852 t., 

t., and 43 t.; export being 5097 t., 4285 t., 


t, Wire rope, im rt, 
t.; export, 208 t., 1673 t, Railway 
tires, wheels, import, 2388 t., 2585 t., 
export, 30,486 24,043 t., 21,600 
he is year’s export going to Italy and 
t. to Holland, while t. were exported 
the United States. Pieces of ordnance, ex- 
7 249 t., against 70 t. last Fay and 454 t. in 
Iron tubes, 5,343 t., against 
L t. and 7691 t., 6692 t. of this year’s import 
Bae from America; export in tubes was 
77 ty 21,862 Bicycles, impo 
bap 730 t., 450 t.; export, 1334 ¢., 1325 t., an 
682 Needles, export, 767 t. this year, against 
last year and 796 t. in 1897, 410 t. having 
year been sent to China, 
During the week demand and inquiry have been 


59 t., 126 t., and | 4th 
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fairly regular on the Austro-Hungarian market, 
Quotations are pretty stiff generally. The Car- 
niolan Industrial Company is reported to have 
secured contracts of considerable weight for iron 
wire for the Levant and for India, Austro- 
Hungarian import in raw and scrap iron durii 
the first nine months of present year was in 1 
kilos., 965,462, against 1,264,679 during the same 
period last year ; export in raw and in scrap iron 
was 141,701, against 96,205 last year ; in ingots, 
bars, and rails import was 62,628 this year, against 
152,779 last year; export, 280,572, against 
137,210 last year ; in plates and sheets, import 
20,469, against 68,381; export 52,076, against 
24,181 last year; in wire and hardware, import 
175,847, against 235,564 last year; export 
209,055, against 170,813 last year. 

Nothing new or of rg importance can be 
reported concerning the Belgian iron trade, all 
branches remaining briskly engaged. Quotations 
are very firm. 

The French iron industries have likewise been 
— active during the week, and there is a bright 
and healthy tone in all departments, 


AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, November 3rd. 

THE steel trade has not got over the excitement 
caused by the heavy demand for steel rails 
during the past few days. The demand came 
like a hurricane, although it was expected by rail 
makers, and has been the result of considerable 
negotiating during the past few weeks. Negotia- 
tions are now in — for about another quarter 
million tons of rails, which will probably be 
placed in a short time. As stated upon Car 
ne quotations will be advanced in a short 
time, Other branches of the iron trade are some- 
what unsettled by the action of the railway 
managers, and it is probable that slightly higher 

uotations will take place on bar iron, bar steel, 
skelp plate, structural material, as well as on 
sheet iron, although sheet iron has shown slight 
weakness during the past few days, All ironand 
steel capacity is badly oversold, and the pressure 
of outsiders to secure acceptance of contracts 
isas greatasever. No. 1 foundry iron ranges from 
23 dols, to 24 dols.; forge, 20 dols, to 20.50 dols, 
Cast iron Pipe is selling in large quantities from 
28 dols. to 30 dols. Pipe and tube mills are over- 
sold, and the orders for the past week or ten 
days foot up to nearly 100,000 tons. In the 
Connellsville region 19,169 coke ovens are at 
work. Foundry coke is 3 dols.; furnace coke, 
2.75 dols, Present demand is the heaviest ever 
known, The rumours concerning lowering 
prices in iron and steel are being very closely 
watched, but there seems to be no good 


ge for any such anticipation. Copper 
as weakened slightly because of enormous 
roduction and newly - uncovered deposits, 


ut these deposits will not be marketed soon 
enough to affect quotations this year. The 
railroad companies are leading the way this 
autumn, and it is probable that their require- 
ments will continue throughout the coming year, 
and be a powerful factor in determining prices 
for a year or two to come, Car builders are so 
busy that they have been obliged to sefuse 
some very attractive offers, 


LAUNCHES AND TRIAL TRIPS. 


CavcasIAN, petroleum steamer ; built by, Sir 
James Laing and Sons, Limited; to the order 
of, Lane and Macandrew; dimensions, 365ft., 
49ft. 6in., 30ft. 5in.; to carry, 6000 tons; engines, 
triple-expansion, 25}in., 42in., 69in., by 45in. 
stroke, pressure 1801b.; constructed by, George 
Clark, Limited ; launch, October 4th. 

Dacia, steel screw steamer; built by, C. 8. 
Swan and Hunter, Limited ; to the order of, A. 
C. de Freitas and Co., of Hamburg ; dimensions, 
346ft., 48ft., 34ft. 94in.; engines, triple-expan- 
sion, 24in., 39in., 66in., 7 45in. stroke, pressure 
1801b.; constructed by, T, Richardson and Sons; 
launch, October 4th, 

ALMA ; built by, The Laxevaags Engineering 
and Shipbuilding Company, of Bergen; to the 
order of, D. W. Ellerhusen, Esq., of Bergen; 
dimensions, 235ft., 32ft., 15ft. 8in.; 1032 tons 
gross register; engines, triple -expansion, 580 
indicated horse - power; constructed by, the 
builders ; trial trip, October 26th ; 104 knots. 

HILLGLEN, spar-deck steamer; built by, the 
Northumberland Shipbuilding Company, Limited ; 
to the order of, Hugh Evans and Co., of Liver- 
pool; dimensions, 350ft., 48ft., 30ft.; engines, 
triple - expansion, 2000 indicated horse - power, 

ressure 1801b.; constructed by, the Wallsend 
Engineering Company, Limited; tri 
trip, October 31st ; 13 knots. 

WEARSIDE, side-ballast tank steamer; built 
by, Wm. Gray and Co., Limited; to the order 
of, J. and E. Kish, of Sunderland ; dimensions, 
350ft., 51ft., 27ft. deep ; to carry, 6200 tons dead- 
weight ; engines, triple-expansion, 25}in., 40}in., 
67in., by 45in. stroke, pressure 1601b.; constructed 
by, the builders ; trial trip, November 2nd ; 104 
knots, 

BEGONIA, steel screw spar-deck steamer ; built 
by, the Tyne Iron Shipbuildi Company, 
Limited ; to the order of, the Stag Line ; dimen- 
sions, 345ft., 46ft., 27ft. 2in.; engines, triple-ex- 
pansion, 23in., 384in., 64in., by 42in, stroke ; 
constructed by, the North-Eastern Marine Engi- 
neering Company, Limited ; launch, November 


FurL Economy oF ENGINES used in electric 
railway power stations recently formed the 
subject of a paper read before an American asso- 
ciation by Professor R. C. Carpenter, of Cornell 
University. The paper analyses the results of 
thirty-five tests made during the past eight years 
by advanced students of the university. It 
appears that the steam consumption per indi- 
cated horse-power per hour varied from 34°3 lb. 
to 14°5lb, The best result obtained was from 
a Corliss compound —— engine, the 
ave of tests of which showed 18°2 1b, of steam 
and 2°361b. of coal _ indicated horse-power 
per hour, while with the best load only 15 lb. of 


steam are said to haye been consumed, 


trial | 21,494. Mai Pouca F. 


THE PATENT JOURNAL. 
Condensed from “The Iiustrated Offcial Journal of 


Application for Letters Patent. 


name address communicating party are 
printed in italics. 


27th October, 1899. 


21,431. PHotograpuic Apparatus, J. P. Lea, Colwall- 
stone, Herefordshire. 
21,482. DecornatiIna Woop by Burnine, A. Koch, 


mdon, 
21,438. of Suips, G. W. Tarver, 
water, Sussex. 
21,484. Heat-gconomisinc Five L. B. Brunton, 
East Twickenham, Middlesex. 
21,435. Cycigs, R. C. Williams, London. 


21,516. Pins, H. Roberts, London. 
21,517. CotLapsiBLe Box, J. Broady and T. Small, 


London. 
21,518, Pressinc Trovssers, R. A. Smith, London. 


28th October, 1899. 


21,519. BaGaTELLE Games, C. H. Muller, London. 

21,520. BaGaTELLE Games, C. H. Muller, London. 

21,521. BaGATELLE G C. H. Muller, London. 

21,522. Parts of CycLe J. B. Brooks 
and J. Holt, Birmingham. 

21,523. Secusinc Couiargs, J. Anderson, Glasgow. 

21,524. Suips’ Compasses, H. Pearce, Manchester. 

21,525. CasTINe CURVED STEREOTYPE P Lats, 
Smith, Stockport. 

21,526. Lirs Guarp for Tram Enotngs, J. A. Guy and 
F. H. Bentham, Bradford. 

21,527. Stups for Carryine BotrLe-wasHIne Trays, 
T. Hill, Hull. 

21,528. Heck Frames, H. Smith, Sheffield. 

21,529. Sapp.gs for Bicycies, A. Greene, South- 


21,436. Muugs, R. Taylor, M: 
21,487. Bortnc Macuryegs for Rovk and Coat, C. Wal- 
ton, Sheffield. 
21,438. Wririne Macuivygs, H. Stainsby and A. Wayne, 
Birming xa C A. Male and J. Hodgso 
21,439, FLUSHING CISTERNS, and J. m, 
Heswall, Cheshire. 

21,440. PuncToRE-REPAIRING OutriT, T. Rowley, Man- 
chester, 

21,441. SypHon Cisrerns, D. Millar, 


21,442, CaLcuLaTING D. Cahill, Glasgow. 
21,443. VeLocipgpgs, F. and C. H. Smith, Birming- 


21,444. Braxegs for Cycies, J. M. Vaughan, Bristol. 

21,445. SwitcH-opeRaTiInG Apparatus, T. H. Parker, 
Wolverhampton. 

21,446. Suspenpers for Hats and Caps, 8. Hall, Man- 
chester. 


21,447. Formina ARMATURE CoIzs, T. H. Parker, Wol- 
verhampton. 
21,448. Moron Roap VeLocipzpss, G. J. C. Parker, 
Bradford. 
21,449. Corrin Hanpxg, C. Darrah, jun., and A. Smith, 
anchester. 


21,450. CLUTCHES, J. 8. Irving, Coventry. 
21,451. Device for Puriryinc Water, L. Gathmann, 


mdon. 

21,452. Device for Srgriuisinc Water, L. Gathmann, 
London. 

21,453. Fire-gscarg, W. O. Abbot, J. F. Young, and 

H. 8. Evans, London. 

Sirrers, A. Charlesworth, Man- 


chester. 
21,455. Raisinc Water, A. D. Morey, Kingston-on- 
Thames. 
ne Lasts, H. Waters, Kingston-on- 
es, 
Gas Lamps for Licut1nc Streets, J. Jackson, 
21,458. ScorinG for Games, H. H. Spowers, 
London. 
21,459. Ssow Carps, C. Batty and J. Soulsby, 
London. 
21,460. Cuimngy Pots, E. Harvey, Newcastle - on- 


Tyne. 

21,461. Hanpcurr, J. Palmer, jun., and Co.—(/. 
Oppenheimer, Burma. 

Hotpixe Starr Rops in Position, T. Drew, 

ndaon. 

21,463. PotisHine Paste, H. Scott, Dundes. 

21,464. movisc H. Courteen, 
Devizes. 

21,465. Stgam Generators, H. Courteen, Devizes. 

21,466. Mouse Trap, J. Hurrell and G. Sturgeon, 


lasgow. 
— Envevorpgs, A. H. Allen.—(C. W. Allen, United 


21,468. Cornice Enns, T. F. 
Matthews, London. 

21,469. Back-PEDAL RatcHEt, H. Williams, London. 

21,470. Cuarcinc Motor CaRrriaGes, A. Miihlberg, 
London. 

21,471. Woop Potisu, C. J. Wicks, London. 

Drivine Gear for VeLocipgpgs, C. I. Faulkner, 

mdon. 

21,473. Frames for VeLoctrepss, G. L. Morris, London. 

21,474. Macuines, A. J. Boult.—(D. 
Roche, United States.) 

21,475. Cycizs, R. Diamente, London. 

21,476. Exrractinc Merats from Orgs, J. B. de 
Alzugaray, London. 

21,477. for Drivinc of 
J. J. H. Sturmey, Coventry. 

21,478. Stgam GENERATORS, R W. Jacobs, Kingston- 
on-Thames. 

21,479. Hovusss, A. Womersley, London. 

21,480. Prismatic Brnocutars, J. Aitchison, London. 

21,481. SELF-FASTENING ScaRrF-Pins, A. Potts, London. 

21,482. Loosk Fronts and P. Jones, 
London. 

21,483. Bakers’ Pees, W. H. Best, London. 

Propvucine a A. J. L. af Forselles, 

ndon. 

21,485. Apparatus for Parser to 
Macuings, H. H. Lake.—(The Standard Machinery 
Company, United States.) 

21,486. MancLine Macuings, A. Kreuter, London. 

21,487. STITCH-SEPARATING MECHANISM for MACHINES, 
H. H. Lake.—(F. W. Whitcher and H. C. Peters, United 

tes. 


21,488. Macuines for Dyginc Yarns, L. Weldon, 
London. 

21,489. MacHINEs used in Dygine Yarns, L. Weldon, 


Lond 


ndon. 

21,490. Bzarinos for Revo.vixc Rops, R. T. Preston, 
London. 

Buitpines, 8. J. and H. E. Norton, 


ndon, 
21,492. for VessExs, C. R. Emrich, London. 
21,498, for F. J. Brazier, London. 
‘ASTENER, W. E. Griffin, London. 
21,495. Brakes of Venicies, W. F. McDermid and H. 
C. Trigg, London. 
21,496. Dye-sturrs, O. Imray.—{The Farbuerke 
vormals Meister, Lucius, and Briining, Germany.) 
21,497. Regine Wire, O. Imray.—(W. Garrett and J. 
C. Cromeell, United States. 
21,498. J. A. Fleming, 


London. 
21,499. Siyxs for Domestic Purposss, J. Smith, 
London. 
21,500. Prorgctinc Trans, H. J.-B. F. Dubouloz. 
London. 
21,501. Baxine J. B. Hatmaker.—{J. A. Just, 
United States ) 
J. R. Hatmaker.—(J. A. Just, United 
8. 
21,508. Lamps, O. C. J. Hallum and W. M. Calderwood, 
lanchester. 
21,504, Typewriters, M. Soblik, London. 
21,505. Corntiss Enoings, W. F. Bradbury and D. E. 
Washington, London. 
21,506. BinpgR for Pargrs or Documents, H. E. Dade, 
mdon. 
21,507. J. F., and A. Edwards and 
a fo. 
21 508. Printixa Press, G. E. Bouvet and E. A. Fix, 
on. 
21,509. Propucine Exectricity, L. de Montgomery, 
mdon. 
21,510. Cameras, &c., M. Nieéll, 
mdon. 
21,511. Lame SHapgs, J. Hatton and T. H. Brough, 
London. 
21,512. Drivinc MecuanisM for Cycugs, J. Schneeweis, 
London. 
21,513. Ratway Switch MecuanisM, A. M, Threewits, 
London. 


21,514, Drawine Stats, R. E. Fraser, Edinburgh. 
21,515. Box for Treatinc PuotocraPHic R. 
E Edinburgh. 


21,530. EXTENSIBLE Lappe, A. Barr, Glasgow. 
21,531. Sappigs, J. B. Brooks and J. Holt, Birming- 
ham 


21,532. TAPERS, J. W. Kaye, Bradford. 
21,538. WasHING GOLD Uxzgs, A. R. Wojciechowski, 


mdon. 
21,534. WasHING Macuinery, W. Warner, Notting- 
21,585. Brains, W. Schiess and O. Pick, Barmen, Ger- 
many. 
21,536. Supports for Bicycizs, C. Sellschopp, South- 


ampton. 

21,537. STEELYARDs for Apparatus, W. E. 
Hipkins, Birmingham. 

21,538. Pygumatic for F. M. Groves, 
Shrewsbury. 

Bars for Cycies, T. T. Rees, Liver- 


pool, 

21,540. Trouser Currs, J. M. Martin, Glasgow. 

21,541. Drawine Frames, W. Beesley and W. Smith, 
Manchester. 

21,542. Potytonic 8. R. 
Bottone, Wallington, Surrey. 

21,548. Dynamo 8. Bottone, Wallington, 


Surrey. 

21,544. CvcLe Braxgs, W. Billing, Birmingham. 

21,545. Papgm Fasteners, A. and L. Myers and G. 
Daw, Birmingham 

21,546. Packine for Eaos, C. M. Franzke, Berlin. 

21,547. MaRINE LIFE-PRESERVER, J. Barton, Mether- 
ingham, Lincoln. 

21,548. Eaa-tones, W. A. Bristow, London. 

21,549. PRePaRATION of Lecumxs, E. D. Bell and J. 
Ablett, London. 

21,550. StzaM J. Missong, London. 

21,551. AMUSEMENT Apparatus, F. H. Urry, London. 

21,552. Corrins, J. W. Claughton and The Claughton 
Patent Box Company, Ltd., London. 

21,553. Aquatic KounDaBouts, E. Bush, London: 

21,554. SIGNALLING AppaRaTus, F. E. Applegate, 


Ww. 
21,555. Fixine Postrace Stamps, I. Kaufmann, 
Lond 


on. 
21,556. Naw Inpico CoLounine Marrer, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 


many.) 

21,557. Cuutcnes for Brakes of Cycizs, J. Watson, 
London. 

21,558, Borers, A. J. Boult.—(G. Skaruppe, Ger- 
Many. 

Borr.e-FILLIxc Macuings, M. Kemmerich, 


London. 

21,560. Pratens for Printinc Pressgs, T. D. Oakley, 
London. 

21,561. Automatic Sarety BLockine Apparatus, J. 
Sacek and J. J. Bachmayr, London. 

21,562. for of SgconpaRy Bat- 
TERIES, H. Leitner, London. 

21,568. W. P. Thompson.—(J. 0. Heum, 
Norway.) 

21,564. — for SHop Assistants, C. D. Garbutt, 
Liv 

21,565. AUTOMATICALLY -CHANGING the in 
Looms, W. P. Thompson.—{P. Vigano, Italy.) 

21,566. TREATING YaRns, J. J. Jackson, Manchester. 

21,567. Bep-pans, J. M. Yates, London. 

21,568. Fotpine Book Covers, G. R. Hughes, London. 

21,569. MgcHanicaL Movement for CONVERTING 
Motion, G. C. Marks.—;,The Campbell Printing Press 
and Manufacturing Company, United States. 

21,570. CIGAR-CUTTING APPARATUS, E. Langwell and 
H. Biedermann, London. 

21,571. CoLouRING Ma’ J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

21,572. CoLouninc Matrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

21,5738. Brakes for Cycuizs, P. J. Parmiter, London. 

21,574. Pouttry Hovsgs, G. F. Russell, London. 

21,575. WELDING of Metat J. Scheibner, 
London. 

21,576. Mareriazs, E. von Rittershausen, 
London. 

21,577. Vatve Cocks, J. Easby, Sheffield. 

21,578. Steps for T. Charles, Sheffield. 

21,579. Taps for BorTLes and Barrgts, C. Fenn, Bir- 


‘ham. 
Boxes for Bortrtuss, J. W. Rawding, 
Lon 


on, 

21,581. RatLway Foc-siGNALLING APPARATUS, G. 
Nobes, London. 

Courtine for Pirzs, W. H. Perram and 


and C. H. on, 
— Seats for the Tors of Tramcars, J. Wilton, 


mdon. 

21,584. Domestic Urensits, J. Cleveland and J, 
Fletcher, London. 

21,585. Nats, G. E. Blake-Aughton, London. 

21,586. Screws, G. E. Blake-Aughton, London. 

21,587. Boots for Fooipaty, &c., F. L. F. Boudry, 
London, 

21,588. Hanp Mercuanism for Crcte Proputsion, A. 

han, London. 
Door Locks, M. E. Lorme.—(T. Decayeu., 


21,590. LEaTHER Bexts, E. F. Sargeant, London. 

21,591. CHarr-cuTTInG Ma D. A. Fyfe, London. 

21,592. Brake M&cHANISM, A. 
London. 

21,593. Povgs, J. Watson, London. 

21,594, SOLDERING Macuings, E. F, Pflueger, London. 

21,595. TuRRET LatuEs, J. Hartness, London. 

21,596. Co: G. Putois, London. 

21,597. RePRopucTION of PHoTocRaPuHS, O. Fulton and 
M. Gillard, London. 

21,598. Takine PHorocRapss by ARTIFICIAL LicuT, C. 
Bernhoeft, London. 


Brookes, 


20th October, 1899. 
21,599. Conk fur Gas Burners, W. H. Stevenson, 
London. 


21,600. PaIN-KILLER O1Ls, J. Pool, Newport, Mon. 
21,601. CoLLar Srups, C. M. P. H. Triscott, London. 
21,602. Dezp WELL Bortna, J. W. McIntosh, Dundec. 
21,603. PaRLouR FooTnaLy Game, J. A. Dickie, Edin- 


burgh. 
21,604. Stmves, H. H. Holmes and A. W. Kershaw, 
Lancaster. 


caster. 
21,605. Brakes, A. P. Tyler, H. H. Hutson, and A. H. 
Murray, Uxbridge. 

21,606. CLuTeH for CyciEs, D. Griffiths, Bristol. 
21,607. Propuctnc Motive Power, J. T. Nicslson, 
Manchester. 

21,608. VentiLaTors, J. Leather, Liverpool. 
21,609. Arr CusHion Boot, F. Tite, Northampton. 
21,610. SHELTER and Coop for CuicKEns, R. Oldacre, 


Northampton. 
21,611. Warpine and Beamino Macurngs, J. H. Stott 


chester. 
21,612. Sxrrt Brypines, L. Fish, Manchester. 
21,613. Skirt L. Fish, Manchester. 


Nov. 10, 1899 
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21,614. Insutators, A. Wiseman, Bir- 


ming! 

21,615. Joint Firrines, J. H. Stone, C. N. Milner, H. 
Stone, and A. H. Hill, Birmingham. 

21,616. Steam Furnaces, J. M. Campbell and 
P. T. Dixon, Manchester. 

21,617. TrousgR Cup, A. E. Terry, Redditch. 

21.618. Apparatus, J. White and R. 
Brodie, Glasgow. 

21,619. Coup.ines for Raitway Trucks, J. Hollis and 
J. V. Robinson, Ilkeston. 

21,620 Macsrnery for Joinery Work, H. O. Howorth 

and J. V. Robinson, Wellingborough. 

21,621. Back-PEDALLING Brakg, J. H. Taylor and W. 
Habicht, Birmingham. 

21,622. for Horsgs, G. Daws, Birmingham. 

21,628. Tosacco Pipgs, A. and L. Myers and F. R. 
Baker, Birmingham. 

Tosacco Pipgs, M. Lehotay and J. Geri, 


asgow . 

21,625. Percussion Hammer, J. Miiller, Baden, Ger- 
many. 

21,626. Exrractinc from L. 8. Jones, 
Manchester. 

21627. Devices for Srrrroons, A. Teppe, 
London. 

“ Moror, E. Scholey, Colchester County, Canada, 
VS, 


21,629. Matcu Howper, W., H., and E. Billington, 


ackpool. 

21,630. — Liygs, G. Chappell, jun., and H. Chappell, 

iverpool. 

21,631. Sappis, J. Russell, West Bromwich, 
taff: 


8. 

21,632. Economisinc Business Transactions, F. L. 
Browne and W. T. Norton, London. 

21,638. Lastinc Jacxs for Boots, H. H. Donovan, 
London. 

21,634. INCANDESCENT Exscrric Lamps, M. R. Heide, 


21,635. Macuinges for SHurriinc Carps, F. Lowe, 


mdon. 
21,636. NosrBac, J. Smith, London. 
21,6387. Execrropss for Lamps, H. Bremer, Barmen, 


rmapy. 
Frirtinc Castors to Furnitorg, J.G. B. Hicks, 
ndon. 
21,639. Automatic Brakes for RatLway VEHICLRs, E. 
de Pass.—(La Société des Freins Automatiques “* Stop,” 


France.) 

21,640. W. Booth and J. Schuil, 
London. 

21,641. Device for Usk with Prncits, G. D. Rodda, 


ndaon. 
21,642. Means for Startinc Ort Enorngs, C. Heinle, 
Loudon. 
21,643. Execrric Cut-ovt, J. Peschek and N. Edwards, 


mdon. 
21,644. Bott, W. E. Wood, London. 
21,645. Supptyine Syrup with Brveraces, B. Baron, 


mdon. 

21,646. CatcHinc Drops from Drinkine Gtassgs, E. 
Edwards.—(0. Kriiger, Germany.) 

Rouusrs, E. Edwards.—(C. Schmucki, 

ermany. 

21,648. Ease: Portrotios, J. A. Ramsey, Kingston- 
on- es. 

21,649. Mxruop of Apvertisinc, T. McR. Down, 
London. 

21,650. CONTROLLING ELECTRICALLY-PROPELLED TRAINS, 
The British Thomson-Houston Company, Limited: 
—(W. B. Potter and F. E Case, United States ) 

21,651. Rarttways, The British Thomson- 
ae Compaay, Limited.—( IV. B. Potter, United 


tates. 

21,652. SyncHRoNIsING ELgctric Motors, The British 
Thomson-Houston Company, Limited.—(F. B. Case, 
United States ) 

21,653. Recutatinc E.ecrric Motors, The British 
Thomson-Houston Company, Limited.—(F. EF. Case, 
United States.) 

21,654. Opsratine ELectric Braksgs, The British 
Thomson-Houston Company, Limited.—-(F. BE. Case, 
United States.) 

, 21,655. ControLtinc Evectrric Motors, The British 


Thomson - Houston Company, Limited._(A. 
Garyield, France.) 

21,656. ELECTRICALLY-PROPELLED Trains, The British 
Thomson-Houston Company, Limited.—(E. A. 


Sperry, United States.) 

21,657. Train Controi Systems, The British 
Thomson - Houston Company, Limited.—(C. £. 
Barry, United States.) 

21,658. Systems for RatLways, The 
British Thomson-Houston Company, Limited.—(S. 
B. Stewart, United States.) 

21,659. Crrcurr Breakers, The British Thomson- 
Houston Company, Limited.—(T. J. Johnston, United 


States.) 

21,660. Execrric Crrcuir Breakers, The British 
Thomson-Houston Company, Limited.—(H. W. Buck, 
United States ) 

21,661. Crrcurr Breakers, The British Thomson- 
Company, Limited.-(Z. M. Hewlett, United 

tates. 

21,662. Etecrric Arc Lamps, The British Th 


21,688. Trousers, T. Roberts, Liverpool. 
21,689. LuBricators, G. er, Manchester. 
21,690. Watch Movement Bripocgs, J. L. Kurtz, 


London. 
Buoyant Bopy Atracuments, G. A, Longsdail, 
Lo 


mdon. 

21,692. GELATINE Imacgs, W. H. Wheatley.—{//eimsoeth 
and Co., Germany.) 

21,698. Drivine Gear, F. W. Golby.—(J. Biggemann, 


Germany.) 

21,694. Guipg F. W. Golby.—(The Machine 
Works, Zell in Wiesenthal, J. Kruckels, Germany.) 
21,695. ConveyInG AsHEs out of Surps' STOKEHOLDs, 

H. C. Stephens, London. 
21,696. AppLiaNcEs, H. ©. Stephens, 


mdon. 
21,697. for Rotary Morion, 8. G. Coulson, 
ndon. 
21,698. Apparatus for Iasuine Tickets on Recgrpt of 
ins, E. Imhof and M. P. Duchateau, London. 
21,699. Pipgs, A. Schmitz, London. 
21,700. Cuarns for Cycigs, A. Edadie, Birmingham. 
21,701. Burxps for Winpows, F. E. J. Scholefield, 
London. 
Garters or Coverincs for the Leas, T. W. Hill, 


mdon. 
21,708. Trmg-TaBLE Book with Inpex, K. A. Scheffler, 
London. 
21,704. Borers, B. W. Rice and F. J. McFarlin, 


ndon, 

21,705. VerticaL WaTEeR-TuBE Borers, T. Lishman, 
Plaistow, Essex. 

21,706. GeneRaATING Stgam, T. Lishman, Plaistow, 
Essex. 

81st October, 1899. 

21,707. Coat Saver, D. Howarth, Manchester. 

21,708. TrouseR Pressgrs, J. Everitt, London. 

21,709. Automatic CLosinc of Pockets, W. Peake, 
Preston. 

21,710. Cuay ArticiEs, J. Wootton, J. Staley, and 
J. Parker, Leicester. 

21,711. Devices for Stock, 8. 
Weill and C. Witzschel, Berlin. 

21,712. TypEwaitinc Macaings, J. F. 
Fangohr, Berlin. 

21,718. Recoverinc from Water, 8. Bender, 

le 

21,714. Detectinc Exptosive Gas, C. E. G. Simons, 
Merthyr Tydfil. 

21,715. Psnciz and Ink Eraser, H. Williamson, 
London. 

21,716. CycLtz Brakes, J. Hirst and J. W. Parker, 
Bradford. 

21,717. Canriace Lamp Fastener, 8. Russell, 
Walsall. 

21,718. Tea InrusER, J. H. Cook and C. W. Banks, 
Birmingham. 

21,719. Parcet Support, H. G. Turnerand E. C. Daniel, 
Coventry. 

21,720. Switrcues, T. Bell and 8S. 8. Berry, Man- 
chester. 

any Gac, A. Fry and L. P. Barry, 

21,722. Doors, P. Phorson and J. Marr, Newcastle-on- 
‘yne. 

21,723. Mgasurinc F urps, L. 8. Hollings and G. N. 
Guest, Birmingham. 

21 CoMBINED AIR and Expansion CHAMBER, J. Rese, 
u 

21,725. TirE Firrines, C. T. B, Sangster, 
Birmingham. 

21,726. Bricks for Burtprsc Arcnrgs, J. Marshall, 
Glasgow. 

21,727. Drawinc InstruMENTs, W. Goodman, Bir- 
mingham. 

21,728. Back-PEDALLING Brakes, J. H. Player, Bir- 


ming’ 
21,729. Errectina Insurance, G. 8. Colvin, Glasgow. 
— Switcn for E:ectric Motors, J. R. Lockie, 


Ww. 

21,731. for Trov: A. Nicholson, 

Dublin. 

21,732. Games played with Ba ts and Cugs, G. Cole, 
London 


21,783. “ JERsEy Jer” Composition, G. W. Parlett, 
St. Hellers, Jersey. 


Alsager, Cheshire 
21,737. ADJUsTsBLE Bottoms for KitcHEN 
er now val G. A. Phillips and F. R. Baker, Bir- 


mingham. 
21,738. Runners for &c, H. R. Foley, 
Birmingham 


21,739. Coat, A. Zetzsche, Liverpool. 
21,740. AtTracHING CHarn Coup.ines, J. Crabtree, 


Linco! 
21,741. Mowine and Reapine Macuings, W. L. Coke, 
mdon. 
21,742. ELectric Raltway Rait-Bonps, T. J. McTighe, 


Birmingham. 
7 FLUID-PRESSURE Train Braxgs, W. H Clarke, 


Company, Limited.—(@. E. Stevens, United 

tates 

21,663. Etecrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(R. Flemming, United 


States.) 

21,664. Ergcrric Arc Lamps, The British Thompson- 
Houston Company, Limited.—(C. Harthan and 
G. BE. Stevens, United States.) 

21,665. ELtgcrric Arc Lamps, The British Thomson- 
ms Company, Limited.—(R. Flemming, United 

tates. 

21,666. Cut-out for Converters, The 
British Thomson-Houston Company, Limited.—(C. 
P. Steinmetz, United States.) 

21,667. ELECTRICAL DIsTRIBUTION SystTEMs, The British 
Thomson-Houston Company, Limited._(C. P. 
Steinmetz, United States.) 

21,668. E.ecrric CuRRENT Meters, The British 
Thomson-Houston Company, Limited.—(W. H. 
Pratt, United States.) 

21,669. E.ectric Meters, The British Thomson- 
— Company, Limited.—(Z. Thomson, United 

tates. 

21,670. Etecrric CURRENT TRANSFORMERS, The British 
Thomson-Houston Company, Limited.—(A. 
Everest, United States.) 

Makinc-up Trusses of Straw, N. Pilloy, 

mdon. 

21,672. BotTLe Stoppgrs, F. F. Shelvey, London. 

21,673. Pantroorapu, J. Ferrier, London. 

21,674. ENGINE Governor, E. A. Jones and C. J. 
Holroyde, London. 

21,675. O11 Morors, L. Charon and F. Manant, 
London. 

21,676. Drums for Gas Meters, &c., C. D. Abel.— 
(Société Anonyme Continentale pour la Fabrication 
des Compteurs « Gaz et autres Apparreils, France.) 

21,677. Latugs, J. Hartness, London. 

21,678. MusicaL Letrer Instructor, R. H. Lomas, 


ndon. 
21,679. Porous Vessg.s, A. J. Boult.—(£. Perrot, 
France ) 
21,680. Scarr Prins, D. R. Corbin, London. 
21,681. ELecrric Batrerigs, A. J. Boult.—(E. Perrot, 
France.) 
21,682. Joint for Ropes and Betts, C. W. Ironmonger, 
ndon,. 
21,683. Pipzs, A. J. Boult.—(F. Novotny and 0. Mierisch, 
Germany 
21,684. Merat Putteys and Drums, H. R. Berthold, 
ndon. 
21,685. Device for CuttivatTine Lanp, C. H. Rosenfeld, 
London. 
21,686. Pygumatic for Venicies, L. M. Serban, 


mdon. 
21,687. Currinc Wire, A. Williams and G. A. Hamble- 
ton, Liverpool. 


21,744. Post-carp, E. Klein, a. 

21,745. VaLve, J. R. and G. F. Wheeler, Donnington, 
near Newport, Salop. 

21,746. MANHOLE Frames and Covers, T. P. Greger, 


mdon. 
21,747. MepicinaL Compounp, G. L. Schaefer, 


London. 

21,748. Lamps, T. W. H. Biddle and F. D. Gray, 
London. 

21,749. Fenper for Srreet Cars, G. Sleeman, 
London. 


21,750. Specutum, W. C. Preston, London. 
21,751. Matcu-Boxss, T. A. Bell, London. 
21,752. Nur Locks, F. M. McCartea and M. C. Lester, 


21,753. Axies and Boxgs, C. A. Martin, 
21,754. View Apparatus, E. B. Koopman, 
21,755 View Apparatus, E. B. Koopman, 
View Apparatus, E. B. Koopman, 


on. 

21,757. Taper Howpers, H. J. Phelps, London. 

21,758. Stop-moTion MecHanism of Looms, A. Lock- 
wood, Keighley. 

21,759. ConcreTE ComBINATION, E. Robbins, London. 

21,760. GRapuaL Repuction FLrour Macuings, A. R. 
Tattersall, London. 

21,761. VeLocipepEes, J. H. Barry and J. E. Hall, 


ndon. 
21,762. Portrotio for Drawines, &c., H. J. Clubb, 
mdon. 
21,763. Fastener, H. Gulliver, Birmingham. 
21,764. CLocks, F. Laycock and P. A, Bentley, 


mdon. 

21,765. for Macazine Rirxzs, J. L. P. Leman, 
East Molesey, Surrey. 

21,766. Curtain Rios, J. Rettie, London. 

21,767. InpicaTING the Amount of Liquip TAKEN from 
Taps, W. Blewitt, London. 

21,768. Bicycie Skirt, A. A. Herd, London. 

21,769. Linotyprs, W. H. Lock, H. Pendlebury, W. H. 
Thomas, and R.C Elliott, London. 

21,770. Wiper Mecuanism, W. H. Lock and W. C. 
Pritchard, London. 

21,771. Stgam Enotes, Simpson, Strickland, and Co., 
Limited, and W. Cross, London. 

21,772. the Fiow of Gasxs, H. Rabe, 
London. 

21,778. PortreRE Rops, A. E. Smith, Birmingham. 

21,774. PRESERVATIVE Poucu for Ecos, A. Walker, 


mdon. 
21,775. Forcine Macuines for Bats, C. C. Hill, 


London. 
21,776. Looms for Wzavinc Fasrics, H. H. Lake.—-(S. 
Mills, United States.) 


21,777. Evecrric Conpuctine Sueatus, D. Sanka and 
Ganz and Co. Eisengi i und Maschi Fabriks 
Actien-Gesellschaft, London. 

21,778. ELECrRICALLY-CONTROLLED Lirrs, H. Rowntree, 


don. 
Process for Treatinc C. Straub, 
mdon. 
21,780. Evectric Rexays, H. H. Lake.—(W. G. Nixon, 
United States.) 
21,781. Firrerinc Apparatus, J. G. Chamberlain, R. 
Player, and J. cliffe, London. 
21,782. TURNIP-PULPING, &c., APPARATUS, R. Davy, 


ndon. 
21,733. CopyinG Apparatus, B. J. Hall, 


ndon. 
21,784. Box for Door Locks, L. V. L. Sale, London. 
21,785. TELEPHONIC Repeaters, C. Adams-Randall, 


mdon. 

21,786. Printinc Macuings, J. Hunter, W. Brydon, 
and F. M. Gascoigne, London. 

21 for Merats, A. Reynolds, 

mdon. 

21,788. Maxine Matcurs, The Diamond Match Com- 
pany, Limited.—(C. 7. Palmer and J. W. Denmead, 
United States.) 

21,789. Constructina Grinpinc Macuines, H. W. 
Bolens, London. 

21,790. Fixina Stamps, H. S. and B. F. Klein, 
London. 

VENTILATING RarLway Cars, R. T. Preston, 


on, 

21,792. Cass of Locomotives, &c., R. T. Preston, 
ndon, 

21,793. Hincgs for Carriace Doors, R. T. Presten, 


ndon. 

21,794. ARTIFICIAL SanpsTons, P. Jensen. —(G. Heine, 
Norway. 

21,795. MgasuRING Liquips, L. Hoage, A. Nyvall, and 
J. R. Taylor, London. 

21,796. ELEcTRIcITY MrrEeRs, W. M. Mordey and G. C. 
Fricker, London. 

21,797. BRapInc Macuings, B. Kirsch and A. Pessl, 


London. 
Device for RecrgeaTivE Porposss, W. A. Rams- 


21,798. 
dell, London. 
Heavy Merat, C. Davy, 


21,799. Process of RoLLina 


ndon. 
21,800. Gate Vatve for Sprinkier Cars, H. H. 
Leigh. —(The American Car Sprinkler Company, 


United States.) 
21,801. Vatves for Water Heaters, J. Winterflood, 
London. 
21,802. ManuractuRE of Rippons, Y. O. Thiange, 


London. 
21,803. Boots, 0. Lietzmann, London. 
21,804. Acrtytene Gas Lamp, J. H. Lancaster, 


London. 

21,805. Cuains, R. Haddan.—(7he Plano Manufactur- 
ing Company, United States.) 

21,806. Motor Venicies, L. Mettwie and L. Rochet, 


London. 

21,807. Massace [nsTRUMENT, L. Casperand A. H. Peirce, 
London. 

21,808. Freep and Pressure Device, R. Schweers, 
London. 

21,809. Covers for Mgrat Boxes, &c., P. A. 
Newton.—({The American Tobacco Company, United 
States ) 

21,810. MgasurtNG InstRUMENTS, H. P. Davis and F, 
Conrad, London. 

21,811. Gear for Sips, I. M. Escala, 


mdon. 

21,812. SypHon Cisterx, H. Thomson, 
le 

21,813. Device for Srggrine Suips, K. A. Posse, Liver- 
pool. 

21,814. Preservation of Woop, G. F. Leboida, Liver- 

21,815. Grinpinc Mitts, &c., F. Wegmann, Liver- 


21,816. Brakes for Rartway Cars, C. Durey, Liver- 


poo 
21,817. for Hi = he 
London. 


21,818. Furnaces, W. P. Grath, London. 

21,819. Ficrer Systems, W. F. Stewart andfA. H. 
Kohlmeyer, London. 

21,820. Paptock, 8. Osborne, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


630,501. Conpuit ror Execrric WIREs, 
T. Greentield, New York, N.Y¥.—Filed December 
12th, 1898. 

Claim.—(1) A pipe or conduit for electric wires 
vented radially in all directions throughout its length, 
substantially as and for the purposes described. (2) 
A flexible conduit for electric wires, composed of 
flexible metallic strips wound spirally together, with 
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arranged to register with the respecti 

base, and an adjusting screw swivelled ps the nthe 

arran to clamp the tool rest on the base with a 

feat in, solld contact with the respecting 
justably support said rest above th 

tween the gules as desired. © base 


630,682. ApraRaTus FOR REGULATING 
or HEATED AIR, L. F. Gjers and J. H, Han’ 
Middlesbrough, England.—Filed May 2nd, 
Claim.—In a hot-blast furnace plant, the Combing 
tion with a blast furnace, air-heating stoves a14 
means for causing air and hot gases to flow ~_ 
nately through each of said stoves, of a heat €qUalise, 


SS 


SSS 


SS 


arranged between and in communication with the 
blast furnace and stoves and comprising chamber 
charged with refractory material arranged and opera. 
ting, substantially as hereinbefore described for the 
purposes set forth. 


630,683. Gas Apparatus, B. Goble, Jumet, Belgiuin, 
Filed December 23rd, 1897. 

Claim.—The combination with a gas generator 
provided with a hopper or chamber for the introduc. 
tion of fuel and its conversion into coke and haviry 
an exit for rich gas leading from the upper part ct 
said hopper and an exit for poor gas leadiog from the 


merator at a point outside said hopper, of a steam. 
fojecting device arranged for introduction of wet 
steam into the fuel at the bottom of the hopper to 
upward through the fuel in said hopper, thereby 

Ricilitating the union of nitrogen with nascent 

hydrogen and increasing the production of ammonia 

to pass off with the rich gas to a washer for subse- 
quent separation and collection of the ammonia, 
substantially as described. 

680,700. APPARATUS FOR PREVENTING BuRSTING oF 
Water Pires By Freezina, N. M. Hopkina, 
Washington, D.C.—Filed May 2nd, 1819. 

Claim. - A water pipe, a section of which is providei 
with a chamber open at both ends for the passage of 


water, and another chamber for containing air and 
for receiving ice or freezing water and having a mouth 
or opening in line, or substantially in line, with the 
direction of flow or pressure in the water pire. 
630,882. Courtine, F. Haber, Vienna, Austria-Hun- 
gary.—Filed April 29th, 1898. : 

Claim. —A double-action friction coupling, consist- 
ing of two trically ted shafts a and }, a 
crank arm fast on one of said shafts and a disc having 


venting openings between their engaging edges, sub- 
stantially as and for the purposes described. (3) A 
flexible pipe or conduit composed of flexible metallic 
strips, and provided with venting openi: through- 


out its length, substantially as and for the purposes 
described. (4) The combination of a conduit vented 
radially in all directions throughout its length, with 
an electric wire or wires extending through the same, 
substantially as and for the purposes described 


630,077, Enoine Larue, C. Schauer, Hamilton, 
Ohio.—Filed January 12th, 1899. 

Claim.—The combination with a base arranged to be 

movably and detachably engaged with a plain lathe 


carriage, raised seats formed thereon, and guides pro- 
jecting above aoe sides of its rear portion and 
parallel with each other, of a tool rest hin; at. its 
front end to the front end of the base and movable 
between ‘the guides, feet depending therefrom and 


suitable rim fast on the other, shoes adapted to contact 
and form a friction coupling with the said disc rim, 
said shoes being conn ivotally to a rigid bar 
having a pin-and-slot connection with the end of the 
crank arm, in the manner and for the purpose sub- 
stantially as described. 
631,080. Turner Larue anp Toot Houpee, A. 
Kraft, Highland Park, Ill.—Filed May 15th, = 
Claim.—(1) The combination with a sleeved bloc 
and a rotatable and limitedly longitudinally recipro- 
ed with a radial spur, of & 
ted and doubly-s' 


adapted to en 
st forward motion, to release and 
idle forward motion, and to arrest backward mo! 


ed. (2) 
with a sleeve block and a rotatable 


The combination 
and a limited longitudinally reciprocable 


provided with a spur and a 3 

chamber, open at one end, in said block, of a pin’ 

a bifulcrumed spring-pressed head, an te, dof 

h bar adjusted and actuated by the eid ber 
ms and a striker-face to the edge of § ’ 

su tially as specified. 


/ bat 
y 
| 
“4 
| | 
21,734. Motors, W. J. Crossley and J. Atkinson, 
21,735. Game, C. E. Branch, London. 
21,736. Makino Porters’ PLacine Goons, J. Maddock, \ i 
| 
20500 
x 
KAR 
/ | 4 
630077 
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THE INVERGARRY AND FORT AUGUSTUS 
RAILWAY. 
Qniy a very few years ago the West Highlands of 


‘ ere practically devoid of railway facilities, but 
Sootland has taken place, and scarcely a 


pte entary session passes without some project 
afiecting this hitherto almost inaccessible district being 


laid before Committee. Towards the end of 1894 the 
West Highland Railway, which connects [ort William 
with the North British system at Helensburgh, was 
opened for traffic; and a new line, forty miles in length, 
between the former place and Mallaig on the seaboard, is 
ted to be completed by the autumn of next year. 
Workmen are at present engaged in the construction of 
a branch of the Caledonian system between Connel 
Ferry, on the Callander and Oban Railway, and Ballachu- 
lish, while the West Highland Company has obtained a 
Hill authorising the extension of its line from Fort 
William to the last-mentioned place. 
While these ramifications are calculated adequately to 
supply rapid means of intercommunication in the west 
proper, something still requires to be done in the way of 
connecting Inverness with the northern portion of Argyle- 
shire. True, the Caledonian Canal, in the construction 
of which so much money was sunk, serves this purpose 
toa certain extent; but in these days of electricity and 
steam one does not relish being detained 8} hours ina 
journey of sixty miles, although these are the conditions 
which now obtain. Several railway schemes, havin 
for their object the joining together of Fort William an 
Inverness, have within recent years been mooted, but 
for divers reasons Parliament has refused to sanction 
the construction of such a line. In 1896, however, a 
Bill was obtained by the Invergarry and Fort Augustus 
Railway Company for the purpose of making a railway 


Os Glengarry 
Forest 


INVERGARRY AND FORT AUGUSTUS RAILWAY 


between Spean Bridge and Fort Augustus, which latter 
Place is situated on the Caledonian Canal, and lies about 
midway between Fort William and Inverness. So far, 
this is a step in the right direction, but Fort Augustus is 
unlikely long to remain a terminus, and the aim of the 
company doubtless is to extend the system to the High- 
land capital in the near future. 

Work in connection with the construction of the Inver- 
gatry and Fort Augustus Railway was commenced in 
March, 1897, and so far advanced is the undertaking 
that the contractors are hopeful of having it ready for 
traffic by the end of the present year. The new line, 
which is twenty-four miles four furlongs in length, 
branches off from the West Highland Railway at Spean 
Bridge, where a second station of that name is in course 
of eing formed, and after crossing the public road, 
curves in a northerly direction into the valley of the 
Spean. The first work of importance encountered is a 
viaduct over the river Spean. This structure, which is 
over 70ft. in height, measuring from the river bed to rail 
level, consists of four spans, one of 120ft., two of 60ft., 
and one of 50ft. Owing to the great height of the centre 
span, not less than to the heavy floods to which the 
Spean is subject, no temporary supports or stagings were 
mebloyed—the Fg being launched out as a cantilever. 

° accomplish this, the two last girders of 60ft. and 50ft. 
hee temporarily connected with the 120ft. girder, so 

‘at while the last acted as a counterweight, the two 
—— girders were projected over the large span till 

¢ first touched the pier on the opposite side of the river. 
ih € combination then ceased to act as a cantilever, and 
: ¢ three girders were slowly dragged across till the large 
roe rested over its appointed supports, by which time 
bat smaller girders, having acted twice again, alter- 

Y cantilever and girder, were also over their positions, 


A lowering of the girders on to the beam blocks was then conveyed by this method to the site of theline. About 


practically all that remained to be done, and this was 
satisfactorily accomplished with but little difficulty. 
After crossing the Spean the line follows the river side 
for about two miles, passing close to the historical High 
Bridge, near which the first shot was fired in connection 
with the rebellion of ’45. The country in this vicinity, 
although somewhat bleak, is relieved by the graceful 
windings of the Spean, the banks of which are rugged 
and in parts thickly wooded with birch and hazel. The 
route over this stretch is on very sidelong ground, 
necessitating a good deal of walling, and the construction 
of numerous culverts for the passage of tributary streams. 
Three miles from the starting point the picturesque 
hamlet of Gairlochy is reached, and here the second 
station is to be formed. From a scenic point of view 


this is probably the most interesting part of the route, | eastern shore of the loch, the railway is mostly in rock 
To | cutting, with alternate short embankments. A little 
| further on occurs the only tunnel on the line—67 yards 
|in length — and immediately after emerging therefrom 
| the track is carried across the river Calder on a low 
| skew viaduct of five spans. The main girders rest on 
| circular concrete piers, 5ft. 6in. diameter, founded on 


and the vista is at once captivating and extensive. 
the left the snow-capped summit of Ben Nevis stands 
out in bold relief amid the lesser heights; the Ardgour 
mountains, flanked by the waters of Loch Linnhe and 
Loch Eil, form the line of demarcation in the south- 
western landscape, while the great Glen of Scotland, 


through which the Caledonian Canal passes, branches off | 
| about 12ft. through the gravel formation underlying the 


at right angles and presents a pleasing prospect to the 
eye. 
at their convergence a waterfall of surpassing beauty, 
known as Muccomer, is formed. After leaving Gairlochy 


Cope 18°*9 
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Here also the rivers Lochy and Spean meet, and | 
}enters a moss cutting, where some difficulty was 
‘encountered in the matter of obtaining a satisfactory 


| eight miles from the commencement the summit of the 
| line is here reached, after which the track graduall 
| descends towards Laggan, where the canal passes thro 
| a series of lochs. In this neighbourhood the contractors 
| have formed a standard-gauge line, about half a mile 
| long, connecting the railway proper with a little wooden 
| village of cement sheds, offices, huts, saw mill, stables, 
| ke. Materials are conveyed from the temporary pier 
| along this line to the works by a 14in. cylinder loco- 
motive. The average gradient of the contractor's line is 
| about 1 in 20. 
Shortly after leaving Laggan the line comes within 
sight of Loch Oich, a sheet of water surrounded by 
| innumerable natural beauties, which cannot fail to charm 
| the eye of travellers by the new route. Following the 


cast iron concrete-filled cylinders, sunk to a depth of 
river bed. After crossing the public road, the railway 


foundation. Owing to sub- 
sidence, as well as to the 
great depth of the moss, the 
railway was “floated” over 
this stretch by means of 
brushwood and trees laid 
longitudinally. Passing Aber- 
chalder and Cullochy lochs, 
the line is carried on bank- 
ing, pitched with boulders, 
through a shallow corner of 

h Uni In the em- 
bankment a bridge, founded 
on concrete placed in posi- 
tion in bags, has on 
formed for the passage of 
boats. A run of three miles 
down a valley, separated 
from the river Oich and the 
canal by a low range of hills, 
brings the terminus of the 
new railway within sight, and 
Loch Ness, stretching away 
to the north-east, lends a 
peculiar enchantment to the 
view. Immediately beyond 


Drystone Backing 9 


Oich Via: Pier 


Cylinder iy Cylinder 


the railway takes a sharp curve in a north-easterly direc- 
tion, and for a distance of nearly three miles runs within 
full view of Loch Lochy. No works of importance occur 
until the viaduct over the Gloy River is reached. This 
structure, which is 60ft. in height, has three spans, the 
central one being 100ft. and the two side ones 50ft. each. 
One-half of the viaduct is on a curve. Passing the 
mansion houses of Glenfintaig and Invergloy, the railway 
rises rapidly on the hill side till it attains an altitude of 
350ft. above the level of the loch. High above Letter- 
finlay the Allt-na-Leitire is crossed on a viaduct 60ft. in 
height, consisting of three spans of 60ft., 75ft., and 40ft. 
From this point a grand view is obtainable of Loch 
Lochy, on the opposite shore of which, almost hid with a 
wealth of timber, stands Achnacarry, the seat of Lochiel, 
chief of Clan Cameron. Famous in song and story, this 
stronghold will always continue to be associated with 
clan history in the Highlands, with Prince Charlie, and 
with the daring deeds perpetrated by those who took 
part in the rebellion of 1745. For the next three miles 
the railway continues to rise on the hill side, and in this 
vicinity the contractors experienced considerable difficulty 
in approaching the track for constructive purposes. This 
difficulty was ultimately overcome by the formation of a 
narrow-gauge incline road straight up the hill face, con- 
necting the pier, cement sheds, &c., with the railway 
above. The gradient is about 2 to 1, and the trucks are 
hauled up by means of a stationary engine and winch at 


the foot. In spite of the narrow gauge (2ft.) and light 
section of rails (2}in. deep), some heavy plant has been 


Oich Via: Pier 


INVERGARRY AND FORT AUGUSTUS RAILWAY—DETAILS OF MASONRY 


Fort Augustus the railway 
will cross the Caledonian 
Canal by means of a swing 
bridge of 54ft. clear span, 
the total length of the bridge 
being 108ft., and in order to 
land passengers at a pier to 
be erected on the shores of 
Loch Ness, the line has been 
carried across the river Oich, 
and through a heavy rock 
cutting, both of which works 
have entailed considerable 
cost. The Oich Viaduct, 
which is nearing completion, 
consists of four spans, two 
of 100ft. and two of 50ft. It 
is 42ft. above’ the level of 
the river, and each pier is 
founded on two cylinders 
sunk to the rock through 
about 20ft. of gravelly clay. 
The piers are of concrete, 
but marked to represent 
ashlar 


Plan 


Fort Augustus is an old- 
world hamlet, consisting of a 
few s ling houses, and 
the only building of any note 
is the monastery, which is 
inhabited by the Benedictine 
Order of monks. The fort 
was dismantled a consider- 
able time ago, and the guns, &c., removed to the Fort 
George depot. Provision has been made for a commo- 
dious station, with ample siding accommodation, and the 
company, it is understood, has in view the erection of a 
large hotel there. 

Throughout the twenty-four odd miles of railway there 
are about 400,000 cubic yards of soft excavation, and 
120,000 cubic yards of rock cutting. For a Highland 
line it is of substantial construction, and in the making 
of culverts and cross drains the excessive rainfall of the 
district has been kept in view. The gradients are neces- 
sarily short and numerous, but do not in any case exceed 
1 in 66, while, as regards curves, the smallest radius 
allowed is 15 chains. A great part of the route is on 
very sidelong ground, several miles of hill side being at 
an average slope of 2 to 1. Along these steep slopes the 
embankments are founded on benchings, and retaining 
walls are necessarily numerous, some of the latter being 
very heavy and reaching a height of 30ft. The cuttings 
are only 14ft. wide on formation, the embankments being 
15ft. The viaducts are all of steel work spans supported 
on concrete piers, while the bridges are principally of 
concrete, the greatest span employed in any concrete 
arch being 50ft. With the exception of about a couple 
of miles, the permanent way has been laid throughout, 
and is, for the most part, ballasted. The telegraph is 
erected over the whole line, and the fencing is practically 
completed. During construction of the works employ- 
ment has been regularly given to between 500 and 600 
men, and the undertaking, which is estimated to cost 
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£250,000, has been carried out with considerable dexterity. 
The engineers are Formans and McCall, C.L., Glasgow, 
and the contractors, James Young, Limited, of the same 
city, to the latter of whom we are indebted for supplying 
much of the information contained in this article. 


NEW SOUTH WALES RAILWAYS. 
(Concluded from page 483.) 
A comparison of the growth of the traffic is shown as 
follows :— 


Coaching Goods Total 

earnings. earniugs. earnings. 
Year ended June, 1898 .. 1,126,257 .. 1,900,491 .. 3,026,748 
Year ended June, 1888... 918,975 1,876,149 .. 2,295,124 


Increase .. 207.282 .. 524342 .. 781 624 
A striking feature in the coaching department is the fall- 
ing off in first-class passenger earnings, the whole of the 
increase having been made out of second-class passengers, 
parcels, and miscellaneous traftic. The following comparison 
shows how largely the public are availing themselves of the 
cheaper means of conveyance. 


class work: 
to Ist Class. 2nd Class men’s cheap Total. 
a tickets 
- 3 = > BS = 
= 2 5 2 5 2 5 2 
| & 5 5 5 
1835 Not availa ble. 15,174,115 |783,336 
| 

1890/5440327 431,760 9,641,250 442,494 1,990,368 15,510 17,071,945 |889,864 
308,898 15,041,642 594,054 4,293,168 27,783 23,233,206 |930,730 

Average Earnings per Journey. 
} 9 

Year. Ist class. 2nd class. ee Total. 

1888 Not available. Is. 0°58d. 

1890 ls. 7°05d. 11°02d. | Is. 0°59d. 


da the goods department all classes of traffic contributed to 
the increase. 


Earnings. 
General | | 
merchan- | Wool. Live-stock. 
| dise. | 
Year ended 30th June, 
848,175 | 217,671 164,847 145,456 
Year ended 30th June, , | 
18998 .. .. ..| 994,817 | 386,873 299,798 181,026 
Year ended 30th June, | 
1898 .. .. ..| 1,103,946 | 283,171 320,532 192,842 
Increase 1898 over 1888) 255,771 | 65,500 155,685 | 47,386 
Tonnage. 
Tons Tons. Tons. Tors. 
Year ended ‘80th June, 
.. . | 74,148 68,101 2,105,143 
Year ended 30th June, 
3... ..| 107,491 150,115 | 2,228,577 
Year ended 30th J une, 
1898... 1,546,787 98,608 166,836 2,818,388 
Increase 1898 over 1888} 394,360 24,460 98,735 713,237 


With regafd to increased facilities for conducting the traftic, 
the following return showing the percentage of train punctu- 
ality is of interest. 


Quarter ending September 30th, 1898. 


[Trains to time! 


Trains Trains above 
le as two to five | five minutes 
| late, Winutes late. late. 

ee | Per cent. Per cent. Per cent. 
Main suburban (business | 
trains)5tol0am. .. . | 100 
Local, 5 to10a wm... 1°22 
Through mail and express. . 90°81 2°02 717 


Considerable improvements and additional safety appliances 
have been introduced. In 1888 only 28 miles of line were 
worked under the ‘absolute block,” whereas, in December 
last, 8} miles of quadruple, 154? double, and 992} miles of 
single line, making a total of 1156 miles were worked under 
this system. The number of places where points and signals 
have been interlocked have increased from 104 to 417. The 
systems of block in use on the single lines are Tyer’s tablet 
and Webb and Thompson's electric staff, while for express 
trains an automatic exchanger has been adopted, which 
permits drivers, travelling at a regulated speed, to exchange 
tablets when running through stations. 

Considerable reductions have been made in all classes of 
traffic. A large number of articles have been reduced to a 
lower class, and the fourth-class rate has been abolished 
altogether. To assist pastoralists in time of drought, the rates 
for starving stock moved from one district to another have been 
reduced—on the forward journey by 50 per cent., and on the 
return journey by 75 per cent. Fodder for starving stock and 
store carried by rail owing to the stock routes being imprac- 
ticable, as well as sheep sent to a boiling-down works in 
consequence of grass and water failing, are also carried 25 per 
cent. less than the ordinary rates. It is computed that ifthe 
1891 rates had been in operation during the seven years 
1891-8, the revenue would have been increased to the extent 
of £715,885—the additional haulage represented for no addi- 
tional revenue is equal to 169,679,053 ton miles. 

_ The expansion of traffic and capital is shown by the follow- 
ing :— 

Year ended 


80th June, 1888. 30th June, 1898. 
Railway capital £27,722,748 37,719,402 
Gross traffic 3,026,748 
Net profit, after paying working 
co co 766,578 1,412,143 


Year ended 
30th June, 1838, 80th June, 1898, 
Return on capital, after paying 


working expenses, per cent. .. 2°85 3°75 
Milesopen.. .. .. AB 2,144 2,691} 
Total staffemployed .. .. .. 9,605 10,574 
Staff per average mile open... .. 4°70 ... 3°98 
Salaries paid .. .. .. .. .. £220,869 221,03t 
Wages .. £978,522 993,558 
Total £1,199, 391 1,214 


in the report, also some well executed photographs showing 
the various types of standard locomotives, carriages, and 
wagons, bridges and permanent way, and the new designs for 
the electric cars about to be brought into operation on the 
Sydney trams. The results as shown by the report reflect the 
highest credit on the Commission’s administration. 


THE 1899 ACETYLENE CONGRESS AT 


NURNBERG. 


Ar the beginning of last October, the German Acetylen- 
Verein held its first annual meeting in the form of a three- 
day congress at Niirnberg. The society was founded in 
November, 1898, by the amalgamation of two different bodies, 
located at Diisseldorf and Berlin respectively. It started with 
a membership of about 100, which soon rose to 327, with some 
fifty honorary members, and 175 of them were present at the 
meeting. In his opening address, the President, Dr. Dieffen- 
bach, of Darmstadt, naturally congratulated his hearers on 
these signs of the rapid growth of the carbide industry, and 
mentioned that over 100 firms were engaged in Germany in 
the manufacture of acetylene apparatus. Briefly sketching 
the past and present history of the subject, he stated that 
about 100,000-horse power was already being used in Europe 
for the preparation of calcium carbide; »nd although there 
was neither possibility nor desire to enter into competition 
with the electric light or with ordinary coal gas, yet there 
was a sufficiently wide field for acetylene in ousting the less 
satisfactory varieties of artificial illuminants. He denied that 
any quite trustworthy portable Jamp fit to replace petroleum 
had yet been invented; but he considered that plenty of good 
generators suitable for lighting single houses were on the 
markets; and he believed that acetylene might economically 
be employed for all “ central’ installations requiring between 
four and 6000 flames. After many negotiations, a more or 
less amicable arrangement had been come to between the 
society and the German fire insurance offices, and their regu- 
lations no longer pressed too heavily on the new industry. 
Carbide was not allowed to be sent by post; but attempts 
were still being made to persuade the postal authorities to 
accept it in small parcels when properly packed, this matter 
being of considerable importance, especially to cyclists and 
other small consumers. 

Diluted acetylene for railway carriage lighting.—The first 
paper was read on this subject by Dr. Bork, a director of the 
Prussian railways, whose conclusions were far more favour- 
able than those recently published by Guilbert—cf. Tur 
ENGINEER, November 3rd, page 437. A mixture of one 
volume of acetylene with three volumes of oil gas has three 
times the illuminating power of the original oil gas itself; 
and at the present prices in Germany for the several 
materials, it is distinctly cheaper per unit of light. Including 
all the expenses for manufacture, compressing, bringing the 
loaded gas stores to the necessary charging stations, allowing 
for interest on capital, &c., 27-5 litres of oil gas give a light 
of five candles for 1°625 pf., twelve litres of neat acetylene— 
which, however, cannot be similarly compressed—a light of 
fifteen candles for 2°312 pf., and 27°5 htres of the mixed 
gas a light of fifteen candles for 2°285 pf. Thus, per unit of 
light— five German candles—the relative prices are:—Oi 
gas, 0°325 pf.; mixed gas, 0°152 pf.; neat acetylene, 0° 158 pf. 
Five different works for the preparation of the acetylene 
mixture are in operation in the Berlin district ; the Prussian 
State railways consumed 960 metric tons of carbide for the 
financial year 1898-99, and are expected to use 3000 tons for 
the corresponding period 1899-1900; while for the whole of 
Germany the railway demand should reach 7000 or 8000 tons 
for the current year. On the second day a paper was read by 
Herzfeld, of Augsburg, on the employment of neat acetylene 
for a similar purpose. He suggested that it might often be 
convenient to illuminate the carriages of light railways by 
means of acetylene generated from an automatic apparatus 
carried beneath each car. This idea was discussed unfavour 
ably, Dr. Bork remarking that the expense would assuredly be 
far too great in the case of main railways, while the officials 
were perfectly content with their mixed gas, and still had it 
in their power to brighten the interior of their coaches by 
increasing the proportion of acetylene now added to the oil 
gas from 25 or 30 per cent. up to 50 per cent. or more. During 
the discussion, M. Janet, of Paris, referred to a number of tests 
carried out by the Société de l’Acétyléne Dissous, which 
prove that acetylene itself, or the well-known solution of 
acetylene in acetone, can be compressed into steel cylinders 
filled with porous substances like kieselguhr without any 
danger of explosion. Vieille has shown that such cylinders, 
charged at great pressure, can be heated even to redness 
without causing the gas to decompose; and experiments are 
in progress with this absorbed solution on several of the 
French railways, details of which shall be published later. 
Some of the speakers appeared to doubt whether railway 
travellers yearn for brilliantly illuminated compartments ; 
they distinctly do in this country, and if further expe- 
rience with the new form of dissolved acetylene is equally 
gratifying with what is already known on the subject, the 
material should certainly be worth careful attention on the 
part of all suburban traffic managers. 

Fire-office regulations.—Dr. Frank described the fire 
insurance compromise. Before any house containing an 
acetylene installation will be accepted for insurance the 
following regulations must be conformed to :—The gas must 
be freed from phosphoretted hydrogen. Gasholders must 
have a safety valve opening into the outer air. Generators 
must not be placed in out-houses unless they are isolated 
from the dwelling by a fireproof wall. No combustible 
material must be present in the generating chamber. Lique- 
fied acetylene, and gas compressed beyond one atmosphere, 
are forbidden. In the absence of arrangements for warming 
the apparatus shed, a water-seal must be fitted between the 
generator and the holder, and the tube thereof must have a 
specified minimum diameter. With installations of more 
than 500 flames, not more than one day’s supply of carbide 
is permitted in the shed, unless it be in its original 
(unopened ?) package. As a rule, premiums will not be 


raised on dwelling-houses when acetylene lighting is adopted ; 
but the offices reserve the right to increase them if they 


think fit. 


Manufacture and use of carbide.—De. Frilich 
Siemens and Halske’s new carbide furnace. This g ts 
belongs to the ‘continuous ” system, but has two feperatus 
advantages over many of its rivals. The upper elect “ong 
made hollow, so that the gaseous products escape — is 
instead of rising through the mixture of lime and a 
Thus the powder is not disturbed, but, lying more com = 
round the electrode, —_ it very considerably toe 
air, and prevents it burning away. In the centre of oe 
furnace floor a bent carbon pipe is fitted in such g maine 
that it becomes filled with the carbide, and by omen ion 
valve periodically, the product can be drawn ‘off withe “ 
interrupting the current. The operation is so conducted 
however, that the carbide is not removed as a liquid re 
remains inside the furnace and protected from the air till ie 
temperature falls to 200 deg. or 300 deg. Cent. Without 4 
scribing it fully, Dr. Frélich also outlined a new use for caleinn, 
carbide as a means of winning various metals and alloys, B. ‘ 
heating together compounds of nickel, copper, iron, & 
with carbide, the respective metals may be reduced; and “4 
exhibited specimens of nickel-iron, aluminium bronze ‘ai 
zinc alloys prepared in this fashion. Many experiments o 
the employment of carbide as a purifying agent in metallyy, > 
had been disappointing; in the case of iron, the carbite 
remained unaltered, and the final metal liberated acetylene 
on coming into contact with water. Copper, however can 
be reduced from certain ores, or purified quite easily; various 
ores being amenable to this treatment, which cannot be satis. 
factorily handled in any other way. Dr. Frélich holds that the 
cost of carbide is not so high as to prevent it being used {or 
the purposes indicated ; but he bases his calculations on , 
price of £10 per metric ton. In the course of the discusgicy, 
Herr Carlson called attention tothegreat superiority of the ingot 
—discontinuous—system of making carbide, If the material 
is actually melted much dissociation occurs, and, moreover 
its formation continues in an ingot furnace till the tempera: 
ture falls to 800 deg. Cent., wherefore it is bad economy to 
tap it while still above its melting point. The use of coke 
and lime in small fragments has several advantages over a 
finely-powdered mixture; there is no dust, the carbon 
monoxide passes easily through the raw materials and gives 
up to them the larger portion of its sensible heat. Hollow 
electrodes should be too fragile to be conveniently manipu- 
lated. In reply Dr. Frélich pointed out that many of Herr 
Carlson’s objections did not apply to the particular type of 
tapping furnace he had advocated. 

Photometry of acetylene.—Professor Erdmann read a paper 
on the photometry of acetylene. The flame of acetylene being 
peculiarly rich in rays of medium refrangibility, and compa- 
ratively poor in red and violet rays, cannot well be compared 
with the amyl] acetate lamp. The best standard is acetylene 
itself burning in a kind of jet photometer, in which the 
burner consists of a piece of thermometer tubing with an 
internal diameter of 0°'5mm. The luminosity of the flame 
is in direct proportion to its height. 

Cost, quality, and examination of calcium carbide.—Dr. 
Miinsterberg, of Berlin, read an interesting paper on the 
cost of carbide and the state of the (;erman carbide market, 
Calcium carbide is now selling retail at £20 to £23 per ton; 
but it cannot compete on level terms with petroleum until its 
price falls to £15. When the price rises to £25 retail, as 
happened in the early months of 1899, consumption practically 
ceases. Dr. Miinsterberg finds that the lowest price, inclu- 
sive of everything except packages, at which carbide can be 
manufactured so as to yield a reasonable profit to the maker 
is 20 m. per 100 kilos.—£10 3s. per long ton—which just 
permits Norwegian carbide to be sold in central Germany at 
30 m. per 100 kilos. The cost of drums ready filled and 
soldered comes to 4 m. per 100 kilos., the various charges for 
transport, storage, agents’ commission, &c., add up to 5m. 
more ; so that the material should be capable of being sold 
at, say, Frankfurt-a-Oder at the desired figure, 30 m. 
£15 5s. per ton—in lots of 100 kilos. Dr. Wolff followed 
with a paper on the quality of commercial carbide, and 
methods for its valuation. He remarked that, although 
samples for exhibition purposes were often made which gave 
a yield of 300 litres of acetylene per kilo.—4°8 cubic feet 
per lb.—when measured at 0 deg. Cent. and 760 mm. of the 
barometer, which is equivalent to 317 litres or 4°98 cubic 
feet at 15 deg. Cent. and 760 mm., an experience of two 
years had convinced him that this quality was never reached 
in practice. On the other hand, he had examined samples 
which gave 330 and even 340 litres of gas; but in such cases 
the acetylene was mixed with notable proportions—up to 10 
per cent.—of hydrogen. A carbide yielding 290 litres-—4°65 
cubic feet—-at 0 deg. Cent. and 760 mm. was of 84 per cent. 
purity; and in the present state of the industry this was 
the highest that could economically be prepared. It was 
possible for any maker to produce carbide with a purity of 
85 to 90 per cent., but the energy consumed in the process 
increased so rapidly above the lower limit of purity that thecost 
of the material was seriously and disproportionately enhanced 
by attempting to obtain it of greater strength. Valuation of 
commercial carbide is a somewhat difficult matter, owing 
to the want of homogeneity in the substance; it is therefore 
necessary to take unusual care in sampling it, to make several 
analyses, and to use for each a quantity of not less than 
50 grammes. Wolff offered the following suggestions as a 
model specification for governing the trade in calcium 
carbide. The price shall be quoted per 100 kilos. net, 
including package in single 100-kilo. drums sealed air and 
water-tight, made of iron coated with zinc or lead, and of 
sufficient strength to meet the requirements of the carriers. 
Smaller drums or wood casings to be quoted for separately. 
Carbide of merchantable quality shall give between 280 and 
300 litres of “gas” per kilo., measured at 15 deg. Cent. and 
760 mm. pressure—4°5 to 4°8 cubic feet per lb. Second 
grade carbide may be sold, if acceptable to the purchaser, on 
the understanding that it shall give between 250 and 20 
litres—4-Oft. to 4°5ft. per lb. Carbide yielding less than 
220 litres per kilo. need not be accepted. The material shall 
be broken into lumps ranging in size between hazel nuts and 
the human fist; no drum to contain more than 15 per cent. 
of dust. If an analysis is demanded, 10 per cent. of the 
contents of the drum shall be handed to the analyst. In 
view of Wolff’s statements about the high percentage of 
hydrogen in certain makes of carbide, the use of the wor 
“gas” in the above specification seems open to objec- 
tion; it would, perhaps, be better to stipulate for 
4:5 to 4°8 cubic feet of acetylene. Herr Pfleger, of Frank- 
fort, exhibited a new purifying material for crude 
acetylene, which consists of chloride of lime heated in 
vacuo with calcium chloride and slaked lime, so as to give it 
a highly porous nature. It is claimed to be capable of putl- 
fying three times as much gas as Ullmann’s powder, and one 
and a-half times as much as Frank's powder. Dr. Wolff 


observed that as Ahrens had shown chloride of lime itself to 


| An elaborate set of plans and diagrams, showing the altera 
‘ | tions that have been made in the grades and curves, is give) 
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- eight times as powerful as Ullmann’s powder, 

must be efficient than his own mix- 
the “7 chloride of lime with chromate of lead. It is not 
= “from the published accounts of Pfleger’s material 
or it is or is not identical with a purifier called “ Pura- 
whetne which has been placed on the market by the Deutsche 
Find Silber Scheide Anstalt, of Frankfort-a-Main. 
Gol latter is said to be a mixture of chloride of lime with 
pe wh calcium salts, which does not yield chloride of nitrogen 
bs wresen0e of ammonia, nor add chlorine compounds to the 
a ee; while it is claimed to remove phosphorus, sul- 
ammonia, and moisture completely. 

F Some discussion took place at one of the meetings on the 
uestion of the utilisation of lime residues. Some speakers 
thought, as they consisted essentially of pure calcium 
hydroxide, they should be acceptable to agriculturists for 
easing soils that require lime; others urged that they 
ought to be useful to builders. It has been found that 
puilders cannot or will not employ these residues, and that 
ir value in agriculture is highly problematical, Altogether 
the demand is by no means equal to the supply, and anybody 
who should suggest an outlet for this waste lime would do 
no little service to the acetylene industry. 


the 


SLAG LADLE AND CARRIAGE. 


Wr have been requested to give some further particulars 
of the slag ladle illustrated in Tor ENcrverr, August 18th 
Jast, and have pleasure in giving a more detailed view of the 


ladle, and the following 
dimensions, &e., with which 


Callao, at an altitude of 12,178ft. Cerro de Pasco, the 
mineral district already mentioned, is about 80 miles from 
Oroya, and stands at a mean elevation of 14,300ft. above sea 
level. The population fluctuates between 10,000 and 12,000. 
The climate, though somewhat cold, is comparatively 
healthy. A good deal of snow and rain falls from November 
to April. The whole surrounding district appears to be re- 
markably rich in minerals. Silver and copper are said to 
exist in great abundance; gold is found, and coal is 
plentiful; while iron, plumbago, cobalt, and other minerals 
also exist, but have not as yet properly exploited.’ The 
existence of silver at Cerro de Pasco was discovered accident- 
ally in 1630. The mines have been worked ever since, during 
a period of 269 years, and their annual output has been, it is 
said, on an average 1,600,000 oz, making a total up to the 
present of 430,000,000 oz. At all events, this is the amount 
on which taxes have been paid to the Spanish Crown—taxes 
which amount to one-fifth of the total value. It is generally 
believed in the district, however, that the real production 
has been nearly double this amount, because a large quantity 
has always succeeded in eluding the tax. As early as 1814 
some engines and machinery for pumping and hoisting were 
sent out by Trevithick, but though these worked satisfac- 
torily, the difficulties attending the replacing of worn-out 
parts gradually led to their abandonment. In 1870 a further 
attempt was made to obtain machinery, but owing to mis- 
management the contractors failed to produce good results, 
Then in 1877 a contract was made with a Mr. Henry Meiggs, 
by which this gentleman bound himself to build a railway to 
Cerro de Pasco, and to construct a drainage tunnel below 
the mines. He died before completing his contract as regards 


the Darlington Wagon and 


Engineering Company, 
Limited, has courteously 
supplied us. 


The ladles are intended to 
carry nine tons of slag. 
There are forty-one of them. 
They are entirely made of 
wrought and cast steel. 
The ladle proper is 7ft. 3in. 
deep and 6ft. 9in. diameter 
at the top, tapering to 4ft. 
llin. at bottom, the plate 
are gin. thick, with gin. 
dished bottom, the joints are 
covered by strips. It is car- 
ried by and securely riveted 
to cast steel trunnions. 

The frames are made of 
steel plates held together 
bysuitable gussets, the sides 
being ldin. thick, cut out 
for tipping purposes, and 
fitted with steel horn and 
spring boxes. The follow- 
ing are some of the prin- 
cipal dimensions :—Length 
over buffers, 13ft. 33in.; 
height, 3ft. Sin., to centre 
of trunnions, 5ft. Tin.; to 
top of ladle, Sft. 7in.; wheel 
base, 7ft. 

The total weight when 
full is about 21 tons, and 
the whole is carried on 
heavy cast steel wheels 

fitted on to Gin. axles. 
The trunnions are £0 
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SELF-CLEARING SLAG LADLE 


placed that after tipping the ladle readily falls back to its | the tunnel, and before doing anything practical as regards 


upright position. 


PERU AND ITS MINERAL WEALTH. 


AN interesting pamphlet, dated in September of this 
year, has reached us from L’mi. It comes from the 
pen of Mr. 


Emest Thorndike, an engineer who is at | 


| the railway. 


All the silver ore is carried by animals from 
the mines to the reducing works, a distance of from three to 
six miles. At present, silver mining is almost at a standstill, 
because nearly all the available animals are now employed in 
transporting copper ore to the railway terminus at Oroya. 
Copper, therefore, as may be judged, forms the most 
important mining item at the moment. 

he silver miners of Cerro de Pasco in the course of their 


present engaged on completing the plans and profiles | workings used to come across large banks, deposits, and 
of a railway which it is proposed to run from Oroya | layers of copper ores; and this was considered a great mis- 


j 


into what would certainly seem to be a mineral country | fortune, as it put them to considerable expense and loss of 
| time in working through such obstacles, and the débris was 


of extraordinary wealth. We cannot, of course, vouc 
for the statements made in the pamphlet—though it 
is issued from the ‘‘ State’? Press, and is presumably accurate 
—but they are of considerable interest, and we propose pub- 
lishing a few of them, at the same time reminding our 
readers that we cannot speak to their being absolutely 
correct. 

Peru, we are reminded, is one of the most important 
countries in South America. 
that of Great Britain, France, Spain, and Portugal put 


| 
| 


always left behind as something worthless. The earliest 
writers have always made reference to the existence at the 
Cerro de Pasco silver mines of large quantities of copper ores. 
Thus, the miners of the present day have an immense 
abundance of copper ores in their mines. The quantity in 


| sight varies in the opinions of different people, but from 


It has an area greater than | 
| 6s. to 8s. a ton. 


together, but its population is only about 3,500,000 inhabi- | 
tants. Foreign enterprises and foreigners, it is said, enjoy | 
greater facilities and greater protection than do those of the | 


natives and the natives themselves. 


The war with Chili | 


during the years 1879-83 brought upon Peru a period of | 


great depression, but it taught its people new habits as | 


regards labour and economy, which have had a considerable 
influence on the welfare and progress of the country. ‘There 
Is at present no foreign debt, and the internal debt is only 
£280,000. During the three years 1896-7-8, the imports 
have increased just over 20 per cent., while the exports have 
Increased about 33 per cent. a 

Peru is stated to be one of the richest countries in the 
world as regards its mineral wealth; while its agricultural 
lands cannot be surpassed in any part of the earth. Its 
Principal exports are gold, silver, copper, borax, sugar, cotton, 
coffee, wool, &c. The home manufactures comprising furni- 


ture and hat factories, flour, woollen, and cotton fabrics, | 


lumber _mills, tanneries, breweries, and ironworks, have 
greatly increased within the last few years, but their produc- 
tion is scarcely sufficient to supply the local requirements. 
As a contrast to most of the other South American Republics, 


Peru has no paper-money, and the currency of the country, | 


Which is the silver sol, is based upon a gold standard, thus 
Securing a fixed rate of exchange between this and other 
— which has had no fluctuation for more than two 
‘Ss. 
. The principal seaport is Callao, with 30,000 inhabitants. It 
Is the starting point of the Central Railway of Peru, and is 
distant about seven miles from the capital, Lima, which has 
population of 110,000, From here the Central Railway 
to climb the Andes, and reaches its highest point at 
o altitude of 15,665ft. above the level of the sea, and then 
escends to the terminus at Oroya, situated 130 miles from 


5,000,000 to 6,000,000 tons may be considered, the pamphlet 
tells us, as a fair average. The cost of production is from 
Last year for the first time in its history 
Cerro de Pasco shipped some copper ore to England. The 
price of bar copper was then £52 per ton. The sales proved 
satisfactory, and now a large number is mining copper. 
The present output is some 3000 tons per month, and of this 
at least two-thirds remain piled up at Cerro de Pasco for lack 
of transport to take them on to Oroya—barely a thousand 
tons reach the railway terminus here per week. The cost of 
animal carriage amounts to as much as £8 per ton. Last 
July seems to have been a better month than most, for 
during that time 1837 tons of copper ore were despatched to 
Oroya, but the transport cost £8 a ton. From Oroya the 
ores go by rail to Callao, the charge being £1 103. per ton, 
and are finally shipped almost invariably to Liverpool or 
Swansea, the freight and general charges amounting to some 
£3. The lack of pasturage in the neighbourhood does not 
permit of more pack animals being employed. The copper 
ores now being mined range from 35 to 40 per cent. of pure 
copper, and are said to fetch £25 per ton in Liverpool. The 
total mining, rail and ship carriage, &c., amount at present 
to some £14 per ton. 

Very important gold deposits are said to exist in the neigh- 
bourhood of Cerro de Pasco. The metal has been worked 
on and off for many years past, but the great difficulties 
attached to the conveyance of proper machinery from the 
coast have been the chief drawback to the regular develop- 
ment of the gold-mining industry. Now, howéver, it seems 
that, counting upon the probability of a railway being con- 
structed, there are already two large companies in course of 
formation to work the disused gold mines. 

As regards the various mines themselves, it would appear 
that these are from 200ft. to 250ft. deep. The lower the 
working the richer the ore, but the water met with is a great 
trouble. In all the principal mines the richest and most 
abundant silver and copper ores are under water. Three 


draining tunnels have been constructed at various times, and 
now the miners await the completion of the tunnel promised 
by Mr; Meiggs; but’abandoned at'his death, when only about 
1000ft. of it had been run. The writer of the pamphlet con- 
siders that great importance attaches to the completion of 
—— though the amount still to be driven is not 
sta 

Coal, we are told, exists in great abundance in the vicinity 
of Cerro de Pasco. In this year’s “ Official Mining Record ” 
eighty-two coal mines are registered, some of .zhich are of 
considerable importance ; those nearest to Cerro de Pasco are 
at a distance of some three miles, but, at a greater distance 
many others could be rendered available. The cost of work, 
ing the coal mines in this district is not even taken into con- 
sideration on account of its being so trivial; the only thing 
which gives a value to the article is the cost of the transport 
on pack animals. 

It being a matter of the simplest nature to construct a 
cart or tram road to some of the best of these mines, the 
writer of the pamphlet is confident that an abundant supply 
of good coal could be obtained at Cerro de Pasco, and this 
would not exceed in cost 12s. per ton. 

A concession has lately been obtained to construct a tram- 
way into the Champa Cruz coal mines, situated at a distance 
of eighteen miles from Cerro de Pasco, for the sole purpose 
of conveying the produce of these mines to the town at an 
expense of about 8s. per ton. 


DOCKYARD NOTES. 


For about the tenth time quite recently two 14,500-ton battle- 
ships figure in the French ptogramme, but it is by no means 
certain even yet whether they will be built. A good many 
ironclads have been projected in France, and occasionally 
actually commenced, which never took the water. There 
is a strong agitation against big battleships in France; the 
whole or nearly the whole body of amateur naval opinions is 
against them, and in France the gentleman who knows exactly 
what warships should be from a casual study of a few books 
with approximately accurate plans in them is even more in 
evidence than he is this side of the Channel. We get plenty 
of silly theories put-about here concerning -end-on fire, 
energy of fire in ten minutes, total weights of broadside, &c., 
but in France they generalise more grandly. Here the 
critical public are inclined to allow certain limited uses to 
the naval architect, and to grant that the naval officer may 
have some crude ideas worth consideration; in France the 
naval officer’s opinion seems held by the critics to be of no 
value whatever. The French naval officer is by no means 
the inefficient person we are so prone to consider him, it is 
the politician and amateur who are responsible for such 
caricatures as certain French vessels are. And these 
amateurs have doomed the big battleship as useless. They 
may be right or they may be wrong, but in any case their 
opinion is arrived at in haphazard fashion. 


THE new French battleships have, hcwever, moved on to 
the extent of being alloted armaments. Four 13:din. and 
eighteen 6°5in. quick-firers is certainly a handsome allow- 
ance; and, we fancy, just as certainly mythical. French 
ships rarely carry a heavy proportion of artillery—that sort 
of thing died out with the Magenta. The armaments of 
ships like the Bouvet and Charlemagne are very moderate, 
the 5:5in. quick-firer being a much lighter gun than our 6in., 
and more akin tothe 4‘7in. The 6-din. in the latest ships 
is, it is true, quite another affair; this is a very powerful 
piece. The projected battleships, if built, will undoubtedly 
carry this gun, but where they could stow eighteen is another 
matter. It was further reported some time since that the 
French intended going back to their old system of single 
gun positions, and that alone would represent a very great 
increase in weight over what is thus spent in the Iena. 
Probably the new ships will turn out to carry exactly the 
same armament as the new Suffren, the extra displacement 
being made use of to carry more armour. 


Tur Evening World of New York, or, rather, its Canadian 
correspondent, who set afloat the tale about an attempt to 
sink H.M.S. Crescent, has our sympathies. Everyone 
accepts the tale as a gross fiction; but, assuming it to be so, 
it deserved to be credited on account of the realism and 
restraint about it. It ‘“‘sounds” true. Possibly, when 
everyone has finished saying what a fiction it is, a germ or 
two of fact will be found underneath. And in more than 
one quarter we are certainly on the look out for this kind of 
thing. 


Cervera has collected his orders and corre- 
spondence during the late war with the United States in a 
volume of 218 pages. It is published at El Ferrol by the El 
Correo Gallego, 139-141 Real. Besides telegrams, &c., it con- 
tains the report of each captain upon the battle of Santiago. 
At this time of day, however, our interest in Santiago has 
evaporated a good deal, so the odds are against an English 
translation. There is plenty of tie word mafana in the 
quotations, ‘his word is supposed to have had more to do 
with the result of the war than anything else. 


Ercut lieutenants were appointed to the Canopus on 
Tuesday, 14th inst., so we may soon expect to see her in com- 
mission. The Arethusa and Bellona, for the Pacific and Ice- 
land fisheries respectively, were commissioned on Tuesday, 
14th inst. 


Rvussta is shortly sending ten torpedo boats or destroyers 
to the Far East. Shortly probably means next year. If 
there is anything in the rumoured Russo-Japanese war 
brewing, it will presumably come off before these boats get 
out. The average Russian torpedo officer can hold his own 
against anyone for efficiency. , 


Tue Scout is now completely re-fitted, and will commission 
at Portsmouth for the Mediterranean on December 5th. 
The Scout is crammed with torpedo tubes, and is unique—so 
far as our Navy is concerned—in that she possesses a bow 
submerged tube. 


Tue three ironclads just laid down by the Swedish Admir- 
alty, and being constructed in Sweden, are to be provided 


with Yarrow boilers. 
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CONTRACT OPEN—RAILS.AND FISH-PLATES FOR GLASGOW 
! 


| 


70 lbs per Yard 
Fishplates 26 
Holes for!” Bolts 


UMMM 


> 


Weight of Rai! - 98 Ibs parYara 
Fishplates74#, ,,\ Pair 


CONTRACT OPEN. 


RAILS AND FISH-PLATES FOR GLASGOW. 


Tu Corporation of Glasgow are asking for tenders for the 
supply and delivery of rails and fish-plates in accordance with 
the accompanying sketches. The quantity required is as 
follows :— 

2000 tons of straight track rails; 200 tons of curve rails, 
and of fish-plates 100 tons, or alternatively 4000 tons of straight 


SS 


| through rubber hose fitted with cast steel nozzles. The 
harder the surface to be operated on, the greater is the re- 
sistance offered, and the more vigorous is the action of the 
sand. The action of the sand is to cut away the backs of 
the file teeth, thus forming a straight level on the teeth 
back, and giving a new cutting edge. The process occupies 
from three to five minutes. 

It occurred to Mr. Sherard Cowper-Coles that cutting 
edges might be readily sharpened by dissolving off electro- 


track rails, 400 tons of curve rails, and 200 tons of fish-plates, 
also 500 tons of T rails with the necessary quantity of fish- 
plates. The weight shall be about 98lb. per yard for the 
straight track rails, and about 105 lb. for the curve rails. The 
steel for the above rails shall be made by the Siemens-Martin, 
acid Bessemer, or basic Bessemer process, and conform to the 
following conditions :— 


| 


Per cent. 
Carbon .. at ae 0°55 to 0°65 
Manganese .. .. .. « 0°80 to 1°00 
Phosphorus not to exceed 0°06 
Sulphur not to ex . 0°05 


the amount of carbon in each blow, shall be furnished to the 
inspector daily. The greatest care shall be exercised by the 
manufacturer in all stages of the process from beginning to 
finish. The inspector shall have the right to reject any ingot 
that has been overheated, improperly heated, or mixed, All 
ingots shall be free from all blow-holes, cracks, or flaws, and 
they shall be of such dimensions that there will be sufficient 
to produce one or more rails of the full weight, after cropping, 
which shall be free from all defects. The inspector shall at 
his discretion cause a small sample ingot to be taken from 
the middle of the cast. This sample ingot shall be forged or 
rolled into at least three bars 4in. square; these bars when 
cold shall be capable of being bent toa right angle without 
sign of flaw or fracture. If two of the bars stand the test, 
the steel from that blow or charge to be accepted, providing 
the chemical analysis is satisfactory. In addition to the 
above test, a piece of rail, not less than 44ft. long, shall be 
supported on solid iron or steel bearings placed 3ft. apart, 
shail stand a drop test of 2000 lb. weight falling 18ft. in such 
a@ manner that the strain shall be transmitted vertically 
through the web of the rail. If the piece of rail break under 
this test, or shows signs of fracture, or bends to such adegree 
as would indicate soft steel, the inspector shall reject all rails 
from that blow. The inspector shall also make certain drop 
tests from time to time as he sees fit. Heshall also continue 
the drop test on a few of the rails by reversing the rail between 
— blow, at the same time noting the deflection, till the rail 
ails. 

When the rolls are new the section of the rails must be to 
standard height. Variation, due to wear of rolls, will be 
allowed to ,,in. in excess of height; the rails are to be rolled 
at as low a heat as possible. Facilities for weighing single 
rails must be provided by the manufacturers. Variations of 
1 per cent. in single rails, and of 4 per cent. on every 100 tons 
will be allowed. Rails to be accepted and paid for according 
to the Glasgow Corporation’s public weigh tickets. 


lytically a thin and even film of the steel. A large number 
of experiments were made for the purpose of determining the 
best conditions. The effects of various current densities and 
electrolytes upon the cutting edges of the files were recorded 
by means of impressions taken on lead foil, and also by taking 
micro-photographs, none of which can be reproduced. 
Another method for recording the results obtained was to take 


a 


Curved Track Rails 


Weight of Rai! -105/bs 


» Fishplates , Pur 


4 
4 


— 


not be sufficient, the files are replaced in the bath for the 
same period as before. Sometimes two operations are neces- 
sary, but seldom more, 


A NEW SHIP STEERING GEAR. 


Tue patented ship steering lately introduced by Mority 
Pessel and Co., of Vienna, comprises a weight which in every 
position of the rudder balances the lateral pressure of the 
water thereon, and so reduces the work of the steersman, 
and allows the —— be effected with increased rapidity 
and certainty. For this purpose, as shown in the accom- 
panying figure, the shaft of the steering wheel is connected 
by suitable gear to the shaft 
of a peculiarly cam - shaped 
wheel <?, which gears with 
another cam-shaped wheel d', 
fixed on a rocking shaft f', 
which has an arm f, carrying a 
weight f°. When the helm is 
amidships the arm f is upright, 
the weight being, as it were, 
on a dead centre. When the 
rudder is turned in either direc- 
tion the weight is moved over 
in the opposite direction, 
counterpoising the lateral pres- 
sure on therudder, which would 
otherwise have to be entirely 
overcome by the steersman. 
The cam wheels d* d* are so 
shaped as to adapt the counter- 
balancing effect of the weight 
f? to the varying pressure on 
the rudder as it is moved to 


various angles. This gear can 
be easily applied to existing 
steering oon of almost any 
kind. It has been adapted to 
the ordinary steering gear of 
the Fiume, one of the vessels 
belonging to the Imperial 
and Royal Privileged Danube 
Steam Navigation Company, 
and it has given, we are told, 
satisfactory results. 


The web of each rail shall be drilled at each end with four | 
round fish-bolt holes, 1din. in diameter, truly and accurately | 
gauged. In addition to the bolt holes for fish-plates there | 
shall be six round holes, two at each end of the rails, 43in. in 
diameter, drilled through the bottom flange at right angles to | 
the bottom surface thereof; also twelve tie-bar holes, each | 
2hin. long by lin. in width, shall be punched in each rail at 
distances of 2ft. 6in. from each end of rail, and 5ft. between 
centres of other holes. The fish-plates shall be made from 
steel similar to that for rails, they shall be capable of being 
bent double, while cold, to a radius not exceeding 1pin., 
without flaw or fracture ; they are to be 2ft. Tin. long by }3in. 
thick ; the initials G.C.T. to be stamped on every plate in #in. 
letters. Tenders—on forms supplied only—must be lodged 
with Sir J, T. Marwick, Town Clerk, City-chambers, 
Glasgow, not later than 5 p.m. on the 25th November, 
current. 


AN ELECTROLYTIC METHOD OF SHARPENING 
FILES. 


THOsE who are accustomed to use files know only too well 
how quickly they lose their cutting edge, or become clogged, 
when employed for certain classes of metals and alloys. A 
file card will clean a file in many cases with difficulty, but 
will not sharpen the cutting edges. The only process that 
has_been successfully applied to the sharpening of files, up 
to the present, is Tilghman’s steam sand blast. Fine sand 
is projected on the file with a steam pressure of 150 lb., 


THE PESSEL STEERING GEAR 


gutta-percha moulds, from which electrotypes were produced. | 


Current densities. were tried, varying from one to 500 ampéres 
per square foot, and with variations of time from five minutes 
to sixty hours. A large number of electrolytes were also 
experimented with, including cyanide of potassium, ferric 
chloride, ferric sulphate, and solutions of sulphuric acid of 
different strengths. The best results were obtained with a 
solution of ferrie chloride with high current densities. 
Kempe, in his ‘‘ Engineers’ Year-book,”’ recommends the 
following :—The files are first cleansed with hot water and 
soda. They are then brought into connection with the posi- 
tive pole of a battery, in a bath composed of 40 parts sul- 
phuric acid and 1000 parts water. The negative—zinc—pole 
of the battery is connected to a copper spiral surrounding 
the files, but not touching them. is arrangement is the 
result of practical experience. When the files have been in 
the bath for ten minutes they are taken out, washed, and 
dried, when the whole of the hollows will be found to have 


been attacked in a sensible manner; but should the effect 


A LARGE CENTRAL STATION,— 
The new power station for the 
electric tramway system of New 
York is a brick and steel building, 
200ft. by 280ft., with an engine- 
room 200ft. by 110ft. It is situ- 
ated on the bank of the East River, 
for convenience in handling coal 
and ashes, and for obtaining con- 
densing water. These advantages 
will outweigh any losses in trans- 
mission due to the station not 
being centrally located, especially 
as the alternating system of 
current distribution at high 
potential will be used. ‘There 
will be eleven vertical cross-com- 
pound engines of the Allis Com- 

y’s make, havi 

Bin. by 60in. and 86in. by 60in. 

The shafts will be 37in. diameter, 

with a hole 

with journals 34in. by 60in. The fly-wheels are . diameter, 

with aa steel rims pe Be to steel side plates, ljin. The engines 

are rated at 4500 indicated —— = but can pone 
i wer if required. ch engine is coup! 

te Tec nerator of 3500 kilowatts, having 


directly to a general electric ge 
40 oe and -¢ frequency of 55 cycles at 6600 volts. The engine 
and dpcume will make 75 revolutions per minute. In the boiler- 


room will be 87 Babcock and Wilcox water-tube boilers, of 250- 
horse - power rated capacity and 400-horse power ultimate 
capacity. The boilers are arranged in three tiers of 
each. Over the boiler-room is a steel hopper-shaped storage 
bin for coal, extending the. whole length of the building, 
and having capacity for tons of coal. The chimney is 353ft. 
high, with a 22ft. core. It contains 3,600,000 bricks, and rests on 
a concrete base 85ft. sqnare and 20ft. deep. Coal and ash — 
veyors, travelling cranes, and all the latest power-house equipmen: 
will be installed. There will be six sub-stations, with capacities 0 
3000 to 6000 kilowatts, and provision is made for two more. The 
main station will have a generating capacity of 45,000 kilowatts. 
Storage batteries will be used extensively in order to maintain a 
uniform voltage and to increase the capacity of the sub-stations. 


= 
| 
A complete analysis of at lest one heat of = aay or | 
ss given above uhall be determined, and also a statement of = 
Sy 
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Y 1 ) with their heavy motors suspended from the axles, can be operated | well aled. The d d for very mild steel castings givi 
MODERN pEveloren PERMANENT on such track, pea probable that steam railway trains can be | high ductility had in some cases rot 3 carried too or, tole 
WA ” operated oa similar track of heavier construction. A plan has | forms of rapidly changing section, when cast in steel of this 
By E, E, RussELL TratMaN, C.E. been proposed by a French engineer for reducing the difficulty of | character, being very likely to fail ; indeed it might be taken as 


years ago 1 had the pleasure of addressing this Association on 
Two Yoiect of the duties and responsibilities of the roadmaster, 
one important relation which his work bears to the operation 
- fnances of the railway. On accepting the invitation to again 
adress you, | concluded to present some remarks upon certain 
f tures of inodern developments in track and track work, and to 
Perera some of these features by lantern slides, feeling sure that 
aabject would be of interest, 

Let me first call your attention to the fact that the railway track 

f to-day is practically what it was 50 years ago, except that it is 
*f more substantial materials and construction, and has been 
rently improved in matters of detail. Flanged rails spiked to 
or oden cross ties laid in gravel ballast formed then, as now, the 
elements of railway track. The split switch, the frog, the splice 
‘oint, the spike and other details, were also in use. It is not my 
intention to consider the many improvements in matters of detail, 
although they are of great importance, but I shall confine my 
remarks mainly to improvements and changes which depart some- 
what from general practice, | 

To begin at the foundation, which is an important feature of 
every construction, I would call your attention to a bold, and at 
first rather startling, idea for dispensing with ballast, and using 
instead a permanent concrete foundation. This subject was 
recently discussed in Knyineering Neus, and aroused considerable 
interest. ‘To show the important advantage of securing a per- 
manent bed for the track, which will not require continual 
attention and repair, it may be a that about one-sixth of 
the total cost of epemting our railways is expended on the mere 
care and maintenance of the track, exclusive of bridges, culverts, 
fences, &c. In the year ending with June, 1898, the railways 
expended £16 312,C00—or nearly 10 percent. of the total operating 
expenses—in repairs of roadway, exclusive of £2,132,400 for rail 
renewals, and £4,954,000 for tie—or sleeper—renewals, 

The aim of track construction and maintenance is to provide a 
smooth and even surface for the wheels of the train, for which 
purpose the rails must be held as nearly as ible in absolute 
surface and line, while the ny og which they carry must be 
distributed over a large area of the road bed or sub-grade. The 
cross-tie system attempts to effect this by placing fourteen to 
eighteen independent supports under each 30ft. rail. This 
is the real secret of the enormous amount of labour which 
has to be expended in surfacing and tamping, and which labour 
never effects any permanent results, the tratfic and the weather 
tending to continually undo the trackman’s best work. Raising 
any one tie disturbs its relations to those on each side, and every 
time a tie is renewed it disturbs the track for a certain distance 
on each side. For this reason better track can be obtained by 
renewing all the ties at once than by renewing one here and 


unstable foundation, gradually wearing 
away or settling together, and requiring constant work to keep 
the track in line and surface. Tie plates cerve to materially 
lengthen the life of ties, and so reduce the work on the track, but 
they do not materially reduce the continual disturbance of the 
ballast due to the traffic and the weather. The system of track 
construction with cross ties in a bed of ballast is so well established 
and so universally adopted, that it seems almost a sacrilege to 
criticise it, or to suggest its abolition, but while it is economical in 
first cost, it is so expensive in maintenance that in these days of 
low interest charges and small profits, railways may well con- 
sider whether it might not be economy to introduce a different 
and more permanent system. 

In the early days of railways, and again within recent years, 
continuous longitudinal bearings have been tried as a substitute 
for the intermittent bearings of cross-ties. The results, however, 
have not in general been satisfactory, although the advantages of 
this system in regard to maintenance have led to its extensive 
adoption for bridges and tunnels in other countries. The great 
ditticulty has been in keeping the track in proper line and surface, 
and it has even been ey that for tracks carrying very heavy 
traffic the rails should be laid on longitudinals supported on cross 
ties, This would be a development of the old style of tramway 
construction. 

Nearly all proposed plans for improved track, however, retain 
the bed of loose ballast, and it is very generally assumed that 
ballast is an absolute necessity. Suppose that we break away 
from this idea, and ider the possibility of introducing a per- 
manent foundation to which the rails may be directly secured. 
Two methods have been suggested, one following more or less 
upon the lines of present ractice, Upon the sub-grade, or for- 
mation level, is laid a bed of stones as large as one man can 
handle, built up to a thickness of 12in. Oa this is a 6in. bed of 
concrete, with a network of longitudinal and transverse jin. steel 
rods embedded within it, On this again is a bed of gravel con- 
crete, 12in. thick at the middle and 6in. at the sides, where it 
forms two benches to receive the rails, The rails are held by tie 
rods, 18in. apart, which are secured to them by nuts on each side 
of the rail web, and are bedded in the concrete. All adjustments 
of gauge are to be made by the nuts. The cost is estimated at 

2800 per mile, as against £1200 for the present system, exclusive 
of rails in both cases. The stone foundation seems to be of no 
special advantage, and the rail fastening is defective in that it 
requires a great amount of metal, much of which is practically 
useless, Derailed wheels would soon cut the tie rods, and they 
could not be renewed without toneting up the concrete. The 
derailed wheels would also tend to brea the concrete. It may 
be said that derailments are not to occur, but they do and will 
occur on the very best track, and must be taken into consideration. 
The awkward system of rail fastening also requires an excess of 
concrete between the rails, 

The other method referred to departs radically from ordin: 
sme and is yet more practicable than the one first described. 

nstead of a concrete platform, each rail is supported on a longi- 
tudinal sill or beam of concrete, built up of blocks 10ft. long, and 
so connected as to form continuous and practically jointless beams. 
Anchor bolts are moulded into the concrete, but in view of the 
chances of derailed wheels breaking the bolts, some renewable 
attachment should be devised. The road bed would be rolled by 
a heavy steam roller to a hard and smooth surface. The transverse 
connections would be of steel tie bars. Earth filling would be well 
packed into the space between the beams, and small drain tiles 
would be placed under them where necessary. It is proposed that 
this earth filling should be sprinkled with oil or coated with an 
asphalt preparation, so that very little water would enter. This 
system presents much less chance of injury in case of derailment. 
Its cost is estimated at £1200 per mile, exclusive of rails, fish bars, 
and bolts, There are plenty of points for criticism in both these 
designs, but it is more important to consider whether they repre- 
sent, in principle, some good features to be introduced in future 
track construction. As to the cost, the real question is whether 
the railway can by adopting such a system save enough in annual 
ba expenses to pay the interest on the cost of making the 
change, with a small profit besides. 

It may be of interest to note that similar systems of construction 
are being extensively adopted for street tramways. In one particular 
case the 6in. 86 Ib, rails are laid on a bed of concrete extending en- 
tirely across the street, and made deeper under the rails. Sleepers of 
old rails 6ft, apart are sometimes embedded in the concrete, but 
in other cases the rails are connected simply by tie rods through 
the webs. A hard asphalt composition may be put between 
the rail and the concrete. In another case the 821b. rails rest 
directly upon independent longitudinal beams of concrete, 6in. by 
12in,, and are held to gauge by tie rods. If modern electric cars, 


there. 
The ballast is at best an 


* Abstract of an address delivered before the annual-meeting of the 
Roadmasters’ Association of America in September, 1899. 


He would eliminate ballast altogether 
resting on benches 


track maintenance in tunnels. 
and lay the rails on timber longitudinals, 
formed in the masonry of the tunnel. 

From future possibilities let us return to matters of present 
practice. Kverybody knows the defects of ordinary sand and 
gravel ballast in making a dusty roadbed, much to the discomfort 
of passengers, especially in summer, when the heat makes it 
desirable to have the windows open. The nuisance from smoke 
and cinders is equally great, and railways are now introducing 
coke fuel, improved combustion devices, and the one-shovel system 
of firing, in order to check this nuisance. 

To check the nuisance from dust, several railways are now 
sprinkling the ballast with oil, and this treatment is meeting with 
much success. This practice originated with Mr. J. H. Nichol, assistant 
engineer of the West Jersey and Seashore Railway, in 1897, and it 
has since been followed on nearly twenty other railways. It not 
only provides for the comfort of passengers, but also reduces the 
chances of hot boxes, checks the growth of weeds, and reduces the 
action of frost. 

The oil used is a residuum of crude petroleum, baving a high fire 
test, low gravity, and only a faint smell. The first application 
nee about 2000 gallons per mile, and about 500 gallons to 

gallons per mile per year will suffice to keep the ballast dust- 
less, after the renewals, &c. For sprinkling, a platform wagon or 
flat car is fitted with a 2in. pipe across between the rails, and a 
Yin. swinging pipe on each side, all these pipes having slots in the 
under side. The supply is brought from the tank car to these 
pipes by a 4in. main. The regulating valves and the swinging 
pipes are all controlled from levers or handles on the flatcar. With 
the pipes swung out, a width of 15ft. to 20ft. of road bed may be 
sprinkled. The rails are protected by shields, and the train runs 
at about four miles an hour. 

Our next step is from ballast to ties or sleepers, and one of the 
most notable improvements of recent years is the more general 
attention given to the advantages of subjecting wooden ties to 
chemical treatment to increase their life. By efficient treatment, 
timbers which are of & very inferior quality when green may 
made at least equal to good white oak in durability, and will cost 
about the same as, or even less than, the untreated white oak. 
This means not only a direct saving in money, but also a reduction 
in track work and expenses, and an improved condition of track. 
The reason for the latter is that the longer you can keep your track 
in condition without disturbing it for tie renewals the better it will 
be. The two preservatives most extensively used are creosote—or 
dead oil of coal tar—and chloride of zinc. The latter is more gener- 
ally used in this country on account of the high cost of creosote. 

in order to reduce the expense of hauling ties from the point of 
supply to the treating works, and from the works to the point of 
distribution, the Southern Pacific Railway has a portable plant, 
mounted on cars. ‘The Chicago Tie Preserving Company has 
recently completed a similar plaat, which can be cent to any part 
of the country to undertake contracts, being set up on a temporary 
side track close to the source of supply of ties. It is probable 
that this plant will have a good missionary influence. 

The portable plant is working on a contract for the Chicago and 
Eastern Illinois Railroad. The ties treated are of water oak, and 
red, black, and yellow oak, all inferior qualities of tie timber. 
‘The untreated water oak lasts only about four years, but it is ex- 
pected to last twelve or fifteen years when impregnated with the 
vine chloride, Each tie is marked with a 2}in. galvanised iron nail, 
having the date of treatment stamped in the head, so that there 
may be no difficulty in ascertaining their life in future years. The 
zine chloride, gelatine, and tannin solutions are applied separately, 
the latter being to seal the wood cells and prevent the preserva- 
tive from being washed out. The retort is a steel cylinder 6ft. 
in diameter and 60ft. long, made in two 30ft lengths, each of 
which is mounted on two car trucks or bogies. 

The chemical treatment, however, will not, as a rule, prevent 
the rails from cutting into the ties, and so thin steel tie plates are 
used on both green and treated ties. Several millions of these 
plates are now in service, and their wide introduction has led to 
the use of special tools for embedding them in the ties, and for 
setting them in proper position relative to the rail. 


(To be continued.) 


THE MANUFACTURE OF STEEL CASTINGS. 


of the Manchester Association of Engineers, held 
‘ast, Mr. Henry Webb, the president, occupying the 
chair, Mr. J. E. Fletcher, of Sheffield, read a paper on “The 
Manufacture of Steel Castings.” The chief difficulty in the manu- 
facture of steel castings, he remarked, was in connection with 
their contraction. The contractional coefficient being, roughly, 
double that of cast iron, very special means were necessary ip 
order to release castings of large dimensions rapidly and success- 
fully whilst cooling. With regard to hydraulic cylinders, Mr. 
Fletcher recommended that these should always be cast mouth 
upwards, By this means the weakest portion, viz., the closed end 
of the cylinder, was most likely to be perfectly sound, as it was 
subjected to the pressure of the whole of the cylinder body and 
casting head above it. Agaio, the crystallisation of the steel in 
the cylinder base was regular, and the contraction more uniform. 
With regard to the casting of engine, boiler, and pipe connections, 
the author said that in the Navy the introduction of the Belleville 
boiler had led to the use of steel castings of most intricate form, 
some of which had been produced successfully ; but in the case 
of others, waster after waster bad rewarded the founders’ 
efforts. He believed he was perfectly correct in saying 
that on several occasions the completion of warships had 


At a meetin 
on Saturday 


certain that mild qualities of steel developed cracks more readily than 
the harder ones. The production of steel castings would be 
carried on more successfully as the Jaws of cooling in relation to 
crystallinestructure became more widely known, but steel founders, 
with all other metal founders, were seriously hampered by the 
appalling general ignorance—on scientific subjects. of the moulder. 
In the discussion on the paper, Mr. James Saxon agreed with 
the author as to the advisability of splitting the bosses of wheels 
for millwrights’ use, and also the advantage of having an odd num- 
ber of arms. Mr. Parry said the most difficult locomotive casting 
to deal with was the radial axle box. Mr. Whittaker expressed 
the opinion that 25 per cent. of bad steel castings were due to the 
steel being badly melted in the furnace. Mr. Alfred Saxon said 
that, for certain classes of engine work, engineers would not adopt 
steel castings unless they were produced lighter than cast iron. 
Mr. Mitton thought there was no virtue in having an odd number 
of arms in wheels for millwrights’ requirements. Mr. Hodgson 
said the foreman moulder ought to be taken more into confidence 
by those who were designing the work. Mr. Daniels considered 
hydraulic castings were best when cast with the head down. Mr. 
Whitehead thought a good deal of trouble in steel casting arose 
from the hard sand or compound of which tbe mould was made, 
Mr. Fletcher, in replying, said the different results obtained in 
castings when they used the same method cf moulding, casting, 
and releasing, were largely due to the difference in the tempera- 
tures at which the castings set. In the case of large or vital 
defects he would not recommend electric welding, but in making 
good small defects that could be readily got at it was perfectly 
satisfactory. The President, in proposing a vote of thanks to the 
author, urged the advisability of taking the moulder into cleser 
confid in tion with castings that he had to produce. 


——— 


INSTITUTION OF MECHANICAL ENGINEERS. 


A MEETING of the graduates of the Institution was held at the 
Institution House, Westminster, on Monday, November 13:h, at 
7.30 p.m., Mr. Henry Chapman, member of Council, occupying the 
chair. The minutes of the previous meeting baving been read and 
approved, the Chairman called upon Mr. Alfred Marsden, graduate 
of the Institution, to read his paper cn ‘‘ Motor Haulage on 
Common Roads.” 

Mr. Marsden’s paper was most interesting, and dealt in a com- 
prehensive style with the sutject of steam-propelled vehicles. He 
commenced by describing the steam generator, which he thought 
was the most important part of the carriage. He discussed the 
merits cf the three common types of generator in use. He 
thought that a combination of the water-tube and the fire-tube 
types would prove the best. He then deszribed the general 
features of the vehicles manufactured by his firm. These varied in 
size, but the steam pressure employed for the motors was usually 
kept at about 200 lb. per square inch, with a speed of the engine of 
400 to 600 revolutions per minute. The engine was always 
enclosed in a dust-proof casing. Three changes of speed were 
obtained by spur-wheel and chain gearing, for forward running, 
and one speed for reversing. In designing the frame rigidity in a 
horizontal plane was desirable ; but flexibility in a vertical plane 
had to be provided, to meet the unevenness of the road. In 
designing the frame a small factor of safety was used, owing to the 
necessity of reducing weight to meet the requirements of bye-laws. 
For the road wheels the author liked wooden wheels, with steel 
tires and gun-carriage naves. Two quite independent brakes had 
to be provided, one being a hand brake with a wrought iron pulley 
and band, and the other a shoe brake actuated by a screw and 
hand wheel. In constructing the gearing aluminium bronze was 
useful ; but great care should be exercised in making castings of 
this material, as cavities are formed in the casting, owing to the 
formation of oxide preventing the flow of the metal into the 
corners of the mould. 

Mr. Marsden was warmly applauded for his paper, and a vote 
of thanks tc him was proposed by the Chairman, and carried 
unanimously amid the applause of the meeting. 

The di ion was opened by Mr. Sennett, a member of the 
Institution. He was very pleased with Mr. Marsden’s paper, and 
thought it worthy of a members’ meeting. He thought that 
flexibility of the frame of the carriage was most essential, and he 
described a method of mounting the front axle on a trunnion, so 
as to allow the carriage to conform to irregularities in the road. 
He did not agree with the author in bis opinions of the difficulties 
of driving over newly-mettled roads. A proper choice of the 
gearing should meet with any such contingency. 

Mr. Philipson, graduate, N ewcastle-on-Tyne, said thathe vould like 
to say a few words from the coach-builder’s point of view. He gave 
his opinions on the value of dishing the road wheels, and also of 
mounting the front carriage. 

Me. Stevens, graduate, described a method of attaching the fire 
tubes to the tube plate in the generator. Mr. Duncan, the honor- 
ary secretary, thought that for cars which were to run at high 
speeds, steering by a wheel should be used in preference to steer- 
ing with the ordinary lever. The lever had been the cause cf 
most of the fatal accidents occurring in running motor cars at 
high speeds. He had been engaged in designing racing cars, and 
had taken special interest in this matter. Mr. Marsden then 
replied to the different speakers, and the meeting terminated at 
about 9 p.m. 


THe Metric SysTeM.—It is intimated that the Board of Trade 
are in communication with some Government departments with 
the view of ascertaining how far the metric system of weights and 
measures might be officially adopted in contracts. The Standards 
Department have in course of preparation, for the purpose of 
laining the principles of the metric system in schools, a set of 


been delayed simply on account of the difficulty in g 
delivery of steel boiler castings of the intricate order above 
mentioned. From experience gained, the following conclusions 
had been arrived at:—Pipes, tees, bends, and valve bodies of over 
4in. bore should not be less than in. thick, under 4in. bore, 4in.; 
Gin. to Sin., fin.; Sin. to 10in., gin.; 10in, to12in., lin. The holes 
in all flanges should be drilled ; the junction of two boxes should 
be well rounded, and the coupling flanges kept as small as possible. 
In castings for locomotive purposes several articles had given con- 
siderable trouble, notably wheel centres, motion plates, and bogie 
frame castings of more or less intricate form. The greatest 
difficulty was in the production cf wheel centres having heavy 
balance weights. It was true that stee] founders had overcome 
the difficulty partially, and such wheels could be cast free from 
flaw, but it was extremely doubtful whether they were ever free 
from the severe strains set up during contraction, however well 
the castings were annealed. Dealing with the casting of spur and 
bevel wheels for millwrights’ use, Mr. Fletcher said the thickness 
of arms and rims should be as nearly as possible uniform. Wheels 
over 4ft. 6in. diameter should have their shaft bosses or eyes 
split, and afterwards hooped. The continental plan of adopting 
an odd number of arms was recommended, such wheels as a rule 
being more truly circular than wheels with an even number of 
arms, Wheels in halves should be cast in one piece, afterwards 
being sawn or drilled apart at the rim. The arms of bevel wheels 
should be of H section, and where the wheels had very flat faces 
the rims should be stiffened. Steel wheels with disc centres were 
not recommended, fracture in cooling being of constant occurence. 
In conclusion, the author remarked that in considering various 
representative castings, the question of crystalline structure played 
an important part. In fact, wherever in acasting, weak zones of 
crystallisation occurred, there was & risk, to a greater or less extent 
of fracture. This risk might be minimised by annealing only, 
and he was strongly of opinion that all steel castings should be 


educational models of metric weights, measures, and weighing 
and measuring instruments similar to those used in trade. 

Royal SocieTy.—The opening meeting of this 
Society for the present session was held on Wednesday evening, the 
15thinstant, at the Institution of Civil Engineers, Mr. F. C. Bayard 
LL M., President, in the chair. Mr. R. H. Curtis read a paper on 
The Diurnal Variation of the Barometer in the British Isles.” The 
principal features of a curve exhibiting the diurnal march of 
barometrical pressure are two minima and two maxima, the first 
minimum occurring early in the morning and the second in the 
afternoon, while the first maximum falls in the forenoon, and the 
second not far from ten o’clock in the evening. In the tropics the 
oscillation may amount to as much as a tenth of an inch, but. its 
amplitude decreases as the latitude increases, and the greatest 
amplitude in the British Isles amounts to not much more than 
three-hundredths of an inch. The author discusses the mean 
hourly readings of the barometer from twenty-five years’ observa- 
tions, 1871-95, at four observatories maintained by the Meteoro- 
logical Council, viz., Kew, Aberdeen, Falmouth, and Valencia. 
The author is of opinion that the primary cause of the diurnal 
oscillation of the barometer is solar radiation, and that its ampli- 
tude is chiefly determined by the temperature of the lower strata 
of the atmosphere. The relative magnitudes of the different 
phases of the barometer oscillation, as observed, depend largely 
upon the geographical position and physical surroundings of the 

lace of observation, in so far as these are capable of modifying 
its temperature conditions, and especially the relative distribution 
of temperature over the regions immediately surrounding it. Mr. 
G. J. Symons, F,R.S., described some experimental observations 
which he made during the hot weather in July with two thermo- 
meters lft. below the surface of the ground, with the view cf 
ascertaining (1) the influence of slight shade, (2) the amount of 


daily range, and (3) the approximate curve of daily fluctuation, 
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THE DORTMUND-EMS CANAL. 


TuIs most important engineering work, which was formally 
inaugurated by the German Emperor on August 1ith, 1899, 
is the principal link in a system of inland navigation con- 


water-shed between the Rhine tributaries, Emscher, . 
and Stever rivers, includes, in addition to the great lift, 
many important structural works, such as the aqueducts 
across the Lippe and Stever, several heavy cuttings and 
embankments up to about 50ft. in height. 


ER 


Fig. 1-DORTMUND-EMS CANAL 


necting the Westphalian coalfield with the North Sea at 
Emden on the western boundary of the empire. The 
formation of such a line of waterway has been long in con- 
templation, the first project going back to the time of 


At Miinster the third section, 49-8 m. above datum, com- 
mences at the tail of the first lock, which has a fall of 6:2 m., 
and extends to Bevergern, 37 kiloms. This is called the 
Midland  Level—Mitteland haltung—as the proposed Mid- 


Fig. 2-DORTMUND-EMS CANAL—LEVELS 


Frederick the Great, who proposed to extend the Max- 
Clemens Canal, commenced in 1724 by Clemens-August 
Prince, Bishop of Miinster, to the Ems, and ultimately to 
the harbour of Emden; but no steps were taken to carry it 


Hate Section in Cuttine. 
LY Yi 
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out, and it was not until 1886 that powers were obtained | at Bevergern the descent to the Ems is effected by a series of | and west wire, of ter 


from the Prussian Parliament to connect Dortmund and 
Herne, on the east side of the Westphalian coal field, 
with the navigable channel of the Ems—in the manner 
which has now been carried out—with only slight modi- 
fication. The cost of construction was estimated at 58-4 


millions of marks (£2,920,000) upon the supposition that | 


the necessary land would be obtained without payment, but 
this proved to be impracticable, and a further sum of 
£299,125 was appropriated for land purchase. The original 


scheme contemplated the use of boats of 1:6 m. (5ft. 3in.) | about 30 miles, and a head of about 8m. at mean-water 
draught, and 500 tons deadweight capacity, but subse- level has been obtained by one sluice and four needle-weirs, 
quently it was considered desirable to altec the sectiun so as | with a corresponding number of locks. Below lock No. 17 


to admit boats drawing 1°75 m. (5ft. 9in.), and carrying | 
600 tons. This increased the cost by £235,000, in which is 
included a sum of £85,000 caused by alterations in the 
laying out of the main line in order to obtain a satisfactory 
junction with the proposed central canal towards the Elbe. 
The general rise in prices during the period of construction 
has necessitated a further outlay of £499,000 above the 
estimate of 1896, making the total cost £3,971,500, which, 
deducting about twenty miles of free navigation in the tidal 
part of the Ems, gives an average cost of £16,000 per kilom., 
or £25,600 per mile for the 248 kiloms. (154°2 miles) of canal 
and canalised river. 

The principal items included in this amount are as 
follows :— | 


410,750 


| with some correction by dredging, is followed, passing Papen- 


land Canal going towards Weser at Minden, and the 
Elbe near Magdeburg, is to branch from it as shown in 
the map. A short distance below Miinster the upper Ems 
is crossed by a bridge of five arches of about 40ft. span, and 
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Fig. 3-SECTIONS THROUGH THE DORTMUND-EMS CANAL 


| seven locks, Nos. 2 to 8, with a total fall of 28°5 m. in about 
| 18 miles. No. 8 lock having a fall of 6°3 m., the sluices 
| being worked by electromotors. After following the river 
| for a short distance, passing the junction of the branch canal 
| from the Vechte, the so-called Ems Canal, an old watercourse, 
the Ems-Haneken Canal, which has been widened and 
| deepened, is reached and extends to Meppen, about 11 
| miles, with two locks, covering a fall of 6°5m. Between 


Meppen and Herbrum the Ems River has been canalised for 


at Herbrum the river is tidal, and the natural channel, 


burg and Leer to the sea. At Oldersum, however, the river 
is so broad that the swell is dangerous for canal boats, and 
therefore a lateral canal, about six miles long, has been made 
on the right bank, terminating in the harbour of Emden. 
The total present length from Herne to Emden is 282 kiloms. 
(176 miles), and the extension to the Rhine will begin a short 
distance below Herne. The relation of the different sec- 
tions is shown in the section, Fig. 2,and with the dimensions 
reduced to miles and feet in the following table :— 


1. Land purchase, 4320 acres .. .. 
2-3, Earth-works, 29,389,000 cubic yards.. .. .. .. 1,076,600 
4. Emden Harbour, shore protection works .. .. 79,800 
5. Maintenance of works during construction.. .. . 
6. Structural works, bridges, culverts, weirs, locks, 
7. Strengthening tow F cman buildings, and harbour | 
works, except thoseat Emden .. .. .. .. 23,230 | 
8. Buildings and equipment, Emden Harbour.. .. 30,000 | 
9. Water supply and compensation .. .. .. .. 8,400 | 
10. Pumping station on the Lippe.. .. .. . 58,100 } 
ll. Prelimipary expenses, management, &c., .. 888,950 | 
12a. Stone pitching, &c., for underslopes .. 277,850 | 
126, Extra puddling for canal bottom .. es 113,960 
Incidental and unforseen charges 138,450 
£3,971 ,500 


In the canal section the waterway, as shown in Fig. 1, 
has a uniform surface breadth of 30 m. (98%ft.), but 
the bottom breadth varies, being 18 m. in cutting, 14 m. 
in embankments, with a mean depth of 3 m. in the | 
former and 34 m. in the latter, with a permissible in- | 
crease of 4m. during periods of full water. A towing-path | 
of 34 m. is provided on the bank on either side. The slopes | 
near the water-line are protected against wash by stone- | 
pitching cement slabs or iron plates wherever the turfed | 
surface is not sufficiently resistant. 

The country traversed by the canal proper is of a rolling | 
character, although of low elevation, the highest point at | 
Dortmund end being only 70 m. (230ft.) above the level of 
the North Sea at Emden, which continues until the Ems 
Valley is reached, the lower course of the river being through 
a low alluvial plain containing the largest area of peat bogs 
in Europe. The highest, or Dortmund section of the canal, 
about ten miles in length, terminates at the upper level of 
the Heinrichsburg lift, 14m. above the second section, 
known as the main or high-level canal, which is 56 m. above 
datum level, and extends from Herne to Miinster, a distance 
of 67 kiloms. (41°6 miles). This section, which crosses the 


Level above 
Fall. 
Dortmund level, Dortmund to 

Heinrichsberg... .. .. ... 9°76 .. 220°7 . Lift 46 
Main level, Herne to Munster, 

Midland level, Munster Bevergern 28°05 .. 168°4 A 

12°48 .. 69°2 » 10 10°5 
salt ,, 32 0°98 .. 47°9 
,,"38 » 18 9°5 
» 18to ,, 14 7°39. 24°61 34 4°9 
» 15 19°68 . 15 

ean 
Tidal Ems navigation .. .. .. 28°15 .. -0°49 water level 

Emden lateral canal, locks18to19 5°44 .. -3°30 . _- 


Tidal basin to sea,lock 20 .. .. 0°74 .. — e - 

The surface level at low-water in the Ems at Lock 18 is 
about 7°1ft. below that a’ No. 17; the mean tidal range is 
about 6°1ft. at No.-17, and about 8-2ft. in the Dollast bay on 
the sea fore of No. 20, but in heavy floods it has risen from 
9ft, to 10ft. higher. 

The lock chambers on the upper levels down to 
No. 8 are uniformly 67 m. long, with 3 m. depth of 
water, but below that point, where there is no chance of 
running short of water, they are much longer, being 16 m. 
long and 10 m. broad, or sufficient capacity to pass two 
loaded barges and a towing steamer at one operation. In 
the upper levels, which have no natural supply, the water 
lost by lockage and evaporation is made good by pumping 
from the Lippe River. The pumping station at Olfen has 
three large centrifugal pumps, collectively of about 1000- 
horse power, which lift about three cubic metres per second 
into the main—Herne Miinster—level, a height of about 48ft. 
The estimated maximum consumption is 2°6 cubic metres. 


canal at the Heigrinhobans lift. In these sections 
doors or stop gates worked by hand are placed in the 
banked channel at intervals, so that particular parts map i 
emptied for repairs’or examination in the event of } 

The canal was opened for traffic on the 17th April, 1999 
first large towing steamer bringing Swedish iron ore from, 
Emden to Dortmund, having arrived on May 4th, the : 
taking ‘about four days, the speed of towing fred 
5 kiloms. (3 miles) per hours. The traffic hag not as yet 


burg without transhipment at Emden, which is very detri. 
mental to the soft Westphalian coal, and even by 
“whalebacks”’ it may be ible to carry iron ore from 
Sweden direct to the Rh Westphalian blast furnaces, 
The tolls charged from’ Emden to Dortmund are 1:94, 
8d., and 6d. per ton, for first, second, and third-clags . 
respectively, but these exceptional rates are intended to 
the expsrt trade from Rotterdam, and are to continue for 
the first five years only, after which they are to be raised to 
3:6d., 6d., and 8°4d. 


ASIMPLE METHOD OF RE-ESTABLISHING TELE. 
GRAPHIC COMMUNIVATION OVER SHORT 
DISTANCES. 


Tue following letter has appeared in the Times of 
Tuesday :— 

Sir,—It is rash unasked to offer suggestions to practical tele. 
graphists suchas, no doubt, exist inside and in the vicinity of Lady. 
smith, but perhaps it might be worth while by cable to request 
them to try to communicate by the following method :— 

Lay a wire across Ladysmith, or other invested station, east and 
west, and earth the two ends thoroughly, so as to as long a 
base as possible. Insert in this wire a powerful battery, or a 
dynamo, and a signalling key—s r signals can be got by 
| breaking the current under alcobol or between the poles of a strong 
| magnet ; insert also, by an alternative igre ba yh low resist- 
ance telephones and a condenser to keep out y earth currents, 
| Then let another party, south of the above district and as near 

as is consistent with military exigencies, lay or utilise another east 
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length than the other, and likewise well 
| earthed at each end in damp soil, employing salt if necessary, or, 
| still better, utilising a river ; and let then likewise insert a pair of 
| telephones, with a condenser, to receive signals, and a dynamo or 
battery with a si ing key to send them. 
It matters little where the outside actual station is, but its two 
‘‘ earths” should be as near and as much one on each side of the 
invested station as is practicable. 2 
Unless the soil is hopelessly dry for all accessible depths, slow sig- 
nalling by this method of earth-tapping can certainly be achieved, 
provided strong enough currents are used, even without the use of 
special apparatus ; the short and the long signals of the Morse code 
being marked by the beginning and end of the current, or by the in- 
terval between two successive reversals and being readable by an 
operator skilled in the use of the “‘sounder.” Earth-current 
disturbances will be heard, but can usually be recognised and 


isregarded. 

An alternating dynamo would be preferable to a continuous- 
current dynamo if it were of high frequency, and sometimes the 
harmonics of an ordinary alternator are sufficiently strong for the 
P ; or @ revolving commutator can be le to carve an 
aes battery current into rapid intermittencies, producing a 
hum in the distant telephone, as in the arrangement applied under 
the direction of Sir W. Preece in the sea near Cardiff. 

A great number of refinements could be applied if there were 

lenty of time, but my object is to point out that a slow 

ind of telegraphy can almost certainly be re-established, if it be 
considered worth while, with re Pane already on the 
spot. The possible use of the line of rails as a semi-connector, or 
earth substitute, should not be overlooked. 

To avoid difficulties about “calling,” or asking for a change 
from ‘‘send” to ‘‘ receive,” it is natural to suggest that each 
station should ‘‘ receive” for every alternate hour, and then the 
skilled operator rest. The ‘‘sending” demands much less skill 
than the “‘ receiving.” 

A telephone held to the sender’s ear, and connected if neces- 
sary to acouple of iron pegs in the earth in his immediate vicinity, 
or to a yard of wire running parallel to his line wire, will tell him 
if he is sending signals in an intelligible manner or not.—Yours 
faithfully, OLIVER LopcE. 

University College, Liverpool, November 11th. 


a 


CHRISTMAS LECTURES AT THE INstITUTION.—The annual 
course of Christmas lectures, specially ada; for young mre 
at the Royal Institution, will this year be delivered by Mr. Charles 
Vernon Boys, F.R.S. ‘The subject will be“ Fluids in Motion and 
at Rest.” The lectures—which will be six in number—will com- 
mence on Thursday, December 28th, at three o'clock. The 
remaining lectures will be delivered on December 30th, and on 
January 2nd, 4th, 6th, and 9th, 1900. 

Mount Wuitney PoweR PLant.—On page 290 of the current 
volume we described the new water-power and electric plant of 
the Mount Whitney Power Company, in California, and have 
recently received some additional information, The water wheels 
are of the jet or impact type, set on horizontal shafts, and having 
attached to the rim a series of brackets which receive the impact 
of water jets from nozzles attached to the supply main, The end 
of the nozzle is contracted to 2}in., which is diameter of the 
jet. The water pressure at the nozzle is 5651b, per square inch. 

e wheels are d ed for a normal capacity of 700-horse power 
each, on the a that they will give an efficiency of 85 per 
cent, at full load. With the present nozzles, however, they 
only deliver to the generators the normal power of 600-horse power 
prs & except under the most favourable conditions. The three 
electric generators are rated at 450 kilowatts each, and the total 
normal capacity of the station is 1800-horse power. The generators 
have a large overload capacity, but this cannot be economically 
utilised at present, as, in order to get the additional power from 


The Dortmund branch is fed by pumping from the main 


the water-wheels, the nozzles would have to be changed. 


| 
| 
| 
| 
| | 
den the want of pro r barges, but these are being rapidly au 
é d Union Iron Company at Dortmund. The standard size of the 
Mimster barges is 67 m. long by 8°2m, broad, 2 m. draught of Water 
} and 750 tons carrying which are intended to make 
i the passage direct from the collieries to Bremen and 
| 
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LOCOMOTIVE TANK ENGINES. 


We illustrate herewith one of two tank engines for the 
Central London Railway, which have been built to the 
following specification by the Hunslet Engine Company, 


General arrangement.—The engines to be of the inside | 
cylinder class, on six wheels, all coupled together, fitted with 
condensing gear, side tanks, fuel boxes, cab, &c , as shown by | 
the accompanying drawing, No. 7950. The engine is to be 
capable of hauling from the deep-level tunnels a train of 
seven bogie coaches—weighing in all about 100 tons—up a 
straight gradient of 1 in 50 for a length of 350 yards, fol- | 
lowed by a 1 in 37 for 300 yards, and then by 200 yards of . 
1 in 40, which is on a curve 
of 300ft. radius. It must be 
able, also, to traverse curves of 
150ft. radius, and go through 
the loading gauge of the Cen- 
tral London Railway, as shown 
by the drawing. 

Boiler.—The boiler and 
outer fire-box to be of the best 
Siemens- Martin mild steel ; 


long, 3ft. 11}in. wide, and 2ft. 
below the barrel; plates, fin. 
thick; the boiler to be stayed 
with longitudinal stays run- 
ning from back plate of fire-box 
and smoke-box tube plate to 
the boiler barrel; each ring of 
boiler barrel to be made in one 
plate; all plate edges planed ; 
all longitudinal seams to be 
butt joints with straps inside 
and out, and double riveted, 
and all rivet holes drilled, and 
all riveting as far as possible 
done by machine. A cast 
steel steam dome, made in two 
lengths bolted together, to be 
riveted on boiler barrel, and 
contain the regulator valve. 

Fire-box.—The fire-box to be 
of the best selected copper, 
2ft. 9in. long, 3ft. 44in. wide at 
the bottom, and 4ft. 3in. deep 
inside at tube plate; plates 
tube plate jZin., and 
round fire-door gin. thick; cop- 
per stays, lin. diameter, placed 
as near 4in. centres as they 
will pitch equally, screwed into 
both plates, and riveted over 
at each end. The crown of 
fire-box to be stayed with 
strong wrought iron girder stays, and protected by two 
fusible safety plugs. The fire-hole ring to be circular, 3in. 
thick, and fitted with a renewable steel protection plate. 
Two openings to be made in back plate of shell and fire-box 
for the liquid fuel injectors. The lower part of tube plate 
to be lined with fire-bricks, and a fire-brick arch built in 
= to prevent the jet of oil impinging on the tube 
: Tubes.—The tubes to be of solid drawn brass 12 B.W.G. 
throughout their length ; 129 in number; 1{in. outside dia- 
meter, expanded into the tube plates by roller expander, and 
ferruled at fire-box end only. Tubes to be swelled to 1}4in. 
bs agg diameter at smoke-box end to make their withdrawal 

Safety valves.—A pair of safety valves, each 3in. diameter, 


with levers and Salter’s spring balances, graduated so that 
1 Jb. on the balance shows 11b, per square inch on the boiler, 


to be placed on the manho’e ove: the fre-box; spring 
balances to be ferruled for a work:n, pressure of 160 lb. per 
square inch. 

Mountings.—The engine is to be fitted with the following 
mountings :—Regulator with double-slide valves, quadrant, 


| stuffing-box, handles, &c; two Dewrance’s automatic glass 


water-gauges, with asbestos-packed cocks, fitted with Wall’s 
patent protectors; one No. 6 Gresham’s patent combination 
injector; steam-pressure gauge and cock; one steam whistle; 
one steam-jet cock and pipe; one boiler blow-off cock; mud 
hole plugs and doors in all convenient positions; sliding 
fire-doors and gear; wrought iron grate-bars; ashpan of steel 
plates, with front and back dampers ; lubricators ; footsteps 
and handrails, 


CENTRAL LONDON RAILWAY—YARD LOCOMOTIVE—FRONT VIEW 


Smoke-box.—The smoke-box to be made of steel plates, and 
fitted with gridiron spark arrester, circular dished door 
fastened in centre by cross bar, and handles ; steam jet for 
raising steam expeditiously worked from driver’s cab, and 
a cast iron chimney. ‘ 

Testing and lagging.—The boiler is to be tested by 
hydraulic pressure to 2201b. per square inch, and in steam 
to 180 1b.. per square inch; it is then to be painted and 
lagged with tongued and grooved pine battens, covered with 
sheet iron, and finished with a polished brass moulding on 
fire-box corner, and polished brass covers over safety valves 
and steam dome. 

Frames.—The frames to be of solid mild steel, each rolled 
in one piece fin. thick, extending the whole length of the 
engine, from buffer beam to buffer beam, and well stayed 
together transversely, 

Buffers and draw gear.—The buffer beams to be made 


| of steel plates Zin. thick, wellZstayed to the frames. Each 
beam to be fitted with two>spring buffers having solid 
| wrought heads 16in. diameter, working in steel cases, placed 
3ft. 3in. above the rails, and 5ft.. 9in. transverse centres, for 
use when shunting coal wagons. A draw-bar for the same 
to be provided, fitted with hook, chain, and spring. In 
addition to the above, each beam is to be fitted with buffers 
and draw-bars to suit passenger cars and electric locomotives 
of the Central London Railway, Height to centre of buffer, 
1ft, Gin.; transverse centres, 1ft. 10}in.; height to centre of 
draw-bar, lft. 14in.; the latter draw-bar must be capable of 
receding 6in., so as to allow for compression of two sets of 
bufiers, and the use of a rigid coupling link, 
| Wheels and axles.—The wheel centres to be of cast steel, 
with Bessemer steel tires, 
3ft. 3in. diameter, 24in. thick 
on the tread, and din. wide; 
extreme centres of wheels, 
8ft. 6in. The tires of the 
driving wheels to be without 
flanges, and 6in. wide. The 
axles of best hammered tough- 
ened steel, with journals 6in. 
diameter, 6}in. long. Crank 
pins of best Yorkshire iron, 
thoroughly case - hardened, 
pressed into the wheels and 
riveted over. 

Azle-boxes.—The axle-boxes 
to be of cast steel, with gun- 
metal bearings provided with 
syphon lubrication, to be bored; 
planed, and fitted to cast iron 
axle-box guides, bolted to the 

plates. 
Springs.—The springs to be 
of best spring steel, made 
without ‘any centre pin or 
rivet through the plates, hung 
under the axle-boxes, and fitted 
with wrought iron links, pins, 
and brackets; the links to 
have screw adjustment. 
Brake.—The engine to be 
fitted with a powerful brake, 
worked by a lever and screw 
through a pillar on the left 
side of cab, acting upon all 
six wheels by cast iron blocks, 
which bear. upon the flange as 
well as the tread of tires. 
Cylinders.—The cylinders to 
ba i4in. diameter and 18in. 
stroke, of strong close cast 
iron as hard as can be ma- 
chined, to be carefully fitted 
and bolted to the. inside of 
frames .by turned: bolts in 
rimered holes. All the joints 
; to be accurately faced. The 
glands and bushes to be of gun-metal, with oil syphons cast 
in. A drain cock to be fitted in each end of cylinders, one 
in bottom of each exhaust passage and one in steam chest ; 
all worked from the cab. A Roscoe’s lubricator to be con- 
nected to the steam chest. The valves for controlling the 
exhaust to be arranged in the cylinder castings, and made 
accessible through covers in side frames. : 

Pistons.—The pistons to be made of the same material 
as the cylinders, and fitted. with cast iron self-expansive 
packing rings. . Piston-rods of steel. 

Slide valves.—The slide valves to be of the best hard 
cast iron, accurately planed and scraped to face. 

Motion.—The valve motion to be of the ordinary radius 
link type, worked by excentrics on driving axle, and a! placed 
inside the frames. ll rods, links, blocks, levers, valve 
spindles, crossheads, and slide bars to be made of best York- 
shire iron, or mild steel, carefully fitted, thoroughly case- 
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hardened, and provided with syphon lubrication. The coup- 
ling and connecting-rods to be made of best Yorkshire iron 
or mild steel, with oil syphons forged on, and fitted with 
brasses; the big ends to have straps, jibs, and cotters; the 
small ends to be solid, and the brasses set up by screws and 
wedges. The reversing lever to be on the right-hand side in 
the cab. 


Excentrics.--The excentrics to be in halves—the larger of 


cast iron, the smaller of 
wrought iron, and fitted 
with cast iron straps with 
oil syphons cast in them. <= 

Pump.—To have one cast : 
iron pump, fitted with gun- 
metal valves and seats ; ram 
ljin. diameter, worked from 
the piston crosshead on the 
right side for feeding the 
boiler with water from the 
hot condensing tanks. 

Tanks.—The tanks to ex- 
tend along each side of the 
engine; to be made of steel 
plates and angles. Capacity 
to be provided in them for 
1000 gallons for condensing 
purposes and 250 gallons for 
injector feed ; manholes and 
covers to be fitted, also 
equalising pipes and large 
valves for emptying the hot 
water quickly at the end of 
a journey. 

Fuel box and tank.—Space 
behind the cab to be pro- 
vided for carrying 20 cubic 
feet of coal; also a tank 
with capacity for 50 gallons 
of oil, complete with 
strainer, warming coil, and 
all connecting pipes. 

Oil burning.—The engine 
to be fitted with a complete 
set of Holden's patent liquid 
fuel burning apparatus, for 
use when working in the 
tunnels. Two injectors to 
be employed for each fire- 
box. 

Steam-condensing gear.— 
Valves to be fitted in the 
cylinders, and worked from 
the cab controlling the ex- 
haust steam, so as to either 
direct it into the chimney 
in the usual way or into the 
side tanks to be condensed. 

Cab.—A cab made of 
steel plates to be built over 
the driver's footplate, the outline to conform to the contour of 
the tunnel. The footplate to be sunk so as to give 5ft. 6in. 
at the entrance and 6ft. 10in. in the centre of the cab. 

Pipes.—All the steam, feed, steam jet, and pet pipes to 
be of solid drawn copper. Exhaust pipes inside the smoke- 
box of cast iron ;* exhaust pipes to tanks to be of copper, 
and fitted with non-return check valves in the tanks and 
air valves on the outside. 

Sand-bores.—To have four sand-boxes placed on the foot- 
plate—one on each side at each end fitted with valves 
worked from the driver’s footplate, and pipes to conduct 
the sand to the rails in front of the wheels. 

Rail guards.—Wrought iron rail guards to be fixed at each 
end of the engine on both sides. 

Rai! washing cocks.—Cocks fixed in tie tanks and worked 
from the cab to be fitted with pipes to lead a jet of water on 
to the leading and trailing wheels. 

Tools.—The following tools to be supplied with the 
engine : —A lock-up tool box to be built in the cab, contain- 
ing a set of case-hardened screw keys, one copper and one 
hand hammer, two chisels, oil cans—large and small—tallow 
kettle, and hand brush; also on brackets a set of firing tools 
and crowbar; also one 15-tons traversing screw jack; one 
head lamp; one tail lamp; two water-gauge lamps; and 
one hand signal lamp. 

Painting—The engine to receive not less than two coats 
of plain colour in oil, to be filled up, rubbed down, and finally 
finished in olive green—or such other colour as may be 
desired—lined out, and varnished. 

General.—All the materials and workmanship to be of the 
best of their kind, and at any time during the progress of the 
work subject to inspection. All working parts duplicate and 
interchangeable. Whitworth’s standards used throughout. 


Summary. 
Gauge of railway .. 4ft. 8}in, 
Diameter of cylinders lft. 2in. 
Length of stroke ‘ lft. 6in. 
Diameter of wheels .. 8ft. 3in. 
Length of wheel base . 8ft. 6in. 
Length of boiler barrel .. 7ft. 9in. 
Diameter of boiler barrel .. 3ft. Shin. 
Capacity of condensing tanks 1000 gallons 
Capacity of feedtamnk .. .. 250 gallons 
Capacity of fuelspace .. 20 cubic feet for coal 
Capacity of oil fuel tank.. 50 gallons of oil 
Heating surface— 
129 brass tubes, ljin. out diameter .. .. 511 square feet 
Copper fire-box (above bars).. .. .. .. .. 51 square feet 
Total heating surface .. .. .. .. 562 square feet 


8} square feet 
.. 160 1b. per sq. in. 
.. 81 tons 17 cwt. 

. 25 tons 8 cwt. 


Grate area .. .. ° 

Working pressure .. .. .. 
Weight of engine in full working trim 
Weight of engineempty.. .. .. .. 


NavVaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineers: J. 


Parkis, to the Europa, when commissioned ; H. Hawkins, to the | 
Chief Engineers: H. Abbott, to the Victory for the | 


Canopus, 
Crane ; W. Ryan, to the Beagle ; and W. D. Chope, to the Barra- 
couta. Engineers: R. B. 
tothe Canopus; and J. H. H. Ireland, M. Rundle, and W. A. | 
Dathan, to the Victoria and Albert; A. G. V. Salter, to the Vivid 

for the Albion, Assistant Engineers: G. J. K. Hamilton and E, 
A. Archard, to the Vulcan; P. C. Minhinnick, to the Canopus ; 
I, B, O’Dogherty, to the Howe ; R. G. Jeffery, to the Trafalgar ; 
H. C. D. Barker, to the Sans Pareil ; and H. G. Radford, to the 
Canopus, Probationary Assistant Engineers: T. Gurnell and C, 


Morison, to the Europa; P. D. Maltby, 


tainly jam with the accumulation of brushed deposit. 
leathers, however, being the only comparatively unyielding 
| portions in contact with the pipe, were exposed to every 
| obstruction and moved rapidly. Before the work was half 


DEACON’S PIPE BRUSH. 


In our report of the recent meeting of the Institution of | 


| afford the necessary resistance to forward motion, Thi 
arrangement answered well. 7 
The brown deposit referred to is common but not Univerga} 


Mechanical Engineers—see page 442—we referred somewhat | in soft-water pipes. It coats the interior like a shiny velvet 
briefly to a brush used by Mr. Deacon for cleaning the Vyrnwy _ but in this condition does not offer much resistance to the 
pipes, the delivery through which had beenseriously diminished | flow of water. As, however, it becomes detached and falls te 
by peaty deposit. We have now pleasure in putting drawings | 0 
of this ingenious device before our readers. The drawings show | 
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Fig. i—PIPE BRUSH—TAIL END APPARATUS 


the turbine brush as originally designed and used ; the tail 
piece, Fig. 1, armed with three rings of leather, was necessary 
to hold the machine back. Without this or its equivalent 


there could be no rotation, and the advance of the brush | 


being nearly as rapid as the flow of the water it would cer- 


Turbin Sho brush holders 
without bristles. 


Tail Plece 


| Fig. 3—BRUSH IN THE PIPE 


| 

| the bottom, the sliminess disappears, and there is little or no 
| tendency of the particles to adhere. In this condition, p 
| increasing the mean density and eddying of the fluid in the 
| case cited, mainly in the twenty-six up-stream portions of 
the Vyrnwy main, without materially adding to the mean 
| density in the twenty-six down-stream portions, it acted 
lasa very serious drag, and was undoubtedly the main cause 
| of reduced flow in this as in many other cases. 


LONG PLATE GIRDER BRIDGE. 


__ THe New York Central Railroad is altering its line at Albany, 
By the new annnennnet the road will cross one street on an excep. 
tionally long and heavy plate girder bridge. The skew is con- 
siderable, the end of one girder being 39ft. beyond the other, while 
the distance between girders is 29ft. The girders are 1164ft, long, 
with 8in. pin-bearing supports 1134ft. apart between centres, They 
are 10ft. high, built of cpen-hearth steel. Each weighs about 8) 
tons. The web plates are 10ft. high, ,;in. to }|}in. thick, with 
vertical angle iron stiffeners and fillers 6ft. apart, while at top and 
bottom are reinforcing plates Zin. thick and l6in. deep. Outside 

| of these are the flange angles, 8in. by 8in., lin. thick. The top 

| and bottom booms have four cover plates, }jin. to lin. thick, and 
27in. wide. The main cover plate extends down the vertical ends 
of the girders. These wide booms are supported by angle iron 
brackets riveted to the web stiffeners. The floor is of rectangular 
| transverse troughs, 13hin. wide and 2lin. deep, attached to the 
web plates by vertical angle iron knees. The girdersare braced to 
| the floor by vertical triangular gusset plates, with angle irons on 
each edge, these angle irons being riveted to the floor, the web, 
and the overhanging boom plates. At each end of the bridge the 
| ends of the girders are connected by a diagonal plate girder, 
against which are fitted the ends of the troughs in the skew. An 
asphalt concrete filling is placed in each trough to a depth of 
about 6in. at the middle and ends, being sloped down to the 
drainage holes, fitted with l4in. nipples, through which all water 
| runs to a gutter placed under the floor, Broken stone ballast is 


Back Brushes forming 
Turbine Guide Blades. 


Forward Turbine Brush. 


Best black whalebone brisHes 
each about "square cemented into 
position with marine glue-and wedged up 
before the glue'hardens. 
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Fig. 2—TURBINE PIPE BRUSH 


The | filled in to a depth of lin. above the tops of the troughs, and the 


sleepers are embedded in the ballast in the troughs, the base of 
the rail being about 2in. above the tops of the troughs, On one 
side of the bridge is a 6ft, sidewalk, carried on bracket girders 


riveted to the main girder. All rivet holes are punched small and 
reamed to size, all holes—except in the floor—being jin. finished 
diameter. The field riveting was done by pneumatic riveting ham- 
mers, The work will be given one coat of red lead in raw linseed 
oil, and two coats of asphalt varnish paint, 


done the machine was reversed, the turbine brushes being 
placed in the rear, and the leathers being removed. Instead 
of these strong steel springs, armed with blocks of beech, were 
set so as to break joint and support the shaft axially, and 


L. J. Risch, to the Canopus; J. W. Alexander, to the Sans Pareil ; 
8. P. Start, to the Howe ; G. W. Mathew, tothe Trafalgar ; C. M. 
Weeks, to the Australia; H. A. Brown, to the 
¥, Russell, to the Vivid for the Albion. 
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RAILWAY MATTERS. 


mania there are 437} miles of railways open, 
Aaa mileage last year was 761,309. 
Tae Chicago, Burlington, and Quincy Railroad is 
iting electric eadlights on some of the locomotives used on the 
Pat mail and the Denver limited trains, 


Taz Pontypridd District Council are moving in the 

Jectric traction scheme, and have decided to engage Mr. Prit- 

= Westminster, to report on the feasibility of adopting it in 
the district. 

tal length of railways in the colony of Queensland 

= was miles, an of 110 miles during the 

in jovear, The train mileage has increased in the same period 

1,007,370 to 5,822,230. 

CockeT? TUNNEL was inspected by the chief engineer 
« decided to run a single line thro an re-open the 


tuyere are nearly 10,000 miles of railways now in 
operation or under construction in Africa. Already 1400 miles of 
line northward from Cape Colony, and 1100 miles southward from 
Cairo are complete, the intermediate distance being about 3000 


miles. 

In South Australia the extent of the railway system has 
remained stationary during the year ended June 30th last, on 
which date there were 1229 miles of 3ft. 6in. gauge and 494} miles 
of 5ft, 3in. gauge open for traffic. The train miles run amounted to 
3,899,061, an increase of 183,313 on the previous year. 


Tae Sunderland Joint Bridge and Ferries and Highways 
Committee have favourably considered the North-Eastern Railway 
Company’s proposal to build a bridge, with 26ft. roadway and 7ft. 
footpaths, and costing £292,000, the ‘— eo paying £146,000 
and giving the land for the approaches. @ proposals of the com- 
pany were adopted with slight alterations, 


Tue aluminium feeder wires for the new North-Western 
Elevated Railway, in Chicago, will require nearly seventy tons of 
that metal for their manufacture. The feeders will be placed in a 
wooden box or trough, covered by the board walk between the 
double tracks, and will be supported on vitrified clay blocks placed 
about 9ft. apart, and designed with an umbrella drip. 


On Wednesday morning a disastrous collision occurred 
to the Flushi —- train on its way to Amsterdam, near 
Capelle. It collided with a nger train from Rotterdam to 
Utrecht. Five persons in the Jatter train were killed and a 
large number injured. The Rotterdam train was comprised of 
only two coaches, both of which were completely destroyed. 


Tue London, Brighton, and South Coast and Western 
of France Railway Companies are arranging with the French 
Government for the attendance of French Custom officers at 
Victoria Station, in order that passengers vid the Newhaven and 
Dieppe route may have their registered baggage cleared in London 
rior to departure for France. It is hoped that this important 
heeility will be brought into force by January Ist next, 


Ay electric rack railway at Laon, in France, has been 
built to connect the station of this town with an elevated plateau 
containing the greater part of the population, lying about 672ft. 
above thestation. An Abt rack-rail track of metre gauge, operated 
by an overhead electric system, was adopted. The electric power 
is furnished from the power station for electric lighting, and ordi- 
nary street cars are used. The whole line is only 1} miles long. 


American locomotives are in use on the Bombay, 
Baroda, and Central India Railway. Why this company should 
have followed the lead of others in the matter of American loco- 
motives is inexplicable, says the Indian and Kastern Engineer, 
There has been no question of extreme urgency, and it is well 
known that for some years the locomotive department have been 
making endeavours to standardise their locomotives and spare parts 
as far as possible, . 

On the Tapti Valley Railway in India rails have been 
laid up to 137 miles ; the total —— opened to general traffic is 
118 miles, The stock of rails and sleepers has been exhausted, 
and further progress of rail head will be delayed for some time, 
which is regrettable, as the line is fully completed, all but the 
bridge over the Panjara River, 143 miles, It is ex that the 
masonry work, as well as the erection of girders, will be completed 
by the end of February, 1900, 


_ Tae number of persons killed and injured on railways 
in the United Kingdom in the course of public traffic during the 
six months ended June 30th, 1899, as reported to the Board of 
Trade, was:—Killed, 550; injured, 2967. Te figures for the 
same period of 1898 were:—Killed, 546; injured, 2797. In 
addition to these figures the railway companies have reported to 
the Board of Trade other accidents which bring the totals to 588 
persons killed, and 8393 injured, 


Tue following accidents to, and failures of, rolling 
stock and penny way were reported to the Board of Trade 
during the half-year ended in June :—T'wo cases of the failure of 
machinery, springs, &c,, of engines; 186 failures of tires, 
78 failures of axles, five failures of couplings, two cases of the 
failure of tunnels, bridges, &c ; 152 failures of rails, 14 cases of 
flooding of portions of the permanent way ; 14 cases of slips in 
cuttings or embankments, nine cases of fires at stations, and three 
other accidents, 


A staturory meeting of the Town Council of Dews- 
bury was held on Tuesday to consider an intended application 
by the Corporation to the Board of Trade for a Provisional Order 
under the Tramways Act, 1870, authorisi the construction, 
Maintenance, and working of tramways within the borough. 
There are four sections in the scheme. A formal resolution autho. 
rising the application was carried unanimously. Negotiations with 

red into, and if terms are agreed upon the application ma 
not be proceeded with, sii 


In the Court of Appeal on Monday the London and 
North-Western Railway Company os against the injunction 
restraining it from running any of its trains across at the level 
crossing adjoining Atherstone Railway Station at a greater speed 
than four miles an hour. Counsel for the company stated that no 
less than 120 passenger trains passed over the crossing every 
twenty-four hours, Lord Justice A. L. Smith, in giving judgment, 
said that he would not stop to say what he thought, for, in his judg- 
ment, the section of the Act of 1845 ordering this slowing could 
not be got over. The other Justices agreed, and the appeal was 


dismissed. 


On March 81st last there were 2090 miles of railways 
Open for traffic in New Zealand. In order to cope with the increas- 
Me business nearly two millions sterling are recommended by the 
‘ mais of Railways to be spent —_— the next five years. The 
. Owing are the principal items :—Additions and improvements 

stations, £182,250; rebuilding and strengthening bridges, 
an! ; Improvement of lines—curves and gradients, £322,400; 
relaying, £108,420 ; additional locomotives, £170,000; additional 
cars and cost of conversions, £82,000 ; additional goods stock and 
cost of converting four-wheeled brake vans to Msg £226,000 ; 
continuous brakes for existing stock, £275,000. In addi- 
en to this expenditure, surveys are to be made for the duplica- 
ri certain sections of the lines at an estimated cost of between 
and £600,000, 


NOTES AND MEMORANDA. 


Aw expedition has been sent out by the United States 
Government to make a ro ge of a pro} new route for a 
Panama Canal from Caledonia Bay to i The distance 
across the isthmus is 37 miles. 

Tue Franklin Institute of Philadelphia recently com- 
memorated its by a series of public meet- 
ings of its sections in Philadelphia, er the joint auspices of the 
Philadelphia ( »mmercial Museums and the Franklin Institute. 

For the year so far there have been launched in the 
United Kingdom 545 vessels, of about 1,185,710 tons gross, which 
compares with 607 vessels, of about 1,174,846 tons for the 
ag months of last year, and 551 vessels, of about 87 ,/33 tons, 
in ° 

A PERPETUAL calendar has been constructed bya I’rench- 
man named Jagot. It indicates the day of the week, the date and 
the month, the 29th of four years, beside suppress- 
ing it in the centenary years that are not leap years and showing 
it in those that are, 


A commirrez has been appointed by the Board of 
Trade to inquire into the alleged interferences with the delicate 
instruments in Greenwich and Kew Observatories, by the leakage 
which, it is assumed, will follow from the introduction of large 
systems of electric traction. 


THE icRoning is a rough statement of the copper 
obtained during this century from the different groups of mines 
in the United Kingdom :—Cornwall and Devon, 720,000 tons ; 
Ireland, 69,000 tons ; Anglesea and other districts, 66,200 tons ; 
giving a total of 855,200 tons. 

An American firm claims to have made the largest 
ae lamp. It is of 5000-candle power, and has been constructed 
or use in a lighthouse. The lamp is of the two filament type, the 
filaments being in Ilel and taking 236 volts, the power taken is 
~~ 3 — candle-power, the total power being therefore about 

ilowatts, 


In round by the world’s production of petroleum 
is about 150,000,000 barrels per annum, and of that total 
30,000,000 barrels are produced outside the United States and 
Russia. Thus Canada produced last year 758,000 barrels, but is 
capable of furnishing much more, as the oil area in the Dominion 
has been only ially exploited, 

Sicnor Marcont, who was a passenger by the inward- 
bound steamer St, Paul, telegraphed on Wi nesday evening from 
the steamer, forty-five miles outside the Needles, to Totland Bay, by 
wireless telegraph, that they were all well cn board, that every- 
thing was working well, and that they expected to reach South- 
ampton about 7 o'clock that night. 

Ons of the features of the Paris Exhibition will be the 
treatment of amateur eters hers who wish to take views of 
the grounds and buildings. Cameras will be allowed on the 
Exhibition grounds after a permit has been secured from the 
authorities. Only the buildings and —— groups can be taken. 
The photographing of individual exhibits will not be allowed. 


Last month English shipbuilders launched 29 steamers, 
of 69,194 tons gross, against 30 vessels, of about 83,603 tons gross, 
in October last year, and 24 vessels, of about 46,467 tons gross, in 
October, 1897. For the ten months English builders have launched 
253 vessels, of about 703,654 tons gross, as compared with 285 
we of about 707,711 tons gross, last year, and 495,349 tons 
in 

Tue Technical Education Board of the London County 
Council have arranged a special course of lectures on sewage and 
its purification in conjunction with the council of University 
College, London. The lectures have been arranged under the 
direction of Professor Ramsey, and are being delivered by Dr. 
Samuel Rideal, F.I.C., on Monday eveninzs at University College, 
Gower-street. 


A Harp rubber steam acid pump is made by a New York 
firm. It is designed specially for conveying acids, chemicals, or 
any volatile liquid. All parts which come in contact with the 
liquid areof hard rubber. These parts are held by and mounted on 
iron, which takes up all the stresses incident to the work per- 
formed. These pumps are operated by steam like the ordinary 
steam pump or by electric motor. 


Ar Pierrelaye, one of the suburbs of Paris, there has 
been laid out a sewage farm for dealing with the sewage of the 
French capital. The sewage has contaminated all sources of 
— water, and now the Paris Municipal Council has to send a 

aily supply of water round in water carts. The inhabitants were 
told that their soil would develop the most extraordinary fertility. 
Instead it has become a swamp permeated through and through 
by sewage. 

Durine the year, 502 arc lamps have been in use in the 
main streets of the City of London. The number of lamp failures 
reported has been 646, The average time of extinction per lamp 
has been 220 minutes. Two hundred and forty-eight —— had 
been late in starting—on an average 12 minutes, e ties in- 
flicted on the lighting company for these failures was £156. As to 
the side streets, the question of lighting has been delayed for 
another year. 

Tue annual report by the Board of Trade of their aoe 
ceedings under the Weights and Measures Acts hus just been 
issued as a parliamentary paper. Tae report states that the 
Standards De) ent are now issuing to | authorities stamps 
of a uniform design for the year 1900, to be used for the inspection 
and stamping of meters throughout the United Kingdom, with 
such variation of number thereon as shall be sufficient to distinguish 
the district of each inspector of gas meters. 


Accorp1nG to the Board of Trade labour report for 
October, a improved during October, and continued 
considerably better than a year ago. In iron and steel manufac- 
ture, employment had further improved and continued better than 
a year ago. At 216 works covered by the returns, 82,099 work- 

le were employed in the week ended October 28th, 81,620 in 

ay week of September, and 78,903 in the last week of October, 

1898, the number of shifts worked in these three weeks being 5°65, 
5°62, and 5°57 respectively. 

Tue annual report of Mr. A. A. Voysey, the electric 
engineer and inspector to the Corporation of London, states that 
forty-six instruments, mostly meters, had been submitted to him 
for testi Of these 19°35 per cent. were slow, 25°8 were fast, 
and 54°85 were approximately correct. The Board of Trade had 
recently approved of the Aaron meter for use on the City alternating 
circuit currents, and the inspector ae that the usefulness 
of the electrical testing laboratory would be greatly increased, 
and it ought to be self-supporting. 

Accorp1ne to the report of the Labour Department of 
the Board of Trade on the state of the skilled labour market 
in October, which is based on 2423 returns—viz., 1708 from 
employers, 573 from trade unions, and 142 from other sources— 
the general state of employment during October has remained 
very good, and the percentage of unemployed members returned by 
trade unions is lower than at any similar period since 1889, A 
large number of workmen, chiefly in the coal-mining industry, 
had their wages raised during the month. In the 123 trade 
unions making returns, with an aggregate membership of 506,890, 
11,674—or 2°83 per cent.—were reported as unemployed at the 
end of October, compared with 2°4 in September, and with 2°5 
per cent, in the 118 unions, with a membership of 469,016, from 
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MISCELLANEA. 
Pe Tuesday last coal was sold at Cardiff at 20s. per 


_TuE motion for the winding up of Maudslay, Sons, and 
Field, Limited, came before the Chancery Division on Wednesday, 
and was dismissed. 


Tue top of a boiler at Pymore Wine Factory, near 
Bridport, was blown off !ast Friday afternoon, and the manager of 
one of the departments was ecalded to death. 


Tue Russian Government is said to be elaborating a 
echeme for the systematic colonisation of the northern coastlands 
of Siberia, and for the establishment in that remote region of an 
authoritative system of governmental control, 


Tue Strand Board of Works have decided that a motor 
dust van be employed on trial for two weeks. They estimated that 
a motor cart of three tons weight would effect a saving of £232 
a year in the cost of dust collection and street watering. 


Ir has been reported in New York that the Executive 
Committee of the Erie Canal Electric Traction Company has 
adopted the storage battery system for use as its motive power, 
subject to the approval of the Superintendent of Public Works. 


THE foundation stone of the new sewage works of the 
Rotherham Corporation was laid by Lieut.-Colonel Hirst on the 8th 
inst. These works have been under construction for more than 
a a and are, when completed, to be worked on the bacterial 
system. 


At a private meeting of the Scotch Miners’ Federation, 
held in Glasgow on Friday last, the proposal of the masters for 
the regulation of wages, &c., by the formation of a Conciliation 

d, was accepted. The Board will reduce the possibility of 
coal strikes to a minimum. 


On Monday the Motor Car Club inaugurated a run of 
motor — from London to Brighton. A large number of 
vehicles of all kinds took part, and the first carriage arrived at 
Brighton at 2.15, having left Whiteball-place at 11 o'clock. The 
weather was fine and the roads in excellent condition. 


A scHEME is on foot at Leeds for the removal of St. 
Anne’s Roman Catholic Cathedral, which « ies a prominent site 
in the centre of the city—Cookridge-street. The cathedral, with 
the schools and clergy-house, cover an area of 3000 square yards, 
— the object in view is to widen the street for the electric tram 


Tue fertilising property of basic slag has only been 

ised a few years. One of the first ironmasters in South 
Staffordshire to point out its value to agriculturists, owing to 
the large amount of phosphorus contained, was Sir Alfred 
an M.P. The market price of the material is now 35s. 
per ton, 


A BRIDGE is being built over the Gokteik gorge, in 
Burma, by the Pennsylvania Steel Company. The viaduct is in 
one of the northern Shan States, 450 miles north of Rangoon. It 
is 2260ft. long, and the height at centre is 320ft. The erection 

lant includes a steel traveller with an overhanging arm 160ft. 
ong, and complete air plant, to be used for riveting, &. 


Art a special meeting of the Otley District Council, 
held on Tuesday, it was decided to promote a Bill in Parliament to 
enable the Council to acquire and purchase the waters of March 
Gill and its tributaries in the township of Middleton, and also land 
for the purpose of constructing a reservoir to supply Otley with 
additional water. The scheme is estimated to cost £43,000. 


Tue ferry boat Chicago, belonging to the Pennsylvania 
Railroad, on its way from Jersey City to Cortlandt-street, New 
York, on the morning of October 31st, was struck by the steam- 
ship City of Augusta when within about 300ft. of the New York 
landing, and sank in about 35ft. of water. There were about 100 
persons on the boat, and nearly all of them escaped alive. 


At a special meeting of the Lancaster Town Council 
held this week, the special committee appointed to consider 
a tramway scheme for the borough recommended that powers be 
asked for in a parliamentary Bill to introduce electric tramways on 
the overhead trolley system in the borough, the estimated cost 
—_ =" The scheme received the unanimous consent of 

council, 


Durine the present week, Sir Chihchen Lofengluh, 
the Chinese Ambassador, has been a visitor to Sheffield, where he 
has had an opportunity of inspecting some of the leading engi- 
neering works, At the Cyclops Works the rolling of an armour 
plate, the casting of a 40-ton ingot, and other similar operations, 
were witnessed. On Tuesday he was shown over Vickers, Sons, 
and Maxim’s works, 


Tue Admiralty are reported to have chartered the 
White Star liner Majestic, to convey troops to South Africa, The 
Majestic arrived on Wednesday at New York, and will leave again 
next Wednesday. She will be at Liverpool on the 29th inst., when 
the Government will take her over. The Majestic steams over 
20 knots, and will be able to reach the Cape in eleven or twelve 
days from England. 


Tue ordinance providing for electrical subways in San 
Francisco has been approved by the Mayor. It divides the city 
into four districts, and makes it unlawful to erect or use overhead 
wires on the streets or alleys of the city after dates ranging from 
early in 1900 to July Ist, 1902, according to the position of the 
districts. The ordinance permits certain wires to cross single 
streets and exempts wires used exclusively for street railway 


purposes. 


In the works of the Illinois Steel Company at South 
Chicago, employing about 6000 hands, there is installed a complete 
electric power plant. In the open-hearth department motors 
aggregating 1200-horse power are employed, while about 600 
motor horse-power is found in the plate mill and the same amount 
in the slab mill. Four cranes in the plate mill are each capable 
of handling a load of seventy-five tons. E!ectro-magnets have 
been largely adopted for handling the plates. The largest lift is 
composed of seven magnets, which are attached by chains to a 
long beam, which in turn is suspended by wire ropes from over- 
head travelling trolleys, and these are propelled along by a motor- 
driven drum. This set of magnets is capable of picking up plates 
weighing 10,000 1b. and transporting them to any desired distance. 


At the meeting of the London County Council on 
Tuesday, the chairman, Sir A. Arnold, moved a resolution that in 
view of the heavy financial engagements of:tlkeg Council, and of the 
undertakings to be promoted in the next session of Parliament, 
the resolutions of the Council of April 25th, 1899, sanctioning the 
construction of a tunnel to connect the districts of Rotherhithe 
and Shadwell, and the necessary application to Parliament for the 
purpose, be rescinded. The construction of the tunnel will cost 
£2,500,000, and the Council stands committed to an outlay for 
improvements of £13,000,000, and in addition £3,000,000 will have 
to spent on the main drainage of London. Then they had 
decided to proceed with the Welsh water scheme, which, if carried 
out, would involve an expenditure of £17,000,000. Notwith- 


which returns were received for October, 1898, 


standing these figures, the resolution was lost by a large majority. 


a 


Nov. 17, 1899 


THE ENGINEER 


SNLISNONV LY YRAO NOISNSdSNS 40 


ONIDVLIS 


TANNNL OL 3ONVYLNS 


AVMTIVY GNV AUUVOUAANI AHL 


4 
be 
| 
4 
ap 
4 


Nov. 17, 1899 


THE ENGINEER 


497 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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A.—KELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
_BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
ASHER AND Co., 5, Unter den Linden, Berlin, 
A. TWEITMEYER, Leipzie. 
F. A. Brockuavs, Leipzie. 
INDIA.—A. J- Compripek AND Co., Bsplanade-road, and Railway Book- 
‘ stalls, Bombay. 
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Bocca Freres, Turin. 
JAPAN.—KeELty anp Limited, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. THomPpson AND Co. 33, Loop-street, Capetown. 
J.C.Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND GorTcH, Queen- street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson and Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPTON AND Co., Auckland. 
Craia, J. W., Napier. 
QANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InNTERNATIONAL News Co., 82 and 85, 
Duane-street, New York. 
Surscription News Co., Chicago. 
gtRAITS SETTLEMENTS.—Kery anv Watsn, Limite, Singapore. 
CEYLON.—WIJAYARTNA AND Colombo. 
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SUBSCRIPTIONS. 


Tae Excrveer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) .— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


{f credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tux Enorneer is registered for transmission abroad. 

A complete set of Tas can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive Tse ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to THE ENGINEER, and accom- 
panied by letter of advice to the Publisher. 


Tas Parer Coprgs— 
Half-yearly.. = = 
Yearly .. . = = 

Parer Coprzs— 
Half-yearly.. = = &1 Os. 8d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under fs three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ' ordinary " and “ special”’ posi- 
tions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department cf the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tue ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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- -- £1 16s. Od. 


PUBLISHER’S NOTICES. 


*,* With this week’s number is issued a Sirteen-page Supplement 
on Some Modern Machine Tools. Every copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it, 


*,* Tf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fret to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
can be remedied by obtaining the paper direct f:om 

Office. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and consusion we find it necessary to ir frm 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsel/, and stamped,.in order 
that answers received by us may be frwarded to their destination. No 
notice can be taken of communications which do not comply with these 
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REPLIES. 


CycLong.—The Donelly coking furnace is made by Messrs. Donelly, 
Hamburg. 

K. H (Ripon).—That form of collar which has the largest surface in con- 
tact with the shaft will be the strongest 

H. anv C. (Birmingham).—The only article which we have published 
— on concrete floors appears on page (06 of cur issue of June 16th 
last. 

P. A. L. (Springfield, Wolverhampton).—There is a very good handbook 
on the indicator published by Elliott Bros., the mak-1s of the Richards 
instrument. You will find **The Indicator and its Diagrams,” by 
Charles Day, published by Whittaker and Co, White Hart-street, E.C, 
price 4s, tatisfactory. 

8. O. L.—For information on the flow cf steam in pipes see Tue Enat- 
NEER, November and December, 1660; Mr. W Froude’s paper in the 
* Proceedi ” of the Institution of Civil Engineers, vol vi. But 
very little is really known as to the flow of steam through pipes, apart 
from what is very well known about the flow of gas in general. You 
might consult D. K. Clark’s ‘‘ Rules, Tables, and Memoranda,” page 
894. 


INQUIRIES. 


COCOA MACHINERY. 
_ Sir,—Can any of your readers give me the names of any firms who 
make machinery for treating the cocoa bean on the plantations abroad ? 
London, November 12th. . G. 


HANSON’S REDUCING VALVE. 

Sir,—Can any of your readers inform us where Hanson's reducing 
valves for steam can now be procured? These are worked with a flost 
in a bath of mercury, and our experience with them some years sgo was 
very satisfactory. We cannot, however, now find any cne who knows 
where they are wate. 


Midlothian, November 11th. A. Son, Limirep. 


MEETINGS NEXT WEEK. 


Toe INsriTuTION oF Enoineers. — Friday, November 
24th, at 8pm. Paper, “ Openings for Mechanical Eogineers in China,” 
by the Right Hon. Rear-Admiral Lord Charles Beresford, C.B., M.P. 

Tue InstiTvTION or Crvit November 21st, at 
8p.m. Papers to be discussed, “The Waterloo and City Railway,” by 


Mr. H. H. Dalrymple-Hay, M. Inst C.E; ‘The Electrical Equipment 
of the Waterloo and City Railway,” by Mr. Bernard M. Jenkin, As oc 
M. Inst. C 

Tue Instit 
2érd, at 8 p.m., 
street, Westminster, 8S. , “The Cost of Steam Raising.” by 

.E.; “Influence of Cheap Fuels on 
E. Crompton. Past-President. 
, at 28, Victoria-street, S.W., 
ring,” by Mr. Nixon. 


Wednesday, } 
Students’ Meeting. 
Society OF ART: 


Hardinge Cunyogha 
enamelling—Cloissoné — ‘—Medimval art—The renaissance— 
Limoyes enamels—Choice >in enamelling.—Wednesday, Novem- 
. at 8 p.m., Ordinary Meeting. Paper, ** National Forestry.” by 
Mr. D. E. Hutchins, Conservator cf Forests, Cape Town.—Thursday, 
November 28rd, at 4.30 p.m. Foreign and Cclonial Section. Paper, 
“*Old and New Colombo,” by Mr. John Ferguson. 
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ECONOMICAL HAULAGE. 


Ir has been persistently if- minutely urged against 
Dritish railway management that the haulage of goods 
and minerals is conducted on a system the reverse of 
economical ; and that asa natural corollary the adoption 
of better methods would save money, with the result not 
that dividends would be augmented—none. of the 
reformers seem to be shareholders—but that the burden 
now laid on manufacturers would be reduced. As it 
appears that all the railways at this side of the Atlantic 
are alike mismanaged, we are directed to goto the United 
States for a lesson. Put into the'smallest space, all the 
arguments of the reformers amount to the statement that 
in 30-ton wagons, and plenty of them in each train, the 
railway companies will find commercial salvation. 

The last issue of the Engineering News, an ably con- 
ducted United States contemporary, contains an engrav- 
ing of the most powerful locomotive that has yet been 
built, or, perhaps, can be built for a 4ft. Skin. gauge. It 
has been constructed for the fllinois Central Railway, 
and particulars of it have already appeared in our pages. 
The total weight of this monstrous machine is 104 
English tons. The tender, which carries 7000 gallons 
of water and 12 tons of coal, weighs 59 tons full. The 
engine is carried on eight coupled wheels, 4ft. Qin. 
diameter, and a four-wheeled bogie. The load on each 
driving wheel is not less than 10°75 English tons; the 
load per axle being 21} tons. . The cylinders are 23in. by 
30in.; the boi’e: is 6:t. Sin. in diameter; the pressure 
2101b.; the giate surface is 37} square feet; the total 
heating surface 3500 square feet. The paying load hauled 
is 2000 tons. It was built by the Brooks Locomotive 
Works, Dbnkirk, New York, who designed the engine, to 
work the road between Carbondale and Fulton, which 
forms part of the company’s through line to the ocean 
steamers lying alongside at New Orleans. The maximum 
incline to be faced is about 1 in 185. Our contemporary 
takes the opportunity supplied by the publication of the 
drawings of the engine to discourse on what he. terms 
‘A Revolution in Railway Transportation.” It is easy, 
when we read between the lines, to see that.he repre- 
senting the railway interest, is troubled by proposals now 
being put forward in the States for the construction of 
canals by State aid; and he sets himself to show that 
it is impossible for any canal to work for less money 
than that required to run 2800-ton trains hauled by 


enormous locomotives. This article is particularly 


worthy of the attention of those who advocate so 
strenuously the adoption of American methods in this 
country. Our contemporary says, ‘“‘ American railway 
managers have proved to the world that, with the steel 
rail for a roadway and steam for a motive power, freight 
can be moved far more cheaply than in any artificial 
waterway or river channel. The modern American 
freight train is, in fact, excelled only by the vessels on the 
Great Lakes and on the ocean as an economical machine 
for the transport of bulk freight.” In order to sub- 
stantiate this statement, our contemporary gives an 
estimate of the working expenses per, mile of a 2000-ton 
train, which runs as follows in cents :—Fuel, 15; loco- 
motive repairs, ‘08; water, oil, waste, &c., ‘03; engine 
crew, wipers, &c., 10; interest and depreciation on loco- 
motive, ‘04 per train mile. Taking half rates for work- 
ing, returned empties, terminals, and general expenses, 
we have 1°29dol., or say 6s. 4d. as the total cost 
of hauling 2000 tons of paying load one mile. We con- 
fess that we fail to see how these figures can be re- 
conciled with facts. The speed, itis true, is only ten miles 
per hour, but even at that low velocity loads of 11 tons 
per wheel must be extremely trying to the road. An 
addition of various sums for this and interest on the cost 
of the road brings the total up to 2 dols., or say 10s. 4d. 
per train mile. We find it impossible on the general data 
given to check these figures throughout, but one or two 
admit of examination. Coal is put down at a little less 
than 8d. per mile. There is no reason, however, to 
suppose that this, being a simple engine, is more 
economical than others, which burn 75 lb. per square 
foot of grate per hour, and this, representing nearly 
300 lb. per mile, would involve a price of coal on 
the tender a point so low that we hesitate to 
accept it as possible. Again ‘04 of a dollar per 
mile for interest and depreciation on the locomotive 
seems a ridiculously low figure. The whole state- 
ment is based, be it remembered, on a ten-mile-an-hour 
speed. Taking the running day at ten hours, which is 
high for a locomotive, or 3000 hours per annum, we have 
a maximum mileage of 30,000, which, multiplied by ‘C4 
of a dollar, gives us in round numbers £250 a year to 
pay for interest and depreciation. The cost of such an 
engine cannot be less than £5000; it is probably much 
more. Interest alone at 5 per cent. on this sum is £250. 
Depreciation cannot be less than 10 per cent. We have 
here £750 per annum, instead of the £250 allowed by our 
contemporary. If we take the loaded mileage at 15,000, 
and the returned empty at 15,000, the figures come out 
still worse. We do not venture to assert that his 
figures are ali wrong. We do assert that they cannot be 
reconciled with railway experience in this country; and, 
indeed, to do the Engineering News justice, it admits 
that a common contention in the United States is that 
very high rates are charged for the carriage of mer- 
chandise in order to pay for grain, coal, and ore, whichare 
moved at adead loss. It appears to us that there is 
more force in this argument than our contemporary 
seems disposed to admit. 

Let us. however, for the sake of argument, admit that 
the figures given by our contemporary are accurate, and 
see how they bear on English traffic. If, say men like 
Mr. Acworth, goods can be handled in the United States 
at such low rates, they ought to be moved here for not 
more money. Our contemporary, however, lays down 
strict limitations. He sets forth the conditions which 
alone make such cheap transportation possible, and 
coincidently he alco indirectly shows that the conditions 
of traffic prevailing in this country are entirely different. 
Take, for example, the following passage :—‘' The rate of 
the Chesapeake and Ohio Railroad for all coal shipped to 
the seaboard in the year ending June 30th, 1899, averaged 
only 2°21 mills per ton-mile. It is sometimes argued, 
however, that these rates really represent business carried 
at aloss, It is said that railways carry at less than cost 
traflic of this class, and make both ends meet by charging 
exorbitant rates on high-class merchandise. It is our 
belief that this is far from being the case, and that the 
most profitable business whioh the railway can handle, 
provided only that it is obtainable in suficiently great 
volume, is the movement of through bulk freights in the 
heaviest possible train loads. The cost of handling 
traflic of this class can be very closely ascertained, and 
the profit upon it can therefore be accurately known, 
while the cost of handling small shipments of high-class 
goods is made up of such a multiplicity of items that 
only an approximate idea of its total amount can ever 
be reached.” The italics are ours. Our contemporary 
goes on to add that these great trains can only really be 
worked to advantage when they have the road to 
themselves, and are not interfered with; and it 
will be readily understood that the stopping and starting 
of a train composed cf no fewer than sixty-six cars, each 
holding 30 tons of coal or ore or corn, is not a thing to be 
lightly undertaken every few miles or so. The essential 
condition is that a sufficient quantity of the things to be 
hauled shall be at once available. In this country the 
demand for haulage of the kind does not exist. Cecal, for 
example, for ironworks and the supply of. cur manu- 
facturing towns generally, is always brought from short 
distances, and from numerous collieries. The coal for 
shipment, again, is collected over a fairly wide area, and 
in no case represents a long haul, while all our loading 
and bunkering arrangements are intended for working 
10-ton trucks, and they do this with an ease and 
rapidity which could not be improved on by 
the- use of the 80-ton truck. In this country the 
500-ton coal train running at a speed of about twenty 
miles an hour—sometimes much higher—is found to be 
more suitable to our wants than a train of three or four 
times the weight hauled at half the speed. The question 
of the transport of general merchandise need not be dis- 
cussed. It seemsto be admitted that ifs movement costs 
as much, if not a good deal more, in the United States 
than it does here. - It is only grain and minerals that can 
be moved cheaply, and even then, says our con- 


temporary, “‘it will be understood, of course, that such 
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low costs as are contemplated in the above estimate 
would be possible only under the conditions assumed, an 
the chief condition is the necessary volume of traffic.” 

An important point remains for consideration. Why 
should the haulage of goods in very long trains cost less 
than haulage in shorter and lighter trains? The answer 
is, first, that the tare of a 30-ton wagon is much less than 
that of a 10-ton wagon. But this will not serve to cover 
the whole ground. Three ordinary wagons will carry 
30 tons,-on a dead weight of 15 to 18 tons. The cost will 
be £120. The 30-ton wagon will weigh at least 10 tons, 
and it is very doubtful that it can be had for the price of 
three ordinary wagons. However, we have here a saving 
of, say, 5 tons of dead weight on 30 tons, or one-sixth, 
which is not a very great item. But, so far, the advan- 
tage of using colossal locomotives has not been set forth. 
That remains for explanation. So far as we can see, it 
must result mainly in the reduction of the cost of wages. 
Yet we are puzzled, we admit, as to the firing of such a 
gigantic engine as that we have described. It appears 
to us that two firemen must be carried, or, at all events, 
one fireman and a coal trimmer. The engine is as large 
as three ordinary locomotives. That the use of these 
monstrous engines is found economical in the United 
States seems to be proved. We could not use them here 
even if we had a mind to try them, so that we may write 
quite dispassionately about them. But we should like 
to have a clear statement of the precise reasons in pounds, 
shillings, and pence, or even in dollars, of the reason why, 
leaving wages on one side, it costs less to haul one train 
of 1500 tons than two trains of 750 tons each. What are 
the mechanical reasons ? 


CUBAN IRON ORE, 


Ir is announced that land has been acquired in Boston, 
U.S.A., for the purpose of establishing blast furnaces, 
rolling mills, and a general iron and steel plant for the 
manufacture of ‘‘ enormous quantities’ of iron and steel, 
and giving employment to several thousands of men. 
The development promises to be of significance not only 
in relation to the American market, but to Europe as 
well. The recognised iron manufacturing centres of the 
United States are in contiguity to the mining districts. 
Boston cannot very well be said to be favourably located 
in this respect, but it proposes—-or rather the syndicate 
which has the enterprise in hand proposes—to make a 
departure by importing ores from Cuba and Spain instead 
of placing reliance upon the native mines, which appear 
to have all their work cut out just at present, at least, 
to provide Pittsburgh and the other centres with the ma- 
terial they need. There is said to be English capital in the 
project, but that is a detail of secondary significance. 
The important problem is to secure cheap transportation 
and economical conditions for working the ores at some 
point on the American coast. Boston presents favour- 
able conditions for this enterprise. First, it has a vast 
area of water front yet undeveloped, and in the matter of 
cheap freight those responsible for the undertaking are 
said to have ‘‘ demonstrated that tramp steamers can be 
chartered ordinarily at 4 dols. per ton each trip—say, 
wheat to Spain and iron ore back to Boston. Taking the 
average cost of freights on grain to Europe, they would 
equal 2.50 dols. per ton; hence the return freight of 
iron ore would cost only 1.50 dols. per ton. This 
added to the cost of iron ore in Spain would make 
the cost of Bessemer ore delivered in Boston 2°70 dols. 
per ton, to which should be added 30 cents duty, making 
the total cost 3 dols. per ton.” It should be borne in 
mind, however, that for any iron ore, steel, or the pro- 
ducts thereof exported from America, 90 per cent. rebate 
is allowed by the Government on the duties levied ; so 
that much of the duty would be refunded. It will be 
obvious that a proposal of this sort could only be 
developed under conditions carrying terminal facilities 
in close proximity to the grain elevators of some great 
trunk line from the West like the New York Central, 
Canadian Pacific, or Boston and Albany Railroad, from 
the fact that the success of the enterprise depends upon 
loading grain under the best facilities and then bring- 
ing a return cargo of ore to be delivered alongside 
the grain elevators of the trunk lines which are to 
furnish the return cargo. If the plan can be carried out, 
ore will be laid down in Boston at a cost as low as that 
on Michigan and Wisconsin ores laid down at Pittsburgh ; 
and great advantage would accrue in the shape of ship- 
yards for the construction of steel and iron vessels. 
Shipbuilding has for many years been a leading factor in 
East Boston, and it would not be surprising if a resurrec- 
tion of this industry came about through the establish- 
ment of large ironworks on the harbour, especially 
by the aid of the bounties which are to be granted under 
the Hanna-Payne Bill, when Congress sees fit—as it 
will probably do in the coming session—to make that 
measure law. At the very least, Boston should possess 
a very great advantage in the cost of freight over Pitts- 
burgh in regard to the 400,000 tons or more of pig iron 
which are used in New England. Again, it will be 
readily seen that, for all export trade or business in that 
section, rolling mills, structural steel works, and bridge 
works in Boston would have an advantage over Pittsburgh 
in the cost of freight from that point to the seaboard. 
3ut the industry has got to be established, and, though 
there seems no insuperable obstacle to ultimate success, 
business would grow very slowly. It has yet to be 
demonstrated, too, we take it, that foreign ore can be 
laid down at an Atlantic port at the figure named. 

We have referred in some detail to the Boston project 
because it is interesting, and because, if the difficulties 
which it will have to face should not prove fatal, we may 
look for the ultimate establishment of iron manufacturing 
centres not only at Boston, but at other points on the 
Atlantic seaboard. But quite apart from Boston, the 
question of supplementing the home supplies of ore by 
imports from abroad will have to be faced seriously if 
anything like the present degree of industrial activity is 
maintained. The ore deposits of the United States are 
considerable enough to meet all imaginable requirements 


of the home trade, provided only that they are made 


d| available. But to bring new iron mines to the productive 


stage is a tardy process—a fact which has previously 
been emphasised in these pages; and present demands 
appear to be well up to, if not in excess of, present 
possibilities. We see it stated that during the season 
now closing between 15,000,000 and 16,000,000 tons of ore 
have been conveyed by steamer from Lake Superior to 
lake ports, and that the Carnegie Company hasa standing 
offer for all vessel room next season at the very high 
rate of 1.25 dol. per ton. All this points to a con- 
tinuance of manufacturing briskness, and to a fear lest 
available supplies of ore should prove inadequate. Says 
one leading authority :—‘‘ The rapid extension of work in 
the lake region is still, as it has been for the last ten 
years, the key of the situation. That region has made 
possible the doubling of American iron production, and, 
according to all accounts, is able to provide supplies for 
doubling it again. It will take time to open more mines 
and build more roads, and a greatly increased fleet of 
vessels on the lakes.” Just so; and in the meantime the 
fear of a scarcity is very real. We have said that one of 
the quarters upon which Boston proposes to rely is Cuba. 
It is significant to find that the Pennsylvania Steel Com- 
pany, one of the companies which shares the Pennsyl- 
vania Railroad’s recent order for 100,000 tons of steel 
rails for delivery next year at 33 dollars per ton, has 
already gone to Cuba. That company has available a 
great supply of exceptionally rich ore in the island, and 
is pushing its efforts to secure larger delivery and use of 
it. Other concerns have secured important deposits, one, 
we are told, having just contracted for a long steel pier 
and ten miles of railway for delivery of its ore on board 
ship. These concerns have short rail transportation in 
Cuba itself, and cheap ocean transportation to docks in 
the United States close to furnaces, and they should, 
therefore, derive much benefit from the arrangement. 
Cuba is now an American possession; political and 
labour conditions are healthy, and promise with the 
establishment of self-government next year to continue 
in that state; and, being American territory, there will 
presumably be no import tax on the ores which may be 
brought thence for consumption in the United States 
proper, so that there will be no necessity for a rebate in 
the case of manufactured goods sent abroad later. 

Cuba is possessed of numerous minerals, but in none 
is it so rich asin iron ore. The very indifferent results 
achieved to date are easily accounted for by the chronic 
condition of insurrection which marked the history of 
the place during Spanish domination. The Spaniards 
and the native Cubans lacked enterprise, and there was 
then no very good inducement to foreigners to sink mines 
which might be ruined by the next party of guerilla 
marauders that should come along. But even before the 
emancipation, the iron mines were worked by two or 
three companies. Thus, the Juragua Company pro- 
duced 3,036,300 tons between 1884 and 1897; the 
Spanish-American Iron Company turned out 400,000 tons 
under exceptionally difficult circumstances in the three 
years 1895-7 inclusive; and the Sigua Iron Company 
started to ship when the war broke out. Since the 
pacification of the island, there has been quite a rush on 
the part of American companies to secure Cuban iron 
mining properties ; and for the first time these properties 
are promised a fair chance for development on a scale 
not incommensurate with their magnitude and intrinsic 
value. This much is indicated by the action of the 
Pennsylvania Steel and other companies to which 
allusion has already been made. It seems probable 
that the island will become an important source of supply 
for hematite iron. The mining districts are confined to 
the eastern end of the island, and Mr. R. P. Porter, the 
Special Commissioner chosen by the American Govern- 
ment to investigate the economic and other conditions 
at the island after the war, describes the ore as a brown 
hematite, existing in large quantities, ‘‘easy to work, of 
excellent quality, about 62 per cent. iron, and specially 
adapted for the making of Bessemer steel.” The mines 
at present worked are in the province of Santiago in 
reasonably close proximity to the city of the same name. 
The Juragua properties, since iron was first taken from 
them in 1884, have been in the control of Americans, 
who have made a good profit by shipping the out- 
put in their own steamers to their native company. In 
the same neighbourhood are the Carpintero mines, 
covering 620 hectares, and yielding 61 to 68 per cent. 
of metallic iron; the Madaiena and Naranjito mines, 
eight in number, four of them owned by the Spanish- 
American Mining Company, which has built a railway to 
the port of Daiquiri, three miles away; the Berracos 
group, 210 hectares, giving 65 per cent.of metal; and the 
Arroyo de la Plata group of nine mines, of which six are 
worked by the Sigua Iron Company. The Guama mines 
of 387 hectares show the ore in greater abundance than 
perhaps any others in the island, though they are not 
so well situated, being six miles from the sea at Chiri- 
vico. They have of late attracted attention, and we hear 
that a line is to be provided to the coast—again by 
American capital. Other mining centres in the same pro- 
vince might be enumerated by the dozen, but we will 
be content with referring to the Bayamitos, which in- 
clude the Catasaqua, Cachita, Little Lehigh, Second 
Detroit, and Second Michigan mines, covering close upon 
500 hectares all told. A mining engineer who has 
examined these mines states that there is a very large 
body of ore, especially in the Catasaqua mine, where 
he traced it for three-quarters of a mile, until he 
reached the Cachita mine, which is of the same 
nature; both containing a large quantity of mag- 
netic iron ore of excellent quality. The ‘ Second 
Michigan” is also well spoken of, and its ore is also 
magnetic. The “ Little Lehigh” contains a large body 
of red hematite. The first ore to be seen on the Detroit 
mine is three-quarters of a mile from the coast, and 30ft. 
above sea level, and the grade is easy over this and the 
Michigan mine. The output of all these mines could be 


brought through the Detroit mine to the Bay of Papayo, 


— 
five miles distant from it, in the direction of Santiago 
The bay is stated to be large enough for two steamers f 
4000 tons each at once, with a depth of from 23ft, to 2 
of water; and a good breakwater could be made on 8 reef 
which lies in front of the entrance. The conditions here 
again, are favourable to development. Manganese ; 
also found in something like profusion in the provineg a 
Santiago. The deposits lie in the San Maestro range g 
the south coast, and extend over a distance of 100 males 
between Santiago city and Manzanillo. Attention wag 
drawn to them in the United States about ten years ago 
the demand for manganese in that country being myc}, 
in excess of the native supply, and between 1890 ang 
1893 the Panupo Iron Company, another American coy, 
poration, shipped 62,600 tons to the States, the bulk of 
it being taken under contract by the Carnegie Company 
The war put a stop to operations, but they have sinog 
been resumed. New properties have been staked out; ang 
now there are 88 manganese mines in sight along the San 
Maestro range. It is believed that resources are prac. 
tically limitless, and that the metal is in the main high 
grade, and can be mined and shipped at prices which wil] 
extend the industry until the American steel works obtain 
their entire supply from this one locality. The one weak 
feature about the mining industry in the island is the 
labour available. The situation of the hematite and map. 
ganese mines is from 200ft. to 1500ft. above the sea, and 
therefore much healthier than in the plains. But the 
whites, except those of the Latin race, are not equal to 
the work, and the blacks are lacking in efficiency, as com. 
pared with the same class in higher latitudes. The experi. 
ment is being tried of employing Italians and North 
American negroes for the work, and should it succeed, 
nothing will be wanting of all the elements that make for 
success, 


LORD ROSEBERY ON WORKMEN'S HOUSES, 


Ox Monday Lord Rosebery visited Shoreditch, and 
opened a block of new buildings constructed by the local 
vestry for the accommodation of artisans. No doubt 
many of our readers have made themselves acquainted 
with the principal portions of the amusing speech which 
he delivered. He faced the old difficulty, that there is 
in all large towns, much less great cities, a residual 
humanity for whom it is almost impossible to do any. 
thing, mainly because they want nothing done that ought 
to be done. These folk inhabit dens and rookeries, and 
when these houses are cleared off the face of an earth which 
they encumber, out of a city which they disgrace, the 
place of the tramps and vagabonds, and utter paupers, 
is taken by a superior class, and what becomes of the 
residuum? No answer has yet been given; no answer 
can be given but one. They drift to other slums. The 
problem is eternal ; as it stands it is too difficult for us 
to attempt even to hint at its solution, and it is fortu- 
nately beyond the province of this journal to discuss it. 
But the construction of artisans’ dwellings and the 
housing of workmen and workwomen is a matter of very 
great interest indeed to all those who, like engineers, 
are large employers of labour. Great difficulties lie in 
the way of se any suitable accommodation for our 
hosts of workers. be | Rosebery has, at all events, the 
merit of having made a suggestion, if only to dismiss it 
as impracticable, which we believe deserves further con- 
sideration. It may, perhaps, be said that we are wholly 
imaginative in what follows; but it is admitted on all 
ey that matters are now also wholly unsatisfactory, 
and that they are getting worse. Under the circum. 
stances it is, we think, permissible to push Lord Rose- 
bery’s suggestion a little further in the search for a way 
of escape from evils which are becoming intolerable. 

Lord Rosebery’s plan may be stated in a very few 
words. It is that local authorities should build villages 
or towns outside London, and provide an adequate 
service of workmen’s trains to carry the inhabitants into 
and out of the metropolis. In the course of his speech 
he said, ‘‘ There is one obvious method which suggests 
itself to everybody who has at all studied this problem. 
It is this: that with workmen’s trains you ought to be 
able to house a great part of the working population of 
London, more healthily and more economically, in the 
country near London. I believe that if the county of 
London had the power to purchase tracts of land, for 
example in Essex, where much of the land has been 
thrown out of cultivation owing to the icultural dis- 
tress, that you would have marched, not the whole way, 
because you would not have dealt with the residuum of 
which I spoke earlier, but you would have gone a long 
way to deal with the large problem of London habitation. 
We have the right to ask this question, Why so simple 
and obvious a relief to the overcharged population of 
London cannot be afforded by Government and Parlia- 
ment? It is notascheme to which any plausible objection 
can be urged. It is not, therefore, a scheme to which any 
real opposition can be offered.” Lord Rosebery is quite 
right ; to such a scheme no political or social objection 
can be urged. The obstacle is purely mechanical. It is 
quite useless to build working men’s towns unless the men 
can get to their work in London in the morning, and out of 
it in the evening ; and that cannot possibly be properly 
effected by the existing railways. 

So much premised, we may go on to sketch a scheme 
which is simply intended to fill up the blanks in that of 
Lord Rosebery. It is patent to every one who travels 
by rail that there are within reasonable distances of the 
Royal Exchange, say within a radius of fifteen or twenty 
miles, considerable areas of open country, dotted with 
farmhouses and grazed by cattle, agricultural land which 
can be still obtained for a comparatively, if not a really 
moderate price. On a suitable site let a model town 
built, capable of accommodating, say, 30,000 inhabitants. 
So far we have Lord Rosebery’s scheme; the one thing 
wanted is the means of linking it with London. To this 
end let our town havea special line of railway constructed 
for itself, to some point where connection can be readily 


made with the tram system. Thatsystem is now largely 
used by working men, who crowd the cars early in the 
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: d at night. But its use might be greatl 
is an feature of the scheme whic 
ay that the proposed railway must not attempt 
we 8 fer the rr gan expensive region of London 
bs = It would probably serve its purpose if it were a 
Mi ht railway” worked by electric power. It would be 
ink connecting the metropolitan systems of intra- 
communication with the open country. The dis- 
hing feature of such a railway must be its 

Its one object would be to connect a given 
’s town with London. It would be absolutely 
to its success that it must have no wayside 
stations, 10 junctions, nothing of any kind that could 
interfere with the absolute punctuality with which it 
pe deliver some thousands of people into London in 
the morning and take them back at night. The working 
men would have a railway all to themselves. On such a 
road the very high speeds could be obtained which are 
essential, because without them a sufficient number of 
trains could not be run to accommodate the traffic, 
which would mainly be concentrated in two hours in the 
morning and two hours in the evening. Nothing very 
magnificent in the way of a terminus would be required 
at either end. We have abundant examples of the fact 
that very trifling terminal facilities are required by 
artisans. Itmay be said that one such town would be of 
little service. That is true; but there is no reason why, 
it one were built, we should not have a score, the great 
thing being, as laid down by Lord Rosebery, that the 
town should be well out in the country. 

The conditions would then be something like this. 
Thousands of artisans now live in various groups or dis- 
tricts—they are crowded into unhealthy buildings, they 
have not room to breathe. They turn out every morning 
and find their way to work as best they can—by tram, 
on foot, by rail. If our light railway delivered them into 
the streets of Shoreditch, or Whitechapel, or Hackney 
Wick, they would be no worse off for getting access to 
their work than they are now, living in Shoreditch, or 
Whitechapel, or Hackney, and they would have the 
superlative advantage of sleeping in the country. It may 
be argued that all this is very good, but very expensive. 
Soit is. But that objection can be urged, andis urged, 
against all and every scheme for relieving congestion 
The whole plan will break down infallibly if too much is 
attempted. The central idea must be that the town is a 
colony of workmen. There must be no town halls or 
grand buildings. The decencies of life, perfect sani- 
tation, plenty of fresh air, and pure water, but nothing 
to attract the wealthy or to recommend the place as 4 
residence for elegant leisure. Not an ideal workman’s 
town—-nothing but what is essential, and to unite this 
with London, an extension of the light railway system. 
How, we shall be asked, can this be done, and that be 
done? The direct answer is that certain things which 
cannot be done will probably be found quite unnecessary. 
The aid of Parliament would, no doubt, be indispensable. 
It is not, perhaps, fair to the plan that it should be so 
faintly shadowed out. It will, we think, repay examination, 
and be pronounced less Utopian than it appears at first 
sight. After all, there is very little difference between 
the idea and the prevailing system—save that whereas 
workmen’s towns are now being constructed within the 
metropolitan boundary, the proposed towns would be 
built at a distance, and linked up by light railways with 
the metropolis. There is no reason why an existing 
tramway should not be extended out into the country, pro- 
vided there was at the end of it a populous town; and 
there is no reason why there snould not be the populous 
town if the tram lines would carry an abundance of 
trains running at high speed. 
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LONDON IMPROVEMENTS. 


Tun address which Sir John Wolfe Barry delivered at the 
Society of Arts on Wednesday last is well worthy of the 
tion of every Londoner. We shall take an early oppor- 
tunity of publishing the paper in full. It is well known 
What attention Sir John has paid to the question of dealing 
with the congested traffic of the metropolis. He now comes 
forward with some figures calculated to convince even the 
0 ubtful that if certain improvements, which he advo- 
es, Were carried out, there would be an immense yearly 
saving of money. The address really does more than this, 
but in the present instance we confine ourselves to this one 
point. Sir John proposes that tunnels or viaducts should be 
constructed at Hyde Park Corner, Piccadilly-circus, Ludgate- 
circus, Oxford-street, and Tottenham-court-road, Wellington- 
Street, Strand, and Southwark Bridge and Upper Thames- 
street. Traffic going one way would use the existing road- 
Ways; that in the other direction would use the new route. 
The result would be, it is contended, a putting an end to 
congested traffic and a large saving of money. As a proof of 
this latter, Sir John has gone to a great deal of trouble in 
making calculations. He took four routes—Cheapside, the 
Strand, Piccadilly, and Tottenham-court-road. In one hour, 
& total of 4378 vehicles and 21,514 people passed a given spot in 
each toute. At another time it was,found that the omni- 

Uses passing a given point in Cheapside in an hour were 
384; in the Strand, 444; in Piccadilly, 423; and the junction 
of Tottenham-court-road and Oxford-street, 487. He thinks 
* fair to calculate that at these points we have to deal with 
an hourly traffic during the working part of the day of 1750 
omnibuses, 1500 cabs and carriages, and 1000 carts. Of 
Course the traffic’ varies during the twenty-four hours; but 
Sir John thinks that if we multiply the figures obtained in 
fa ‘our by nine, we shall be approximately correct. The 
igures arrived at are 16,650 omnibuses, 14,900 cabs and car- 
ae and 9700 carts and other vehicles. The progress of 
o a 1s impeded at various points. He has calculated 
= the retardation, owing to blocks in traffic, varies between 
it oe 44°8 per cent. He considers it by no means placing 
i at too high a figure if it is said that 20 per cent. in 

“% is lost to vehicular traflic. A value of 4s. per hour is 
te "th to each omnibus, 2s. 6d. an hour for cabs, and 2s. 
: * boa for carts. Ten passengers at 9d. per hour are taken 
peivate omnibus. One and a-half passengers per cab and 
psi € carriage at 3s. per hour, and 1s. per hour for one 
the nger in each cart. This, it is thought, comes well within 

mark in all cases, as representing the loss entailed by the 


delay to traffic, These figures work out to £1631 per hour 
for the four routes under discussion, and this makes a yearly 
loss of £880,740. Adding a calculated loss at Euston-road 
and Queen Victoria-street, the figure of £1,189,000 per annum 
is arrived at. The loss to trade is calculated at £900,000, and 
to pedestrian traffic £65,000—both seeming to be well within 
the mark—and the gross total of £2,154,000 is reached. Sir 
John thinks that a large-minded plan for dealing with these 
tremendous losses is badly needed—a plan to be worked out 
gradually, and one which, when realised, will really accom- 
modate our present and future traffic, and be a credit to the 
metropolis of Greater Britain. 


MINERS’ WAGES AND THE NEW UNIONISM. 


Ir is now absolutely certain that the Coalowners’ Associa- 
tion will be requested to grant the maximum rate fixed under 
the Conciliation Board arrangement. The miners in October 
received an advance of 24 per cent. Immediately that was 
conceded a movement was begun in Lancashire to ask for 
another 5 per cent. Yorkshire promptly followed, and with 
Lancashire and Yorkshire leading, the demand soon became 
that of the whole of the Miners’ Federation. The demand 
now tabled is in accordance with the agreement of the 
29th September, 1898, when it was decided between the two 
executives ‘that for a period of two years from the 1st of 
January, 1899, the rate of wages shall not be below 30 per 
cent. above the rate of wages of 1888, nor more than 45 per 
cent. above the rate of wages of 1888.” It was furtheragreed 
that during the said two years the rate of wages should be 
determined by a Conciliation Board within these specified 
periods. The demand now made, however, is that the masters 
shall at once swing wages up to the maximum amount 
allowed in the agreement. The coalowners urge that the 
high prices now ruling for coal have only been in existence 
for a short time, and that they are greatly modified by the 
increase in the cost of getting the coal, not merely in wages, 
but in all sorts of materials which contribute to that end. 
They also urge that they have not yet had time to recoup 
themselves for the losses sustained during prolonged periods 
of adversity. On the other hand, there is no apprehension 
that there will be any trouble in the coalfield, the public ex- 
pectation being that if the miners insist upon making the 
maximum their irreducible minimum, that the coalowners 
will give it rather than precipitate any struggle. The whole 
question, however, is pretty certain to resolve itself into one 
of continuing the Conciliation Board. It is quite clear, 
from indications already perceptible, that the Miners’ Asso- 
ciation contemplate bringing all their force to bear to 
strengthen and consolidate their unions. A large number 
of men are still outside their trade associations, and the 
men’s leaders at various meetings have intimated very 
clearly that they do not mean, in future, to let these 
non-unionists do as they like in the workings. What the 
unionists say is that those outside the union benefit by the 
rises in wages secured through the union efforts, and this 
they think is unfair. The doctrine of freedom of labour is 
completely ignored, and it appears as if on a very early date 
non-unionists will find themselves subjected to something 
more drastic than a boycott, for when the miners’ leaders 
intimate to their members a certain line of policy, that policy 
is usually adopted to an even greater extent than the leaders 
intimate. The plain truth is, the miners are practically 
being asked to consider whether they will work side by side 
with men who are not with them in their society, That is 
the further development of the New Unionism which created 
so“much- excitement and agitation a few years ago, and by 
which the outside miners are steadily being brought within 
the trade organisations. 


POTASSIUM CHLORATE. 
In another column we give a detailed abstract from the 
report by the Chief Inspector of Explosives, on the explosion 
of chlorate of potassium which took place last May at the 
Kurtz Works of the United Alkali Company, Limited, at 
St. Helens. It will be found that it has been established, 
practically beyond doubt, that the explosion actually was due 
to the raising to an intense heat of about five to six tons of the 
chlorate, this constituting but a small proportion of the total 
amount stored in the building where the explosion took place. 
The conditions under which this substance is explosive appear 
to be that it must be heated quickly in an open flame to a 
very high temperature. The inspector emphasises the state- 
ment that the heating must take place quickly. Apparatus 
at command in the laboratory where the experiments were 
carried out prohibited the heating of even so small a quantity 
as 100 grains quickly enough, but it was eventually discovered 
that a minute quantity of the chlorate exploded when held 
on a Wire in the blue part of a gas flame. The explosion was 
quite as marked as would have been the explosion of an equal 
quantity of gunpowder. It is a curious fact that the possible 
presence of impurities or of carbon in the gas flame having 
something to do with the explosion is not mentioned in the 
report, and does not seem to have occurred to either the 
inspector or to Dr. Dupré, who assisted him. It seems to us 
quite possibl2 that this may have been the case. In any 
event, however, the recommendations made in the report 
seem entirely to meet the requirements. These are practi- 
cally nothing more than that buildings and receptacles of all 
kinds, both for the manufacture and storing of the chlorate, 
should be fireproof. Such a calamitous occurrence as the 
explosion at St. Helens would by this precaution be rendered 
well nigh impossible. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THERE was a very full meeting at the Institution of Civil 
Engineers on Tuesday, when the two papers on the Waterloo 
and City Railway, of which we print extracts in another 
column, were read. These papers were of more than ordinary 
interest and merit, and a good discussion should follow. 
There was no time to begin this on Tuesday. The interven- 
ing time between the completion of the papers and the 
dissolution of the meeting was taken up with a show of 
lantern slides illustrative of the railway and its equipment. 
There was one noticeablefact in connection with the meeting, 
and that was that no one at the council table was in evening 
dress. 


LITERATURE. 


Boilers and Furnaces considered in their relations to Steam 
Engineering. By Witt1am M. Barr, Member of the 
American Society of Mechanical Engineers; with upwards 
of four hundred and fifty engravings. J. B. Lippincott 
Company, Philadelphia and London. 1899. Price 18s. 


Or the making of books upon boilers there seems to be 
no visible end. This, one of the latest additions, is a 


portly tome, large octavo, of 405 pages. It is well printed 
on good paper, and we are happy to say that not one of 
the engravings is an old friend. They have all, we 
readily believe, been specially prepared for this work, 
and they are for the most part entirely contenting and 
satisfactory. Mr. Barr begins his preface with an ex- 
planation of the cause of the book—why, in short, it was 
written. In 1880 he published a treatise on high-pres- 
sure boilers ; that work is out of print and out of date. 
He has been pressed to bring out a revised edition ; but 
twenty years is too long a space in the history of boiler 
engineering. It was hopeless to improve the first book. 
It had to “be set aside as a thing of the past, and the 
subject taken up affresh with special reference to the ex- 
acting conditions which obtain at this time in both design 
and performance. This book differs somewhat from the 
former one in being essentially one of constructive detail, 
in the preparation of which I have endeavoured to 
present, by means of well-chosen illustrations, the latest 
and best practice in steam boiler design.” There are 
eleven chapters in the book dealing with furnace com- 
bustion, materials of construction, riveted joints, welding 
and flanging, details and strength of construction, ex- 
ternally-fired boilers, boiler furnaces and fittings, in- 
ternally-fired boilers, sectional and water-tube boilers, 
boiler mountings, and safety apparatus, and lastly 
chimneys. This is a goodly list, and it is not remark- 
able that the subjects are somewhat unequally treated. 

It would extend this notice to undue length did we 
attempt to deal with the work step by step from end to 
end. It must be enough to say, generally, that itis a 
very admirable treatise on steam boilers, and then go on 
to consider the way in which Mr. Harr has dealt with one 
or two subjects. It will be seen almost the moment 
the book is opened that our author, while he knows 
American practice thoroughly at first hand, knows all 
other boiler practice at second hand. But very good 
boilers are made in the United States, and the points of 
difference between the two countries in the matter of 
boiler engineering are well worth consideration. We 
may take, for example, the externally-fired stationary 
boiler, a type which the engineers of boiler insurance 
companies in this country have left nothing undone to 
banish, oblivious of the fact that no boiler has ever done 
better service under exceptionally trying conditions. In 
the United States the type enjoys considerable favour, 
and special methods of construction are practised in the 
United States which are unknown here. The great 
defect of the boiler is its small heating surface and the 
large ground space occupied. To get over this difficulty 
a two-flue boiler is extensively used in the Western 
States, especially in riverside towns and coal mining 
districts. Many of the light draught steamers on 
Western rivers are fitted with them. They have fiat 
flanged ends, are traversed from end to end by two plain 
flues, riveted to flanges, either internal or external. Such 
boilers are from 16ft. to 24ft. long, and 3ft. or 4ft. in 
diameter. The flues, which are lap-welded and about tin. 
thick; are 12in, to 16in. diameter, according to the size of 
the shells. The usual pressure is 75 lb. The boilers are 
slung from girders, and usually mounted side by side in 
pairs. The grate bars are 3ft. below the boiler. The 
flame runs in a flash flue to the further end, and returns 
through the tubes to a smoke-box in front, and thence 
to the chimney. We believe that special riveting tools 
are used for fixing the tubes. Another favourite type is 
the Gin. flue boiler. The flues are riveted into the flanged 
head, and the operation requires considerable skill. 
Mr. Barr gives particulars of various standard sizes, from 
which we select a few of those referring to a boiler of the 
nominal power of 110horses. It is 6ft. in diameter, 20ft. 
long, has twenty-six tubes, 6in. diameter, and ;',in. thick. 
The total heating surface is 1067ft., and its weight, com- 
plete with all fittings, grate bars, &c.,is 11} tons. The 
externally-fired boilers, with a large number of small tubes 
rolled into the tube-plates, are also much infavour. Our 
author gives valuable information as to results obtained 
from various externally-fired boilers which are very sug- 
gestive. Thus, for example, the boiler with two flues 
required 3°34 square feet, a 6in. tubular boiler 4°74 
square feet, and a 4in. tubular boiler 6°61 square feet, to 
evaporate 34} Ib. of water per hour. If externally-fired 
boilers were so defective as it is said that they are in this 
country, they would not be used to the extent prevailing 
at the other side of the Atlantic. They are cheap and 
efficient steam generators; fairly economical, and able to 
burn anything, because they can have grates and com- 
bustion chambers of any desired dimensions. We have 
always held that our insular objection to this extensively 
used boiler has been based partly on prejudice and partly 
on the fact that any kind of material and workmanship 
be been considered good enough for an externally-fired 

er. 

The chapter devoted to internally-fired boilers is prin- 
cipally remarkable for the evidence which it gives that 
the Lancashire, or two-tiued boiler, seems to be scarcely 
known in the United States; boilers of that type are 
dismissed with a few pages. A good deal is said about 
various types of locomotive boilers for use with stationary 
engines, but there is nothing very novel about this. 

Our author deals on the whole very fairly with water- 
tube “boilers. He describes a great many which find 
favour in the United States, but we do not think that he 
is much in love with any of them. ‘Freedom from 
disastrous explosion is one of the merits particularly 
emphasised by makers of water-tube boilers. It is true 
no overwhelming disaster and wreckage of property, 
such as often accompanied the explosion of Cornish, 
Lancashire, horizontal, tubular, and cylinder boilers, has 
been chargeable to water-tube boilers; nor is it ever 
likely to be, but the casualty list resulting through the 
breakage of headers and other constructive details is by 
no means small.” It is worth notice that the Belleville 
boiler is not even mentioned by Mr. Barr. 

On the subject of staying boilers our author gives a 
good deal of information, almost entirely concerning 


United States practice. The United States rule for 
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boiler pressure will be new to many of our readers. We 
give it here:—Multiply one sixth of the lowest tensile 
strength stamped on any plate in the cylindrical shell by 
the thickness expressed in inches or parts of an inch of the 
thinnest plate in the same cylindrical shell, and divide 
by the radius in inches, and the sum will be the pressure 
allowable per square inch for single riveting, to which 
add 20 per cent. for double riveting when the holes 
have been “ fairly drilled,” and no part of such work has 
been punched. The hydrostatic pressure applied must 
be in proportion of 150 Ib. to the square inch to 100 Ib. to 
the square inch pressure allowed. 
The section devoted to the staying of locomotive 
boilers is not very satisfactory. It bears internal 
evidence that our author has had no great experience 
with boilers of the kind. The solid crown bar seems not 
to be known in the United States, at least Mr. Barr does 
not refer to it. The conclusion that by putting cast iron 
washers between the crown sheet and the bridge stay and 
screwing up hard against them, the effect of deepening the 
crown bar is produced, is erroneous. Mr. Barr’s theory is 
that the crown sheet is converted into the bottom flange of 
a girder. But it is easy to see that to produce the effect 
the screwed stay bolts must be a dead fit in the girder; 
and further, that a ductile material like copper is quite 
unfit to play the supposed part. It is true we suppose 
our author had steel, not copper, in mind when he wrote ; 
but the whole thing is so radically wrong that we need 
not criticise it in detail. 
Nor can we think that he is much more happy in his 
treatment of sling stays. Possibly he only set forth 
regular American practice, and that he is not responsible 
for the following statement. He first calculates the 
strength of a given bridge stay, and then says that the 
load will be 13,811 Ib. ‘‘ for each girder, in excess of what 
the girder itself can safely carry. The best way to pro- 
vide for this is to connect the crown bars by means of 
braces with the roof sheet overhead.” Mr. Barr has 
entirely overlooked the well-known fact that the inside 
box invariably rises as a result of expansion, and that as 
a consequence, however tight sling stays may be when 
the boiler is cold, they are sure to be slack when the 
boiler is hot. They can only begin to do their work when 
the girders have bent. They are used with copper boxes, 
mainly in the hope of sparing the tube plate, and they 
are safeguards in case a girder should break. But many 
able authorities hold that they are otherwise quite useless ; 
and our own opinion is that a properly made boiler is 
much better without them. Mr. Barr refers to the use 
of crown bars running lengthways of the fire-box, as 
being defective because they must be made deeper than 
cross bars. But he makes no reference to the 
principal reascn why they should not be used, 
namely, that no load should be put on the tube plate 
under any circumstances. How it may be with steel we 
are not prepared to say, but with copper plates and brass 
tubes deformation of the holes and leakage are certain to 
ensue. Mr. Barr gives some very useful information not, 
we think, previously published in this country, about 
crown stays in boilers of the Belpaire type, in the shape 
of a statement of the results obtained from experiments 
made by Mr. F. J. Coles in 1897. The tests were made 
on plates, hot and cold. ‘They seem to indicate that 
the best riveted head which can be formed cold, made in 
the usual conical shape, has a holding power, hot and 
cold, much less than the solid head.” Summing up, it 
may be said the whole series of tests ‘‘seem to indicate 
that the average holding power of the usual form of 
stay bolt at a dull red, or almost black heat, would be 
decreased from its strength when cold by about 50 per 
cent.; at a bright red, to about one-fifth of its original 
strength.”’ Mr. Cole’s conclusions are that the centre rows 
of the crown stays in a locomotive boiler should be pro- 
vided *‘ with solid button heads, or with nuts having a 
countersunk cavity into which the stay bolt is riveted, to 
prevent pulling through in case the crown sheet is over- 
heated.” Our author makes no mention of the carrying of 
the ends of crown bars on brackets riveted on ‘the inside 
of ~ outer fire-box shell, for which a good deal may be 
urged. 

A useful warning is given on page 145 against the care- 
less use of tube expanders, which may distort the tube 
plate. ‘‘Fire-boxes are known to have had the middle of 
the flue sheet forced up almost an inch above its original 
level. This has commonly been attributed to expansion 
due to the action of heating and cooling. There is good 
reason for believing that the expander was the real cause 
of the distortion.”” Our own experience warrants the 
soundness of this assumption. 

The concluding portions of the volume are devoted to 
a consideration of boiler fittings and adjuncts, such as 
feed pumps, damper regulators, blow-off cocks, and so 
on. These are all, or nearly all, American inventions, 
and some of them strike English engineers as more 
curious than useful. It is interesting to notice that the 
very admirable system of feeding boilers into the steam 
space is growing in favour in the United States, the 
water being delivered into shallow trays on a plan 
patented by M. Emile Martin, a I'rench engineer, about 
the year 1864, A useful chapter on chimneys concludes 
the volume. Asan excellent epitome of United States 
boiler practice, we have no hesitation in commending it 
to our readers. We shall be very foolish if we think we 
are the only people in the world who can make boilers, 
and we can assure our readers that they can hardly read 
this book in the proper spirit without extracting a great 
deal of highly suggestive information from its pages. 


Kinc'’s CoLLEGE ENGINEERING SoctETY.—At a general meeting 
of the King’s College Engineering Society on November 10th, 
Mr. J. A. Legge read a paper on ‘‘ Railway Water Troughs.” The 
author described the general arrangements of the troughs ; he 
also described, by means of a sectional diagram of a tender, the 
way in which the scoops are fitted to the tenders, and the auto- 
matic arrangement for lifting them ; also the way in which the 


A RAILWAY UP MONT BLANC. 

Our contemporary, La Reveu Alpine, published in August 
last a report made by a scientific Commission upon the 
suggested railway up Mont Blanc. It appears that a French 
contractor, M. Saturnin Fabre, had been much struck by the 
progress made abroad, particularly in Switzerland, in the 
direction of the construction of lines of railway to high 
peaks. M. Fabre determined that France ought no longer 
to remain in the background, and accordingly. conceived the 
idea of constructing a railway up Mont Blanc, employin, 
electricity obtained by means of the water power derive 
from the Arve or other neighbouring waterfalls for working 
the trains. As a means of arriving at this end M. Fabre 
took the somewhat unusual step of proceeding to consult the 
professors of the University of Lyons and other scientists. 
A concession for three years was obtained, and a Commission 
was formed, which consisted as follows:—M. C. Depéret 
Soret. Professor of Geology and Chief of the Scientific 
Staft of the Lyons University; M. A. Offret, Professor of 
Theoretical and Applied Mineralogy at the same University ; 
M. Joseph Vallot, Director of the Meteorological Observa- 
tory on Mont Blanc, who was willing to lend to the work the 
experience which was the outcome of studies of and 
researches into the mountains of the Mont Blanc group; and 
Professor Lepine, Doctor of Medicine, also of the Lyons 
University. 

This Commission, after considerable study by means of 
maps, decided to visit the actual site, and did so in July, 
1897. The outcome of their investigations appears in 
the report now under consideration. The general outline of 
Mont Blanc, if the snow and the glaciers could be stripped 
from it, consists of a series of sharp ridges sinsotted by 
deep valleys, which converge towards a main ridge running 
east and west. Glaciers of large size fill up the valleys in 


Gotiter, Mon’ ede Taconnaz to the village 
also in the des Houches. of aconnay, 

The first of these is declared out of the question beca: 
of the much greater length of the line. There would 
64 kiloms., measured horizontally, of tunnel from the 4j ibe 
du Goiter to the Col de Voza, and 6 kiloms,, as the 
flies, of obligatory extension of the line to the station” 
Fayet. Moreover, the ground traversed would incl at 
4 kiloms. of caleareous lias, which would be liable to "9 
ments both during the making and working of the line 
second route does not offer the same objection as to |, The 
but the mountain is much cut up by ravines, which yw, 
throw great difficulties in the way of the construction of 
railway line, and, moreover, the absence of view on the gra, 
glaciers would render the journey much less pict a 
The third suggestion seems, on the contrary, to unite ql] 
necessary conditions, It is short, a continuous ridge of rock 
runs from the valley to the summit of the Aiguille 4 
Goftter ; and, lastly, the nature of the rock of which Mount 
Taconnaz is formed is solid and unbroken. 

The Commission, having arrived at this point, roceed 
trace out the exact line proposed with pal wee 
The line will start from the village of Griaz in the Commun; 
des Houches, on the line from Sallanches to Chamonix 
which will be eventually connected to the system of the 
Paris, Lyon, Méditerranée Railway, and will proceed to the 
hamlet of Taconnaz. Thus far the line will be open, ; 
will then proceed in tunnel by way of the Montagne g 
Taconnaz, and the principal ridge of the Aiguille du Gotte, 
to the summit of this mountain, which is at an altitude of 
8848 metres—say 12,600ft. This is termed in the report thy 
lower tunnel section. The YY section, namely, that 
the Aiguille du Gofiter to the summit of Mont Blane, ig 
also in tunnel. The line will pass under the Déme qy 
Gotiter, and will emerge near the Vallot Observatory, which 
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between these ridges, and in places even cover the ridges 
themselves. In the opinion of the Commission the only 
possible scheme entailed the making of a line which would 
involve a considerable amount of tunnel work, and which 
would follow the general contour of the mountain along one 
of the ridges, starting from the valley of the Arve. As a 
fact, they considered that there was only a choice of three 
possible routes. In the case of the first, the line of descent 
from the summit of Mount Blanc would pass by way of 
Rochers Rouges, Mont Maudit, Mont Blanc de Tacul, and 
the Aiguilledu Midi. From this point two downward routes 


are just possible—one by way of the Aiguille du Plan and the 
Montanvert, which would go considerably to the east of 
Chamonix; the other, by way of Pierre 4 1’Echelle, Pierre 
Pointue, and the Cascade du Dard, following the ordinary 
track by which ascents of Mont Blanc are made from 
Chamonix. This route, with its two alternatives, seemed to 
the Commission to offer enormous difficulties in the upper 
section between the Aiguille du Midi and Mont Blanc. Some 
of the greatest obstacles were the snow mountains, which, 
though of unknown depth, were certainly very deep. Two 
of these are mentioncd as being the most important: the 
Col du Midi, between the Aiguille du Midi and Mont Blanc 
du Tacul, and a second between this latter mountain and 
Mont Maudit. Then, too, there was the deep depression of 
the Col de la Brenva and of the Corridor to be traversed. 
These difficulties, besides others caused by length of tunnel 
required, by the scenery not being so good, and other reasons, 
led the Commission to consider this route out of the 
question. 

The second route starts from the Chamonix Valley, and 
proceeds by way of the Montagne de la Céte, the Grands 
Mulets, the Rocher Pitschner, and the Rocher de l’Hereux 
Retour to the summit. This line, like the preceding sugges- 
tion, offers sc many difficulties as practically to put it out of 
the question. 

The third route descends from the summit by hea of the 
Rochers Rouges, the Bosses du Dromadaire, the Rochers des 
Bosses, where the Vallot Observatory is situated, the Déme du 
Gotiter, and the Aiguille du Gofiter. From this point there 
is a choice of three ways of descending. The first passes to 
the right of the Bionnassay Glacier, and then. by way of Téte 
Rousse, the Rognes, Mont Lachat, the Pavillon de Bellevue, 
the Col de Voza, finally arriving. at Le Fayet-Saint-Gervais ; 


the second proceeds by way of the Montagne des Faux to the 


rails are raised at the ends of the troughs. The paper was jllus- 
trated by a number of lantern slides. 


village of Griaz in the Commune des Houches; the third 
descends by way of the principal ridge of the Aiguille du 


SHOWING PROPOSED RAILWAY 


is situated cn the Rocher des Bosses at an altitude of 4362 
metres—say 14,300ft. Then it will curve round the ex- 
tremity of the Grand Plateau, still in tunnel, and will 
debouch on the. northern flank of Mont Blanc, where a 
terminus station will be formed. This the Commissioners 
are inclined to place at or near the Petits Rochers Rouges, 
which stand at an elevation of 4580 metres—nearly 15,030ft. 
high. The lowest portion of the line—-that not in tunnel— 
offers, the report tells us, no technical difficulties. The lower 
tunnel section likewise entails no specially difficult work. 
The commencement of the tunnel will be a little above the 
village of Taconnaz, some 1100 metres up—say, 3600ft. A 
narrow band of liassic schist, in vertical seams, will first be 
passed through; then some triassic rock, with gypsum inter- 
spersed through it. Several constructional difficulties may 
be met with in the passage through this portion of the route, 
on account of the nature of this formation, but as the total 
length passed through will not be more than 500 metres, the 
obstacle will probably not be insurmountable, and it forms 
the only serious geological difficulty throughout the proposed 
route. Schists of ancient date, which are compact and im- 
permeable, are immediately met with, and afterwards gneiss 
alternating with hornblende. This will; as far as can possibly 
be judged from what is known of the formation of Ment 
Blanc, be the sort of series of rocks which one may expect to 
find right up to the summit, or, rather, to the Rochers 
Rouges, where granite is met with. All these rocks are 
impermeable, and will readily lend themselves to the piercing 
of a tunnel. 

The tunnel will mount at first with a rather heavy 
gradient, and at a depth sufficient to avoid coming out into 
the lateral ravines, down which, in the bad season, fall the 
avalanches. It would pass on the east side of the peak of 
the Gros Béchar at an altitude of 2565 metres—say, 8400ft., 
and. would climb, by a gradient somewhat less steep, the 
continuous rocky incline which connects the Gros Béchar 
with the Aiguille du Gotiter, which is 3843 metres—12,600ft. 
high. The total length of. this lower section will be in 
longitudinal projection 4700 metres, or in actual distance 
about 5:4 kiloms., or, say, 3:37. miles. |The work could 
be carried out quickly, because the workmen could pr 
simultaneously from a large number of points where the 
tunnel for short distances emerges from the rock. The choice 
of these positions would be determined by their ultimate 
utility, such as stopping stations, depdts for use during the 
construction of the railway, and balconies for travellers to 
obtain views of the surrounding scenery. 
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work can be carried on at the game time. From the 

du Gotter the tunnel will directly under the 

du Gofiter in the direction o the Vallot Observatory, 

stands 4362 metres—say, 14,800ft. high, where the 

milway will again come into the open, and w. it pro- 
jo form a station. This distance is about 

1S6miles—and it will all have to.bedone-without an 

working plese. The reportetates that in the 

fine chosen, and at the depths decided on, therewill be no 


subsequent! 
ratus of or own 
=~ Observatory the line would climb and skirt round 
the Grand Plateau, in the interior of the circle of interrupted 
walls which extends towards the Rochers passing 
at the foot of the great terminal snows of Mont Blanc. All 
along this wall one sees the rock cropping out at numerous 
ints, which makes it nearly certain that there is an un- 
sen rock formation. This last roe ot tunnel is esti- 
mated to be 1300 metres—say, *81 mi without any inter- 
mediate break. The Commission have deemed it impossible 
to form the final terminus on the actual summit of the 
mountain, which is always coated with a deep layer of ice. 

The Petits Rochers Rouges, however, offer a favourable 
position for this station. The Petits Mulets, which stand 
some 360ft. higher up, offer only a small area for building, 
and are of schist formation, with vertical seams, and are not 
considered suitable for the  enyng The actual height of 
Mont Blanc is 15,720ft., so that it is some 750ft. above the 
proposed terminus. This is an easy slope on hard snow. In 
the fine season a cable way might be arranged to take 
people to the summit. ; 

e report proceeds to discuss the merits of the line actually 
chosen with the other two already mentioned. It is the shortest 
of the three, and its lower terminus is easy of access. From 
it the best views will be obtained; the ground traversed shows 
agreater continuity of rock; the rocks lend themselves to the 
boring operations; and, lastly, there is already a concession 
granted for its construction. In the cases of the others 
special concessions would have to be obtained. It then goes 
on to detail the conclusions arrived at, which are as follows: 
—(1) It is possible to construct such a railway as that 
described. The lower tunnel section could be worked from 
anumber of points. In the upper section there could only 
be the intermediate station at the Observatory. (2) The 
construction of the tunnel would meet with no serious diffi- 
culty, either as regards the rocks passed through or the 
incline, which in no case would exceed 40 per cent. (3) In 
the opinion of the Commission the lower tunnel section 
should be completed before the upper is commenced. It 
would be the only means of taking workmen and materials 
to this height. A working station might be erected at the 
Observatory when the upper portion was started, which 
would serve to shorten the work. It is possible, too, that 
workmen might be housed at the summit terminus. While 
the upper portion was being constructed the railway might 
be in operation right up to the Aiguille du Gouter, and 
so become remunerative even before the whole line was 
completed. 

The report concludes by stating that it forms only the 
record of a preface to a more definite investigation to be 
carried out by a survey party which has been formed by 
M. Fabre, with M. Vallot at its head. 


THE RECENT EXPLOSION AT ST. HELENS. 


Tue report made by Colonel A. Ford, C.B., her Majesty's 
Chief Inspector of Explosives, to the Secretary of State for 
the Home Department, on the circumstances attending the 
explosion which occurred at the Kurtz Chemical Works of 
the United Alkali Company, Limited, at St. Helens, on, May 
12th last, has just come before us. It is a singularly clever 
and able document, and it is our purpose to give the gist of 
itin the present article. It will be remembered that this 
most unfortunate a caused the deaths of five people, 
and that a number of persons were injured. Chemical works, 
as such, do not fall within the observation of the inspectors of 
explosives. But in this instance, as an explosion had occurred, 
and as chlorate of potassium, though not itself an explosive 
within the meaning of the Act, had the known property of 
detonating when mixed with — sulphide of mercury, 
and other bodies, Colonel Ford thought it desirable to make 
an inquiry. No very probable explanation of the explosion 
was discovered at first, and it was decided to make a thorough 
chemical investigation into the matter, and the assistance of 
Dr. Dupré, F.R S., was called in. 

The report commences by describing the situation of the 
Kurtz Works. They were in the centre of the borough of St. 
Helens, but to the south-east of the most densely-populated 
portion of the town. Our illustration—Fig. 1—of which we 
speak more fully later on, is a reproduction of a plan which 
8 attached to the report, and which gives an excellent idea 
of the situation of works and of its surroundings. The 

ual position of the buildings in which the explosion 
homey is shown black in the midst of the shaded portions. 

part of the works had been erected on heaps of alkali 
ewe about 40ft. above the level of the surrounding ground. 
tiefly stated, the business of the United Alkali Company 
po sg in treating sodium chloride, or common salt, in 
be t to produce (1) sodium sulphate ; (2) potassium chloride, 
about 90 per cent. of which goes in the manufacture of 
matches ; and (3) chloride of lime or bleaching powder. In the 
Pepin of potassium chlorate, the gas given off by the 
be ap of the sulphuric acid on the sodium chloride is mixed 
over heated bricks soaked with a solution 
b c ge of copper, and the resulting chlorine is absorbed 
ited _of lime. The calcium chlorate thus produced is 
is with potassium chloride, and crude potassium chlorate 
ane in the form of brown crystals. The crude 
pe is refined ‘by dissolving it in warm water, and the 
ised in coolers. The refined chlorate 
: ana 18 ready for the market either in the form of 
a ; or ground to a very fine powder. Only the latter 
pom as the manufacture, viz., the refining, drying, and 
Suniel” was carried on in the portion of the Kurtz Works, 
“ar on the alkali waste heaps, in which portion the 
be report took place,.The walls of the 
rned, inclu the store, Were of brickwork 

Slated roofs; the floor of the store consisted of bricks 


laid flat upon a layer of sand about a foot deep, placed on the 
alkali waste. At the time of the explosion, the store in 
which the explosion took place contained about 156 téns of 
chlorate packed in kegs piled up on either side of a oe 
way. The kegs contained lcwt.each. There were only some 
15 tons to the powdered chlorate.. This was divided into two 
lots of seven and eight tons respectively placed in close 
proximity to one another. The remainder of the 156 tons 
was in crystals. A glance at Fig. 2 will show how the store 
was a having regard to the building of which it formed 
part. 
e story of the explosion is as follows :—About twelve 
o’clock in the morning an engine with a cattle truck full of 
empty kegs was standing outside the crystallising-house at 
the place shown on Fig. 2. These kegs had contained a con- 
signment of the chlorate, had been sent to a firm of match- 
makers, but had just been returned empty. They were large 
wooden casks with wooden hoops secured by iron nails, and 
each held 5 cwt. .Two men were engaged in unloading the 
truck and taking the casks into the building. Two casks had 
been taken in and placed side by side. A third was placed 


rent the gas escaped, and it was set on fire by some burning 
débris, and burnt away harmlessly in a column of flame in 
the air. This column of flame was estimated to be 600ft. in 
height. The gasholder is distant about 100 yards from the 
site of the explosion. 

Peasley Cross—see Fig. 1—where many of the workpeople 
live, is entirely screened from the site of the explosion by 
high banks of waste. It consists of several streets of cottage 
property, and scarcely a house of the nearer portion escaped 
serious structural damage. About twenty-one were ren- 
dered uninhabitable. Apparently the heavy vitriol tanks 
must have offered great resistance to the air waves caused by 
the explosion, and before falling over, have deflected them in 
a southerly direction on to these cottages. Fig. 1 shows, by 
varying degrees of shading, first, the area of total destruc- 
tion; secondly, an area of serious structural damage; 
thirdly, the area in which all the glass was broken; and 
lastly, the limits to which the breaking of windows 
extended. 

The fire which caused the explosion originated, as we have 
said, in a spark made by the striking together of the barrels. 

There appears to be no reason- 
able doubt but that the spark 
was due to some phosphorus 


va 


composition which had got on 
to the empty cask at the match 
factory. Evidence is forth- 
coming to show that it is 
not uncommon to see empty 
chlorate barrels coming from 
match factories with this 
substance clinging to them. 
The fire, therefore, did not offer 
any mystery, but this was not 
the case with the explosion. 
The explanation of this offered 
4 considerable difficulties. No 
record attributing anything 
like explosive qualities to 
chlorate of potash, even when 
heated in the open air, could 
be found. Berthelot makes one 
reference in his ‘Explosives 
and their Power” to ex- 
plosions, but these referred to 
chlorate of potash when 
heated in an iron bottle or 
earthenware retort—not in 
the open air. All authorities 
seemed to be agreed — that, 
although potassium chlorate 
readily gives off its oxygen 
when subjected to heat, and 
is liable to detonate with 
violence if mixed with certain 
other substances, is not by 
itself an explosive. The only 
case in the records of the In- 


Fig. 1—PLAN OF ST. HELENS 


on the top of. these two, and its weight caused them to roll | 
forward, and the top cask fell to the ground. In its fall it 
rubbed against the two first casks brought in, and one of the | 


workmen noticed that a spark was struck. This spark set on 


fire the woodwork of the nearest tank, which was saturated | 


with the chlorate, and the fire spread with amazing rapidity, 
in spite of attempts to check its progress. The heat was 
tremendous. The roof caught fire and the flames extended 
to the store, and thence crept downwards amongst the kegs 
on the left side of the store, and about ten minutes after 
the outbreak of fire the explosion occurred. It was felt 
fifteen miles away, and was heard in Oldham, twenty-seven 
miles away. In the immediate vicinity the devastation was 
tremendous. Fig. 1 shows graphically the area affected. 
It is reproduced from a lithograph attached to the report, 
and Colonel Ford acknowledges that he is indebted for the 


Fig. 2—REFINING HOUSE, KURTZ WORKS 


yorgnention of the original plan to Mr. G. J. C. Broom, the 
rough engineer of St. Helens, 

The buildings on the waste heap were demolished, with the 
exception of the high chimney of the boiler-house, which 
remains standing amid the heap of ruins, and is practically 
intact. There was an irregular depression in the ground on 
the side of the store where the 96 tons of potassium chlorate 
had been stowed as shown, its greatest depth being about 3ft. 
The ground was covered with chlorate, some fused and some 
unacted upon by the fire, as well as with potassium chloride. 
In addition to the buildings on the waste heap, a portion of 
Hartshaw Brook Chemical Works, closeto the Kurtz Works, and 
also in the occupation of the United Alkali Company, Limited, 
was demolished. Part of this factory was on the ground level, 
and thusescaped : but twelve large oil of vitriol chambers, each 
100ft. long by 20ft. wide and 20ft. high, constructed of lead, 
were exposed to the full force of the explosion. These were 
all blown down, and the vitriol ran in a stream down the 
Warrington New-road, stopping all traffic, and thence into 
the sewers. A gasholder belonging to the Corporation of St. 
Helens, situated beyond the Hartshaw Brook Works, was 
bulged out by the force of the explosion, a rent being made in 
the top; it was about three-quarters full of gas, Through the 


| converted into chloride, which running down in a molten state 


spectors of Explosives in which 
there was any suspicion that 
chlorate of potash had of itself 
exploded was that which oc- 
curred on June 12th, 1884, at Goole Station, where an explosicn 
occurred in a truck laden with twenty-five casks of chlorate of 
potash. The explosion itself was of a slight character, but caused 
the ignition and destruction of the whole of the contents of the 
truck. In this case, however, it appeared probable that some 
chlorate of potash had escaped from leaky casks and had 
become mixed with other substances on the floor of the 
truck, which had not been carefully cleaned. © Stich being the 
properties of potassium chlorate, it is not a matter for 
surprise that numerous theories should have been advanced 
in explanation of the present disastrous explosion. The 
following are mentioned by Colonel Ford :—(1) The smoke 
from the burning wood of the roof or kegs may have formed 
an explosive mixture with the oxygen liberated by the heat 
from the chlorate. (2) The charred wood may have formed 
an explosive mixture with the free oxygen from the chlorate. 
(3) The smoke and the charred wood combined may have 
formed an explosive mixture with the free oxygen from the 
chlorate. (4) The fused chlorate may have sunk into the 
alkali waste heap on which the store was erected and formed 
an explosive mixture with the sulphide of lime or sulphur 
contained in it. (5) Liquor containing dissolved chlorate 
may have run from the three tanks first destroyed in the 
crystallising house—owing to the slope of the floor—under 
the square pile of kegs in the store, and the chlorate in the 
upper tiers of the kegs may, by the extreme heat, have been 


on to the liquor, may have instantaneously generated vapour. 
(6): The temperature of the burning store may have reached 
the point when the chlorate would be suddenly decomposed 
with the evolution of an enormous volume of oxygen gas. Of 
these theories the last alone appeared to Dr. Dupré and the 
inspector to be really acceptable as an explanation. If it is 
the true explanation, potassium chlorate, which is gradually 
decomposed with the liberation of oxygen when subjected to 
heat, and continues to be so decomposed even at very high 
temperatures, ultimately suddenly gives off its oxygen—that 
is to say, explodes with violence when a certain tempera- 
ture is reached. To test the truth of the supposition, 
numerous experiments were made, not only at the Kurtz 
Works, but in Dr. Dupré’s laboratory as well. One of the 
experiments consisted of a large fire of staves of chlorate 
kegs sprinkled with 1 cwt. of the chlorate powder in a circle 
of bricks S8ft. in diameter, with a keg containing 1cwt. of 
chlorate powder in the middle. When it was first lighted 
there were large volumes of black smoke from the woodwork ; 
in about two minutes the fire was too bright to look upon, 
and the smoke became quite white ; in 34 minutes the fire was 
duller, and in five minutes nothing remained but burning 
wood, all the chlorate having been decomposed without 
explosion. The laboratory experiments were as follows :— 
One hundred grains of chlorate were heated rapidly in a small 
platinum dish over a Bunsen burner. It melted and decom- 

sed with increasing rapidity, ending in an evolution of gas 
in a sudden puff. a similar experiment, using the gas 
blowpipe, the puff was appreciably more sudden. With the 
oxy-hydrogen blowpipe, the puff was still more sudden, 
though not of the nature of an explosion. In repeating this 
experiment the heat was so great that the platinum dish was 
melted. An experiment was also tried with 100 grains of the 
chlorate melted in a flat claydish. A powerful oxy-hydrogen 
flame was directed on the molten mass without satisfactory 
result. ‘*The failure,” says the report, ‘to produce in 
these experiments an ‘ losion’ of the chlorate, as 
compared with that of even a few grains of gunpowder, 
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when heated in a platinum dish, tended strongly to 
negative the theory that the high temperature of the burn- 
ing mass caused an explosion of the chlorate,’”’ at the 
Kurtz Works. It seemed desirable, therefore, to seek 
another explanation of the occurrence. A number of experi- 
ments were tried, whether it is possible to detonate potassium 
chlorate. An ounce of powdered chlorate was placed in a 
leaden cylinder. This, with a fine sand tamping, failed to 
explode when a No. 8 detonator was fired into it. The same 
thing happened when a No. 8 detonator, surrounded by three 
No. 3 detonators, was used. Then, on the same cylinder, a 
No. 8 detonator was surrounded by a quarter of an ounce of 
gelignite. Again the chlorate failed to explode. Then a 
No. 8 detonator was dropped into a pound of melted chlorate 
contained in an iron crucible, and the effect was not per- 
ceptibly greater than when the same kind of detonator was 
exploded in a similar crucible filled with water. Then a 
No. § detonator was fired in 24 0z. of a mixture of sugar 
and the chlorate, in the best proportions, under a heap of 
31b. of the chlorate, with apparently no greater effects than 
when a similar detonator was fired in a mixture of 31b. of 
fine clay. When 2$ oz. of a mixture of carbon bisulphide 
and the chlorate were used there was also no sign of an 
explosion, nor was there when a mixture of 4 0z. of acetone 
and chlorate were employed, and a No. 8 detonator fired in 
the middle of 4 oz. of the chlorate in a lead cylinder had no 
effect beyond compressing the chlorate. The report says 
that ‘All of these experiments were made with the greatest 
possible care, and it was quite clear that in none of them an 
appreciable amount of chlorate was detonated. It is impos- 
sible, therefore, to accept detonation of the potassium 
chlorate by means of an initial explosion due to some other 
cause as an explanation of the St. Helens disaster.” 

While experimenting in the direction of detonation, the in- 
vestigators did not lose sight of the theory that an explosion 
might have taken place at the abnormally high temperature 
which there evidently had been at the Kurtz Works—and 
this in spite of the unsuccessful experiments to explode the 
chlorate already detailed. Instead of relinquishing this line 
of investigation, further experiments were made, and it was 
found out that, when a much smaller quantity of chlorate 
than 100 grains was used, very good results followed. If, for 
example, potassium chlorate is fixed to the loop of a fine 
platinum wire, and held in a flame such as the blue portion of 
an ordinary gas flame, a very distinct explosion is noticeable, 
quite as distinct an explosion as that obtained from a similar 
quantity of gunpowder, Theresult has been found to depend 
entirely on the rapidity with which the heat is supplied to 
the chlorate. If it is heated slowly the whole will be decom- 
posed, with a more or less rapid evolution of oxygen, but with- 
out an explosion. If, however, the heat is supplied very 
quickly, such a temperature may be reached before the whole 
of the chlorate is decomposed as may cause a violent explosion 
of the remainder. The necessary rapidity is not easily 
obtained by heating the chlorate in a crucible, but a small 
quantity attached to a thin platinum wire rarely fails to 
explode when held in a gas flame. It will thus be seen that 
potassium chlorate is, after all, liable to explode under certain 
conditions. In view of this result, says the report, it cannot 
be doubted that an explosion of a small portion of the 
chlorate actually took place at St. Helers. This portion was 
doubtless raised very rapidly to the required temperature by 
the intense heat caused by the burning of the kegs in contact 
with other portions of the chlorate. 

Colonel Ford then proceeds to discuss the question of what 
bulk of the chlorate is likely to have exploded. Potassium 
chlorate, if decomposed suddenly, will evolve at the tempera- 
ture of decomposition about the same amount of gas as an 
equal weight of gunpowder. Colonel Ford’s long experience 
enables him to gauge what amount of damage a given 
quantity of gunpowder will cause. In this instance, he 
thinks that the same damage might have been caused by 
about five to six tons of gunpowder, and he remarks that in 
all probability only about five to six tons of the chlorate 
exploded, which is a very small portion of the 156 tons 
originally contained in the store; the remainder was either 
decomposed or melted by the heat, or scattered in all direc- 
tions by the force of the explosion. He is evidently of 
opinion that this explanation describes what in reality took 
place, and that the loss of life, injuries sustained, and 
enormous destruction of property was caused by the explo- 
sion of this small—in comparison—quantity of potassium 
chlorate. 

Naturally, after such an explosion and the discovery that, 
under some conditions, chlorate of potassium is explosive, 
one looks in the report for some special precautions to be 
adopted. We find that, practically speaking, the finding of 
the coroner’s jury contains the whole of the recommenda- 
tions put forward by the inspector. The jury found that the 
deceased were accidentally killed by the explosion of the 
chlorate, and they also made the following suggestions :— 
(1) That ail buildings for chlorate plant should be fire-proof ; 
(2) that all packages to contain chlorate should be fire-proof; 
(3) that all cooling tanks for chlorate should be of iron 
instead of wood; (4) that better precautions should be taken 
for dealing with outbreaks of fire in chlorate works; and (5) 
that the amount of chlorate to be kept in any building 
should be limited by Government control, and that such 
buildings should be fire-proof and isolated for the purposes 
of manufacture. ‘With these recommendations,’ adds 
Colonel Ford, ‘I in the main agree . . . but if the non- 
inflammability of the kegs and the building in which the 
chlorate is stored is assured, it is unnecessary, in my opinion, 
to limit the amount of chlorate to be kept, or to require 
that it be kept in an isolated building.”’ 

The report entirely exonerates the United Alkali Company 
and its staff from blame. Chlorate of potash had hitherto 
been considered not liable to explode under any conditions, 
and although it was well known that a great conflagration at 
the works might be the result of an accidental ignition, a 
worse disaster, in the nature of an explosion, could not have 
been foreseen. 


Ix the United Kingdom during the half-year ended 
with June last there were reported to the Bodrd of Trade 15 
-ollisions between passenger trains ; 24 collisions between passenger 
trains and goods or mineral trains, light engines, &2.; 25 collisions 
between goods trains, parts of goods trains, light engines, &c.; one 
collision between a train and an engine standing fou! of the line ; 
13 collisions between trains and buffer stops; one case of a train 
coming in contact with projections from another train travelling 
on a parallel line ; 20 cases of passenger trains or parts of pas- 
senger trains leaving the rails ; six cases of goods trains or parts 
of goods trains leaving the rails; 126 cases of trains running 
through gates at level crossings or into other obstructions ; and 
four cases of fires in trains, 


THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENT’S ADDRESS.—(Concluded from page 481) 

IN connection with water supply to towns, and the transmission 
of power from waterfalls by electricity, very curious questions 
have arisen in this country with reference to the right to carry 
water from one watershed to another, and the compensations to be 
paid for y ts. In the meantime, vast installations 
are being rapidly established in pr gray 6 Switzerland, and the 
United States, where difficulties of this kind are readily swept 
away, if found to impede industrial progress, 

As regards electricity, from the experiments by Professor Wheat- 
stone in 1837 to those of Signor Marconi, there has been a steady 
march of discovery and practical application. In the former the 
scientists of this country have fully held their own, but the 
British engineer has been greatly hampered, and the results 
attained have been small, as compared with those in some other 
countries. Vested rights are difficult to overcome. The multi- 
farious requirements of Acts of Parliament, framed to prevent the 
creation of monoplies, have been followed by Board of Trade re- 
gulations, and by clauses imposed by county, district, and even 
parish councils, and to such overlegislation much of the back- 
ward condition of British enterprise in connection with electric 
lighting and traction must be attributed. The three railways of 
short length, and the few miles of electric tramway already re- 
ferred to, have to be compared with the wonderful progress made 
in the United States, where no suburb is considered suitable for 
residence without its tramway, and almost every small town has 
its combined system of electric lighting and traction, Wherever 
electric tramways have been introduced, the public have shown 
a decided preference for them. In the case of New York and 
Brooklyn, representing about two millions of inhabitants, the only 
decreases in traffic are on the overhead steam railways, whilst 
in 1897 no less than 880 millions of people are said to have 
travelled, and it is estimated that the annual number is fast 
approaching 1000 millions, 

British engineers have two chief bodies of competitors to reckon 
with, the engineers of the great and growing empire of Germany, 
and those of the United States, who have been thoroughly trained 
in theory and practice, and are proving their ability and courage 
by the vast works they originate and carry out. German and 
other continental engineers are greatly assisted in many ways by 
paternal Governments, whose officers they generally are, and who 
lay down valuable regulations, and in many instances establish 
standards of quality and design. American engineers are en- 
couraged by the vast demands of a comparatively new country, in 
which nature exists on a magnificent scale, only equalled by 
Switzerland and India, and of a rapidly-rising civilisation, calling 
loudly for the most recent improvements in locomotion, in building, 
in lighting, in telephonic and telegraphic communication, 

An important matter demanding careful consideration by civil 
engineers, if not by the Institution itself, is whether competition 
in the world’s race could be facilitated by the establishment, upon 
sufficient authority, of standard specifications for such materials 
as steel and cement, and the introduction of standard types for 
bridge-work, roofing, and other structures, frequently occurring in 
practice, and for locomotives and rolling stock. (Care must be 
taken not to stereotype the details of design so thoroughly as to 
throw diffiulties in the way of improvements ; but the experience 
with the Atbara Bridge shows how important it is, when early 
delivery is a necessity, to be prepared with type designs, based 
upon ordinary merchant sections of steel. This, however, is 
already carried out by British engineers engaged upon railway 
extension in the Colonies, India, and elsewhere abroad. It is 
hardly practicable in thickly-settled countries, where local circum- 
stances involve variation in almost every span. In the case of the 
Liverpool Overhead Railway every effort was made to duplicate 
as far as — yet, for some 660 spans, over 1000 drawings 
were found to be necessary. 

The question of the adoption of the metric system has been ably 
dealt with by others. I therefore only desire to record my opinion 
that it is of the utmost importance to the engineers and traders of 
this Empire that this simple and effective mode of measurement, 
already in force in almost every other civilised nation, should be 
introduced here. Having had occasion for many years to work 
under both systems, I can bear testimony to the great saving of 
time and of labour effected by the use of the metrical weights and 
measures, and to the ease with which the system is acquired, even 
by those trained to use our antiquated and complicated standards, 
I am strongly of opinion that the two great Anglo-Saxon nations, 
Great Britain and the United States, must fall into line with the 
rest of the world in this matter, and it would be a notable and 
interesting mark of our entry into a new century if, as has already 
been suggested to our Government, the metric system could be 
made compulsory as from 1p. 1900. One great obstacle to 
British designs and manufactures finding their way upon equal 
terms through the Continent;of Europe, and into the vast empire 
of China, Japan, and elsewhere, would thus be removed, and 
engineers throughout the world would be thinking and designing 
upon a basis of like dimensions, 

Nothing has more largely contributed to engineering successes 
of late years’than the introduction of cheap steel! of good quality 
and of high tensile strength, both for rails and for plates and rolled 
sections. Remarkable uniformity of quality has been attained ; 
and, whilst the life of rails has been greatly increased, structures 
such as the Forth Bridge have been rendered practicable. At the 
present time mild steel is almost exclusively used for the construc- 
tion of ships, thus greatly increasing their carrying capacity. 
Some anxiety is being caused to engineers by the manifest signs in 
rails and axles of fatigue after considerable wear, and the report of 
the Board of Trade Committee upon this subject is awaited with 
much interest. 

With reference to this matter, and to other questions involving 
scientific research, the resources of this Institution might, I 
suggest, be advantageously employed. Large numbers of experi- 
ments upon steel and other materials have been made with small 
specimens ; but the testing to destruction of full-sized members of 
bridges and other structures, and experiments upon the effects of 
impact, and of loads running at high speeds, have been generally 
beyond the limits of private enterprise. As a result comparatively 
few of such records are available, whilst their value to our members 
would be very great. 

The bicycle, one of the most remarkable inventions of the last 
few years, owes its success greatly to high quality steel, combined 
with a wonderful increase in the application of india-rubber. It 
has been fostered by the existence of roads constructed and main- 
tained in great measure by members of this Institution. In itself 
a beautiful piece of mechanism, combining efficiency with lightness 
and economy, the bicycle, although in its present form not twenty 
years old, has been the means of establishing a new and powerful 
industry, and to some extent solving the question of rapid transit. 
Its introduction has brought about the revival of the country post- 
ing-houses, 

During the past summer the second Engineering Conference has 
been held under the auspices of this Institution, and, like its pre- 
decessor in 1897, has proved an unqualified success. These 
biennial meetings are found to establish a most important link 
between our brethren from the provinces and those of us who 
practise in the metropolis. The attendances, both at the aggregate 
meeting and at the various sectional gatherings, were excellent 
and the discussions lively and practical. Through the kindness of 
our member of Council, Mr. Webb, and others, most interesting 
visits to engineering works were arranged, whilst the hospitality 
shown to us by the County Council of Middlesex, the Institution 
of Mechanical Engineers, and the Surveyors’ Institution, enabled 
the Institution building itself to be kept free for the annual 
conversazione, }The subjects which were discussed at this Con- 


ference afford an interesting and instructive commentary on the 


questions engaging the special attention of civil engineors t 
present time. ab the 

As I have already mentioned, much interest now cent, 
the question of light railways, specially with reference to bre Pou 
gauge, whilst the relaying of permanent way under traffic ane 
application of electricity to block signalling are receiyjp, ~ 
attention. Mauch 

The present and probable size of ships is a question of great j 
portance to engineers. Provision has already to be made in = 
entrances for a length of 600ft., with a beam width of 64f¢, 4 t 
draught of 30ft. 3in., but these dimensions show a tondenes : 
steady increase, a demand having already arisen for accomme 4” 
tion in dry docks for a length of &00ft. and a draught of 39% bin 
The use of concrete for dry docks and entrances is becoming race 
general, and, combined with this, entrances are being meen 
angular in section, the invert being practically level, = 

Very remarkable results have been obtained in dealing with 
river bars, such as that of the Mersey, by the use of sand - 
dredgers, which, from their simplicity and the position of it. 
intake pipe, can operate in a sea which would be quite unsafe re 
bucket dredgers. Hydraulic engineers have been giving Fo 
study to wave effects under different circumstances, and improre. 
ment has in consequence taken place in the design of walls exposed 
to their influence. 

Under the head of machinery the question of competition With 
other nations is of serious import. As careful trial is being mq, 
by several cf our leading firms of foreign and American ma. 
chinery, our manufacturers need to give special attention to a) 
labour-saving appliances. Much has been said lately as to the 
introduction of locomotives of American manufacture into thi, 
country. It has been shown that the efficiency of a locomotive 
greatly affected by the ‘‘ construction gauge.” Unfortunately as 
has been pointed out by Mr. Webb, this is limited in Great 
Britain to about 9ft. by 13ft., whilst in the United States Jog. 
motive engineers may go up to 10ft. 6in. by 15ft. This erable, 
them to introduce much larger boilers, increasing both economy 
and power. When our transatlantic brethren have to compete 
under the British restrictions, there should be no reason why our 
English and Scotch manufacturers should not hold their own, 

Mechanical traction upon public roads has been, and stil] js 
most seriously hampered by restrictive legislation in this country 
of ours, which, with all its enterprise, is very slow to adopt im. 
provements involving any change in the ordinary course of life, 
Whilst American and foreign engineers have been able to build 
and run motor cars for a long time past, it is only quite recently 
that such carriages have been allowed to travel here, except with 4 
red flag in front and at a foot’s pace. Even under the new Act, 
which has given impetus to this important industry, the limitation 
of the weight to three tons, instead of four tons, prevents many 
valuable improvements from being adopted ; and, by rendering 
necessary the introduction of aluminium and other costly materials, 
has kept the price of such carriages at a prohibitive figure for 
general use. In America the street railway trains run at twenty 
miles per hour even in suburbs, and at much higher rates on 
country roads; affording thereby greatly increased facilities of 
intercommunication, apparently without serious risk to the public, 
It must not be forgotten that many remarkable attempts were 
made in the early part of the century, and before the introduction 
of railways and tramways, to establish mechanical traction, of 
which one notable example has been already mentioned. In fact, 
these innovations were considered so dangerous that an effectua 
legal bridle was put upon the ambitious inventors, not to be 
removed for the best part of a century, 

At present a fourfold competition is taking place for the contro! 
of the roads between steam, gas, compressed air, and electricity, 
Where continuous rails and conductors are permitted, the last- 
named power is far in advance of the others. The overhead 
trolly is at present in much favour, but it is to be hoped that 
before long the conduit system may be brought into practical and 
economical use, thus avoiding much that is unsightly and 
dangerous, 

There is no department of engineering which has benefited 
more by the inventive genius of the century than that of mining. 
Improved methods of sinking deep shafts, tubbing backwater, and 
winding at high speeds from great depths, have enabled much coal 
to be opened up. Electricity has been impressed into the eervice 
with most beneficial results, not only of economy, but of safety 
and improved sanitation ; and is now largely used for underground 
haulage, for lighting, for pumping at the face, and in the shape of 
telephones for communication. In dealing with gold and other 
ores, chemistry, electrolysis, and mechanical engineering, have 
combined to reduce cost and waste. Every effort is still necessary 
on the part of our mining engineers to face the competition and 
the labour-saving appliances, not only of Belgium and (rermany, 
but still more of the United States. It is surely to be regretted 
that it has been found necessary to obtain so large a portion of the 
mining machinery for our Colonies from our transatlantic cousins. 
It seems probable that liquid air, which can now be produced ata 
very cheap rate, will prove a most valuable auxiliary for cooling, and 
thus assist in ventilating mining drifts and tunnels. Experiments 
in this direction are being made in connection with the works of 
the Simplon Tunnel, which are now in full activity. a 

The progress of late years in all the details of shipbuilding, 
both for war and for commerce, has been most remarkable. Not 
only has the introduction of mild steel, as already mentioned, 
given to the naval architect the same advantages which have 
accrued to the bridge designer, but great improvements have been 
introduced in detail ; and this, combined with the adoption of the 
twin screw and triple expansion, has led to remarkable results. 
Continuous speeds up to 23 knots per hour have been attained by 
passenger steamers, with much higher results by “‘ destroyers. 
The capacity of cargo vessels is now being raised to 25,000 tons at 
forty cubic feet per ton measurement, and 12,200 tons of dead- 
weight. Special designs have been introduced for carrying oil in 
bulk, and for the cattle trade ; the latter vessels having pens to 
carry $00 head, whilst steamers with insulated holds of capacity 
for 100,000 frozen sheep have been constructed. Merchant steamers 
are being adapted for use when necessary as cruisers.  (ireat 
attention is being paid to the necessary machinery for rapid load- 
ing and unloading of cargo. Steam steering and electric lighting 
have also been greatly improved. The question of vibration at 
high speeds, though still a serious difficulty, appears to be at 
least partially overcome by Parsons’ steam turbine, 

The various questions connected with water supply are becom 
ing increasingly important, and at the same time difficult. Careful 
experiments have been made which tend to show that flood water, 
hitherto rejected, may, under proper conditions, be safely utilised. 
Remarkable differences exist in the rate per head per day of the 
consumption of water in different towns, varying from 28 gallons 10 
Manchester to 50 gallons in Glasgow. Whilst some portions of these 
variations may be overcome by improved waste prevention, they 
point to the importance to public health and comfort of a regular 
and constant supply, unfettered by empirical restrictions. _Inter- 
esting questions bearing upon mechanical traction by electricity, 
and the economical transmission and distribution of electri 
power from a distance, have already been touched upon. They 
undoubtedly point to rapid development and extensive application 
in the near future. 4 

As we engineers look back over the century, we are encourage 
by the array of well-known and highly-respected names of those 
who have preceded us, and who have laid the foundations of our 
professional history in sound principles, correct practice, ear® 
and consistent hard work, and high professional honour al! 
integrity. We find ourselves now surrounded by an ever-increasing 
phalanx of highly-educated gentlemen, entering our profession for 
the love of the work, upholding our social status, an enabling ™ 
thus far to fairly hold our own amongst the engineers of the worl’. 
And here I desire to call the special attention of my brother members 
to the position of the Benevolent Fund in connection with our 
Institution, which has proved of the utmost value to many ™ 
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? . Through the liberality of some of our older mem- 
deserving erderablo — has been invested as capital; but only 
bert of this is available. Considering the benefits that 
i nee derive from our profession, I think the least that we can 

- t is that every member of the different grades should endea- 
expat to contribute, and thus enable the Committee, who give much 
= and attention to the consideration of the cases, to ag so 
time those who, from misfortune or from sickness, are in need. 
a rsonal knowledge of the work of the Committee, I can 
P af Peat, in many cases of misfortune or ill-health, the help 
_ ed is of the greatest possible benefit. 

‘pon our younger brethren will it devolve to carry on our tradi- 
Ry so far as they are worthy ones, to steadily improve upon 
thom wherever possible, and to deal with the vast practical pro- 
sleas which already surround us or loom in the near distance, that 
* still hidden powers of Nature, created and maintained by the 
eler of the Universe for the use and happiness of man, may be 
more and more developed, controlled, and combined into one 
harmonious and useful whole, 
“ rough this air, this and this 
at pre quick ana bursting into birth.” 
s5 writes Pope, and again another says—‘‘ Every discovery of 
appreciable distance nearer to the final mystery 
of the nature of things. Every discovery helps man to make 
earth his servant. Yet is there still infinite room to advance,” 
The problems now o ning up to the civil engineer are of sur- 
ing importance. runk railways through Russia, China, Persia, 
‘Africa ; irrigation works to supply the wants of growing popula- 
tions ; harbours large enough to receive the vessels of the future— 
already oclipsing the Great Eastern, of which the chief short- 
coming was that she was before her time—central installations to 
furnish lighting, power, traction, and heating to whole counties ; 
the extension of the telephonic communication—with and without 
wires; the abolition of the smoke and smell of cities; the re- 
lacement of horses by mechanical power in the streets; the in- 
crease of the speed of trains to 100 miles per hour ; the erection 
of buildings of great height, where land is valuable; the utilisation 
of waste products, especially the refuse of cities ; the improve- 
ment of the water supply ; the reclamation of land ; the profitable 
working of deep seams of coal. f 

These are but some of the branches in which engineering pro- 

in the twentieth century may be expected to develop. They 
will call with increasing force for engineers sanguine for the 
fature, educated upon a basis of sound scientific attainment, 
trained in experimental research, and qualified by practical 
experience—obtained, I trust, by means of that regular course of 
pupilage under members of the Institution, which, under the less 
favourable circumstances of the t, has nevertheless produced 
the engineers who have achieved the results to which I have 
referred. 

“The Alps have been bored (as we are told), 

The earth encircled with cables, 

And a thousand other marvellous results of energy achieved, 

Solely for the reason that energy was enkindled by the conviction 

that the results were possible.” 


It will be essential for our successors to maintain a high standard 
of professional loyalty and cohesion, a strong sympathy between 
chief and assistant, an absolute integrity as regards the interests 
of clients, and rigid impartiality in the administration of contracts, 
or the settlement of disputes, Our aim as a profession must ever 
be to leave behind us works of efficiency and stability, combined 
with economy of first cost and maintenance, and, at the same 
time, structures which shall as far as ible conform to true 
wsthetic taste and oe I am one of those who believe that 
destiny, whether it be of a nation or of an individual, depends 
upon character, Most earnestly, then, must we strive to hand 
down from generation to generation the tradition that, to be a civil 
engineer implies the possession of high qualities, not only of 
intellect, but of character and heart, 


THE WATERLOO AND CITY RAILWAY, 


At the ordinary meeting on Tuesday, the 14th November, Sir 
Douglas Fox, president, in the chair, two papers, dealing with the 
—— and equipment of the Waterloo and City Railway, 
were read, 

The first paper, by Mr. H. H. Dalrymple-Hay, M. Inst. C.E., 
was devoted to a description of the general features of the line, 
and the methods used in its construction. Since the opening of 
Waterloo Station in 1848, various schemes had been considered 
for extending the London and South-Western line into the City, 
but none were feasible until the Greathead system was pro 
in 1891, The new line was 14 mile long, and, with the exception 
of a short length at Waterloo, consisted of two iron tunnels with 
astation at each end, Le gpeanye by stairs and inclines, The 
route taken from Waterloo was by Stamford-street, Blackfriars 
Bridge, and Queen Victoria-street, to the City. 

A stage with temporary shafts in the river at Blackfriars was 
first constructed, and on completion shields were set to work in 
both directions, Where the new line passed under the South- 
Eastern Company’s viaduct at the centre of a 30ft. arch, the 
abutments were underpinned to the level of the proposed tunnels 
below, and a cross trench was sunk between the abutments, and 
both tunnels driven towards Waterloo from that point. The 
tunnels between Waterloo and the river shafts were 12ft. Yin., 
and those between the latter point and the City 12ft. lin. 
internal diameter. The larger diameter admitted of the i 
rye round 5-chain curves, of which there are four towards 

aterloo, 

_ The method of tunnelling in the London clay and in water-bear- 
ing strata was the well-known Greathead system, except in the 
case of a short length of tunnel which was driven by a new method 
hot requiring the employment of a heading or timbers outside 
the shield, At the City Station, where the tunnels are 23ft. 
internal diameter, there was a scissors crossing near the west end 
to admit of trains arriving at or departing from either platform. 
At Waterloo there was a tail siding at the south end of the plat- 
forms, instead of a scissors crossing as at the City. 

The average rate of working in the small tunnels was 10ft, every 
twenty-four hours where thetunnels were in the clay. In the larger 
tunnels at the City Station, which were also in the clay, 6ft. was 
completed regularly in the same time, In water-bearing strata, 
however, the speed varied greatly, depending upon the ‘hanesias 
png ground and the depth of ballast and head of water at the 


M... iron eet of the small tunnels were erected by manual 
bour, but those of the tunnels were erected by hydraulic 
Snstinns fixed to the shield. The small tunnels were grouted with 
ue lias lime (three parts) to sand (one part), but the large 
nels were grouted with neat cement for the lower half, and 
equal parts of cement and blue lias lime for the upper half, 

_The work at Waterloo consisted of underpinning the existing 
ee the arched viaduct upon which the South-Western Station 
to — The new station a two of the arches, and directly 
a @ south of the platforms, but still under Waterloo Station, it 
a necessary to introduce a cross-over road for the tail line, as 

cre was not sufficient space for it between the south side of the 
on and the end of the company’s property. This necessitated 
tion ope of the central pier of the viaduct, and the substitu- 
pe 9 or it of a 40-foot arch with spandril walls to carry the old 
di esabove, The repairing and c leaning sidings were in a depot 
roy! to the south of Waterloo, 
joint the northern side of Waterloo a short le of tunnel 
4 the up line with a lift had been constructed, and by this 
ns the rolling stock and coals were lowered from the South- 
™ rn sidings to the tunnel below. 
¢ oy Second paper, by Mr, Bernard M. Jenkin, Assoc, M. Inst. 
vy Gave an account of the electrical equipment of the line, which 


was the second underground railway that had been built to be 
worked electrically, The electric energy was generated at the 
power station, at the Waterloo end of the line, by high-speed 
engines coupled direct totwo-pole dynamos, The energy was trans- 
mitted to the trains by feeders connected to an insulated rail, or 

ductor, placed bet the two running rails of the permanent 
way. This central conductor consisted of an inverted steel channel, 
carried on porcelain oil insulators, the top surface being level with 
the top of the running rails, The feeders and central conductor 
for the up and down lines were independent of each other, and 
should an accident occur on one line or in one of the tunnels, it 
did not affect the supply of current to the other line or tunnel. 
There was an ‘adepentons system of feeders and distributing mains 
for lighting the tunnels and stations. The trains were lighted from 
the circuit supplying power to the motors. The current from the 
motors and lamps was carried back to the power station by the 
running rails of the permanent way, which were bonded and con- 
nected in parallel throughout. 

Each train consisted of two motor carriages, one at each end, 
and two trailer carriages in the centre between them. The motor 
cars were fitted with collector shoes which rubbed on the top sur- 
face of the central conductor rail and carried the current from it 
to the motors driving the train. Each carriage was carried by two 
four-wheeled bogies, and one bogie on each motor carriage was 
fitted with two series-wound motors, Thus each train was driven 
by four motors in all, two on the front bogie and two on the last 
bogie in the train, The armature of each motor was built direct] 
on the axle of the driving wheels, with the field magnets surround- 
ing it fixed in position, so that they moved in a horizontal plane 
with the bogie but could not rotate. No reduction gearing was 
used, There was adriver’s cab in each motor carriage, placed over 
the bogie carrying the motors, in which was placed a controller 
and the necessary instruments for regulating the current to the 
four motors driving the train, and for reversing or connecting them 
as required, either all in series, or two in series in parallel with 
two in series, or all four in parallel. The two controllers were so 
made that it was not possible to have more than one in use at the 
same time. The cables connecting the motors and controllers at 
opposite ends of the train were carried along the top of the 
cars outside the roof, and were connected by couplers between the 


cars, 

Thetrains were fitted with. Westinghouse compressed-air brakes, 
which could be worked from both ends of the train by valves 
placed in the driver’s cabs, The pumps compressing the air were 
placed in the power station, and could be worked continuously to 
charge a reservoir from which the supply for charging reservoirs 
on the trains could be drawn as wanted. The reservoirs on the 
trains consisted of steel cylinders hung beneath the floor of the 
carriages, and were placed both on the trailer and motor carriages. 

Experiments and tests had nm made on completion of the 
line to ascertain the time and power taken to drive a train from 
one station to the other under different conditions and with 
different limits of speed on the sharp curves. The time in which 
a train could traverse the whole of the distance from one station 
to the other depended mainly upon the maximum speed which 
could be allowed on the sharpest curves. There were some very 
sharp curves at the bottom of the dip in the line where it passed 
under the river, and it was originally intended that the speed on 
these curves should be limited to twenty-four miles an hour. 
Before the line could be opened it was inspected by the Board of 
Trade, and Sir Francis Marindin decided to limit the speed round 
the sharpest curves to fifteen miles an hour instead of twenty-four 
miles an hour, for which the whole of the electrical equipment of 
the line had beendesigned. This alteration had naturally a very 
great effect on the whole working of the traffic on the line, the 
brakes having to be applied to the train on the down gradients, 
as the speed which would be attained by gravity alone would very 
much exceed the limit of fifteen miles an hour by the time the 
curves were reached. The switchback principle of working the 
line could not therefore be adopted as it might otherwise have 
been with the °particular arrangements of gradients and the 
absence of intermediate stations, which was a peculiarity of this 
line. 

A complete system of block-signalling had been provided, and 
the shortness of the line made it necessary to place signals near 
the bottom of the dip close to the sharp curves referred to above. 
The position of these signals had an effect on the working of the 
line similar to the reduction of speed on the curves, as the speed 
on the down gradients had to be checked in order to enable the 
train to be brought to a standstill should the signal be against it. 


Fire Tests.—An important series of fire tests with floors, 
itions, and doors, took place on the 15th inst. at the British 
‘ire Prevention Committee’s Testing Station at Regent’s Park. 
The international character of the Committee’s work may be seen 
from the fact that three of the tests were by French manu- 
facturers; whilst among the few special visitors were Herr 
Muthesius, the technical attaché to the German Embassy ; and 
Commandant Welsch, of Ghent, representing the Belgian fire 
authorities. The French floor, partitions, and girder coverings, 
made of a material called ‘‘ gypsine,” were subjected to tests of 
an hour’s duration, the temperatures ranging as high as 1800 deg. 
Fah., and followed by the application of water, the floors, of course, 
being loaded. Some oak and walnut doors were tested for fifty 
minutes at temperatures up to 2000 deg. Fah. The results of these 
tests will be issued in due course. The tests, it might be of interest 
toadd, were conducted according to the usual procedure, Mr. Arthur 
Cates, late Crown Surveyer, and Mr. Gundry, President of 
the District Surveyors’ Association, representing the Council ; 
Mr. Edwin O, Sachs, chairman ; and Mr. F’. R. Farrow, F.R.1.B.A., 
a pery, the Executive ; and Messrs, Max Clarke, Ellis Mars- 
land, and Charles E, Goad, F, Hammond, and Robert Mond having 
charge of the tests. The visitors included several leading public 
officials, district surveyors, and also several of the great London 
contractors, 


THE Society OF MODEL ENGINEERS’ CONVERSAZIONE, — The 
first annual conversazione of the Society of Model Engineers was 
held on Saturday evening, November 11th, at the Memorial Hall, 
Farringdon-street, E.C. Nearly 300 members and friends were 

resent, the guests being received by the Chairman, Mr, Percival 

arshall, A.I, Mech, E., and Mrs. Marshall. Among the visitors 
were Mr. J. E. McFarlane Gray, M.I. Mech. E.; Mr. James 
Restler, M.I.C.E.; Mr, George Harrison, M.I. Mech. E.; Mr. 
Basil H. J oy, and other gentlemen well known in the engineering 
world. <A splendid collection of engineering models was on 
view, the exhibitors including C, A. Parsons and Co., who sent 
a model of a 35-knot torpedo boat destroyer, and a model ofa 
30-knot cross-Channel steamer ; the Great Eastern Railway Com- 
pany, who sent a model of a single-whee] express engine, and 
samples of Mr. Holden’s oil-fuel burner and other models ; 
Merryweather and Sons, who exhibited some models of steam fire 
engines and fire-escapes; the Thames Ironworks Company, 
Limited, who sent four fine models of battleships \nd other 
steamers ; the General] Electric Company, who showed electrical 
apparatus for domestic uses ; and also a number of model locomo- 
tives and stationary engines made by members of the Society, and 
several of these were shown working during the evening by means 
of compressed air, A programme of music, a lantern lecture on 
“The Light Side of Science ” by Mr, W. J. Tennant, A.I. Mech. E., 
and demonstrations of the X-rays and of Edison’s latest phono- 
graph afforded additional entertainment for the guests, Alto- 
gether the affair was considered to be a brilliant success, and afforded 
a strong testimony as to the healthy progress which this Society 
is making. The secretary is Mr. Herbert Sanderson, The Mount, 
Ealing, W., will be pleased to forward particulars of membership 
to any one who is interested, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corr ents.) 


RAILWAYS IN RUSSIA. 


Sir,—The sixth installment of your special contributor’s interest- 
ing Notes in Russia, published in your issue of October 27th, while 
giving a fair general idea of railways and railway travelling in this 
country, contaias several inaccuracies which it would seem worth 
while to correct—inaccuracies due, in all probability, to faulty 
information and the difficulty of obtaining trustworthy data in a 
country where the language alone forms such a formidable barrier 
to free intercourse with the people. In the first place, it is not 
fair to say that twenty-five miles an hour represents something like 
aspeed maximum. If your contributor had said a speed average 
for the whole of Russia, very little fault could be found, but the 
maximum is considerably higher, and is represented by the speed 
of the Nord Express, which, as your correspondent says, runs twice 
a week each way between St. Petersburg and the frontier station, 
Verjhbolova—Wirballen—a distance of 836 versts, or 544 English 
miles, This train leaves the former station at 6 p.m., and reaches the 
latter at 10.30 the following morning, 164 hours being thus occupied 
on the journey, giving an average speed, including stops, of 334 miles 
per hour. Just 100 minutes are taken up by stops, and deducting 
this time, but making no allowance for the time lost in slowing 
down for and getting away from the stopping points, the average 
speed is a trifle over 37 miles an hour, The fast train on the same 
route which leaves St. Petersburg daily at twelve noon reaches the 
frontier at 5.29 the evening of the following day, travelling at an 
average speed of 314 miles an hour including stops, or excluding 
them—127 minutes are consumed in this way—cf 36 miles per hour. 
On the Nicholas Railway between St. Petersburg and Moscow, the 
distance of 604 versts, or 400 miles, is covered by the courier train, 
which leaves every evening at 10, in 12 hours 10 minutes, an 
average speed of 33 miles an hour including stops, or, deducting 
the 52 minutes that the train is standing at the stations, of about 
35 miles perhour. These speeds, while, of course, far from remark- 
able, still compare favourably with those maintained on other long- 
distace runs in Europe. I may say that the distances and timing 
I have given are taken from the ‘‘ Official Guide of Railway, Steam- 
boat, and other Communications,” published by the Ministry of 
Ways of Communication, and may be taken as correct. 

The reasons given for slow speed are also incorrect so far as my 
experience—which is tolerably extensive—goes. The majority of 
railways in European Russia are extremely well built and bal- 
lasted, and are quite capable of sustaining considerably faster trains 
than they are now called upon to carry. The rails on many lines, 
it is true, are somewhat lighter than would be considered suitable 
for very fast heavy traffic ; but the road bed is excellent in most 
cases, and should there exist a /ond fide demand for higher average 
speeds, the service would undoubtedly be forthcoming. The 
relation of unfenced railways, with the possibility of vagrant men 
and beasts on the line, to the speed of trains is largely imaginary. 
It cuts hardly any figure in the operation of the American roads, 
as witness the train service of the trans-continental lines, and it 
does not cut any greater one in Russia, In travelling several 
thousands of miles in this country, both on the footplate of loco- 
motives and in the carriages, I have never seen an instance of a 
train being brought to a standstill owing to obstructions, animate 
or inanimate, on the line, other than those incidental to railway 
working in all countries, such as derailed wagons, break-downs, &c, 

It is quite unnecessary to arrive at a station an hour before the 
departure of a train, whether one has luggage or not, and the 
suggestion that excess luggage is paid for in accordance with the 
manner in which the clerk ‘‘sizes up” the passenger is, it is almost 
superfluous to say, inexact. The luggage is weighed in sight of 
the passenger, and there is a fixed tariff which regulates the 
amount to be paid. Each piece of luggage has a label pasted on 
to it for identification, and the passenger receives a receipt on 
which is written the number and weight of all the pieces, how 
much has been paid, in the event of payment being made for 
excess, and the name of the station of destination. Upon arrival 
at his journey’s end, the passenger can hand this receipt to a 
porter, who claims the luggage as it is put out of the van, thereby 
avoiding the trouble of going in person, and being jostled in a 
crowd, to identify his belongings, us is the case in England. 
Meanwhile, the passenger can hire, at an exceedingly low rate, a 
droshky, large numbers of them being admitted into the station 
yard, notwithstanding your correspondent’s statement to the con- 
trary ; and when the porter appears with the luggage, it can all— 
unless there is an unusually large quantity of it—be loaded on the 
same droshky, and the traveller is free to go his own way—the 
whole operation occupying from five to ten minutes. It is a 
matter of congratulation to the Russian, who has been in England, 
that nothing like the every-day scenes which are witnessed at any 
London terminus are to be seen in his own country, 

With regard to the lighting of railway carriages, it is true that 
candles—which, by the way, are infinitely cleaner and safer than 
oil lamps—are extensively used ; but Pintsch gas lights are fre- 
quently to be met with, and, on the occasions when I have travelled 
by the Nord Express, the compartment has been brilliantly lighted 
by an incandescent electric lamp, lighted so well, in fact, that one 
could read comfortably while lying in the lower berth. The lamp 
switch was so arranged that when the passenger wished to obscure 
the light preparatory to going to sleep, the act of extinguishing 
the main lamp caused another, but very much smaller one covered 
with a blue glass globe, to be illuminated, which, while leaving 
the compartment sufficiently dark, gave light enough to see by 
indistinctly. I take it no one likes to be in pitch darkness in a 
moving train, especially if strangers are in the same compart- 
ment. 

As to locomotives, it depends very largely on the point of view 
and on the viewer as to what appears curious and what ordinary. 
Puffing Billy, if I remember rightly, was a four-wheeled affair, 
having vertical cylinders connected to ‘‘ walking beams” on top of 
the boiler, and which, by means of rods and cranks coupled toa 
train of toothed gearing, communicated the power to the carrying 
wheels. It has never been my fortune to see in Russia a locomo- 
tive which at a distance or near by had the slighest resemblance 
to this historic machine. The reference to the neat-looking and 
efficient engines of the Metropolitan Railway is, to my mind, dis- 
tinctly complimentary to the Russian engines in which your corre- 
spondent saw the resemblance. But then, again, the point of view 
has to be considered. That England, America, and Germany 
chiefly provide the locomotives for this country, is a statement not 
warranted by facts. Russia herself is well provided with locomo- 
tive works, There are several concerns making a speciality of 
this line of manufacture, the principal ones being the Poutiloff, 
Kolomna, Briansk, Sormovo, Kharkoff, and Nevski companies, 
having a combined capacity of about 850 locomotives a year. In 
addition, some of the large railway companies—the Nicholas and 
the Viadikavkas, for example—make a practice of building engines 
in their own shops, so that altogether Russia can build yearly 
nearly 1000 locomotives, which, considering the total number of 
engines in use—approximately 10,000—the railway mileage and 
the volume of the tratlic of the country, together with the new 
roads and the extensions of the old ones, is not far from being all 
that is required. Another new locomotive works is now under 
construction at Lougansk, the output of which will still further 
swell the total. It is therefore evident that this country does not 

resent a particularly promising field for foreign locomotive 
ore and I must further state that, should it become necessary 
to go abroad for engines in the future, Great Britain runs an 
exceedingly small chance of obtaining the orders, because, in the 

first place, the British works would appear, in the light of recent 
events, to be unable to supply the domestic demand; and, 
secondly, a condition probably arising from this state of affairs, 


one hears nothing of representatives of British locomotive-building 
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firms looking for business here. On the other hand, the Americans 
and Germans are much in evidence, and strain every nerve to get 
work for their respective companies. 

The story of there being but one Russian-built express locomo- 
tive, and that a failure, is absurd. There are lots of them, all 
giving a satisfactory account of themselves, The Nord Express is 
worked over part of the way by the magnificent tandem-compound 
four-coupled engines built at the Poutiloff Works in St. Peters- 
burg, which can, I am convinced from what I have seen of them 
in service, hold their own with any locomotives in Europe, and I 
regret that I have not the opportunity of allowing your corre- 
spondent the opportunity of examining a group of express engines 
now in course of construction in the works which I have the 
honour to manage, and he, in common with some foreign engineers 
who recently visited us, would, I believe, agree that the design, 
material, and workmanship, are not hopelessly bad. 

Sormova Works, Nijai-Novgorod, W. F. Dixon, 

Russia, November 6th. 


AUTOMATIC RAILWAY SIGNALS. 

Sir,—Your interesting description of Raven and Baister’s fog 
signalling apparatus now under trial on the North-Eastern Railway 
recalls to my mind a somewhat similar arrangement that I once de- 
vised for alike parpose, The obstruction in this case was a longitu- 
dina] bar between the rails, forming nominally an inclined plane in the 
direction of travel. A vertical rod on the engine on meeting this 
would be forced upwards without undue violence, and auto- 
matically shut off steam, &c.; but a temporary depression of the 
inclined plane would allow the engine to pass. Two kinds of 
inclined plane were provided, a narrow and a broad, both placed 
centrally between the rails ; while two vertical rods were fitted to 
the engine, one—central—for the purpose of shutting cff steam, 
and the other—slightly to one side of this—communicating with 
the brake. The narrow inclined bars between the rails were con- 
nected with the distant signals, and the broader bars with the 
home signals. Hence a driver passing a distant signal at danger 
would find the steam suddenly shut off ; and so receive a caution to 
proceed carefully ; while if he inadvertently passed a home signal 
set against him he would at once be apprised of the fact by the 
simultaneous shutting off cf steam and application of the Westing- 
house or other brake throughout the train. In this way a signal- 
man would have absolute control over every train. The narrow 
inclined bars could be used to check speed at sharp curves, and 
the broader bars to protect a terminus station, or, in a portable 
form, to cover the operations of platelayers’ gangs. 

London Institution, E.C., ALFRED J, ALLEN, 

November 11th, 


[Mr. Allen’s scheme was bound to fail because he tried to do too 
much, Thus, for example, the brake would be put hard on at 
once, with results little less serious than a collision, if the speed 
were high.—Eb. E. } 


FOREIGN COMPETITION, 


Str,—As the question of foreign competition is now very much 
to the fore in this country, we think the following facts may have 
some interest for your readers, as showing how it is that some con- 
tracts are placed abroad. 

In October, 1897, we, with other electrical cable makers, were 
invited by the Dublin United Tramways Company, Limited, to 
tender for the cables required in connection with the conversion 
of their tramways from horse to electric haulage. The specifica- 
tion+-written by the Tramway Company’s consulting engineer, 
Mr, Parshall, an American—was issued to us, providing, among 
other things, that the price quoted for the cables was to be in- 
clusive of the drawing into the conduits in Dublin, and the 
jointing up and putting to work, and that delivery was to be made 
of the whole of the cables within nine months of the date of the 
order. We tendered to the specification in due course, cffering to 
carry out the whole of the terms and conditions set forth in every 
particular, but received a notification from the secretary ‘of the 
company on January 29th, 1898, to the effect that our tender had 
not been accepted. 

So far we had, of course, no ground of complaint, but we sub- 
sequently heard that the order had been placed with an American 
firm, the National Conduit and Cable Company, for paper insu- 
lated cables, and as we held the patents for this class of material 
for this country we entered an action for infringement as’ soon as 
the first cables were delivered. This action has recently. been 
tried, and has resulted in our favour. During the proceedings it 
was necessary for the Tramway Company to produce a copy of the 
contract they had made with the American firm, and it is particu- 
larly to this contract that we wish to draw attention. We attach 
a copy of the contract herewith, and it will be noted that its 
conditions differ in many respects from those to which the English 
manufacturers were asked to quote. 

Notably the contract is made in America, and the tramway 
company took delivery of the cable in New York, this step being 
obviously an attempt to deprive the English manufacturer of the 
rights under his patent. The tram company loaned to the National 
Conduit and Cable Company the services of their engineer, Mr. 
Parshall, to supervise the drawing in and jointing, so that this 
work, although carried out at the contractor’s expense, has not 
been effected by him, as provided for in the original specification. 
We understood that we were to provide over the lead sheathing of 
the cables a layer of compounded jute yarn, although for cabies 
that are to be drawn into ‘‘ ways,” it is our practice to provide a 
plain lead covering only. We find that the American firm have 
provided plain lead-covered cables, thereby, of course, effecting a 
considerable saving in the cost. 

We would then draw particular attention to the remarkable fact 
that blanks have been left in the contract, both for the quantities 
of cable and the sizes and prices at which they are to be supplied. 
No time for delivery jis stated, and, as a matter of fact, the 
American firm has largely exceeded the time allowed to the 
English manufacturers. The guarantee clause expressly excludes 
electrolytic damage, although we were asked to include this pos- 
sible cause of damage in our undertaking. 

Our view of this matter is that such favoured treatment to a 
particular contractor can be neither to the credit of Mr. Parshall, 
the consulting engineer, nor to the interests of the shareholders of 
the Dublin United Tramways Company ; but we are content to 
leave the matter to the judgment of the public. 

THE BritisH INscLaTeD Company, 
(G. H, NISBETT.) 
Prescot, Lancs, November 14th, 


[Copy. ] 

Tuis AGREEMENT, made by and between the National Conduit and 
Cable Company, a Corporation organised and existing under and by 
virtue of the laws of the State of New York, United States of America, 
with its principal business office in the City of New York, party of the 
first part, and the Dublin United Tramways Company, a Corporation 
organised and existing under and by virtue of the laws of the United 
Kingdom of Great Britain and ireland, and having its principal business 
office in the City of Dublin, Ireland, party of tae second part. 

WITNESSETH.—That whereas the party of the first part is the manu- 
facturer of and dealer in certain electrical conductors or cables known as 
‘*Paper-covered Cables,” and whereas, the party of the second part is a 
common carrier, operating and propelling its tramcars by means of 
electricity. and is desirous of purchasing said cables from said party of 
the first part for the purpose of transmitting electricity from the power 
station to said tramcars and otherwise. 

Now, THEREFORE, in consideration cf the sum of one dollar, each to the 
other paid, the receipt whereof is hereby acknowledged, and of the 
covenants and promises hereinafter contained, the parties hereto 
covenant and agree as follows :— 

Tne party of the first part agrees to sell to the party of the second 
part, and the party of the second part agrees to buy from the party of 
the first part feet, more or less, of the cable manufactured by the 
party of the first part, to be delivered to the party of the second part on 


board ship at the port of New York, said ship to be designated by the 
party of the first part. The size and price of the cable which the party 
of the first part agrees to sell to the party of the second part is as 
follows :— 

Tur party of the second part agrees to pay for the said cable on the 
certificate of their Consulting Engineer, in New York funds, through 
Comptoir Nationale a’Escompte de Paris, London, as follows :—Fifty 
per cent. upon the arrival of the shipment in London ; forty per cent. 
when the circuit is jointed up in the subway, and the balance of ten per 
eent. upon the completion and the acceptance of the cable in the 
subway. 

Ir is further understood and agreed that the aforesaid cable shall be laid, 
installed, and connected up, uuder the direction of the engineer of the 
party of the second part, but st the cost and expense of the party of the 
first part. 

Ir is further understood and agreed that the party of the first part 
shall furnish the party of the second part its guaranty and bond, guar- 
anteeing the durability of the cables furnished by it as aforesaid, except 
as against the act of God, the public enemy, mechanical injury, or 
electrolysis, for a period of ten (10) years from the date of acceptance, 
and that the said party of the first part shall also furnish its guaranty 
and bound for the purpose of indemnifying the party of the second part 
against damages incurred for infringement, because of the use of the 
cables purchased as aforesaid from the party of the first part ; the party of 
the first part, however, to be notified by the party of the second part so 
soon as and as often as any action or proceeding is threatened involving 
the patentability of said cables. 

In Testimony WuEREOF, the party of the first part has caused its 
corporate name to be hereunto signed by its and its corporate seal 
to be hereunto affixed with the attest of its on the day of 
March, 1898, and the party of the second part has hereunto caused its 
name to be signed by its president and its corporate seal to be hereunto 
affixed with the attest of its secretary on the eleventh day of March, 1898, 

Tak Dustin Unirep Tramways Company, 
By Wm. Anderson, Secretary and Manager. 


Seal 
Attest 
R. 8. Tresilian, A. £ecy. 
Tue Nationat Conpuir anp CoMPANy, 
By Edwd. 8. Perot, President. 


Geo. J. Jackson, Secretary. 

In the presence of Jas. H. Warner. 

_ State of New York, _ Iss 

City and County of New York. f ~*~ 

On this llthday of March, 1898, before me, Henry B. Heylman, a Notary 
Pub:ic in and for the County of New Yvurk, appeared Edward 8. Perot 
and George J. Jackson, to me kaown, ind known to me to be respectively 
the president and secretary of the National Conduit and Cable Company, 
aad who, being by m rn, deposed and said that they were the 
president and secretary respectively of the said The National Conduit 
and Cable Company, aud had been duly authorised by the Board cf 
Directors of said Company to execute the foregoing instrument in the 
name of, and for the aforesaid Company and acknowledged that they 
executed the within instrument and affixed the corporate seal thereto 
for the purposes and intents therein expressed. 

Herry B, HEYLMAN, 
Notary Public (198), 
N. Y. County. 


SINGLE-CRANK COMPOUND SCREW ENGINES. 


Sir,—I hand you herewith two visws—photographs—of engine 


SINGLT-SRANK COMPOUND 


as above, designed and built by myself about four months ago, and 
which has the two valves on same spindle, the high-pressure valve 
being of the piston type, and Jow-pressure of the ordinary slide 
class. 

The engines shown, 2in. and din. by 3in., are arranged for out- 
side condensers. ‘These engines have given very satisfactory results 
at high speeds and pressure. 


I do not see the need of extra strength, Xc., in this class of engine, 
as practically the only weights should be pressure on low-pressure 
valve, low-pressure gland, and the weight of gear, &c. Seeing the 
illustration and description of the Vauxhall Company’s engine in 
issue of yesterday, I think I am entitled to claim priority in this 


arrangement. 
Stockton-on-Tees, November 11th. F, T. Harker, 


FRICTION OF COMPRESSED AIR IN PIPES. 
Sir,—With reference to the letter in this week’s issue cf THE 
ENGINEER, signed ‘* Wind,” concerning the application of a 
formula for obtaining the loss of pressure due to friction of air in 
pipes, I venture to suggest that the apparently contradictory 
results are caused by the different volumes of air at 10]b. and 
40 lb. pressure respectively, and consequent different velocities, 
The velocity through 3in. pipes of 250 cubic feet of free air com- 
pressed to 10 lb. pressure is :— 
Y= 148°7 ES 144 = 50°5ft. per second. 
7°05 x 60 
The velocity of same quantity of air compressed to 40 1b, pressure 
is :— 
67 x 144 
7°06 x 60 
From an examination of formula it is evident that loss of pressure 


= 22°76ft. per second, 


varies as the square of velocity, so that the respective losses in 


examples above are in the proportion of (50°5)? to (22°76) 
Or 


4°92 to 1, which is approximately the result obtained by “ Wing” 


| viz., 37°4 lb. and 7°5 the slight variation being 
neglect of decimals, © occasioned by 


| 
| 


Southport, November 11th, GL, W 


CENTRIFUGAL PUMPS IN SERIES, 


Srr,—In your issue of the 3rd inst., on page 445 
illustration of a pair of centrifugal pumps by an 
Company, in which one of them discharges into the suction pnt 
of the other. I think it would be very interesting to know if Pip 
arrangement has ever been practically carried out before aan 
so, where it can be seen. One would also like to hear wh ‘ 
pump to which the suction pipe is connected appears to be r 
larger diameter than the other. I am also curious to learn Ae 
speed at which the pumps will have to be driven for a 65g¢ lift, : 
the bearings and lubricating details do not appear to be specigiiy 
designed for a high speed. The engines shown appear to be v 4 
small for the work, and some particulars cf these might ad 
obligingly added to the meagre description already given, 

November 14th, 


CATALOGUES. 


Langdon-Davies Electric Motor Company, Limited, Southwark. 
street, London. Revised price list. 

F, W. and C, 5. Sheridan, Farringdon-street, London, —Sheets 
of illustrations and particulars of Whitlock printing machines, 

R. Hunt and Co., Limited, Earl’s Colne, 
price list of shafting, cast iron pulleys, and appurtenances, 

Kisenwerk Wiilfel, Wiilfel var Hannover. Illustrated catalogue 


| of friction couplings, Hill’s patent.—This a tastefully got-up little 


| book, printed in the German language and admirably illustrated, 


C. Nurse and Co,, Walworth-road, London. Illustrated Price 
list cf engineers’ and joiners’ tools and machinery.—This is the 
tenth edition of this firm’s list, the last having been issued in 1896 
and we are informed no further catalogue is likely to be issued for 
several years, ‘The present book contains over 300 pages, 

Deighton’s Patent Flue and Tube Company, Limited, Hunslet 
Leeds.—Although termed an illustrated catalogue of the Deighton 
furnace, this handsome book contains an excellently illustrated 
article on the company’s works at Leeds, and results of tests 
carried out on this type of corrugated furnace by the Board of 
Trade, Lloyd's, Bureau Veritas, and the British Corporation. We 
understand that the works are being considerably enlarged to 
enable the average monthly production of 400 marine and lard 


boiler furnaces, 


Tue Latest HospiraL SHIP FOR THE CAre,—The Central 
British Red Cross Society are sending out a ship, formerly known as 
the yachting steamer the Midnight Sun, which is fitted with a com- 
plete refrigerating plant of the newest description by J. and E. Hall, 
Limited, of Dartford, ‘The duty of this machine 1s rather special, 
as in addition to the usual provision chambers, which on this boat 
have been made specially large, there is also a complete installa- 
tion for producing ice at the rate of about one ton a day, for which 
there will no doubt be a great demand, on account of the require- 
ments that will prevail on the vessel. (wing to space being very 
limited, there was no room to place ice-making appliances in the 
neighbourhood of the cold chambers, so that a special brine circu- 
lating pump has been introduced to pass the brine to a space for- 
ward of the engine-room, which is titted up as the ice factory, 
The machine itself is placed in the main engine-room, where it 
receives attention from the engineer on watch, and the cold 
chambers, which are divided into three rooms, are immediately 
abaft of the engine-room bulkhead, each chamber having a 
separate brine circulation, enubling the regulation of the tempera- 
ture to be effected from the refrigerating machine, for which the 
engineers are responsible, 

A Lone Etectric Rattway.—An electric railway is to be built in 
Ohio, between Toledo and Norwalk, and passing through seven or 
eight smaller towns. The total length will be sixty miles, half of 
which will be on a turnpikeroad. Instead of direct-current, the three- 
phase alternating-current system will be employed which will enable 
the entire line to be supplied from one power station. This will be 
at Fremont, in the middle of the line. There will also be seven 
sub-stations, one at Fremont, and the others distributed along the 


' line, being combined with passenger and goods stations. The 
| saving in copper wire by the use of high-tension transmission is 


| estimated at over £20,000. 


The power station will have four 
Westinghouse steam engines directly coupled to four Westing- 


| house three-phase dynamos of 500 kilowatts capacity. ‘Two 


Westinghouse compound engines will be directly connected to two 
30-kilowatt exciters. Steam will be supplied by five Babcock and 
Wilcox water-tube boilers of 500-horse power, equipped with ltoney 
mechanical stokers and coal and ash handling machinery. There 
will be the Westinghouse mechanical draught and economiser 
system, and two Wortbington centra! elevated jet condensers, 
The feed-water will be purified, and the exhaust steam from the 
auxiliary engines will heat the feed-water. The current generated 
will te transformered np and transmitted at a voltage of 
1500 volts to the sub-stations, where it will be reduced by 
step-down transformers and changed by Westinghouse rotary 
converters from alternating to direct current for feeding the over- 
head trolley lines, Each sub-station will have three step-down 
transformers and two rotary converters, together with a switch- 


| board and controlling apparatus, and will be connected by feeders 


Although strength and wearing surface are always advantageous, | 


with the trolley wire and the direct-current feeders, The perma- 
nent way will be of substantial construction, as a speed of forty 
miles an hour is proposed. 

Tue InstiruTe oF Marine ENGINEERS.—The ninth annual 
dinner of this society was held at the Holborn Restaurant on 
Wednesday evening, and was attended by over 200 gentlemen. 
The chair was occupied by Sir James L. Mackay, K.C.I.E., and 
amongst the company present were:—Sir Thomas Sutherland, 
M.P.; Sir Fortescue Flannery, M.P.; Sir Walter Peace, Agent- 
General for Natal ; Sir Marcus Samuel, Mr. J. T. Milton, M. Inst. 
C.E,, engineer-in-chief, Lloyd’s; Colonel Denny, M.P.; Rear- 


| Admiral E, N. Rolfe, Mr. John Inglis, Commander J. C. Colwell, 


U.S. Navy, and of the American Embassy ; Captain Wilson, of 
the Board of Trade; Mr. Duncan MacKinnon, Mr. B. J. Joy, and 
Mr. James Adamson, hon, secretary. In giving the toast of the 
Institute of Marine Engineers, the Chairman alluded to its remark- 
able growth and flourishing condition, The society has now 4 
membership of 1000, and during the past year the income 
amounted to £981, while the expenditure was £914, Mention was 
made of the useful work which it is doing in disseminating 
knowledge among not only its own members, but also among 
engineers generally all over the kingdom. The Chairman said that, 
of course, all men’s minds were now turned to the work of our army 
and navy in South Africa, put remarked that unrecorded deeds of 
heroism were of daily occurrence in the .engine-rooms of the 


| merchant navy, and suggested that the Institute might do some- 


| thing to record and recognise in some way these deeds. 


The toast of 
Kindred Institutions was given by Sir Fortescue Flannery, who 
referred to the harmonious manner in which the other learne 

societies, such as the Institution of Naval Architects, worked in 
conjunction with the Marine Engineers, This toast was responde 
to by Mr. John Inglis, past-president, and Mr. J. ‘I’. Milton, the 
latter of whom announced that he had just been elected member 
of the Institution of Civil Engineers, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


nt rise in unmarked bars of 10s. per ton is being firmly 


= re by members of the Association, and the price of 


steed ee not seem to have stopped business, 


*. November, 1897, the price of unmarked iron was £6, and the 
following advances have since been made:—July 14th, 1898, 
£6 5s.; October 6th, 1898, £6 10s.; January 5th, 1899, £6 15:.; 
April bth, 1899, £7; June 1st, 1899, £7 10s.; June 29th, 1899, £8 ; 
july 13th, 1899. £8 103.; September 28th, 1899, £9 ; and Novem- 
ber 9th, 1899, £9 10s. The new figure is £3 per ton more than a 
ear 0, and even at this figure manufacturers have told custo- 
mers they must not expect delivery before next year. Following 
this may be expected an early advance on marked 
Manufacturers in many cases announce that they are almost 
ulled out of the works for iron, and customers express their 
great annoyance at delayed supplies. Another subject the manu- 
facturers will soon have to reckon with is the wages question. 
The next ascertainment of the selling average will cover the 
various advances of late, and the ironworkers may expect to get 
a rise of 5 per cent. in weges, and that will not cover the limit 
which follow on from the execution of high-priced orders in 
Dacember and January. The sheet manufacturers are also 
inning to benefit by increasing prices, and are sharing in a good 
innings similar to the bar iron people. 24 w.g. ordinary sheets 
are quoted £10 to £10 5s, delivered in the district, and there are 
good orders in hand for galvanised sheets from America, Australia, 
and India, and this class of iron ranges from £14 to £14 5s. f.o.b., 
Liverpool. The Gas Strip Association have decided to advance 
prices 103, per ton, with extras for different sizes, and the usual 
extra for cut lengths, This makes the basis price of gas strip 
9 10s. 
‘ Pig iron is firmly held on account of the increasing price of fuel, 
and the output continues to be below the level of the demand, 
the result being that sellers have practically at the present time 
the control of the market, Staffordshire cinder pig realises 67s. 6d. 
to 69s, for forge, and 70s. to 73s, 6d. for foundry ; or ordinary 
part mine 703., 75s. for forge, and 77s. 6d. to 823, 6d. for smelting 


iron, 

Northamptonshire forge ruled at 723, 6d., average stations. 
Best foundry qualities of Staffordshire pig iron are decidedly 
scarce, and are realising the best prices known for some years, 
some transactions being reported at £5 10s. for certain descrip- 
tions. Best and medium forge pig iron has a firm tendency, All 
round, the pig iron makers of South Staffordshire are realising the 
best prices known for twenty-five years, the lowest quality of pig 
metal having risen from £2 to over £3. The pig iron production 
of the district is likely soon to be increased, because the new 
Priesttield furnaces of W. Ward and Sons, which were offered by 
auction at Wolverhampton on November 8th. have been purchased 
hy Mr. Thomas Cooper, jun., of Bradley, Bilston, and Mr. J. D. 
Docker, of Birmingham. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —Although in many quarters there is just now a great 
deal of caution about buying at present rates with a view of 
avoiding any risk of — caught with a heavy book of iron at 
the top prices, there would seem to be no indications to justify 
anticipations of any early or probable really retrograde move in 
the market. If it is, perhaps, exceptional where purchases of 
actually large quantities are just now being made, this is due in 
great measure quite as much to the disinclination of makers to 
commit themselves to large sales as to the indisposition of buyers 
to enter into heavy contracts. ‘The essential fact is that the actual 
weight of iron going into consumption in no way decreases, and 
that buying, if for the most part it is only in comparatively small 
quantities, goes on steadily, and this in face of steadily advancing 


prices. 

With the exception that in pig iron buying was not quite so 
heavy as during the previous fortnight, an active inquiry was 
reported generally on Tuesday’s ’Uhange meeting, and the tone 
all through was exceedingly strong, with a further upward move 
in prices both on raw and finished materia!s, Lancashire pig iron 
makers reported that they are readily getting 78s. 6d., less 24, for 
No. 3 foundry. Lincolnshire makers have advanced their basis 
prices 23, per ton, the minimum being now 74s, 64. net cash, and 
In some instances they are quoting 75s, 6d., with Derbyshire 
ranging from 77s. 6d. to 80s. net cash, for No. 3 foundry 
delivered Manchester. Forge qualities have also moved upwards 
to a similar extent, Lincolnshire makers now quoting as their 
minimum 73s. 2d. net, with Lancashire makers asking about 74s. to 
74s, 6d., less 24, delivered Warrington. Both Middlesbrough and 
Seotch brands have also advanced about 1s. ; foundry Middles- 
brough, by rail Manchester, being quoted 79s. 41, net, and 
Eglinton and Glengarnock, delivered Manchester docks, about 81s. 
up to 823, net. 

In the finished iron trade the demand shows no falling off, and 
makers are holding out for further advances. For Lancashire bars 
the basis quotation remains at £9, but makers are not quoting 
under £9 5s. for new business, The official price for North Staf- 
fordshire bars remains at £9 5s. delivered Manchester district, but 
makers are declining to book further orders at this figure. Sheets 
have farther advanced, and are quoted £10 10s. to £10 15s.; in 
hoop3 a good business is being put through at the full Associati 


in the recent Mid-Lancashire movement have not had the full 
benefit of the award conceded to them. 

The quarterly statement of accounts issued by the Amalgamated 
Society of Engineers shows a total reserve balance of £275,833, as 
against £251,161 at the end of June, Of the money in hand, how- 
ever, £102,186 ——* the superannuation fund, so that the 

eneral fund is still below £3 per member. ‘The arrears show an 
increase of £2500 during the quarter. 

Going through the works of Craven Brothers, Limited, of Man- 
chester, this week, | was shown an exceptionally large size lathe 
they had just completed, weighing 92 tons, It may be interesting 
to mention further that the lathe is fitted with four carriages, has 
42in. centres, is 47ft. between the centres, and is 60ft. long over 
= The firm, | may add, have another lathe of similar size on 
order, 

Mr. Joseph Dickinson, F.G.S,, late Chief Inspector of Mines, 
read a paper before the Manchester Geological Society on Tuesday, 
dealing with a question which is of special interest in connection 
with mining operations. It is well known that fatal accidents in 
mines are hich y caused by falls of roof, and Mr. Dickinson, in his 
paper, directed attention to the question of the efficient propping 
of mines to prevent these continual sources of danger. In his 
opinion, it was essential not only to support the weight of the roof, 
but to guard against possible side thrusts, and a practice with which 
he agreed, and that was very frequently adopted, was to cause a 
sufficient number of the props to be slightly deviating from the 
common axis. From the want of sufficient variety of slopes, he had 
seen whole uniform settings toppled over without breakage of props, 
which could not have happened if a little diversity of slope had 
been given to a sufficient number of the props. In the subsequent 
discussion, Mr. Henry Hall, Inspector of Mines, urged that it 
was more important to select timber that would bear a great 
bending pressure than a great crushing weight, as the pressure in 
mines scarcely ever came actually perpendicularly. Accidents 
were mostly caused by a scant supply of timber, and the quantity 
of props was much more important than their individual strength. 
He added that the Government had the intention of bringing 
before colliery owners the idea of systematic timbering ; that 
system had already been applied to some extent in Lancashire, 
he thought with very great success, and would in his opinion 
prevent a large number of accidents, 

In the coal trade the continued exceptional mildness of the 
season, and the conseyuent limited demand for house-fire consump- 
tion, is to some extent putting a check upon the further upward 
movement in prices, which in some quarters was being so strongly 
urged a week or so back. The advisability of some advance with 
the close of the present month is, however, still under considera- 
tion and a special conference of colliery owners representing 
Lancashire and the surrounding districts is to be held in Manchester 
next week, when the matter will again be brought forward for 
discussion, the general feeling being that any advance that is 
made should apply equally to both round coal and engine fuel, 
slack especially being regarded as quite capable of standing a 
further substantial advance. 

The demand continues brisk for all descriptions of common 
round coals suitable for iron making, steam, and general manu- 
facturing purposes, with prices, although not quotably higher, 
except for forward delivery, tending to harden, 10:. to 10:. 6d. 
being the average figures on inland sales at the pit mouth, with, in 
some instances, 1s, above these figures quoted where buyers are 
anxious to contract for delivery over next year. A scarcity of engine 
fuel is still reported generally throughout the market, and most of 
the Lancashire collieries have quite as much as they can do to keep 
up deliveries to theis regular customers, so that they have little or 
nothing to offer in the open market, Outside buyers have conse- 

quently usually to pay special prices to obtain supplies, with the 
result that what may be termed ‘‘fancy” quotations are frequently 
made when colliery proprietors do rot care about selling. The 
ordinary current quotations remain, however, without any reall 
material change, and at the pit mouth average about 6s, to 63. 3d. 
for common, 63. 6d. to 6s, 9d. for medium, and 7s, 3d. to 7s. 9d. 
for the best qualities. For delivery into next year, howéver, it is 
exceptional where collieries would book contracts, except at an 
advance of about 10d. on these figures, 

Shipping inquiry is active, and in some instances special prices 

have to be paid to obtain prompt supplies, with 11s. 6d. about the 

a figures for ordinary steam coal, delivered ports on the 
ersey. 

Prices for coke continug firm at the recent advance, ordinary 
furnace qualities ranging from 21s, to 223., and good foundry cokes 
about 28s, at the ovens, 

In a recent report I briefly mentioned that the coal traders were 
taking energetic action in connection with the frequent delays in 
the coal traffic over the various railways, I may now add that the 
General “ommittee of the Manchester and Northern Counties 
Coal Traders’ Federation has sed the following resolution :— 
‘That the time bas now arrived when steps should be taken to fix 
the liability of the railway companies for delays to traffic and 
detention of empty wagons en route, and that each Association be re- 
quested to issue a circular to its members asking those who are fre- 
quently subjected to this source of annoyance and loss, and are willing 
that their claims should be taken up by the Federation, to furnish 
the secretary with full particulars without delay.” Circulars have 
this week been sent out to the members of the Manchester Asso- 
ciation embodying the above resolution, and requesting information 
from members where delays in traffic have occurred, particulars of 
which are to be communicated at once to Mr. T. W. Sowerbutts, 
the secretary. 

Barrow.—The hematite pig iron trade is very firm and steady, 
and the market shows new life on the week. This is exemplified 
by the fact that orders are more numerous than makers can deal 
with, and as a consequence warrant holders are doing more 


list rates of £9 12s. 6d. for random to 17s. 6d. for special cut 
— delivered Manchester district, and 23, 6d. less for ship- 
ment, 

The position in the steel trade, with the exception of an official 
advance of 10s, per ton in hoops, remains practically unchanged. 
Hematites are firm at from 89s. 6d. to 93s., less 24, according to 
brand of No. 3 foundry, delivered here. Local makers still quote 
£6 15s. net for billets, and are not offering. Steel bars range from 
£8 17s, 6d. to £9 for basic, to £9 153s, and £10 for acid Siemens- 
Martin qualities ; boiler plates are quoted £9 10s, to £9 12s, 6d., 
and hoops £10 delivered Manchester district. 

| continue to receive very satisfactory reports from the principal 
engineering firms, and the position of exceptional activity remains 
much as noted last week, the only quarter in which new work is 
not coming forward in more than sufficient quantity to replace 
orders running out being amongst some branches of the textile 
machine making industry. The employment returns of the lead- 
ing trade unions are also generally of a favourable character. The 
Amalgamated Society of a has now only 1959 on donation 
out of a total membership of 84,762, representing a proportion of 
about 2 percent. The number on sick benefit is about 2} per 
cent. In the Manchester district the out-of-work list shows a 
further reduction, there being now less than 2 per cent. sign- 
ing the vacant book. It is reported by the local officials ‘that 
firms engaged on machine tools are exceptionally busy, and 
that overtime is extensively resorted to. The Steam Engine- 
makers’ Society has only 1 per cent, on benefit throughout 
the country, and the officials report a demand for men from the 
Government dockyards which they are unable to meet. Locally 
this society has practically a clear book. In the United Machine 
Workers’ Society there are about 2 per cent. receiving out-of-work 
Support. In the Lancashire district, apart from Oldham, where 
the number on donation is considerably above the normal, the 
general average of unemployed members in the above organisation 
isabout 1 per cent. Ag regards labour and wages matters, no 
specially new development is recorded, except that it is stated in 
the Amalgamated Society's report that the piece-workers involved 


at higher prices. The demand for mixed Bessemer 
numbers is very considerable on home, continental, and general 
foreign account, and makers are already very fully sold forward. 
They are quoting 80s. to 83s. per ton net f.o.b., and warrant iron 
is at 793. 14d. net cash sellers, 79s. ld. buyers. During the week 
warrants have been cleared to the extent of 5108 tons, and now 
represent 217.570 tons, or an increase since the inning of the 
year of 41,591 tons. Forty-seven furnaces are in blast, as com- 
pared with forty in the corresponding week of last year. 

Iron ore is in very full and very steady demand, and prices are 
firm at 15s. 6d. for good ordinary sorts net at mines, and 
18s. 6d. for best sorts, Spanish ores being equally firm at 18s, 6d. 
delivered. 

The steel trade is very busily employed, and orders are increas- 
ing in number and in volume, Heavy steel rails are in very full 
demand on home, colonial, and foreign account, and prices are 
much firmer at £7 per ton. There is a good business doing in 
steel shipbuilding material, and orders are plentifully held. Ship 
plates are in good demand at £7 17s. 6d. per ton. The trade in 
general steel products is active. 

Coal and coke are in very brisk demand, and full prices are 
ruling. 

The directors of the Barrow Steel Company have issued a cir- 
cular to their shareholders, recommending the reduction of the 
capital of the company from £1,528,275 to £764,137 10s., or 50 per 
cent. This, they point out, is because of the depreciation in the 
value of their mines and works. The reduction will affect prefer- 
ence and ordinary shareholders alike, as the former are preferential 
as to dividend only. This drastic reduction has been urged on the 
company for some years by those who were aware of the depre- 
ciated values of its assets. 

The exports of iron for the past week from West-coast ports re- 

resents 12,115 tons of iron and 9738 tons of steel, an increase in 
Iron of 9575 tons, and in steel an increase of 4074 tons. Up to date 
this year the shipments of iron have reached 450,255 tons, and 
steel 425,532 tons, being a decrease in iron of 4862 tons, and in 


steel a decline of 33,193 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ix the York-hire coalfield it is reported that steam coal for 
export purposes is now getting into diminishing demand, owing to 
the lateness of the season ; but the falling off on that account is 
a good deal compensated for by the enormous consumption in the 
manufacturing centres of Yorkshire and Lancashire. Consumers 
are now getting anxious about supplies cf high-class Yorkshire 
steam cox! for the first half of next year. Coalowners, however, 
are not disposed to commit themselves, as they do not know what 
the market values in this class of fuel may be in a month or two, 
Barnsley hards firmly maintain their values, and the thinner seams 
are in almost as much request as the thick ones. (Quotations are 
now from 10s, to 10s, 6d. per ton in the best qualities, and 9s. per 
ton in seconds. 

Gis coal is being delivered, under contract, at 103. to 10s. 6d. 
p2r ton. Small coal, which is stiffening ia price, is quoted as 
follows :—Kagine nuts, 7s. 6d. to 83, 6d. per ton ; screened slack, 
6s. to 63 6d. per ton ; pit slack, from 4s. to 5s. per ton. 

In spite of the continued mild weather house coal is being 
actively ordered from London and the Eastern Counties, there 
being very small stocks on hand. Coke is still treading upwards, 
blast furnace fetching 20s. 6d. to 22s. per ton at the ovens, whi'e 
stvel-melting qualities cannot be had under 27s. per ton delivered 
in Sheffield. Best Silkstones are 11s, to lls. 6d. per ton; ordinary 
from 10:. per ton; Barnsley house, 10s. 64. to 11s. per ton; 
seconds, from 9s, 6d. per ton, 

During October there were sent to Hull from the Yorkshire and 
Darbyshire collieries a weignt of 311.632 tons, as compared with 
350,432 tons in October, 1898. For the ten completed months of 
the year the weight taken to Hull was 2,954,368 tons, as compared 
with 2,864,816 tons for the corresponding period of 1898. Denaby 
and Cadeby Main are still an easy first, the total weight for the 
ten months being 356,872 tons, as compared with 422,808 tons fur 
the corresponding period of last year. The falling off, of course, 
is accounted for by the closure of the Welsh pits in 1898. Tae 
fore'gn trade in coal reached last month a weight of 197,310 tons, 
as compared with 170,136 tons for October of last year; for the 
ten months 1,558,207 tons, against 1,418,818 tons. The principal 
market both on the month and the ten months was Sweden, which 
took last October 64,089 tons, against 40,639 tons, and for the ten 
months 430 092 tons, against 251,616 tons. North Russia came 
next with 44,833 tons for last month, against 57,528 tons for the 
corresponding month of 1898 ; for the ten completed months, 416,215 
tons, against 216,006 tons. 

In the iron trade the chief feature is the inability to obtain raw 
material in sufficient quantities to meet the requirements. Hema- 
tites have again advanced, and makers are reluctant even to sell 
forward at the new prices, Advances are largely due to excessive 
buying on American account, and it is thought that the maximum 
price has not yet beenreached. Quotations—which may be altered 
before this sees the light—are as follows :—Hematites, 91s. to 94:. 

r ton, according to brand ; East or West Coast common forge 
iron, 71s. to 72s. per ton. The latter figures mark an advance of 
3ls. to 32s, per ton in the year. Bars are at £9 10s. to £9 15s; 
sheets, £10 103. to £11, these quotations representing an advance 
of 10s. per ton. 

Insteel prices are again higher, Bessemer billets making £8 10s. per 
ton, and Siemens steel £9 to #12 per ton. Seven months ago quota- 
tions for Bessemer were £6 to £6 5s. per ton, and for Siemens £6 15s. 
per ton. Such abnormal rises in values do not, however, check 
the demand, thousands of tons havieg already been contracted 
for with a view to delivery in 1900. A rise has also been noted in 
nuts, billets, and other specialities in railway and wagon building. 
Contracts for next year are being tendered for on ths basis of an 
advance of £3 to £3 5s. per ton, as compared with the quotations 
of last year. It is doubtful whether, even at these rates, manu- 
facturers will recoup themselves for the increasing ccst of 
production. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


IN all branches the trade of this district continues to improve, 
the demand from all quarters being very strong—in fact, in every 
department it is in excess of supply, and prices are on a higher 
level again this week. 

The makers both of Cleveland and hematite pig iron have very 
great difficulty in supplying the wants of consumers, because 
there is so little available for sale which can be delivered this year. 
There is extra pressure this month on the part of those who have 
to ship to the Continent to get iron, because they want it 
delivered so that it may be sent inland before trattic is interrupted 
on the rivers and canals, There is no stock to draw upon among 
the makers in this district, andiron has to be delivered direct from 
the beds to the hold of the steamers, which have frequently to 
wait until the iron is made, and frequently considerable demurrage 
charges are incurred in consequence. 

A satisfactory feature in connection with the Cleveland pig iron 
trade this week is the spring in the prices of the lower qualities. 
These have for a long time been considerably lower than No. 3 ; 
in fact, grey forge has been 3s, 6d. per ton lower, where the usual 
ditference is only 1s., and No. 4 foundry, which is 6d. loweras a 
rule, has been 2s, 6d. This week the lower qualities have risen 
faster than No. 3, so that No. 4 foundry is 70s., and grey forge 
69s., the general price of No. 3 being 7ls. Thus the average 
realized for the whole of the iron produced by a maker is more 
satisfactory. The supply of the te qualities is almost as 
small = is that of No, 3, and the tendency in prices is invariably 
upward. 

FThere is little doubt that pig iron makers will for next half-year 
have to pay considerably more for their coke than they are now 
giving in accordance with current contracts, and coke manu- 
facturers are now making a determined effort to advance prices 
substantally. Some sellers have this week quoted 24s., and even 
25s. per ton for best coke for blast furnace purposes, and medium 
qualities have been raised to about 23s. per ton for next half-year’s 
delivery. Consumers abroad being unable to get plenty of coke 
from us, are endeavouring to get coking coal, but meet with as little 
success, as enough cannot be raised to satisfy our own require- 
ments, 

The same complaint is made with respect to the supply of 
hematite pig iron as is reported in connection with ordinary Cleve- 
land pig iron—it falls short of the requirements, and in even a 
greater degree ; indeed, it is practically almost impossible to buy 
any for early delivery. Though there is plenty of inquiry for 
next year’s delivery, producers hold off, and will do so until they 
know what their costs are likely to be. Consumers have offered 
81s. for Middlesbrough hematite warrants, but have not met 
with sellers. The nominal price for mixed numbers of East Coast 
hematite pig iron is 82s. 6d. 

The price of Rubio ore is advancing quickly. 1t appears that a 
number of ore merchants in a large way of business have sold 
heavily to the consumers, and have yet to cover. The Spanish 
mine owners have therefore put their heads together and deter- 
mined to make them pay extra prices, and they are now asking 
12s, 9d. per ton at Bilbao for qualtities of ore that they have this 
year sold as low as 8s, 6d. and 93, per ton. 

The exports of pig iron from the Cleveland district this month 
are satisfactory. Up to the 15th they reached 44,271 tons, as com- 
pared with 42,245 tons last month, and 40,871 tons in November, 
1898, The stock of Cleveland pig iron in Connal’s public warrant 
stores, on 15th, was 82,430 tons, decrease for month 2050 tons, and 
of hematite 11,953 tons, decrease 1000 tons. 

The manufactured iron and steel trades are remarkably brisk, 
and further advances in prices are reported in several branches, 
while where they are unchanged they are decidedly stiffer, and 
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the genera] tendency is strongly upwards, as producers find it so 
difficult to satisfy the requirements of consumers. Common iron 
bars have been raised to £8 10s. per ton, best bars to £9, and 
packing iron to £7 10s.; while steel ship rivets are at £11 5s., steel 
boiler and girder rivets at £12 5s., and iron ship rivets at £10 ds., 
all less 25 per cent. Consumers have now to pay as much for 
iron plates and angles as for steel, because comparatively so little 
is made. Ship plates are at fully £7 17s. 6d. per ton at works, 
less 24 per cent., but some firms are realising considerably 
more, while £7 12:. 6d. is the minimum for angles, Steel sheets 
are at £10 7s. 6d. for singles, and £10 12s. 6d. for doubles ; iron 
being 103. to 12s. 6d. per ton less. The situation in the rail trade 
is satisfactory, the advance in prices having stimulated the 
demand, and producers adhere very firmly to £7 net at works 
for heavy steel rails. The advances made in the prices of steel 
sleepers have caused the demand to be curtailed, just the opposite 
of the <ffect in the rail trade. The fact, however, is that the 
price of steel sleepers is now so much above that of wooden 
sleepers that engineers prefer to use the latter as the less costly. 
They cannot do without steel rails, but can dispens2 with steel 
sleepers when they become too dear, and £8 103. net at works is 
considered too high a figure. 

The coal trade is remarkably active in all branches ; the demand, 
in fact, being in excess of the power of supply. The fact that the 
Admiralty is in the market for large supplies of coal, is stimulating 
other buyers ; and producers have seen their way to advance 
quotations for best steam, gas, and coking coal to 138s. per ton. 
'rbere has thus been a very substantial rise during the Jast month. 
Steam smalls are realising 7s. 6d. per ton, and unscreened bunkers 
12s. 6d., f.0.b.; but the quantity of coal that can be obtained at 
these, or indeed at any other figures, for delivery this year, is very 
small. The stoppage «f the Binchester Colliery two months ago, 
through the destruction of the heap sbed by fire, reduced the 
available supply cf coke considerably. This week the colliery has 
been re-started. Bolckow, Vaughan, and Co., the owners of the 
Binchester Colliery, have just commenced the sinking of a colliery 
at Brusselton, near West Auckland. 

Dr. R. Spence Watson has adjudicated upon a case submitted to 
him by the Standing Committee of the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trades of the 
North of Eogland. The shearmen’s helpers in Nos. 1 and 3 plate 
milis at the Consett Works claimed to be paid the same rates as 
are paid in No, 2 plate mill, or the same rates as are paid by other 
firms working similar mills. He confesses he has had much 
difficulty in coming to a clear conclusion in the matter, but his 
decision is that the men claiming the change are not entitled to 
any alteration, thus confirming a previous decision of the Standing 
Committee, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron warrant market opened very streng this 
week, and there was a further advance in prices of about ‘d. per 
ton in Scotch and Cleveland bematite warrants. Krom the highest 
points, there has been, as was perhaps to be expected, some 
reaction. Last week’s advance amounted to close on 2s. per ton, 
and with the further increase mentioned it was highly to be 
expected that rates would be fully maintained. Scotch warrants 
have sold from 73s. 3d. to 72s. cash, and 73s. 74d. to 723. 6d. one 
month. Cleveland iron has brovght 71s. 3d. to 703. 6d. cash, and 
71s. 6d. to 70s. 104d. one month. Business has been done in 
Cumberland hematite from £0s. 14d. to 78s. 6d. cash, and 80s. 6d. 
to 783. 10d. one month, some iron of this description also changing 
hands at 80s. 7d. for delivery in seventeen days. 


The prices of Scotch makers’ iron are very firm, and show a 
further upward tendency on the week. Covan, f.o.b. at Glasgow, 
No. 1, is quoted 74s.; No. 3, 733.; Clyde, No. 1, 833. 6d.; 
No. 3. 78s. 6d.; Calder, Nos. 1, 83s. 6d.; No. 3, 78s.; Carnbroe 
and Wishaw, Nos. 1, 77s. 6d.; Nos. 3, 74s. 6d.; Gartsherrie and 
Summerlee, Nos. 1, 85s.; Nos. 3, 80s.; Coltness, No. 1, 893.; 
No, 3, 80s.; Glengarnock at Ardrossan, No. 1, 8ls. 6d.; No. 3, 
76s.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos. 1, 79s.; Nos. 3, 76s. 6d.; Shotts at Leith, No. 1, 833. 6d.; 
No. 3, 79s,; Carron at Grangemouth, No, 1, 853. 6d.; No. 3, 80s. 
per ton. 

Tho shipments of pig iron from Scottish ports in the past week 
amounted to 5294 tons, compared with 1659 in the corresponding 
week of last year. Of the total there was despatched to Uanada 
{0 tons, South America 50, India 45, Australia 497, Italy 225, 
Germany 425, Holland 175, Belgium 130, other countries 175, the 
coastwise shipments being 3174, compared with 2606 in the corre- 
sponding week of last year. 

There are 82 furnaces in blast in Scotland, compared with 81 at 
this time last year, and of the total 39 are producing ordinary, 
39 bematite and four basic iron. The consumption is understood 
to be clearing away the entire current output, and in addition to 
this stocks are being drawn upon to a much greater extent than 
formerly, Thereduction in the stock in Connal and Co.’s Glasgow 
stores during the last six days has amounted to 3466 tons, making 
a total reduction since the beginning of the year of 43,566 tons, 
The belief is that makers’ stocks are likewise being greatly 
reduced, although on this point reliable statistics will not be avail- 
able until the end of the year. 

The demand for hematite pig iron has been very strong, and the 
consumption of the steel works heavy, both of English and Scotch 
pigs. The quotations of Cumberland warrants given above indicate 
the prices of English West (‘oast hematite. Scotch-made hematite 
has shown a further advance, and is now quoted by merchants 
85s. per ton for delivery in railway trucks at the steel works. 


The position of the finished iron and steel trades is a very strong 
one. <A great deal of the work now in course of being turned out, 
especially in the steel trade, is under contract, and prices are 
therefore not easy to ascertain ; but there can be no doubt that, 
for current and miscellaneous orders, makers are holding for 
higher rates. The makers of iron bars, plates, Xc., have raised 
their prices this week 10s. per ton. The great advance in the 
price of raw material makes it impossible for them to enter into 
fresh engagements unless at better prices. The reports which are 
continually received from America and the Continent, as well as 
from leading English centres, are such as to suggest that much 
higher prices may yet be obtained, and in these there can be no 
doubt that the Scotch makers will participate. 

The coal trade is upon the whole very busy, and just at present 
the greatest cued gr manifest in the home branch. It may 
safely be said that at no former time in the history of the trade 
has there been such a very large consumption of coal in the iron, 
steel, and manufacturing works generally. In not a few cases it 
is with the utmost difficulty that supplies can be obtained. Fur- 
nace coaJs and dross, especially the latter, which is much in 
demand, are very scarce, and command prices out of proportion to 
those usually obtained in quieter times. The railway companies 
are furnishing a more ample supply of wagons, and this is assisting 
the coalmaster to meet the requirements of his customers with 
greater promptness. There has been a falling off in the amount 
of the coal shipments, due to the prevalence of stormy weather 
around the coasts. At the same time the demand for export has 
been well maintained, and judging from the amount of fresh ton- 
nage chartered, heavy clearances may be expected during the 
next few weeks, 

The quotations of coal, f.o.b, at Glasgow, are as follow :—Main, 
93. 6d.; steam, 10s. 3d. to 103. 6d.; ell, 10s. 3d. to 11s,; splint, 
103. 91. to lls, per ton. Contracts are in the market for consider- 
able quantities of coals for foreign railways, and a portion of these 
is expected to come to this district, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE firm belief expressed last week, when a slight droop took 
place in steam coal, that it was only a temporary affair, due in a 
great measure to delayed tonnage, has been abundantly verified. 
The boom has come to stay for a time. The Admiralty, instead of 
rescinding orders, is putting in larger orders, and in Cardiff statements 
cf demands for 150,0C0 tons at least are current. For this it is ex- 
pected that something like 18s, will have to be paid. Several causes 
combine to give a very favourable outlook to the coal trade : First, 
the settled and vigorous tone of the iron and steel trade; 
secondly, the war requirements ; and thirdly, the opening of the 
winter season. All these things combine to give perma- 
nence to the improvement, and fortunately, excepting a 
solitary case here and there, labour questions are quiet. Even 
in the West there is a disposition on the part cf coalowners to 
make a friendly advance to ‘‘discontents.” Negotiations have 
been re-opened with the Garncoch and Gorseinon strikers, and a 
conference was held on Monday at Swansea. Mr. Williams, miners’ 
agent, and the arbitrators attended, and after a debate new terms 
were drawn up for the workmen’s consideration, and as these were 
regarded as satisfactory to the men, no doubt a settlement will 
be effected this week. 

In the case of the Wernddu Colliery dispute, the Kast Glamorgan 
Association endorses the claim of 2s, 6d. for cutting the seam of 
the Fork Vein, and if owners object, the men are to be financially 
supported during the dispute. 

Closing coal prices, Cardiff, are as follows :-—19s. 3d. to 203, 6d.; 
seconds, 17s, to 18s.; drys, 16s. 9d. to 17s. 3d.; best Monmouth- 
shire, 16s. to 17s.; seconds, 15s. to 15s, 6d.; best steam smalis, 
9s. 6d. to 10s.; seconds, 8s. 6d. to 8s, 9d.; best house coal, I6s, 
to lés. 6d.; No. 3 Rhondda, 17s. 9d. to 183.; brush, 14s. 6d.; 
small, lls. 6d.; No. 2 Rhondda, 13s, to 133. 6d.; through, 11s.; 
small, 8s. 6d. to 9s. 

Swansea quotations :—Anthracite, 15s. to 16s.; seconds, 13s, 6d. 
to 14s, 6d.; ordinary large, lls. 6d. to 123.; rubbly culm, 53. 9d. 
to 6s. 3d ; steam, 183. to 20s.; seconds, 16s. to 17s.; bunkers, Ils. 
to lls. 6d.; small, 9s. to 93. 6d, f.o.b. Swansea, cash 30 days, 
less 24. House coals, according to arrangement. 

Mr. Wm. Hughes, of the Ocean Collieries, Blaengarw, has been 
appointed to the management of the tunnel pit Abernant. 

The Ship Joiners’ dispute appears to affect from sixty to seventy 
men at Cardiff. The questions at issue refer to both hours and 
wages, There seems no probability of the work being undertaken 
by any allied class, the different trades in Wales being federated. 

A new dock at Swansea is under discussion, but it is not likely 
to figure in next parliamentary notices. All that can be said is 
that the subject is in good bands, and under grave consideration. 
One site suggested is near the Prince of Wales’ Dock, another 
near the South Dock. 

The announcement of a Bill by the Rhymney Iron Company 
amongst the forthcoming notices may be expected to attract 
attention. 

The stormy weather had a good deal to do in lessening coal 
exports at Cardiff, Swansea, and Newport last week, and the 
casualty list is a long one. Two Welsh steam trawlers, one of 
Cardiff and the other of Milford, succeeded in towing a coal- 
laden vessel into Cork Harbour last week. Amongst the coal ship- 
ments from Cardiff last week were 6500 tons for Cape Town and 
6500 tons for Port Said. Shipments to France from Swansea 
totalled nearly 18,000 tons, Newport despatched foreign and 
coastwise over 73,000 tons. 

It was reported in Cardiff mid-week that 12s, had been obtained 
for No. 3 Rhondda, small, over the coming year. Patent fuel is in 
strong demand at all ports. One large cargo of 5000 tons went 
this week to Savona. Cardiff prices firm, 15s. to 15s. 6d.; Swansea, 
133. 6d. to 14s, Coke values: Furnace, 24s, to 25s.; foundry, 28s, 
to 303.; special advanced, 34s. to 35s. Swansea prices, 25s. to 26s, 
furnace ; foundry, 27s. 6d. to 30s. 

Pitwood, 17s. 9d. to 183. Cardiff ; Swansea, 19s., into trucks. 

Iron ores, notwithstanding the demand, come in freely. One 
day this week four cargoes came in to Newport, one from Blaen- 
avon, 2500 tons. Prices, Cardiff and Newport: Rubio, 17s, 6d. to 
17s 9d.; Tafna, 15s. 6d. to 15s. 9d. The iron and steel trades 
from one point of the district to another are full of animation, 
and the railway sidings and chief sections testify to the variety 
and quantity of make. Pig, rails, bars, tin and merchant, 
sheets and rail ends are abundant. At Cyfarthfa last week I 
saw a collection of a fine heavy section getting ready for despatch. 
Dowlais was conspicuous in the week for large make, and is 
specially busy on steel plates. ‘lhe new boiler at the ironworks is 
now placed by a Cincinnati, U.S.A., firm, and a North-country firm 
is busily putting up boilers and other plant, Ebbw Vale and 
Blaenavon are busy. 

In the Swansea Valley the steel trade throughout is as busy as 
possible. The outlook at the Mannesman tube works is very pro- 
mising, and the various foundries are literally overwhelmed with 
orders, Satisfactory terms have been arranged by the aid of the 
secretary of the Steelworkers’ Union at (‘wmfelin, Foxhole, and 
Pontardawe. At the latter the wages of the millhelpers have been 
advanced, Full work is being done at Briton Ferry, and at Llanelly 
every industry is in the best condition, and more tin-plates than 
ever are being turned out. In the Swansea district there was a 
lessened make of tin-plates, several mills being under repair ; 
but, as it was, a large quantity was sent to stock, 66,614 boxes, 
and the shipments were exceedingly good, 91,362 boxes. October 
exports show a large increase compared with October, 1898, 14,420 
tons, as compared with 10,759, an increase of 3661 tons. Larger 
purchases were made by Germany, Holland, Belgium, France, 
Spain, Japan, and the United States. 

On ’Change, Swansea, mid-week, it was reported tkat the pig 
iron warrant market had seen considerable advances during the 
week, as much as 2s, 6d. to 33. per ton all round, but has declined 
until the net advance was as follows :—Scotch 9d., Middlesbrough 
104d., hematite, 1s. 10d. It was considered that the decline was 
temporary, and the indications strong of higher figures in iron 
than are nowcurrent. Block tin has declined, owing, it is thought, 
to speculative operations, and this again is not regarded as likely 
to be permanent. Present prices, Glasgow warrants 71s, 9d.; 
Middlesbrough, No. 3, 70s. 6d. nine days; other numbers in 
proportion. Hematite warrants 7%s. for mixed numbers f.o.b, 
Cumberland, according to brand. Hematite, 82s, 6d. Brandon 
mines, Somerset, are likely to figure again. ; 

Welsh bars, £8 15s. to £9; angles at usual extras ; sheets, 
iron and steel, £9 15s, to £10. Bessemer steel: T'in-plate bars, 
£6 10s.; Siemens, £6 12s, 6d.; steel rails, heavy sections, £7 to 
£7 15s.; light, £8 10s. to £9, f.o.t. Tin-plates: Bessemer steel 


-cokes, 15:. 3d. to 15s, 9d.; Siemens coke finish, 15s. 9d. to 16s.; 


ternes, per double box, 28 by 20 C., 27s, 6d., 28s. 6d. to 32s, 6d.; 
best charcoal, 15s. 9d, to 16s, 6d. Big sheets for | agree. 
6ft. by 3ft. by 30G, per ton, f.o.t., £12 10s. to £13 10s.; finished 
black plate, £12 to £12 10s.; Canadas, £10 to £10 2s, 6d. Block 
tin, £124 10s.; spelter, £21 5s, Work regular and satisfactory. 
Copper: Chili bars, £71 15s, to £72 15s, There is a better tone 
in this industry, but ores are scarce. Lead, £17 5s, Silver, 274d. 
per ounce. 

Extension of Penarth Dock, with another entrance, is on the 
carpet. There is no prospect of serious fighting over Bills this 
coming session as regards Cardiff. The working arrangement— 
gag Railway, and Barry Railway—wmilitates against the 
ike! 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
STEAM coal market is in an excited state, and for prompt ship- 
ments very high prices are asked. House coal in good demand, 
and prices firm, Tin and copper both easier, Exports for week 


ending November 11th were :—Cval: Foreign, 51,495 tong: 
wise, 16,070 tons. Imports for week ending November 14th Ww 
Iron ore, 7851 tons ; pig iron, 1925 tons ; sulphur ore, 1142 — 
pitwood, 18C0 loads ; one cargo deals, ns 5 
Coal: Best steam, 17s, to 18s.; seconds, 16s, to 16s, 6q,: h 
coal, best, 15s.; dock screenings, 9s, 6d, to 93. 9d.; colliery’ po 
9s. to 9s. 6d.; smiths’ coal, 10s. Pig iron: Scotch Warrants, 
72s, 3d.; hematite warrants, 79s. 4d. f.o.b., Cumberland ; Middlos 
brough, No. 3, 70s. 9d. prompt. Iron ore: Rubio, 18s, to 183 fd. 
Tafna, 17s. to 17s. 6d. Steel: Rails—heavy sections—g7 5, to 
£7 10s.; light do., £8 103, to £9, f.0.b.; Bessemer stoel tin-piate 
, £6 10s.; Siemens steel tin-plate bars, £6 lvs, 64 f 
£6 15s., all delivered in the district, cash. Tin-plates: Besseme 
steel, coke, 15s. 6d. to 15s. Siemens—coke finish—]5e od 
to Pitwood: 18s 3d. to 18s. 6d. London Exchange 
Copper, £73 Straits tin, £120 15s, Freights, 
rm. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 7th, 

Abvices from nearly all large inland iron and steel manufactur. 
ing centres indicate a very disturbed condition of things on account 
of the extraordinary demand for iron and steel products, crude 
and finished, all over the United States. ‘I'he inquiries from export 
only serve to accentuate the situation. Prices are higher now than 
a week ago, and the upward tendency is likely to carry all «uota- 
tions to a higher level. The prominent events of the past two 
weeks have b2en the extraordinary demand for steel rails, cars, and 
railroad eyuipment. Almost every railroad in the United States 
is in the market for material of some kind—from steel rails and 
locomotives down to nuts, bolts, and pipes. A large amount of 
railroad mileage will be laid next year, and extraordinary repairs 
will also be made, Every railroad company is anxious to put itself 
in first-class physical condition in order to profit by the extraordi- 
nary volume of trattic that is promised for next year. There has 
been great activity in all kinds of raw material, including Bessemer 

ig, forge, and foundry irons, ]ow phosphorus basic iron. Steel 
billets are high, and mill owners are now considering offers for 
next year's delivery on a basis of 3Sdols. at mill. In the finished 
iron department there is great activity in ali lines, and consumers 
of material are anxious to place their orders before another ad- 
vance takes place. The action of the railroad companies and the 
car builders in ordering so far ahead has rather unsettled the 
market, and has made buyers, large and small, anxious to secure 
supplies for the first half of next year. The ore situation is rather 
disturbing, but it is probable that prices will be fixed in a short 
time, and buyers will know what to depend upon. Ore will sell 
from 2 dols. to 2°50 dols. over last year’s prices. Sales of Bessemer 
pig last week over 100,000 tons. Inquiries for steel billets 
amounted to about that much, and will probably be contracted 
for before the close of this month. 

Plate and structural material is very active, and inquiries now 
on hand total up about 40,000 tons, including home and foreign 
accounts. The Bar Iron Association has met, and advanced prices 
slightly. The heavy volume of freight traffic is driving every 
railway company in the United States into the market for cars, 
Ten or eleven car works are now projected, and a number of the 
larger railway corporations intend to build their own car works, 
There is also a very elegant inquiry for locomotives, but works are 
far oversold. ‘There is a rumour that lake copper has dropped to 
17 cents, All kinds of metals are in active demand, Copper 
developments throughout the West are surprising. Al! mining 
interests are very busy, and the makers of mining machinery 
are crowded with most urgent orders, All consumers of iron and 
steel are extremely anxious to secure supplies before the close of 
navigation and the approach of cold weather. Consumption of 
iron and steel during the winter will far exceed that of last. 
The demand for anthracite and bituminous coal is exceedingly 
active, and all consumers are endeavouring to secure moderate 
supplies at least. Within the past few days large consumers of 
furnace and foundry coke placed orders extending throughout 
1900, The output of the Connellsville region will be consider- 
ably increased next year, but the drawback is the inability to 
obtain cars to carry coke, Every branch of the iron trade is 

utting forth efforts to increase capacity. Machinery makers and 
aren throughout the United States report no diminution of the 
extraordinary demand which has prevailed for several months 
past. (Quite a number of visitors from Europe and the Asiatic 
sources are now in this country examining facilities, and investi- 
gating the machinery with view of making heavy purchases, ‘The 
National Export Exposition at Philadelphia brought a large 
number of delegates, who have already placed very large orders 
for machine tools and equipment of various kinds, 


TRADE AND BustNess ANNOUNCEMENTS.—Eyre and Spottiswoode, 
her Majesty’s printers, have just opened a City office at 25, Leaden- 
hall House, 101, Leadenhall-street, E.C, Their long experience 
in dealing with confidential documents, especially for the public 
service, will probably be found useful by City firms and companies 
in mary branches of printing. —Samiuelson and (vo, Limited, 
Britannia Works, Banbury, have appointed Mr. E. C. Amos, 
M.I. Mech. E., of 11, Queen Victoria-street, E.C., as their repre- 
sentative for London and district.—Mr. F. B. Nicholson, 53, 
Victoria-street, Westminster, S.W., informs us that the partner- 
ship existing between Mr. RK. G. T'yler and himself has ceased to 
exist, and that he will for the future carry on business at the 
above address in the name of Nicholson and Co,—Mr. Ralph G. 
Tyler, 20, New Bridge-street, London, E.C., informs us that the 
nee 4 hitherto existing between Mr. F. B. Nicholson and 

imself has been dissolved, and that he has made arrangements to 
take into partnership Mr. W. Duncan, A.I.E.E., late chief of the 
electrical —— staff of Laing, Wharton, and Down, Limited. 
—Mr. Thomas Smith, steam crane works, Old Foundry, Rodley, 
near Leeds, informs us that he has opened a London office at 9, 
Victoria-street, Westminster, S.W., which will be under tbe man- 
agement of his son, Mr. Walter Tom Smith,—Bell Brothers, 
Ravensthorpe, Yorks, are supplying the London and North- 
Western Railway Company, Crewe, with their patent filters for 
treating the Crewe town’s water supply. 


SHorepircH Mvnicipat. DwELLINGs.-On Monday last Lord 
Rosebery opened a new block of model workmen’s dwellings erected 
by the Shoreditch Vestry on the site formerly known as Moira- 
place, and Plumber’s-place. The dwellings consist of three blocks 
of buildings, each five stories high, and are capable of housing 
400 persons of the working classes in 25 tenements of two rooms 
each and 50 tenements of three rooms each, ‘The number of 
persons displaced by the demolition of property on the area was 
533, of whom 400 will be re-housed by these buildings, and 72 bya 
further block to be erected. These dwellings will cover 2897 
superficial yards, whilst 1360 superficial yards will be let for com- 
mercial purposes, 260 square yards as recreation ground, and the 
remainder of the area will be laid out as streets, making up the 
total contents of the area to 11,240 superficial yards, In designing 
these buildings every square foot of space hasbeen made use of. The 
lighting, both natural and artificial, is excellent, Tenants may have 
electric current laid on for lighting, the charge being eightpence 
per week for two-roomed sets, and tenpence per week for three 
rooms, The rents to be charged for the tenements will be 83. 6d. 
for the three-room and 6s, 6d. for the two-room sets, ‘The total 
annual rental for the three blocks will amount to £1530 15s. This 
rental, taking the total cost of erecting the buildings and the value of 
the two plots of land at £22,917; and allowing for all rates, lighting, 
supervision, and collection of rents, empties and losses, insurance 
and sinking fund to reproduce the total outlay at tho termination 
of 60 years, at 24 per cent., repairs and incidental outgoings, wil 
produce an interest of 32 per cent, on the total outlay. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE Rhenish-Westphalian and og 
trades do not show any change 
A tendency to move upwards can still be notic 
 rices, especially in the Khenish- Westphalian 
where producers are trying to get all 
= profit they can fron the present exceptionally 
prilliant position cf the iron market, Silesian iron 

sters, on the other hand, appear to consider a 
poor but moderate rise in quotations to be the 
ste ‘4 measure, and have, for the last few weeks, 
Tenisted from a further advance, Very satis- 
paseo reports are given concerning demand 
and activity in the pig iron trade, the blast 
furnace works being engaged to their fullest 

ity, but though production has been raised 
considerably since spring, and is at present much 
higber than ever before, a want of sufficient 
upplies in crude iron is still keenly felt, and 
a a good deal of inconvenience and delay in 
the manufacturing branches. At the rolling 
mills, vigorous employment has been maintained ; 
the hoop trade is very animated, numerous home 
and foreign orders securing a continuation of the 
resent occupation for several months 
Sead. Also the tone in the girder trade has re- 
mained firm and lively; in Silesia, the slight 
abatement in foreign demand, which is usually 
felt at this time of the year, has already been 
noticed, but as the majority of the works have a 
fair amount of forward orders on their books, 
employment will, most likely, remain pretty 
regular, if not brisk all through winter. 

The Khenish-Westphalian girder mills are 
strongly engaged ; the opinion prevails that next 
year’s Loriness in girders will be a good one, 
numerous inquiries for next year having come in ; 
for spring orders M. 150 to 155 p.t. free at works, 
has been willingly given. The plate and sheet 
works show the same activity this week as before ; 
the demand for heavy plates is very extensive, and 
the terms of delivery are uncommonly long, the 
regular and very lively employment in all the 
engineering and shipbuilding trades preventing 
stocks from increasing during winter, and the 
confidence in the future is shown in a stiff and 
often rising tendency of prices, both for plates and 
sheets. The wire trade is strong and quotations 
inclined to move upwards, which is partly owing 
to a healthy demand, but also to the fact that 
supplies have been, for some time past, consider- 
ably lower than consumption ; especially in the 
western districts the scarcity in wire rails pre- 
vented the mills from satisfying their customers, 
and the latter had to offer higher prices if they 
wished their orders accepted. 

Coal and coke are in vigorous demand, and 
promise to remain so through winter. In October 
of the present year deliveries of ccal and coke in 
the Rubr district were 3,889,700 t., against 
2,670,420. for the corresponding month last 
year; in the Saar district, 600,030 t., against 
583,940¢t.; Silesia, 1,527,810t., against 1,428,500t. ; 
and in the three districts together 6,017,540 t., 
against 5,682,860 t. Increase over last year 
was, accordingly, for the Ruhr district, 6 p.c.; 
for the Saar district, 2°8 p.c.; for Silesia 7 p.c.; 
acd for the three districts, 5°9 p.c. During the 
first ten months of the present year deliveries 
in coa! and coke were, for the Rubr district, 
t8,207 £30 t., against 35,529,640 t.; for the Saar 
district, 5,805,850 t., agairst 5,596,180 t.; for 
Silesia, 13,965,290 t., against 12,927,900 t.; and for 
the three districts together, 58,069,070 t., against 
54,053,720 t. for the corresponding period in the 
previous year. 

(rerman import and export in pit coal, brown 
coal and coke, during the first nine months of 
present year, was, according to the Khen/sh- West- 
phalian (Gazelle, as follows: Vit coal import, 
1,669,593 t., against 4,198,411 t. in the same 
period last year; 437,317 t., against 391,909 t., 
coming from Belgium ; 600] t., against 10,453 t., 
from France ; 3,691,898 t., against 3,258,823 t., 
from Great Britain ; 86,991 t., against 84,932 t., 
from Holland ; export, 10,247,597 t., against 
10,244,600 t.; 544,727 t., against 556,323 t., going 
to Hamburg ; 194,392 t., against 196,920 t., to 
Bremen; 1,137,812 t., against 958,668 t., to 
Belgium ; 42,450 t., against 19,588 t., to Denmark ; 
549,168 t., against 497,018 t., to France ; 38,312t., 
against 47,072 t., to Great Britain ; 17,135 t., 
against 87,971 t., to Italy ; 2,644,916t., against 
2,734,565 t. to the Low Countries ; 3,733,379 t., 
against 3,954,335 +., to Austria-Hungary ; 
470,560 t., against 348,188 t., to Russia; and 
800,037 t., against 748,938 t., to Switzerland. 
Total import in coke during the above-named 
period, was 342 723 t., against 241,400t. ; 233,509t., 
against 147,882 t., coming from Belgium ; 
42,901 t., against 29,950 +t., from Great Britain 
ixport in coke was: 1,624,193 t., against 
1,577,610 t., 135,127 t. going to Begium, against 

1835 t.; 561,348 to France, against 
569,456 t.; 111,402 t., against 97,243 t., to 
Holland; 414,778 t., against 424,594 t., to 
Austria- Hun; ary ; 187,729 t., against 158,789 t., 
to Russia ; 34,083 t., against 18,526 t., to Sweden ; 
4,571 t, against 75,065+, to Switzerland ; 
17,733 t., against 19,573 t., to Mexico; 7740 t., 
against 28,179 t., to British Australia. Itnport 
in brown coal, chiefly from Austria, was 
6,424,172 t., against 6,162,225 t., while export 
was 15,360 t., against 16,998. 

In Austria the fierce competition between the 
Hernadthal Iron Company and the Iron Syndicate 
has ended successfully for the former, and this is 
9: unlikely to cause some alterations in prices 
generally. The North - Western Railway has 
accepted the offer of the Hungarian works—Her- 
vadthal—which was about half a florin per 
100 kilos, lower, and has ted their order for 
three hundred wagon rails to the Hernadthal 
fim, As yet, no reductions in prices have been 
‘eported, but, to prevent other contracts from 
going to Hungary, the Austrian works will, most 
likely, resort to a decrease in quotations, 

All sorts of pit coal, as well as brown coal, sell 
briskly on the Austro-Hungarian market, and the 
ples realised ere satisfactory, on the whole. 

Activity and demand continue very brisk on 
the French Iron market, the various finished iron 
and engineering trades being specially well 
occupied, 

h The iron works in Russia are officially stated to 
‘ave produced 81,550,000 poud of -pig iron during 


the first six months of present year, and as the 
various ironworks are steadily and regularly occu- 
pied, the total output for this year may be 
estimated on about 163,100,000 pnd pig iron, or 
27,400,C00 pud more than in 1898, when it was 
135,600,000 pud. Concerning production of iron 
in the various districts, the following notes are 
ven :— 

In the 13 Northern works, 983,023 poud were 
produced ; in the 105 Ural works 23,971,446, 
poud ; in 49 works of the Moscow district, 
8,028,068 poud; in 17 South Russian works, 
38,492,915 poud ; in the 5 works of South-West 
Russia, 91,351 poud ; in 41 Polish works, 9,043,320 
poud ;in the3 three Siberian works, 149,276 poud ; 
and in Finland, 800,0C0 poud. The strongest 
increase in output is noticeable in the Moscow 
district, 45°3 p.c.; then come the South Russian 
works, 25°8 p.c.; the Northern works, 21°7 p.c.; 
the Polish works, 12°4 p.c.; the Ural works, 
10°3 


THE PATENT JOURNAL. 
Condensed from “The Mlustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated" the 
name and address of the communicating party are 
printed in italics. 


lat November, 1€99. 


21,821. Comrounp Fiour, W. Begg, Asliton-on-Mersey, 
Cheshire. 

21,822 Joint for Surveyvon's Starr, G. W. Herdman, 
Edinburgh. 

21,823. Layino Bricks for Bur_pines, J. H. Knight, 
Farnham, Surrey. 

21,824 Winpows for Carriaces, J. W. Cottier, 
Manchester. 

21,825. Or Lamp, J. Nall, Manchester. 

21 826. Prgumaric Tcoo.s, A. Taylor, Glasgow. 

21,827. BotrLinc Mac uines, W. Denham, Halifax. 

21,828. Lirg-savine Rarrs, J. Oakley, Halifax. 

21,829. Brick Diss, T. Wilkinson, Newcastle-on-Tyne. 

21,880. Hanp-scrawinc TackiE, A. A. Allcard, 
Sheffield. 

21,831. TeLescoric J. and E. Epstein, 
Bristo 


21,632. Cyciz Front Fork, K J. Wall, Liverpool. 

21,833. Rexep Case for Looms, J. Calvert and W. Mar- 
ginson, Preston. 

21,834. SEaLino Borries, J. Myco, Manchester. 

21,835. FoG-SIGNALLING Arrakaius, E. Wood and W. 
Turnbull, Carlisle. 

21,836. Macuines for Mixinc R. W. B. 
Creeke, Dundee. 

21,837. Burrgr for Power Looms, J. khippax, Bolton, 

nes. 

21,838. for Dispiay in R. C. Law, 
Manchester. 

21,839. Sarety Box Casz, A. J. and B. Morton, 
London. 

21,840. ApvustasLe Spine Protector, J. Wyatt, 


21,841. PREVENTING TRovsERS getting Dirty, W. Thorp, 
Oldham. 

21,842. TexTiLe Macuinery, J. Houston, Sunderland. 

21,843. Inpicatinc Start of Races, T. G. Gordon, 
Curragh of Kildare. 

21,844. TELEPHONE Apparatus, H. C. L. 

olden, Woolwich. 

21,845. Ruppers, T. Patterson, London. 

21,846. Stoppers for Jans or Botrugs, A. Carswell, 
G'usgow. 

21847. Matca-sox, P. Jones, Richmond, Surrey. 

21,848. Fryinc Macuines, J. Worthington, Blackpool. 

21,849. Paper-welont, C. W. Clarke and V. 8. Walker, 
Stockton-on-Tees. 

21,850. Furnaces for Raisinc Steam, W. Mayer, 
Dumbarbon, N.B. 

21,851. Fisuinc Nats, J. C. Heirsen and G. F. W. 
Nuppnau, Glasgow. 

21,852. Brakes, J. W. Morey, A. Woolford, and E. 
Nash, High Wycombe, Bucks. 

21,853. SouspinG Apparatus, 8. H. James, London. 

21,854. Rerusz Desrrucrors, H. J. Marten, London. 

21,855. Bow.s, P. Bullough and W. H. Tate, 
London. 

21,856 Brake Mecuanism, G. E. Aston, W. Bown, 
and H. Green, Birmingham. 

21 Cars and Motor Cycugs, A. J. Wilson, 

ndon. 
21,858. Printinc Macuiygs, J. R. Hayman and J. E. 
London. 

21,859. Sprocket WueEt, G. 8S. Raymond and 8. Ald- 
ridge, London. 

21,860. Exptosives, S. P. Thompson, London. 

21 861. Manuracture Liquips, C. Joly, 
London. 

21,862. IncaspgescentT Exvecrric Lamra, R. Bayer.— 
(Colsman and Co., Germany.) 

21,863 KINEMATOGRAPHIC Al PARATUS, J. A. Prestwich, 


mdon. 
— Wixpinc Drums, W. R. Renshaw, Stoke-on- 
rent. 
21,865. Barren-rop Fastener, G. G. Cregory, 
London. 
21,866. New Stream Encing Arr Poors, F. Drake, 


ndon. 

CYLINDRICAL Marine Borers, F. Drake, 

21,868. Preumatic Tinks, J. T. Wicks, London. 

21,869. InTrRopucING Gauze into Cavitizs of the 
Human Bopy, C. T. Cooke, C. Avery, and M. 8. 
Goodnow, London. 

31,870. Brusues for Cieaninc Borties, H. W. de 
Blonay, London. 

21,871. Ostarnine Zinc Scrvtions, F. A. Gasch, 
London. 

21,872. Supptyinc Pgrrsons with Purg Gassgs, C. D. 
Abel.—(Sauerstof-Fabrik Berlin Gessellschaft mit 
beschrdinkter Haftung, Germany 

21,8738. PuorooraPHic Cameras, H. Smyth, London. 

21,874. CycLe Braxas, L Hill, Birmingham. 

21,875. Boots, J. Lucking.—(@_ Pabst, Germany.) 

21,876. Neck Wear, F. Theak, London. 

21,877. Evecrric Arc Lieniine, A. Vosmaer, London. 

21,878. Ruppgers for Snips, C. C. e Luna, 
London. 

21 , Apparatus for Heatine Liquips, R. Gillies, 


mdon. 

21,880 Krngtocopic Apparatus, W. Friese-Greene and 
F. Z. Maguire, London. 

21,881. Exvecrric Incanpgscence Lamps, H. H. Lake. 
—(La Société de Commentry, Fourchambault et Decaze- 
ville, France.) 

21,882. ApraRatus for Usgat the Crossinc Points of 

LECTRIC TRACTION TROLLEY Wires, 8. 8. Grant, 
London. 

21,883. Propusion of Motor T. Heffernan 
and H. T. Harrison, London. 

for G. G. Rimington, 


ndon. 

21,885. AUDIBLE SIGNALLING ArpaR .Tus, N. N. Haigh, 
mdon. 

21,886. Switcusoarps, A. T. M. Thomson and P. 

Warnford-Davis, London. 

21,887. CLoTH-TENTEZRING Macuings, R. P. Winsor, 
on. 

Brusues to 8S. Schnek, 
on 


21,889. W. P, Thompson. —(K. Rech, 


Germany.) 


21,890. OuTsipg Buinps, W. P. Thomrson.—(&. Jahr, 
Germany.) 

21,891. Lock, K. N. de Szopori, London. 

21,892, Rom Brake for Cycizs, W. T. Phillips, 
London. 

21,893. Raitways, R. Belfield, London. 

21,894 Peressep or W. P. Thompscn, 
Liverpool. 

21,895. Manuvactore of TexTILe for 
Weavinos, H. Mackintorh and T. R. Andrews, 
Liverpool. 

21,896. Pens or Pennoipers, T. A. Dean, Liverpool. 

21,897. Apparatus, R. H. Long- 
worth, Liverpool. 

21,898. Fisrous Manuracturg, C. 8. 
McConnan, Live’ 

21.899. Pockrer H. von Olilech, 


on. 
21,900. Lamps for Heatinc Saucepans, M. Gervais, 
London. 


21,901. Deivinc Gear for Macurinery, E. Edwards.— 
(J. Tschumpe, Bohemia.) 

21,902. Brarinos of Drums used for Drivine 
of Spinntnc Macuings, E, Edwards —(A. Baumann, 
Russian Poland.) 


2nd November, 1899. 


21,903. Picture Frame, E. Wolff, Baden. Germany. 

21.904. Two-szaTeD Go-cart, A. Kénig, Baden, 
Germany. 

21,905. Boxsire, D. Paisley, London. 

21,906. Caps for AXLE-BoxEs and R. Wads- 
worth, Halifax. 

21,907. Firaments for Incanpgsczent ELectRic Lamps, 
C. A. Lee, London. 

21,908, Picktes Extractor or Lirrer, A. McCallum, 
Plymouth. 

21,909. Toys and ApTERTISING ApPpaRaTusEs, F. W. 
Edwardy, Kingston-on-Thames. 

21 910. CLevisses, C. W. Black, Kingston-on-Thames. 

21,911. ZiTHERs, &c., P. Lofthouse, Stockton-on- 


‘ees. 

21,912. Pires, G. T. Neville, Lichfield, 
Staffordshire. 

21,913. Dress Guarps for VéeLocipeprs, T. A. 8. 
Iliffe, Coventry. 

21,914. Stoppers, J. Gaskell, and W. and T. 
Forber, Liverpool. 

21.915. SuppLyinc Stgam to Sream WuistTigs, J. J. 
Royle, Manchester. 

21,914. Tenpon for ArtiriciaL Lime3, H. Yearsley, 
Manchester. 

21,917. Automatic Stor Mortons for Larues, L. H. 
Bateman, Halifax. 

21,918. Pir-agap Gxarixc for G. A. 
Newall, Bristol. 

21,919. Fricrion Ciurcugs, A. J. Parsons, Bi:ming- 


ham. 

21,920. Drawina Compasses, A. H. Woodward, Bir- 
mingham. 

21,921. CarBonIsinc Propvucrs. W. R. 
Hutton, jun , Glasgow. 

21,922. VaLves for Exrectric Action for Orcans, 8. 
Richardson, Glasgow. 

21,923. FLuip-pREssuRE Morors, P. Pirckrey, 
Portsmouth 

21,924. Fenper, B. Addicott, Birmingham. 

Dovs.e Piston J. Grau and K. Bohm, 

erlin. 
Catcininc Apparaics, &c., G. R. Bislop, 


gon. 
21,927. Laser, W. C Starkey, Yardley, near Bir- 
mipgham. 
21,928. Nicut-LIcHT E. Wessoly, Rutherglen, 
arkshire. 


and Hyprants, W. R. Sage, 
pswich. 
21,930. CarriaGE Lamps, W. Burley and H. Regers, 
London. 
— Lamp Fasteners, W. Burley and H. Rogers, 
ndon. 
21,932. Pacxixa, J. R. and G. F. Wheeler, Donnington, 
near Newport, Salop. 
21,933. SrrentHeNinc Boox Covers, H. J. Davis, 
Worcester. 
Wasninc Gasgs, H. Sutcliffe, 
ifax. 
21,935. TREATING VEGETABLE Matrers, E. C. B. and R. 
Saxby, Manchester. 
21,936. OuTLeT Vatves, C. Birkery and T. Standish, 


ndon. 
21,937. Horse Hair Insertion as Wert, C. R. Gross- 
laub, London. 
21,938. BLorrinc Paper or Paps, P. ©. Wolf, 


ndon. 
21,939. Luneicatinc AXLE Beganrinos, H. Berger, 
ndon. 
21,940. Heaters for Srzam Generators, T. Sugden, 
ndon. 
21,941. CycLe Savpiz, J. Lena and J. H. Betteley, 
London. 
21,942. WaTeRING CuTTinc H. H. Gudgeon, 
London. 
BepsTeabs, C. Merriner and R. G. Hodgetts, 


ndon. 

21,944. Fastener for Tait Boarps, G. P. B. Tighe, 
London. 

21,945. LETTER-SHEET and Envecopr#, H. H. A. Schwarz, 
London. 

21,946. Gtass Tite Manuracturg, F. K. Cheese, 

mdon. 

21,947. PropucING NiTROBENZALDEHYDES, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

21,948. Bott_e Stoppers, W. Kottgen and M. Preckelt, 


mdon. 

21,949. for Use as HorTicuLTURAL IMPLEMENT, 
W. O. Rowbotham, A. Till, and F. W. Robertson, 
London. 

21,950. AppaRaTus for Auromatic of METAL 
PratEs, G. W. Breffit and E. T. Phillips, London. 
Mecuanism for Macuines, C. M. Lamb, 

mdon. 

21,952. WaTERING Cans, W. Read, London. 

21,958. MuttipLyinc Powgr, H. Hylton - Foster, 


mdon. 

21,954. Removine Pneumatic Tires, A. C. Palmer, 
ndon. 

21,955. Sream SuPERHEATERS, L. C. Uhler, 


ndon. 

21,956. VARIABLE - SPEED GkaR, H. F. Atkins, 
Coventry. 

21,957. Enoines, J. R. Starbuck, London. 

21,958. Rovgr, R. Kaudelka, Berlin. 

Megasurineo Depts of Warr, H. H. Lippmann, 

mdon. 

21,960. Excecrric Traction, W. H. Burns, London. 

21,961. Apparatus, J. Edwards, London. 

21,962. CoLLecTING Putp from Water, G. Huth and 
J. Bertram and Son, Limited, Liverpool. 

21,9*3. for Cavity WALLs, L. Fink, 
Manchester. 

Fotp-up Surps’ Bertus, T. Smith, Birming- 

am 


21,965. Drivine Gear for J. J. Mason 
and J. A. Muncey, London. 

21 srl Repair of IncanDEscENT Lamps, F. Fanta, 

ndon. 

21,967. TemporaRY Brnper, J. G. Lorrain.—(V. Van 
Sickle, United States.) 

21,968. Arc Lamps, H. H. Leigh.—(7. FE. Drohkan, 
United States.) 

21,969. Book for CorREsPONDENCE, R. W. Allen, 


ndon. 

21.970. Currrsc Tones or Toots, H. von Appen, 
ndon. 

21,971. Lavatory Sranps, &c., R. W. McDonald, 
mdon. 

21,972. ADVERTISEMEST Siens, W. L. Wise.—(G@. L. 

Mason, United States ) 
7 Apparatus for Sroprinc Sap, J. Albardo, 


don. 
21,974. Puzzixs, A Hunt, London, 


8rd November, 1899. 


21,975. Wexuncu, F. Hoerens, Kivgston-on-Thames. 

21,976. Fenpers and G. Edman, 
Birmingham. 

21,977. Macuinges, A. A, Buss, 
chester, 

21,978. Case for Musica. IastrumENTS, J. A. McLuicc, 
Manchester. 

21,979. Treatinc Fiszous TaN ces, G. A. Dinuis, 
Keighley. 

21,980. Fursiturge fur Doors, C. Makey, Birmivg- 


am. 
21,981. Stong-PLANING MacuingRry, C. Thomson, 


gow. 

21,982. Sream Traps, F. R. Pu‘z and J. R. Yat.s, 
Manchester. 

21,983. Kegis for Saittnc VessEis, &c., E. Brooks, 
Manchester. 

21,984. Lampe Extincurner, B. Hiscocks, 
Pontypridd. 

21,985. Wixoisc Drom for Wincugs, &c., J. Pric., 


Cork. 

21,986. FasTenixc Ps.ants to H. J. Hindson, 
Barnsley. 

21,987. MetHop of Rocks, G. P. Schneiler, 
Liverpool. 

Rim Brake for Cycves, F. Heap, likley, near 


ds. 

21,989. Metnop of Openine Tins, A. von der Nahmcr, 
London. 

21,990. Corp Gripes for Evecrrical. Apparatus, H. 
Oppenheimer.—(Actiengesellechast Mir and Gencat, 
Germuny ) 

21,991. Porcetain Iwrerions fur Lawe H. 
Mir and Gencat, 
Germany ) 

21,992. UspgRcARMENTs for Lapigs, R. Redele, 


London. 

21,998. Box for VoucnErs, E. P. Oc! end n, 
London. 

21,994. Removine from Trxs, C. F. F. Koppir g, 


ndaon. 
21,995. Books for Writina Purposes, J. H. Hurst, 
Manchester. 
21,996. Lamps, C. W. Tucker, London. 
Marine Encing Coytroiiers, J. 8. Gibbons, 
ndon. 
21,998. E. Sandow, London. 
21,999. Bopy Rzst and Support, E. Sandow, Londen. 
22,000. Switcupacks for Recreation, E. Sandow; 
London. 
22,001. Lavine and Poixtine Guns, E. Dragoumis, 
ndon. 
22,002. MepicINAL Preparation for Sueur, A. and J. 
Allison, London. 
22,003. BRaKE MEecHANISM for RH. Lia, 
London. 
22,004. Spinnine of Corroy, &c., W. A. Phillips, 
London. 
22,005. VeLocirgepgs, W. C. Lea, London. 
22,006. Gas Foop-waRMEeR, R. M. Manwaring, West 
Norwood, Surrey. 
22007. Vatve for Pneumatic Tires, F. Pudney, 
London. 
22,008. Recorpinc Current Enercy, F. M. 
Staunton, Romford. 
22,009. Apparatus, F. M. Stauntcn, 
Romford. 
— Porato-piccina Macuines, C. J. Moulton, 


ndon. 

22,011. Music Leavgs, E. B. Vaile, London. 

22,012. Pew Niss, P. A. Vaile, London. 

22,013. Rorary Kyirrinc Macuiyes, C. H. Aldridge, 
London. 

22,014. GaLLeRies for Lamp Grosses, J. C. 
Lawson, London. 

22,015. Gamg of SKILL, F. G. Galley, London. 

22,016. ELecrricay Switc.:es, M. and G. Bell, 
London. 

22,017. Mecuanism, F. H. Richards, 


London. 

MANUFACTURE of Pens, C. Swiit, 

ndon. 

22,019. Motor Cycizes, W. P. Thompson.—(—— Bi: s- 
barth, Germany.) 

22,020. TetecrapHy WirHout Wire:3, W. P. Thomp- 
son.—(F. Braun, Germany ) 

22,021. WaTeRPROoF Devices, J. A. Gamble, Liv r- 


22/022. ARTIFICIAL TooTH-ckowns, H. Fiieclu.d, 
Liverpool. 

22,023. Catn'DE fer Lames, H. 
London. 

22,024. CycLomETERS, H. Moon, London. 

22,025. WatTer-Tuse Borers, J. Cowan and the 
Stirling Boiler Company, Limited, London. 

22,026. Sroprerinc Botrigs, F. L. C. W. x, 
London. 

22,027. Pitus for Avromatm Gas Licurers, C. Killi: z, 
London. 

22,028. E:ecrropes, R. Eycken, C. Lervy, and R. 
Moritz, London. 

22,029. InpicaTor for Suips' Encines, H. A. C. 
M. Holz, London. 

22,030. Toora D. Baker, London. 

22,081. Cranks, D. Baker, London. 

22,032. CavaLry Pack Transport D. Baker, 


mon. 

22,088. Rartway Cuarr, G. D. Howard.—(J. H. Poole, 
Canada.) 

22,034. CoIn-FREEKD Apparatus, J. Readiman, London. 

22,035. Borers, 8. W. Allen, London. 

22,036. CarsonaTinc Brer, E. Rawlings and the 
Brewers and Distillers CO. Company, Limited, 
London. 

22,087. Maxine ArtiriciaL F. Cassullo, 
London. 

22,038. for Boots and SHoxs, H. B. Haigh, 
London. 

22,089. Conpuctors for ELecrric Trams,B. T. Emett, 


mdon. 

22,040. CoIn-FREED VENDING Apraratus, W. L. Wisc.— 
(Deutsche Automaten Gesellschaft Stollwerck and Co., 
Germany.) 

22,041. Apparatus for Linine Casxs, A. T. Hughes, 
London. 

22,042. Fiugs, J. Erown and Co, Limited, and W. C. 
Wallace, London. 

22,043. Grapnopnongs, J. Y. Johnson.—(The Amcricun 
Graphophone Co., United States ) 

22 044. CLosinc Jars, J. Y. Johnson.—(7. B. A. Price, 
United States ) 

22,045. Pires for Smoxina Tosacco, J. A. Hall, 
London. 

22,046. Expanpinc Pixgats of Coats, C. B. Bese, 


London. 
4th November, 1899. 
22,047. Brakes, E. W. Walker, Rugby. 
22,048. Two-cycLte Expiosive Motor, F. J. Crinege 
Rugby. 
22,049. PunkaH, T. A. Wall, London. 
Tonos for Pickiss or Suaar, J. E, Fairmin, 
ndon. 
22,051. Courtincs of Rattway Veuicizes, J. W. 
Gibbons, London. 
22,052. Rarrway Enoine Automatic ALARM SIoNal, 
T. Tallyn, Bristol. 
22,058. Cuganina Cars, W. Payne, London. 
Brarines for Locomotives, A. Rolfe, 


ndon, 

22,055. ADMINISTERING An-esTHETICS, C. W. Khrone, 
London. 

22,056. CanDLE-sHADE C. Orr, London. 

22,057. Stgam G. Duncan, 

22,058. Mrrcerisine Cortroy, H. © and J. 
Sampson, Manchester. 

22,059. Toot Hotpgrs for W. H. 
Turton, London. 

22,060. CycLz GEeaRinG, W. B. Walker, Glasgow. 

22,061. Dygina TextTILe Marerrats J. Smith, 
Liverpool. 

22,062. SeLF-rEEDING Apparatus for Paintinc Ma- 
cuings, W. Bridgewater, Leicester. 


| 
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en. Scaaw Prore.ier, H. Shand, Newcastle-on- 


'yne. 
22 064. Games, A. J. Johnson, Harborne. 
— Toys, &c., E. A. Jeffreys, Moseley, Worcester- 


22,066, “ALARM Bstt, H. A. Durrant, South Croydon, 
Surre: 


22,067. Fastentna Pygumatic Tings, L. O. Michael, 
Birmingham. 

— Sarety Pins, G. L. Bradshaw, Kingston-on- 


es, 
22,069. Gas Generators, G. L. Bradshaw, Kingston- 
on-Thaffies. 
22070. Boors, W. H. and A. Mottershead, Man- 
chester. 
22 071. 


22,072. Crcye Sappuss, J. B. Brooks and J. Holt, 
ng! 
22,073. VaLoctrepe Gear, M. A. Wier, Kingston-on- 
Thames. 
22,074. ApparRatos for Iron, A. Jackson, 


gham. 

22,075. Game, P. Mushet, Glasgow. 

22 076. Apscstine RarLJornts, J. E Macaulay, Dalkey, 
Co. Dublin. 

22,077. Gas Lawes, J. E. Bott and G. A. Robinson, 
Manchester. 

22,078. Arracuinc Winxpow Sasu Corps, W. Wright, 
Manchester. 

22079. Cong Driving Drum, J. U. Ingham, Man- 
chester. 

22,080. Ourpoor Szats, R. Cunliffe and H. Forshaw, 
Manchester. 

22,081. S Schiff, Manchester. 

22,082. R. Fallnicht, Berlin. 

22,083. ARTILLERY-MaG4az(NE ApraRaTous, E. Miiller, 
London. 

22 084. Taps, F. Hughes, London. 

22.085. FrrEpRoor A. J. Boult. —(A. Nieske, 


2,155. Fixinc Sxrrtines, P. Chick, London. 
Pipgstre for Decantrine Liquips, A. C. Halse, 
ndon. 
22,157. A New Gang, W. Sanderson, Nottinghain. 
22,158. Tree VaLves, G. H. F. Schrader, London. 
22.159. Umergiuas, E. M. Harley and G. Stewart, 
Kingston-on-Thames, 
22,160. PrEszRvine Ecos, M. Anderson, 8. Jensen, 
and A. Holstebrof, London. 
22,161. Catcic Canuiwr, W. T. Carter and H. A. 
Couvelas, London. 
22,162. AcETYLENE Generators, E. W. Lancaster, 
St. Margaret's, Middlesex. 
22,163. Continvous-cURRENT ExEctriciry Marsrs, E. 
Schattner, London. 
22,164. ELecTRO-MAGNETIC IaniITION Device, W. P. 
Thompson.—(F. Sturm, Germany 
22,165. Spirit Levers for Mgssurine ANGLEs, W. P. 
Thompson.—(4. Gohl, Germany.) 
2,166. Cutrinc SHavines for 0. P. 
Maguusson, London. 
22,167. ae Jacks, C. Busch.—(W. Busch, Ger- 
many. 
22,168. Macuines for Cutting Sausagrs, W. A. van 
Berkel, London. 
22,169. Syrinogs, J. L Wood, Whetstone 
22,170 PHarmaceut:caL Compounps, H. E. Newton 
—(The Farbenfabriken vormats F. Bayer and Uo , Ger- 


many.) 
22,171. Hammers for Pranorortes, C. M. McQuilkin, 


London. 
22,172. Diceine Gran, 8. Cloke, London. 
22,173. C. B. Peake, Ferton, Staf- 


fordshire. 

22,174. Warer-Tuse Sream Gsnegrators, R. Scott, 
London. 

2,175. Furnaces for Gengratinc Stream, R. Scott, 
London. 

Heat-Rapiatina Apraratus, F. C. Blake, 
London. 

22,17. Propucinc Az> Corourinc Marrers, J. Y. 


Germany. 


22,086. 
mdon. 
22,087. Paper Bacs and Enve.opss, V. Woodfield, 
London. 


Aalst ATTACHMENT, 


£2,088. Erecrric Lamps, The British Thomson-Hous- 


= Limited.—(C. P. Steinmetz, United 

tates. 

22,089. Not, H. F. W. Faulkner, London. 

22,090. Sranps for Sewixc Requisires, F. Buck, 
London. 

22,091. Lamp, W. Felsch, London. 

22,002. CanpLE Apapror, W. E. 
Sotherby, London. 

T. D. Asten.—(F. A. Wilson, United 

tes. 

22,094. InLustraTeD Booxs for CHILprRen, M. W. 
Zimmer, London. 

22,095. HANK-MERCERISING Macuivgs, D. Crowther, 


mdon. 
Sream Brast Pirss, O. Horenz, 


on. 

22,057. ae Leaves of Music, R. J. Ross, 

vel 

22.098. BuRNING VoLaTILE Hyprocagson, L. Denay- 
rouze, London. 

22,099. Lamp Wicks, D. H. Shuttleworth-Brown, South 
Wimbledon, Surrey. 

22 100. Lamps, C. Kellner, London. 

22,101. Opgratinc Train Brakgs, J. Roebruck, 


London. 

22,102. Castes, J. Y. Buchanan, London. 

22,103. Brakes for Cycies, &c, D. Windram, Bir- 
mingham. 

22.104. Guarps for CrrccLar Sawa, J. Bodger and D. 
Handford, London. 

22,105. OxrpaTion Propucts of NiTro-TOLUENE, J. Y. 
ee Anilin and Soda Fabrik, Ger- 
wany. 

22,106. Braxgs for Bicycies, W. J. Mountford, Bir- 
mingham. 
22107. Exgectrric ALARM Water CoLomns, M. L. 

Bush and C. F. Swain, London. 

22,108. Dicaine and Exevatinc Poratogs, G. F. 
Bateman, London. 

22,109. Spgep Gear for Cycixs, A. Pellant, 
London. 


22,110. ACETYLENE GENERATORS, J. A. Clémence.— 
(4. Husson, Siritzerland.) 

22,111. GENERATING AcgTYLENE Gas, E. Edwards.— 
(M, Stindl, Avstria.) 

22,112. Casks and F Zink, London. 

22,113. Gravity Rattways, P. Boyton, London. 

Sprayinc Devices for Parer R. Dietrich, 

ndaon,. 

22,115. Funngxs for Lrguips, W. L. Gray, London 

22,116 Heatixe Li,vips, E. W. Parish, J. W. Eady, 
and A. P. Carryer, London. 

22.117. Cream of Taxtar, T. Gladysz, London. 

22,118. AUToMATIC OrgRaTING Device for Piano, W. C. 
Ranney, London. 


bth November, 1899. 


22,119. Gas and Heat Encings, G. Wilks. London. 
22,120. Sprypies for Spinninc Macuines, C. Bitter, 
Germany. 
22,121. Toox for with Totter C. Brown, 
ingham. 

22,122. Frowsgr-pot, J. Emery, London. 

22,123. Sranp for Bicycies, A. E Schurr, London. 
22,124. CaRBON-AERATOR, G. Hendenson, Stockton-on- 


ees. 
22,125. Piano Vioutn, M. Mitchell and J. Winn, Leeds. 
22,126. AuToMaTIc Macutngs, J. Oulton, London. 
22,127. ConTRoLLING EnoinE TeLecrarns, J. Patter- 
son, Belfast. 
22,128. Button, 8. H. Sershall, Birmingham. 
22,129. CLeaninG the Ovutsipgs of BurtLEs, T. Hill, 


ull. 
22,130. Brake Buocks, 8. Ogden and O. B. Bromley, 
Manchester. 
22,131. Ourrit for ANGLERS, W. Smallwood, Birming- 


m. 

2. Treeinc of Boots and Suxoxgs, ©. Tilley, 
Leicester. 

22,133. Compination Wuext, S. J. Taylor, 


Wednesbury. 

22,13t. ComB-cortinc Macuings, J. Bisset, 
Glasgow. 

2,135. Treatine of Crare Fasrics, H. K. Tompkins, 


mdon. 
22,186. Propucixc ProtocrarHs on Guass, G. J. 
hall and A. F. Biddle, Birmingham. 
22,187. Rotary Sream Enotnegs, H. ‘ihormeyer, Man- 
chester. 
22,138. CiutcHes for Frez A. Sadler, 
Smethwick, Staffs. 
22,139. Suppory for BarREts, R. Scotton, Swindon. 
22,140. Desicn of Frames for Crc.igs, C. Owen, 


mdon. 
22,141. Lirts, F. Toye, London. 
22,142. Stgam Traps, C. A. Allison.—(The Eureka Iron 
Company, United States. 
22,143. ELEcTRicaL E. C. H. T. Lugard, 


on. 

22,144. Brakes for VeLocirepges, A. W. Gamage, 
London. 

22,145. TrousERs StretcHeRs, R. H. Bishop and A. W. 

22,146. SypHon of Pressure Gava W. Ripper, 
Sheffield. 

22,147. Wax Tapgrs for Friction Matcues, J. Craveri, 
Londopr, 

22,148. Typswritinc Macutyzs, E. F. Baum, London. 

22,149. Exvetorgs, M. L. Hinchman, London. 

22,150. Boox Supports, M. E. Welch, London. 

22,151. BaBy-waLkers, E. Firnhaber, London. 

22,152. CIGARETTE-MakING Macutvyes, L. Davis and H. 


Hendriks, London. 


22,153. Rack for Horpinc a Pgw and ADJUSTING 


Covers, L. J. Dropping-Hepenstal Derry- 


cassan, Longford, Ireland, 
22,154. Frurers, E. von Rittershausen, London. 


(The Badische Anilin and Soda Fabrik, 
Germany.) 

22,178. EXERCISING 

mdon. 

22,179. PyrRocaTEecHIn Derivatives, A. Zimmermann. 
—(The Chemische Fabrik auf Actien vormals E. &chering, 
Germany.) 

22,180. Mirror Apparatus, A. J. Boult.—(M. Fuller, 


Apparatus, R. Crampton, 


France.) 
22,181. ExecrricaL Taxameters, E. Johansson, 
Lond 


on. 

22,182. ExTRactinc Metat from Uses, E B. Parnell, 
London. 

22,188. Motor, J. E. Besancon, London. 

22,184. Maxinc Urensits, J. 8S. Kaufmann, 
London. 

22,185. Gear, R. Haidan.—<J. C. Hollingsworth, 
United States.) 

22,186. PRopoucinc MATERIAL RESEMBLING CELLULOID, 
C. Hellriegel, London. 

L. E. Butcher and M. G. Wood, 


mdon. 
22,188. Friction Gzarine, C. A. and O, W. Hult, 


mdon. 
22,189. BLayks, W. H. Goodwin, London. 
22,190. CaRRYING SusPENDED Loaps, A. Goodwin, 


ndaon. 
22,191. Bgarinos, A. J. Boult Belvat, 
France.) 


Tth November, 1899. 
22,192. Stoppers for Borriss, J. F. and G. E. Watt, 
Glasgow. 


gow. 
22,193. SeLr-actinc Covupiines, J. Hollingworth, 
Huddersfield. 
22,194. Pumpinc Apparatus, W. L. Wise.—(The Aktie- 
bolaget de Lavale Angturbin, S:reden.) 
22,195. PHotoerapHic Cameras, A. C. Smith, London. 
22 196. SuppLyine Puvuttray with Foop, W. Fearn- 
sides, Bradfo: 
22,197. Sconinc Appakatus for BILLIaRDs, W. Reynolds, 


2 of Potyazo Dyegsturr3, C. 

Mensching, I. Levinstein, and Levinstein Limited, 
Manchester. 

— Ciutcues fer Cycigs, C. A. By le, Birming- 
nam. 

22,04. Propuction of CoLourED Yarns, A. R. Donis- 
thorpe and G. White, Leicester. 

22,205. Trae and Over-FLow Fitrixc, W. Tweedie, 
Galashiels, 

22,206. Piues for Boats, A. Purvis and W. Harbinger, 
Newcast'c-on-Tyne. 

22,207. Stup and Buckiess Goops BinpinGc ParEnt, 
T. Smith, Liverpool. 

22,208. A Naw Game, H. W. Wilson, St. Austell, 
Cornwall. 

22,209. Pips Connections, T. Cartman, Harrogate. 

22,210. Rarpway Carriack Door Locks, A. Linden, 
Glasgow. 

22,211. WeaRInG APPAREL, A. Naets, André-Lille 
(Nord), France. 

22.212, Evecrric Switcues, C. Wood, Birmingham. 

22,213. Beps fur Use on Boarp Suir, ‘Il. Christie, 


G Ww. 

22,214. MecHanicaL MusicaL InstRUMENTs, A. Max- 
field, London. 

22,215. Gas Encrves, J. Williams, jun., Glasgow. 

22,216. Settine Apparatus for Srairrers, H. Thorn- 
ton, Cleckheaton. 

Smoke H. Mason, Cam- 


22,218. NggpLe for Looms, A. G. Brookes.—(7. J. 
Drummond, United States ) 

22,219. Puncture Ciosgrs, A. G Brookes.-(G. F. 
Glidden and H. Hutchins, United States ) 

22,220. Potice Nippgers, L. F. Maltby, London. 

22,221. ARTIFICIAL TooTH Crowns, L. 3S. Seeley, 


London 
22,222. BARREL-WASHING Macuines, A. Danner, 


London. 
22,223. Hotpinc Lawn-mower Cutters, E. Louder, 


don. 

22,224. SHoz Fastenines, A. J. Boult.—(The Gates 
Lacing Hook Company, United States.) 

22,225. SHUTTERS fur PHOTOGRAPHIC PLATE HoupERs, 

J. Boult.—(N. Bull, United States.) 

22,226. Locatine ArticiEs, T. J. Moriarty and J. T. 


London. 
22,227. Torcu, A. J. Boult.-{J. A. Watson, United 


States.) 
22,228. Moutps, W. J. Clarke, London. 
a TREATING Lig, J. T. A. Walker; Musselburgh, 


22, 230. Cement for Dentat Purrosss, A. P. Tschirner, 
ndaon. 
22,231. Puriryina Linsgep O11, &c., W. E. Shaw, 


mdaon, 

22 232. Firg-escapss, E. P. Feiker, London. 
Marxer for B. Donkin, Reigate, 

urrey. 
22,234. CLEANING ApPaRATUS for Knives, W. Freeman, 
Birmingham. 
22,235. Friction Ciutcues for Cycuss, E. C. F. Otto, 
London. 
22,236. Locomotive Boiters, F. von Grubinski, 
London. 
22,287. Driving for VeLocipepgs, A. E. 
Heap, J. Collins, W. Bown, and H. Green, Bir- 
mingham. 
22 238. Pipgs for Smoxina Tosacco, J. E. Evershed, 
Birmingham. 


ham. 
22,239. Stgam Borers, J. Shepherd and F, Glover, 
London. 


27,240. CarriacE Doors, F. Fisher and L. Kiefer, 


London, 
22,241. for Boots and Sxoxs, J. Cox, 


ndon. 
22242. Tor for Ventitatinc Saarrs, J. Browne, 


London. 

27,248. - PROPELLED Ve ovirgpes, L. Bird, 
London. 

22,244, TURNING OvEeR the Leavags of Music, G. G. M. 
Hardingham —(J. Veenis, jun , Holla 

Cxuronocrapss, A, Baume and C. V. Chatelain, 

don. 

22 246. Conpurt Pips, O. C. Summers, London. 

247, Surps’ Ciuc sets, E. J. Preston, London. 

22,248. VentILatTInG SHips, R. T. Preston and G. C. 
Ralston, London. 

22,249. Serrinc Parer Binpers, L. Gillrath, Cologne, 


A. Phillips, Birmipgham. 

22,251. MANUFACTURING Po.isHixc Boss, G. Owen, 
Birmingham. 

22,252. Contour Mopg is for Teacuinc Grooraray, T. 
W. Trought, Birmingham. 

22,253. AppaRaTUs for StaRtING Racrs, C, A. Chapman, 
London. 

22,254. Papgr Tupes, R. B. Ransford.—{J. // and E. L. 
White, United States.) 

22 255. Spinninc Macuings, A. Haevichen, London. 

22 256. Anima. SHogs, T. Zehethauer, London. 

22 257. IncanpEscenT Lamp Ho pers, G. A. Harter, 


don. 
22,258. VaLves for Arn Compressors, E. Riegelmann, 


ndon. 

22,259. Finisurnc Boot Sores, H. H. Lake.—({7he 
Rooney Manv facturing Company, United States ) 

222:0 Tevgorapuy, H. H. Lake.—(J. B. 
Millet, United States.) 

22,261. Stgam Enoines, H. H. Lake.—({7he American 
Well Works, United States.) 

22,262. PantoorarH Enoravina Macuings, J. Hope 
and J. Hope, jun., London. 

22,263. GROUNDING ATTACHMENTS for PANTOGR‘PH 
Enoravine Macuings, J. Hope and J. Hope, jun, 
London. 

22,264. BorrLe-szaL'nG Macatngs, The Crown Cork 
Company, Limited.--(W. Painter, United States ) 

22,265. Sutrts, J. J. Hagedorn, London. 

22,266. MeTaLiic Pacxine for Piston Rovs, A. W. 
France, London. 

22,267. Evectric Licur Fiitixes, H Hill, London. 

22.268. Rorary Moror, E. and A. David, London. 

22.289, Boxes, M. T. Vogle, |} ondon. 


22,270. Guxs, The Hotchkiss Ordnance 


Company.—{L. V. Benét and H, A. Merci, France ) 
22,271. EvecrricaL Heatinc AppLiances, A. Vogt, 
Lond 


mdon. 
22,272. Vatve Apparatus, C. D. Abel.—(@. Sulzer, 
Switzerland.) 
22,273. Pygumatic Tirgs, J. Gerson, London. 
22,274. Device for Ccosine Borries, H. Lachenmeyer, 
London. 
22, Apparatvs, F, C. Bates, 
ndon. 
22 276. SHavine-soap Cases, A. L, Watkins, London. 
22,277. Poriryine Syrups, J. H. Lavollay and G. E. 
Bourgoin, London. 
22,278. Lapy's GARMENT, C. Guillot, London. 
22,279. TRAVELLING TruNKs and Boxgs, G. Luibl, 
London. 
22,280. Construction of Watts, J. F. Golding, 
London. 
22,281. Stgam Enoinegs, H. H. Lake.—(&. H. Gollings, 
United States.) 

22,282. DraveHT INpIcator, Mengel and Bottger, 
London. 

22,283. SHearinc Macurnes, G. B. Tennant, 
London. 

22,284. Compounps for Usg as AnTisEptivs, C. Gold- 
schmidt, London. J 

22,285. Derivatives of Quinine Carponic J. Y. 
Johnson.—(Vereinigte Chininfabriken Zimmer and 
Germany ) 

22,286. CAN-s#aMING Macuings, C. F, Mendham, E. F, 
Griftin, and W. E. Higgs, 

22,287. WEED-CUTTING MACHINE, T. Fields-Clarke, 
London. 

22,288. SupporTING Rotts of Croru, F. W. Hitchcock, 
London. 

22,289. Apparatus, H. Oliver, London. 

22 290. Motor Vexicies, E. Vedovelli and C. M. E. 
Priestley, London. 

22 291, New System of Terecraruy, J. G. Lorrain.— 
(F. Bedell, United States.) 

22,292. Mercerisinc Yarns, W. P. Thompson.—(4. 
Wyser. Siritzerland ) 

22,293. Eurcrric Traction, W. A. Burns and H. E. 
Smith. London. 

22,294. Key Mecuanism for MACHINES, 
F. McClintock, Liverpool. 

22,295. APPARATUS for PatnTINc Suarts, P. Leonard, 

22 MPRINTING Dasions on A. Hoz, Liver- 
pool. 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


631,220. C. 
Manning, Chicago, //l._—Filed June 6th, 1899. 

Claim an structure, a panel formed 

cf a series of transparent blocks assembled in perma- 


Wixpow Gass, 


{* 
30270) 


WZ 


nent relation, and a transparevt sheet of solidifying 
material applied ia a svftened state to the face of the 
panel, substantially as Cescribed. 
631,268. Ruppger, F. Baldt, 
February lst, 1899. 

Ciaim.—(1) A rudder comprising a rudder frame 
consisting of a stock and a plurality of pairs of arms, 
the arms of each pair being situated opposite each 
other and on opposite sides of the stock, the corre- 


Chester, Pa.—Filed 


spon arms in each pair being situated in align- 


ment, a longitudinal seat or socket in said stock 
ituated in alig t with the spaces between the 
arms, and a plate situated and secured between said 
arms and id seat or socket. (2) A rudder 
comprising a rudder-frame consisting of a stock and 


a plurality of pairs of arms, the arms in each 
being situated opposite each other and Pair 

arms in each r ng situated 4 
a plate consisting of a plurality of 
ated between said arms and in alignment with 4. 
axial centre of said stock, said sections being the 
to said arms with the joints between the cnctans 
situated opposite and between the arms, 


631,273. Invector, R. G. Brooke, Macclesteld, By 
aim.—In combined exhaust and sy 
injectors, the combination with a 
in the exhaust injector and a live-steam nozzle the 


supplementary injector, of valve mechanism for 

controlling the supply of live steam to each of these 

parts, said valve mechanism acting when operate! 

to admit live steam to said steam spindle before it 

admits it to said steam nozz'e. 

631,340. Governor, 0. Steinle, Quedlinburg, Ger- 
many.—Filed May 27th, 1899. 

Claim.—1la an improved shaft governor, the com- 
bination with a double lever a rigidly connected to 
the governor spindle, spring-acted centrifugal weights 
g sliding upon rods, levers d connecting the centri- 


fugal weights to the double levgr a, a slide /, loosely 
mounted upon the spindle, J fixed to the slide 
and cairying the centrifugal weights, levers / trans- 
mitting the alteration in position of the centrifugal 
weights to a sliding socket i, for the purpose and sub- 
stautially as set forth. 


631,514, Macuine, J. B. Welsch, Lincoln, 
Nebr.— Filed March 19th, 1398 
Claim. —In a thrashing hi he 
ofacasing, the transverse rock shafts journalled therein 
the rocker irons fixed on the rock shafts adjacent to 
the side walls of the casing and respectively pro- 
vided with arms /, c, and d, an upper straw rack 'con- 
nected to the arms ) of the rocker irons and comprisi 
an open frame, and straight, transversely-dis; 
blades connected to and extending upwardly from the 
frame at intervals in the length thereof and inclined 
toward the discharge end of the casing, a lower straw 


hinati 


| 


rack connected to the arms c of the rocker irons and 
g a frame, and straight, transversely-dis- 
sed blades connected to and extending upwerdly 
rum the frame at intervals in the yoy thereof and 
inclined toward the discharge end of the casing ; said 
jower blades being so arranged as to extend up 
through and above the frame of the upper rack at 
points intermediate of the upper blades and being of 
such length that their upper ends rest in approxi- 
mately the same horizontal plane as the ends of the 
upper blades, and a grain pan connected to the arms 
d of the rocker irons and disposed below both racks, 
substantially as specified. 
631,692. Carn Wueet, J. W. Breeding, Bisbee, Ariz.— 
Filed June 20th, 1899. 
Claim. —A car wheel having a tread and a flange and 
provided with balls supported in its flange and pro- 


truding from the inner face thereof and adapted to 
turn in a direction radial to the wheel whereby 
avoid any movement of the wheel flange along: 


lifting 
‘ side the track rail, substantially as set forth. 


631,273] 
Germany. | = \\ 
| 
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631,340] 
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T 
ork. 
22,198. Carpet Sweerers, C. E. Corbitt, Man- 
chester. 
: 22,199. WaGon-couPpLine Apparatus, A. H. Barton and 4 
W. Beavis, Southampton. 
22,200. Wacon-couPLine Apparatus, A. H. Burtonand 
W. Beavs, Southampton. 
22,201. Patent Fug, C. Cory and A. E. Tucker, 
Birmingham. 
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